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BeepeHue B ucnpasneHHbi Katanor nogwmnHukos KayeHnsi NSK
(Karanor Ne RB/A/RU/07.09)

bnarogapum Bac 3a To, 4TO Bbl NPOSIBUAM MHTEPEC K HALleMy HOBOMY KaTanory
NOALWNMHAKOB KayeHus. 3TOT Kartanor Obln MCMPABMEeH C YY4eTOM MOXENaHUA Hawmx
KNWEHTOB, N HAIEEMCS1, YTO OH COOTBETCTBYET Bawwmm TpeboBaHusM.

bnaropaps cTpemMUTeNbHOMY Pa3BUTUIO TEXHONOMMM B NOCNEAHee BPeMs, BO BCEX
0TpacnsiX NPOMbILLNEHHOCTU NOSIBANOCL MHOXECTBO HOBbIX BUAO0B NPOAYKLMN: KOMMbIO-
Tepbl, CPeACTBA aBTOMaTM3aumuu ouca, ayamo- 1 BUOEOTEXHUKA, MEAMLIMHCKOE 060-
PyOOBaHWe U MHOTOe Jpyroe. 3TOT TEXHONOMMYECKWIA NPOrPecc CTABWUT HOBbIE 3a[a4M
[ANg Npou3BoauTeNneil NOAWNNHUKOB, B CBA3W C NOCTOSAHHBIM MOBbILLIEHWEM TPe6oBaHMA
K TEXHWYECKMM XapaKTepucTUKaMm MOAWMUMHUKOB, UX TOYHOCTU WU HAAEXHOCTU.
Mpou3soauTenu pasnuyHoro 060pya0BaHNS NPEABSBNAIOT K MOAWNMHAKAM MHOXECTBO
Tpe60BaHWI, BKNKOYAS MOBbILIEHHYID CKOPOCTb, HU3KMIA BPALLAIOLLMIA MOMEHT, HU3KMNIA
YPOBEHb LUymMa W BMOpaLMK, OTCYTCTBUE HEOOXOANMOCTI B TEXHUYECKOM 00CNYXMBa-
HUW, HAZEXHOCTb paboTbl B TSXKENbIX YCNOBMSX JKCMyaTaLmm, BO3MOXHOCTb COOPKM
B Y3/ibl, W Ap.

ITOT Katanor Obin MCMPaBNEH C YYETOM YBENNYEHUS HOMEHKNATYPbl NPOAYKLIMM
NSK n nocnegHux nameneHuii ctangaptos JIS u ISO, a Takxe ang yno6cTBa Hawmx
KnueHToB. lNepBast 4acTb COAEPXUT 00LLME CBEAEHNS O NOALMMHUKAX KayeHus, obecne-
YMBaKLLME BO3MOXHOCTb noabopa Haubonee MoAXoAsLero TUNa NOALIMUMHKKA.
CnepytoLLias 4acTb COAEPXUT AOMOMHUTENbHYH) TEXHUYECKYH) UH(DOPMALMIO, KaCatoLLyHCs
[JONroBeYHOCTU MOALINMHMKOB, rPY30M0AbEMHOCTH, NPeaenbHbIX CKOPOCTENA, YCTAHOBKM,
CMa3ku W T.Nn. A Takxe B Kartanore npueeaeHbl NoApobHble Tabnuupl, Coaepxallme
0O0MbILMHCTBO HOMEPOB NOALLMMHIKOB, Pa3Mepbl U COOTBETCTBYHOLUME KOHCTPYKLMOHHbIE
JlaHHbIE, YKA3aHHbIe B NOPSAKE BO3pACTaHNS AMaMeTpa OTBEPCTUS (BHYTPEHHEro aname-
Tpa). [laHHble B Tabnuuax npeacTaBneHbl B COOTBETCTBUN C MEXAYHAPOAHON CUCTEMON
eanHuy, C v TeXxHYecKon CUCTEMON ANHML, (FPABUTALMOHHOA CUCTEMO €ANHWL).

Hapeemcs, 4To 3TOT Kartanor no3sonuT Bam nogo6path NOAWMNHKK, Haubonee
COOTBETCTBYOLMIA Bawmm notpebHocTaM. OAHaAKo B cryyae Heo6XoaumocTy, Bbi
mMoXeTe 00paTuTbcs B KomnaHuio NSK, u Hawwm cneunanuctbl npenoctassat Bam Bcto
HeoOX0AUMYI0 MHChopMaLIo B KpaTyanlLluue CPoKM.

NSK @ http://www.nskeurope.com
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NSK

1. TUNbI U CBOMCTBA NOALLIMMHUKOB KAYEHUS

1.1 KoHcTpyKuma n knaccucumkaums

Kak npaswno, NOALWMMHUKN KaYeHUs COCTOAT M3 JBYX
KOneLl, aNEMEHTOB KayeHus U cenaparopa. B 3asucumoctn
OT HarnpaBneHNst OCHOBHOI HArpy3ku, MOALIMMHIAKA JensTcs
Ha pagmanbHble U ynopHble. JononHUTENbHO, B 3aBUCUMOC-
TV OT TUNA 3/IEMEHTOB KAYeHUs MOALINMHUKYA JENsTCs Ha
LIapUKOBble MOAWWUMHUKA U PONMKOBbIE NOALIUMTHUKM,
KOTOpbIE B AANIbHENLLEM KITAaCCUULMPYIOTCS B 3aBUCUMOC-
TU OT Pa3HuLbl B UX KOHCTPYKLWN WAK CMELManbHOM0
HasHayeHms. Hanbonee 06LLEN3BECTHbIE TUMbI NOALIMMHM-
KOB, @ TaKXe TEPMMHOMNOMMS YacTen NOALIMNHNKOB NPea-
CTaBNeHbl Ha pucyHke 1.1., a rnaBHas Knaccudukaums
MOAWNMHUKOB Ka4yeHus NpefCcTaBeHa Ha pucyHke 1.2.

1.2 XapakTepucTUKu NOALIMNHMKOB KaYeHus

Io cpaBHEHNIO C MOALLMMHUKAMI CKOMbXEHNS NOALLIMN-
HUKIN KaYeHWs IMEIOT CrIELYIOLLIME OCHOBHbIE NPENMYLLIECTBA:
(1) HayanbHbIn MOMEHT BpaLLEHUst UK TPEHWE SBASIOTCS

HW3KMMU, @ pasHuLa Mexay HayasbHbIM MOMEHTOM
BPALLEHWS 1 KPYTALUM MOMEHTOM HE3HAYUTENbHAS.
(2) N3-3a npuMeHeHNs MeXAyHapoAHbIX CTaH4apToB,

NOALUNNHUKKA KayeHus SBASIOTCA 06Le[0CTYNHbIMU
1 3aMEHSIEMbIMI HA MEXIYHAPOAHOM PbIHKE.

(3) ComepxaHue, 3ameHa 1 TeXHUYECKoe 00CNyXMBaHe
NOALINMNHUKOB He SIBISIETCA CNOXHOI NpoLeaypon, T.K.
y3en, Kyfia YCTaHaBNNBAETCS MOALLMIHIK, UMEET MPOCTYHO
KOHCTPYKLMIO.

(4) MHorve Buabl NOALUMMHUKOB Ka4eHust CnocoOHbI BOCTIPU-
HUMaTb 002 BUAA HATPY3KK, T.. PAAUANbHYIO U 0CEBYI,
OAHOBPEMEHHO M/ HE3aBUCUMO.

(5) MOAWMMHAKM KQYEHNS1 MOXXHO NPUMEHATH B LUMPOKOM
[JvanasoHe Temneparyp.

(6) Ha noflMNHUKAX KaYeHUs MOXKHO YCTaHaBnMBaTb
npeLBapuTeNbHbIA HATAr AN 06pa3oBaHus 0TpuULa-
TENbHOr0 3a30pa U NOAYYeHUs BONbLUEN XECTKOCTH.

Kpome TOro, pasHble TUMbl MOALINMHUKOB KayeHWs
001aalT CBOMMU MHAUBMAYANIbHBIMA NPEUMYLLECTBAMN.
XapakTepucTuku GONbLUNHCTBA NOAWWUNHUKOB KayeHus
onucaHbl Ha cTpaHuuax A10-A12, a Takxe NpeAcTaBneHbl
B Tabnuue 1.1 (cTpaHuupl A14 n A15).
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Cchepryeckmnii pONMKONOAWMNHUK

OpHOpsAAHbIE YNOPHbIE WAPUKONOAWIMITHUKN

PucyHok 1.1 TepmuHOnorus noAWMNHNKOBBIX AeTanen
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PapyanbHble 0AHOPSAHbIE WAPUKOMOALWMIHUAKN SBASIOTCS Hanbonee PacrpocTPaHEHHbIMM MOALIMMHN-
KaMy KaueHus 1 UCTIONb3YIOTCS NPaKTUYECK BO BCEX TUMax 060pyoBaHis. JOPOXKI KaueHUs HapyX-
HOTO W BHYTPEHHEr0 KOMeL, UMEKOT Ayru YyTb GONbLUEro paguyca no CpaBHEHWH C Lwapukamu. MomuMo
paamanbHbIX HAarpy30K BO3MOXHO MPUNOXKEHNE 0CEBbIX HArPY30K B 060MX HanpaBneHusx. 13-3a HeGOMb-
LIOT0 KPYTALLEro MOMEHTa, OHU NPUMEHSIOTCS TaM, e TPeOYTCs BbICOKME CKOPOCTW BpalLEHs
C Mo noTepen MOLWHOCTW. MOMUMO OTKPLITOrO TWUMA, AaHHbIE MOALMMHUKNA MOTYT GbiTb 3aKPbITbI
C OfIHOI UNKM 006eMX CTOPOH METANNMYECKUMM WaiGamiu Unu pesvHOBBIMI YNNOTHEHUS, U 3amOJHEHb
KOHCUCTEHTHOI CMa3Koi. Takxke, OHM WHOrAA UCMONb3YIOTCS CO CTOMOPHBIMM KoflbLamu. YTo Kacaetcs
CenapaTopoB, YaLlle BCEro faHHble NOALIMMHUKA NCMONb3YIOTCS CO CTallbHbIMU CEnapaTopamu.

MOCKONbKY HAPYXHOE KOMbLIO UMEET GYPTUK C OfIHOI CTOPOHbI, 8r0 MOXHO U3BNEKaTb. 3T0 YacTo o6rner-
YaeT MoHTaX. Kak npasuno, AaHble NOAWNNHAKA UCNONbL3YITCA B nape. MOAWMIHUKA MarHETo MMEIOT
BHYTPEHHWIA AuamMeTp oT 4 10 20 MM 1 MCTIONb3YIOTCS, rMaBHbIM 06pasoM, B HEGOMbLUMX PEAYKTOpAX,
TMPOCKONAX, UHCTPYMEHTAX M T.A. [aHHble NOAWMIHAKM 06bIYHO UMEIOT LITAMNOBAHHBIE NATYHHbIE
cenaparopbl.

0coBEHHOCTbI0 3TOr0 TMNA MOALINMHUKOB SBASETCS CNOCOGHOCTb BOCMPUHMMATDL KaK paguanbHble, Tak
11 OCEBbIE HArpy3Kn B OAHOM HANpPaBIEHNM.

3roTaBnnBatOTCS NOAWMMHUKK C YETbIPbMS BENMYMHAMM Yrna KoHTakTa 15°, 250, 30° u 40°.

Yem 6onbLLE Yron KOHTaKTa, TeM 60NbLLME 0CEBbIE HArpy3Ki CnocoBeH BOCPUHMMATD MOALWMIHMK.
MeHbLUWI Yron KOHTaKTa NPEANoYTUTENEH s BbICOKOCKOPOCTHBIX PEXXUMOB paboTbl.

06bI4HO YCTAHABAMBAKOTCS CNAPEHHBIMM, C NPaBMIIbHO NOA06GPAHHBIM 3330POM MEXY NOALIMMHUKAMM.
Cenapatopbl, B OCHOBHOM, CTaJlbHble, 0AHAKO B MPELM3NOHHBIX MOAWNMHUKAX C YIIOM KOHTaKTa MEHee
300 yacTo Mcnonb3yTCa cenapaTtopbl M3 NoaMammuaa.

Kom6uHaums u3 AByX paanaibHbIX NOALUMIHAKOB MO- JPYrOMY Ha3bIBAETCS AYNIEKCHON Mapoi u 06bIYHO
COCTOUT U3 pajuanbHo- YNOPHbIX LWAPUKOMOALUUMNHUKOB AN KOHUYECKWUX PONMKONOALIMMHUKOB.
B03MOXHbIE KOMMOHOBKM: «ULOM K JULy», FAe NMOBEPXHOCTU HAPYXKHbIX KONEL conpuKacawTcs (Tun
DF), «cnuHa k cnmHe» (tun DB), TaHaem (tun DT). Mapbl DF u DB cnocobHbl BoCNpUHMMATh paguanbHble
11 0CEBbIE HArpy3ku B 060Mx HanpasneHusix. Tun DT npuMeHseTCs Npy 3HAYUTENbHBIX OCEBbIX HArpy3Kax
B O[JHOM HanpasfieHU, 1 NP1 HEOBXOAMMOCTV PaBHOMEPHOrO pacnpefeneHns Harpy3ku Ha Kaxabli
13 NOALLIMIMHUKOB.
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CamoycraHaBnmn-
BaloLmecs
LLIAPUKONOALLMMHNKK

LiunuHppuyeckue
PONMKONOALIMMHUKM

NSK

[lByXpsiiHble pananbHo-ynopHbIe WapPUKOMOAWMNMHUKM ABASKTCS 06bIYHO ABYMS OLHOPSAHBIMU
paamanbHO-yNopHLIMK LLIAPUKONOALINMHUKAMM, YCTAHOBNEHHbIMU «CMIMHON K CMIMHE». Kpome TOro KoH-
CTPYKTUBHO WCMONHSKOTCS C OAHUM BHYTPEHHUM M OBHUM HAPYXHHUM KOMbLOM, KXKAO0E U3 KOTOPbIX
UMEET LOPOXKM KaueHusi. CocoBHbI BOCIPUHUMATb OCEBbIE HAarpy3Ki B 060MX HANPaBNEHUSIX.

B LIapMKONOALIMNHUKAX C YETbIPEXTOYEYHBIM KOHTAKTOM BHYTPEHHEE W HapyXKHOE KONbLia SBNATCSA
pa3beMHbiMW. OHU MOTYT BOCNPUHMMATbL OCEBbIE HArpy3KU B pasHbix HanpasneHusx. LLiapuku nvetot
Yron KOHTakTa 35° ¢ KaXabiM KONbLOM. OfMH NOAWWUMHUK 3TOT0 TUNA cnocoGeH 3ameHuTb napy
pafnanbHO-YNOPHbIX LAPUKONOALIMMHIUKOB, YCTAHOBNEHHbIX MO CXEME «/IMLIOM K JILLY» UK «CMIUHON
K CninHe». 06bIYHO UCMOMb3YIOTCA C MEXaHNYecK| 06paboTaHHbIMU NaTYHHbIMKM CenapaTopamu.

BHyTpeHHee KonbLI0 UMEET JiBE OPOXKY Ka4yeHus,, @ Hapy>KHble KOMbL0- 0AHY CHEPUYECKYID [OPOXKY
C LUEHTPOM KPWBU3HBI, COBMNAAAIOLMM C OCbi0 MOALIWUMHNKA; NO3TOMY OCb BHYTPEHHEro KONbLa,
LIapUKOB 1 cenapaTtopa MOXET OTKNOHATHCS B HEOONbLIOM Avana3oHe OT LieHTPa NOALIMMHMKA.
Takum 06pa3oM aBTOMATMYECKM KOPPEKTUPYETCS HE3HAYUTENbHAs HECOOCHOCTb Bana W Kopnyca,
BbI3BaHHAA NOrpeLIHoCTAMIN 00paboTKK MO0 MOHTaXA.

[laHHbIA TN NOALIMMHMKOB YacTO UMEET KOHWYECKOEe OTBEPCTUE A1 MOHTaXa C MCMOJb30BaHUEM
3aKPENUTENIbHON BTYNKN.

B noAwmnHmKax aToro Tuna ponuKM LANMHAPNYECKOA (HOPMbI UIMEIOT NIMHENHbIA KOHTAKT C A0POXKKaMI
KayeHusi. OHW MMEtoT BONbLLYI0 paauanbHy0 rpy30MoAbEeMHOCTb W MOAX0ASAT A4St paboThbl MPK BbICOKMX
CKOPOCTAIX. PasnnyHble TUMbl OAHOPAAHBIX LIMAMHAPUYECKUX PONNKOMOALIMIHMKOB MApKUPYHOTCS:
NU, NJ, NUP, N, NF, aByxpsigHble cootBeTcTBEHHO: NNU, NN, B 3aBUCMMOCTM OT KOHCTPYKTUBHBIX
0COGEHHOCTEIA.

Hapy)Hble 1 BHYTPEHHUE KONbLa BO BCEX TUMAX MOALNMHUKOB SIBNAKOTCA pa3beMHbIMI.

HekoTopble LMAVHAPUYECKUE PONUKONOAWNMHUKA HE UMEIOT (DNAHLEB HA HAPY)XXHOM W BHYTPEHHEM
KOmbLie, TaKMM 00pa3oM KosbLia MOryT MMETb OCEBbIE CMELLEHUS| OTHOCUTENbHO Apyr apyra. OHu
MOTYT UCMOMb30BaThCA KaK NOALIMMHIKA CO CBOOOHOI OMOPOiA.

Llununapryeckne NOAWMMHAKKM, B KOTOPbIX OAHO U3 KONEL, UMeET ABa 6opTa, a ApYroe NnLib OAuH,
BOCMPUHUMAIOT OCEBbIE HArpy3Kn B 0AHOM HanpaBneHun.

[IByXpsigHbIE LMAWHAPUYECKIE NOALUMMHUKIA UMEIOT BbICOKYIO panasibHYI0 XKECTKOCTb U NMPUMEHSIOTCA
B NEPBYH 04epefib B TOYHbIX MalLUHAX.

YcTaHaBnvMBaeMble cenapatopbl B 0CHOBHOM CTaJlbHble W NATYHHbIE, PEXE UCMOMb3YIOTCS cenaparopbl
13 noanamuaa.
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Nronbyatble poONVMKONOALIMMHUKM COAEPXAT B KAYECTBE TEN KAYEHUS MHOXECTBO TOHKUX PONUKOB
(wronok) mnuHoii ot 3 fo 10 guameTpoB. Tak Kak COOTHOLUEHME HAPYXHOTO AMAMETPA NOALMMHUKA
K ANameTpy BMUCAHHON OKPY)XXHOCTM SBNAETCS HEOOMbLUMM, UroNbYaThle POAMKOMOALINMHUKA UMEKT
60nee BbICOKYH pafnanbHyio rpy30nogbeMHOCTb.

Cpegu BbinycKaembIX TUMOB LAHHbIX NOAWWNHAKOB MHOMME HE UMEIOT BHYTPEHHEro KonbLa.
PasnuyaioTcs NOAWMMHUKM CO LUTAMMOBAHHBIM HAPY)KHbIM KONbLOM W NOALWMIHUKMA «COLIHOMo» TUNa
C MexaHuyeckn 00paboTaHHbIM HapYXHbIM KONbLOM. CylecTBYIOT TakXe CenapaTtopHO-pONNKOBbIE
y3nbl 6e3 Konew. bonblWMHCTBO MOAWMIHUKOB UMEIOT LUTAMNOBaHHbIE CTabHble Cenapatopbl, KpOMe
TOro, NPUMEHSIOTCS NOALUMMHUKK Be3 CenapaTopos.

MoAWWMHAKNA 3TOTO TUMA UMEIOT KOHUYECKME PONMKM, HanpaBnsiemMble GOPTOM BHYTPEHHErO KOJbLA.
VmetoT BbICOKYIO paauanbHyIo U 0CEBYH rPYy30N0AbEMHOCTb B OfHOM HanpasfeHuu.

B cepun HR 3a CYeT YBENMYEHMS KONMYECTBA M PA3MEPOB PONIMKOB AOCTUTHYTa GoMee BbiCOKast
TPy30M0AbEMHOCTb.

YCTaHaBNNBAOTCS, B OCHOBHOM, CMApeHHbIMM, TaK Xe, Kak W OfHOPSAHblE PafuanbHO- YMOPHbIE
NOALWWMHUKA. B 3TOM cnyyae HeoGX0AuMbIA BHYTPEHHMIA 3a30p JOCTUraeTcs Noa6opoM 0CEBOro
PacCTOSHUS MeXY BHYTPEHHUMM VAN HAPYXHbIMU KONbLAMU ABYX MPOTUBOMONOXKHBIX MNOALIMMHUKOB.
MockonbKy 06a NOALWMNHUKA SBNSIOTCS Pa3beMHbIMU, MOHTaX BHYTPEHHUX KOMEL, C cenapaTopamut
11 HAPYXXHbIX KOMELL MOXET OCYLLIECTBNATLCS HE3ABUCUMO.

B 3aBMCHUMOCTM OT BENMYMHBI YrNa KOHTAKTA, KOHUYECKME POSMKOMOALMMHUKIA AENSTCS HA TPU TUNA:
C HOpMasbHbIM, CPEAIHAM U YBENNYEHHbIM YrnoM. [POM3BOAATCA TaKXKe ABYX- M YETbIpexpsnHbie
KOHUYECKME POSIMKONOALIMIHIUKIA. B OCHOBHOM NPUMEHSIIOTCS CenapaTopbl U3 LTAMMOBaHHOI CTanu.

B noAwmMnHMKax aToro TMNa PonMKM PacnonarawTcs MeX.ay BHYTPEHHUM KOMbLOM, UMELWUM fBe
JIOPOXKI Ka4eHsi, N HapyXHbIM KOJbLIOM C OAHOI CiEpUYecKon [OPOXKKON. ToAWMIHUKN SBASIOTCS
CaMOYCTaHaBNMBAIOLMMMUCS, TaK KaK LIEHTP KPUBU3HBI JOPOXKKIA HAPYXHOTO KOMbLia COBMAIAeT C 0Cbi0
noAwWMnHUKa. CneaoBaTenbHo, Npu OTCYTCTBMN Ype3MEPHBIX HArpy30K HECOOCHOCTb U OTKJIOHEHWE Bana
160 Kopnyca aBTOMATUMECKI KOPPEKTUPYIOTCS.

[laHHble NOALIMMHUKY CNOCOBHbI BOCIPUHMMATb PazasibHble 1 0CEBble HArpy3Ki B 060MX HanpaBReHUsIX.
MIMetoT BbICOKME MOKA3ATENN paamanbHoOil rpy30MoAbEMHOCTU U MOTYT NMPUMEHSTHCS B YCNOBUSX
3HAYUTENbHBIX 1 YAAPHBIX HATPY30K.

HekoTopble MOALNMHUKM UMEKT KOHUYECKIE OTBEPCTUS U MOFYT MOHTMPOBATbLCS HEMOCPEACTBEHHO Ha
KOHUYECKME W LIMNNHAPUYECKME Banbl C UCTIONb30BAHNEM 3aKPENUTENbHbIX BTY/OK.

CenapaTopbl U3roTaBAMBAKTCS U3 LUTAMMOBAHHOM CTaJIM, NATYHU M Nofnammaa.
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OpuHapHbie
ynopHble
LIAPUKONOAWIMN-
HUKN

OfMHapHble YyNopHble WapUKONOAWUIHUKA COCTOAT U3 Wanb6oobpasHblX Konew, ¢ JOPOXKaMmu
KayeHns. KonbLo, NpuMbIKaioliee K Bany, Ha3blBAeTCS TYrMM KONbLOM YNOPHOTO MOALIMMHMKA
(BHYTPEHHEE KOMbL0), HAPYXKHOE KOMbLIO MO- APYroMy Ha3biBaeTCs CBOOOAHBIM KObLOM. B ABOMHbIX
YNOPHbIX LIAPUKONOALIUNHMKAX A06aBNEHO TPETbE KOMbLO (LEHTPANIbHOE), SBASIHOLLEECS CBOOOAHbIM,
3 11 BTOPOi HAOOP LUAPNKOB.

Z\BoiHbIE YNOPHBIE  [MpuMEHSIETCS TakKe CHIepHYecKoe NoAKNaAHoe KosbLio, yCTaHABNMBAEMOE N0J CBOGOAHBIM KOMbLIOM
WIAPUKONOALLMA-  n1g KOMMEHCALMN HECOOCHOCTY 1 NOTPELLHOCTE MOHTaXa.

HUKK B nopwmnHnkax manoro pasmepa Kak npasuio NPUMEHSIIOTCS CTaIbHbIE LUTAMMNOBAHHbIE Cenapartopbl,
B KPYNHOrabapuTHbIX- MeXaHn4ecki 06paboTaHHbIe CTaNbHbIE MO0 NATYHHbIE.

Cchepuueckue [laHHble NOAWMNHUKA UMET CBOBOAHOE KONbLO CO CHEepPUYecKon JOPOXKKONA KayeHus u Habop
YNOpPHbIE POIMKO-  YCTAHOBJEHHDBIX MOA YrOM 604KO0OPA3HBIX POSIMKOB.
NOAWMIHUKY. SIBNSIOTCS CamoyCTaHaBMBaOLMMMCS. VIMEIOT 04eHb BbICOKYH) OCEBYH) MPY30MOLbEMHOCTb W CMOCOGHbI

BOCMPUHAMATbL YMEPEHHbIE paauanbHbIe HArpy3Ki Npu 0CEBOIA HArpy3Ke.
MpUMEHsIEMble CEnapaTopbl LUITAMNOBaHHbIE CTa/bHbIE NGO MEXaHUYECKN 00pab0TaHHbIE NaTyHHbIE.

A13



TUNbI U CBOUCTBA NOALIMNHUKOB KAYEHMS

Ta6nuua 1.1 Tunbl M XapakTepUCTMKK
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ncnonb3oBaqne * 1CNONb30BaHINE BOSMOXHO, HO HEOOXOAMMO YANMHEHME UMM YKOPAUMBaHUE Bana B COOTBETCTBIM C MPpUNeratoLLeit
BO3MOXHO NOBEPXHOCTHI MOALLUMHUKA.
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2. NTIPOLIECC NOABOPA NOALLUMHAKOB

MoAWNNHNKM KaYeHNs UMEIOT MHOXECTBO CNOCOO0B
MPUMEHEHNS], UX paboume YCOBMS 1 YCNIOBUS OKPYXKatoLLEN
Cpefbl TaKXKe 04eHb PasHoo0pasHbl.

Kpome Toro, B CBSI31 C ObICTPbIM PA3BUTUEM TEXHONOMMK
NMPOAO/DKAKT YBENNYMBATLCS TPEOOBAHMS K MOALINMHUKAM.
Mo3aTomy HEOOXOAMMO TLIATENbHOE MHOFOCTOPOHHEE W3Y-
YeHue MOALIMMHNKOB, 4TOObI BbIOpATh NYYWWA U3 ThICAY
PasMYHbIX TUMNOB 1 Pa3MepOB.

06bI4HO TVN MOALIMMHWKA NPEABApPUTENBHO NOAOMPAETCS
C Y4eTOM paboymx yCNoBUIA, MOHTXKHbIX CXEM, MPOCTOTbI
YCTAHOBKM Ha CTaHOK, & TaKXKe NPOCTPaHCTBA s pasme-
LEHMS MOALIMMHMKA, CTOMMOCTH, JOCTYMHOCTU Ha PbiHKE
1 apyrux hakTopos.

3arem pasmep MOALMMHIAKA NOAOMPAETCS B COOTBETCTBIM
C TpebytoLLencs AONTOBEYHOCTIO. [1pn 3TOM, HE06X0aNMO

Y4uTbIBaTh AONFOBEYHOCTb MO YCTANO0CTW, JONTOBEYHOCTL
CcMasku, Wwym, Bubpauuio, M3HOC M apyrue axTopbl.
CTporo onpepeneHHoi npoueAypbl Noa6opa NoALMNHUKOB
He cywecTByeT. Heo6xoaMMo NpoaHanu3vpoBaTth UMelo-
LNiACs onbIT B 0611aCT aHANOTMYHOr0 NPUMEHEHUS
NOALUNNHUKOB W UCCNEA0BAHUS, UMEIOLME OTHOLLEHNE
K nobbiM 0co6bIM TPEOOBaHMSM, KacatoLLMMCSs Henocpea-
CTBEHHO Ballero cnocoba npumeHeHns. Mpu noabope
NOALUMMHIAKA A5 HOBbIX CTAHKOB, HECTAHAAPTHBIX Paboumx
YCNOBUIA MAN TSKENbIX YCNOBWIA 3KCTNyaTauuu, Npocum
Bac 00paTuTbCs B KomnaHuio NSK.

Huxe npuBefeHHas cxema (pUCYHOK 2.1.) npencTasnser
coboii npuMep npouecca noabopa NoAWNMHUKA.

= Paboyne ycnosus v Heobxoanmas

NpO13BOAUTENBHOCTD

= YcnoBus OKpyXxatoLeii cpesbl

= Pasmepbl Bana u Kopnyca

Homep cTpanuupb!
Onpeaenexne
TUNa NOALMNHUKA = [IpoCTPaHCTBO AN pa3MelLeHNs MOAWMNHYKA A18, A38
= BennunHa u HanpasneHue Harpy3ok A18
= Bubpaums 1 ynapbl A18
= Pa6oyas CKOPOCTb BpaLLEHUs, MaKcuManbHas
CKOpOCTb BpaLLeHus A18, A37
* HecooCHOCTb HapY)XXHOTO 1 BHYTPEHHETO KoneL, A18
» OuKcauvs B 0CEBOM HanpasreHun
" MOHTaXHas cxema A20 po A23
= [lpocTOTa MOHTAXA M AEMOHTAXA NOALIMNHMKA A19
= 3BYK W BpALLAIOLLNIA MOMEHT A19
= Tpebyemas ecTKocTb A19
= Hanwuuue n croumocTs A19, A96

Onpepenexue TMNa NOAWMMHAKA
W MOHT2)XKHbIX CXEM

Homep cTpanmub!

Onpeaenexue
paamepoB = [peanonaraembiit CPOK CyX0bl CTaHKa A24, A25
NOAWMMHIKA * JKBVMBANIEHTHbIE AUHAMUYECKYE
W CTaTUYeCKIe Harpy3ku A30, A32
= CKopoCTb BpaLLeHus -
= KoathdmumeHT gonyctumon
CTaTUYECKON Harpy3ku A32
* JonycTumas oceBas Harpyska
(nns YECKUX POMKONC 11KOB) A33

Onpegaenexve pasmepa NoALNNHNKA

PucyHok 2.1. Cxema nop6opa noAWNNHAKOB KaYeHus



Onpepnenexne TOYHOCTM

AHanua
BHYTPEHHEr0
3a3opa

AHanua
cenaparopa

Ananns
METO/0B CMa3Ku

MpocToTa
MOHTaXa
1 AEMOHTaXA

= TO4HOCTb BpALLEHMS
= CTabunbHOCTb BpaLLeHNs
= KoneGaHus BpalLatoLLero MoMeHTa

Homep cTpaHuLb!

AHanua nocagkm

A19
A18, A37, A81
A19

/ Moa6op Knacca TOYHOCTH NOALIMNHIKA /

—

Pabouue ycnosus

BennunHa 1 XapakTepucTuka Harpy3ok
[inanasoH Temneparyp

Marepuansi, pasmep, TOY4HOCTb

Bana i Kopnyca

NSK

Homep cTpanmus!

A82
A82, A83
A83

A84, A100

Mocapka
Pa3HuLia TeMnepaTypbl MeXzy
BHYTPEHHUM 1 HAPYXKHbIM KOJbLIOM
CKOpOCTb BpaLLEHns

HecoocHOCTb BHYTPEHHero

¥ HapyXHOr0 Kone,

BenuynHa npeBapuTeNbHOI Harpyski

-

Homep cTpaHuubl /

OnpegeneHue Nocagxu

L]

A95

A18
A98

= CKOpOCTb BpaLLeHns

= Llym

= PaGoyas Temneparypa

* BHelwHsis BUGPaLWA 1 yAapHas Harpyaka

* BbICOKOE YCKOpEeHHe 1 BbICTPOE TOPMOXEHME
* MrHoBeHHas Harpy3ka i HeCOOCHOCTb

/ Onpepenexne BHYTPEHHEro 3a3opa /

AHaNn3 cneumnanbHbIX napameTpoB

= Paboyas Temneparypa
= Okpyxatowas cpeaa

(Mopckas Boja, BaKyyM, rasbl,
XUMUYECKIE BELLECTBA, U T.11.)

/ Bbibop TMna cenaparopa 1 matepuana /

Tun cmaskn

/

Homep cTpaHuup
A57

TMoa6op cneuvanbHoro Matepuana,
TepMuyeckas o6paboTka
[Ins obecneyenuns CTabunbHOCTU
rabapuTHbIX pa3amMepoB

= [lnanasoH pa6oyen Temnepatypbl
= CKOpOCTb BpaLLeHus
= MeToabl CMasKku
= Tun ynnoTHeHus
= TexHuyeckoe 06CnyXMBaHE
¥ NEPUOANYHOCTL KOHTPONS

Homep cTpanmupl
A106, A107, A110, A112
A37

A105

A102

A123

BblGop MeToa CMasblBaHNs,
CMasKm 11 TUNa YNnoTHeHUs

= [lpoLiecc MOHTaXa 1 AEMOHTaXa
= Heobxoaumoe o6opynoBatine
= Pa3mepbl, BUSIHOLLME HA MOHTAX

Homep cTpaHuLb!

A116, A121
A116, A121
A100

Onpepenexme pasmepos,
BIMSIOLLVX HA MOHTaX
11 NPOLLECC MOHTAXA 11 [AEMOHTaXA

OKoHyaTesNbHoe onpeaeneHme
napameTpoB MOALNMHIAKA
11 COMPAratoLLMXCs AeTanei

A17
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3. N0ABOP TUNA NOALLUMHUKA

3.1. MpocTpaHcTBO AN pasMeLLeH1s NOALIMIHUKA

MpocTpaHCcTBO ANs pasMeLLieHnst MOALINMHUKA KaYeHns
1 NPUMbIKAKLWKMX K HEMY AeTaneil 06bIYHO OrpaHuyeHo,
no3ToMy TUM W pa3Mep NOALIMMHMKA LOMKHbI ObITb NOA0-
OpaHbl C y4eTOM 3TUX OrPaHUYEHUit. B BOMbLLMHCTBE CNy-
yaeB [uameTp Bana ONpeAensieTcs B NepByl0 04epenb
KOHCTPYKLMEN CTaHKa, No3TOMY MOAWMMHUK 4acTo nog-
fupaeTcs B 3aBUCUMOCTM OT pasmepa OTBEPCTUSA.
CyLLecTBYeT MHOTO CEpUin CTaHAAPTHbIX pa3MepoB 1 TUMOB
NOALIMMHUKOB KaYeHns, U3 KOTOPbIX HEOBXOAMMO BbiopaTh
Hanbonee MOAXoAAWMIA NOAWMNHNK. Ha pucyHke 3.1.
NPeACTaBEeHbl pa3MepHble Cepuu paguanbHbIX NoALwmn-
HWUKOB M COOTBETCTBYHOLLME TUMbI NOALINMHUKOB.

3.2. [py3onoabeMHOCTb M TUMbI NOAWMNHUKOB

Ocesas rpy3onofbeMHOCTb MOALIMNHMKA TECHO CBSA3aHA
C €ro paguanbHoM rpy3onoaemMHOCTbIo (CM. CTP. A24) B TOM
CMbIC/E, YTO 3aBUCUT OT KOHCTPYKLMW NMOALINMHNKA Kak
MoKa3aHo Ha pucyHke 3.2. Kak BAHO 13 pUcyHKa, no cpas-
HEHMIO C LUAPMKOBBLIMIA MOALINMHUKAMMW, PONMKOBbIE NOJ-
LUMMHIKI TOIA XKe Pa3MepHOIi Cepun UMELOT 6oNee BbICOKYH
rPy30M0AbEMHOCTb 1 YCTONYUBOCTb K YAAPHBIM HArpy3KaMm.

3.3. lonycTmas CKOpPOCTb BPALLEHUSA W TUMbI
NOAWMNNHUKOB

MakcumanbHas cKopoCTb BpaLleHUs NOALIMMHUKOB
KayeHus 3aBUCUT He TOMbKO OT TUNa MOALUMMHUKA, HO
TaKXe ero BeNM4MHbI, TUNa cenapaTopa, Harpy3ok, MeTo-
[la CMa3Ku, paccenBaHus Tenna, v T.4. YuuTbiBas pacnpo-
CTPaHEeHHbIN METOJ, CMasKu MorpyXxeHuem (B MacnsiHoi
BAHHE), TWMbI MOALWMNMHUKOB KNACCUULMPYIOTCS MO CKO-
POCTM OT BbICOKUX [0 HU3KWUX CKOPOCTEN BPALLEHNS, Kak
noKasaHo Ha pucyHke 3.3.

3.4. HecooCHOCTb Hapy)XHOr0 U BHYTPEHHEro
KoneL, ¥ TUMbl NOAWMMNHUKOB

[Jlechopmanys Bana, Bbl3aBaHHasi IPUMEHSIEMbIMMI Harpy-
3Kamu, NOrpewHoCcT B pa3Mepax Bana u Kopmyca,
a TaKXe OLWMOKW, JONYLLEHHbIE NPU MOHTaXe, NPUBOAST
K He60MbLIOMY NepeKocy HApYXHOro U BHYTPEHHEro
Konbua. JlonycTmas HecOOCHOCTb KonebneTcs B 3aBuUCH-
MOCTW OT TMMa NOALNMHAKA U YCNOBWIA €ro aKcnayara-
LK, HO 0BbIYHO OHA COCTABNSET HEOOMbLLOI Yyron, MeHee
0,0012 pagunana (4').

Cepu LMpmHbl e 0 1 2 3 4 5 6
3
Cepum AamMeTpoB 31 j s
89— - e C Jle—
dand LIV £F 1L I

D]
“Cep”” gégss 8 3 =22
pa3mepos ‘f‘"

PagvanbHble LIAPMKONOALINMHAKA

PajtanbHo-yMopHblE LapHvKon(

CamoyCTaHaBMBAIOLLMECS LLAPUKOMOALIMIHAKA

LinnuHapudeckve poukonoaLIMHIKK

Cchepuyeckue ponKo

Wronbyatble ponukon(

KoHM4ecKIe ponuKonoALIMIHIKN

PucyHok 3.1. Pa3amepHble cepun papnanbHbiX NOAWNNHUKOB

PapuanbHas
TPY30M0AbEMHOCTD

1 2 3

OceBast
TPY30M0/bEMHOCTb

4 1 2 3 4

Tunbl NOALIMMHUKOB

OTHOCUTENbHAS JONYCTMAs CKOPOCTb
1 4 7 10

Tunbl NOAWMNHNKOB
13

0aHopsAHbIE paananbHble
LLIAPUKONOALINIHUKIA

OpHOPSAHbIE PAAVANbHO-
YopHblE
LUapUKOMOAWMMHUKI

LinnuHppuyeckue
PONMKONOALLUMHUKA

Konmyeckne
PONMKOMOALMIHUKI

Cchepuyeckue
PONMKONOALLUMHUKA

PaguanbHble
LUAPUKOMOALIMIHUKN
PaguanbHo-ynopHble
LUAPUKOMOALIMIHUKN
Linnuuapuyeckve
PONMKONOALIMMHUKN
Nronbyatbie
PONMKONOALIMIHUKN
Konunyeckue
PONMKOMOALIMIHUKN
Cdpepuyeckne
PONMKOMOALLMMHUKN
YnopHble
LIAPMKONOZAMMHUKA

-

-

—

Mpumeyatue: (') MOAWMNHUKKM C GOPTAMU MOTYT BOCMIPUHUAMATb HEKOTOpbIE
0CeBblE Harpy3Kku

PucyHok 3.2. OTHocuTeNbHas rpy30N0AbLEMHOCTb Pa3HbIX
TUNOB NOAWMNNHUKOB

A 18

MpumeyaHns === Cma3ka B MAcNsHOM BaHHe
= = => ( 1CNI0Nb30BAHMEM CMELATbHbIX CPEACTB
[N NOBbILLIEHVS NPE/IENbHOM CKOPOCTY BpaLLeHus

PucyHok 3.3. OTHoCcuTeNbHbIE AONYCTUMbIE CKOPOCTU
BPALLEHUS Pa3HbIX TUNOB NOAWMNHUKOB



B cnyyae BO3MOXXHOIO BO3HUKHOBEHNS GOMbLLOI HECOO-
CHOCTW, PEKOMEHAYETCS BblGUPaTh CaMOyCTaHaBNMBAIOLLM-
€Cs MOALUMMHMKM, TaKne Kak camo-yCTaHaBNMBAIOLLMECS
LIAPVKOMOALLMIHUKM, CEPUYECKME MOALLMMHUKM C BOYKO-
00pasHbIMKA PoNMKaMK U ONpefeneHHble NOAWNMHUKOBbIE
yanbl (puc. 3.4 n 3.5).

PucyHok 3.4. lonycTumast HeCOOCHOCTb ChepUYeCcKNX
PONMKONOALIMNHNKOB

PucyHok 3.5. [lonycTumas HeCOOCHOCTb
LIAPMKONOALUNMHMKOBBIX Y3108

Bbicwumit CpasHeHve [ONyCcKa paavanbHoro
Tunbl NOKa3aHHbIN GMEHNsI BHYTPEHHETO KOMbLA
NoALKWNHUKOB KNacc TO4HOCTN 1 2 3 4 5
PaguanbHble |
LWAPUKONOALNMHUKIA Knacc 2
PapuanbHo-ynopHble |
LUAPUKONMOALINMHUKIA Knacc 2
LinnuHppuyeckue
PONVKONOALIMMHIAKI Knace 2
Konunueckune Knacc 4
PONMKONOALIMMHUAKA
Ccpepuyeckue "
PONMKONOALMNMHUAKIA HopwmanbHbiii R
PucyHok 3.6. CpaBHeHue paguanbHOro GMeHUsi BHyTPEHHEro

KO0J1bLia Pa3NNYHbIX TUNOB NOALIUNHMKOB
BbICLUEro Knacca TO4HOCTH.

NSK

3.5. XKecTKOCTb U TUMNbI NOALINMNHUKOB

Harpy3ku, BO3AE/CTBYIOLLME HA MOALWNNHIKY, Bbi3blBa-
10T NOSBNIGHNE YNPYIUX AechopMaLMii Ha KOHTAKTUPYIOLLNX
MOBEPXHOCTAX MEXAY TeNnamii KayeHus U JopoxKamu
KayeHwus..

)KeCTKOCTb MOALINMHUKA ONPefenseTcs OTHOLIEHNEM
Harpysky Ha MOAWMMHUK K BENAYMHE Ynpyroi aechopmaLim
BHYTPEHHEr0 W HApY)KHOr0 KOMEL, a TAKXKe TeNn KauyeHus.
TMOALWMNHAKN AN TNABHBIX LWINUHAENEH METannopexyLmx
CTaHKOB HapsiAly C OCTa/bHOA YacTbio CaMOro LLMMHAENs
JIOMKHbI 06nafiaTh BbICOKOM XECTKOCTbI0. Ponukonoawmn-
HUKV N0, BO3AENCTBIUEM HArpy3Ku MOABEPratoTcst MeHbluei
JechopmaLym 1 NO3TOMY BhIGUPAIOTCS Yallle, YEM LLIApUKONof-
WMNHNKIA. B cnyyae ecnn TpeyeTcs 04eHb BbICOKas KEcT-
KOCTb, MOALIANHUKM NOABEPraoTCs NPeaBapuTeNbHOMY Harpy-
KEHWI0, TO €CTb MMEIOT OTPULIATENbHbIN 3a30p. PagmanbHo-
YNOpHbIE LIAPMKOMOAWMMHUKA U KOHMYECKE MOAWMMHUKA
4acTo No/IBEPraoTCs NpeaBapUTENLHOMY HarpYMKEHMIO.

3.6. YpoBeHb Wyma U MOMEHT BpaLLeHus!
pa3HbiX TMMNOB NOALUMMHUKOB

MocKonbKy NOALMMHUKM KayeHnsi pon3eoasTcs ¢ 6onb-
LLIOW CTeneHbio TOYHOCTM, LYM 1 MOMEHT BpaLLeHNs ABNs-
I0TCA MUHUMaANbHbIMK. B 4acTHOCTWU ANs pagnanbHbiX
LUAPUKONOALIMIHUKOB W LNMHAPUYECKMX PONMKOMOALINN-
HUKOB YPOBEHb LLIYMA WHOrAa OnpefensieTcs B 3aBUCMMO-
CTW OT Ha3HayeHUs MOALIMMHMKA. NS BbICOKO-TOYHbIX
MMHUATIOPHBIX MOALNMHUKOB ONPEAENseTcs HavanbHbli
MOMEHT BpaLleHusi. PagnanbHole WAPUKO-NOSLINMTHUKNA
PEKOMEHYIOTCS ANS UCMONb30BAHMS B TOM Cilyyae, ecnm
TPeOYeTCs HU3KMIA LIYM M HU3KWIA BPALLAIOLLNAA MOMEHT,
Hanpumep B 3NeKTpoABMraTensx u npuoopax.

3.7. ToyHOCTb BpaLLEHWs U TUNbI NOALMUMHUKOB

[insi rnaBHbIX WNWHAENEA METANN0PEXYLLMX CTaHKOB,
KOTOpble TPEeOyIOT BbICOKOM TOYHOCTU WM CKOPOCTU BpalLe-
HUSI, KaK, HanpuMep, B HarHeTarene, 00bIYHO MPUMEHSIOTCS
NOALLMMHKUKMA BbICOKOTO Knacca TOYHOCTW, T.e. Knacca 5,4
1 2. TOYHOCTb BpalLieHMs NOALLIMMHUKOB Ka4yeHus onpeae-
NSeTCA pasHbIMK Cnocobamm, a KNace TOYHOCTY 3aBUCUT OT
Tvna NoAWNNHUKA. CpaBHEHNe PaananbHoro GueHns BHYTPEH-
HEro KomblLia 151 BbICLLMX KNACCOB TOYHOCTY BpaLLieHs 15
KKI0ro TMna NoAWUnH1Ka NpescTasneHo Ha pucyHke 3.6.

[ins obopynoBaHus, TpebytoLLEero BbICOKO TOYHOCTH
BpaLLEeHNs, GosbLLe BCEro MOAX0AAT paavanbHble Lapyko-
MOAWWMHUKN, PafUaNnbHO-YMOPHbIE LIAPUKONOALLMMHUKA
1 UMAMHAPUYECKNE POSTMKOMOALLNMHUKM.

3.8. MoHTaX U AEMOHTAX pa3HbIX TMMOB NOAWMNHUKOB

Pa3bemHble NOALIMMHUKN, TaKne KaK LNNHAPUYecKue
PONMKOMOALLMMHUKIA, UrONbYaThie PONMKONOALWNMHIKA Nk
KOHWUYECKME PONUKONOAILIMMHUKNA, NErKO MOHTUPYOTCS
11 IEMOHTUPYHOTCS. ITU TUMbI MOALIMIHUKOB PEKOMEHAYIOTCS
NSt VCTIONb30BaHNS B TEX CTaHKaX, B KOTOPbIX MOALIMMHUKIA
4acTO MOHTMPYIOTCS M IEMOHTUPYHOTCS ANS1 NEPUOANHECKON
npoBepKi. CamoyCTaHaBNMBAIOLLIMECS LLAPUKOMOALMIHUKM
1 cthepryeckue NOALLNMHIAKK C 60YKO0BGPA3HBIMU PONMKaMM
(ManeHbKOro pa3mepa) ¢ KOHMYECKUMM OTBEPCTUSIMIA, MOXHO
TaKXKe CPaBHUTENbHO NIErKo MOHTUPOBATL M EMOHTUPOBATL
NpK NOMOLLY BTYNKW.

A19
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4. BblbOP CMOCOBA YCTAHOBKW NOALLUUMHUKA

Kak npasuno, Banibl NOAAEPXMBAIOTCS [BYMS NOALIMM-
HUKamu. Mpy NpOEKTUPOBaHMM MOALIMMHMKOBOMO y3na
HeoOX0AMMO Y4ECTb CleayioLLme (haKTopbl:

(1) TemnepaTypHble N3MEHEHUS pa3mMepoB Bana (pacium-
PEHNe NPU HAarpeBaHUM M CXaTue Npu oXNaxAeH!M)

(2) 0O6ecneyeHue ynobCTBa MOHTaXa- AEMOHTaXa Nof-
LUNMHUKOB U Y3Na B LIEJIOM.

(3) HecooCHOCTb BHYTPEHHEr0 W HapyXHOro Konew,
CBfI3aHHAs CO CMeLUeHMeM Bana Nnbo C MOrpeLlHo-
CTb0 MOHTaXa.

(4) XKecTKocTb y3na, NOALIMMHMKA W METOJ NpeaBapu-
TENBHOO Harpy>XeHuns.

(5) CnocobHOCTb NOAAEPKMBATL W NepeaaBaTb Harpy3Ku.

4.1. NoAWMNHUKK ¢ (hMKCUPOBaHHOI onopoit
1 NOALMMHUKMN CO CBOOOJHON OMOPOK

Ha Bany TonbKO 0ANH NOALIMMHIK MOXET ObiTb C (hMKCH-
POBaHHOI OMOPOIA, KOTOPbI OMKCUPYET Ban B OCEBOM
HanpaeneHnm. XXecTko (INKCUPOBaHHbIA NOALINMHUK JOMDKEH
BOCMPMHAMATb KaK 0CEBbIE TaK U paguanbHble Harpy3ku.

«[lnaBawowmuin» NOSWMNHNK LOMKEH BOCMPUHWMATb
pagmnanbHylo Harpysky U UMeTb NOCaAKY, NO3BOMSIOLLYH
eMy C ManbiM COMpOTMBNEHUEM NEPEMELLATLCS NpK
TENNOBbIX AedhopMaLmsx Bana unm Kopnyca.

TIOAWMMHIK TOALMMHIK CO CBOGOAHOM 0MOpOit
¢ (hMKCMPOBaHHOW OMOpOi (pa3beMHbI NOALIMMHIK)

A —cC

1 0

MoawnnHuK MoawnnHuK co cBo6oAHON 0Nopoii
C (hMKCMpOBaHHOW OMopoi (Hepa3beMHbI NOALWMMHIK)

(c LJ k)
0ZnHaKoBbI MOHTaX 0Bewx onop Bana

min

OAMHAKOBbI MOHTaX 06evX oop Bana

A f_)

0anHaKoBbIi MOHTaX 00ewx onop Bana

E E

PucyHok 4.1. BbiGop TMna noAWwMNHMKA U CNoco0bl MOHTaXa
A 20

Mpn HE[OCTATOYHBIX MEpPax N0 YMEHbLUEHMO TENOBOIA
Jedhopmaumm Bana Ha NOALMMHUK BO3AEACTBYET Ype3Mep-
Has 0CeBas HarpysKa, KOTopas MOXKET MPUBECTM K €ro npe-
KIIEBPEMEHHOMY MOBPEX/EHNIO.

B KauecTBe «nnaBatoLLyx» NOALMMHUKOB PEKOMEHAYETCS
NPUMEHSTb LIAMHAPWYECKNE 1 UroNbYaTbie PONKOMOALIMN-
HWUKM C Pa3beMHbIMK KOnbLiaMu st CBOGOHOMO 0CEBOr0
nepemeteHns (tunbl N, NU w gp.) MpumeHeHne 3Tux TUNoB
MOALMMHUKOB 0BNEryaeT TaKKe MOHTKHO- AEMOHTaXHbIE
paboTbl. Ecnu Ha cBOGOAHOM KOHLE Bana UCMONb3yloTes
HEPa3bEeMHbIE MOALIMMHUKIA, OHW YCTAHABNMBAKOTCS CO CBO-
OO0[HOM MOCAAKON MEX[Y HapyXHbIM KOJbLIOM M KOpMyCOM
4T00bI 06ECneynBaTb 0CEBOE CMELLEHME BpaLLaoLLerocs
Baa C MOALMITHIKOM.

B HekoTopbIx cyyasix nogobHoe yanuHeHre obecneymsa-
€TCS YMEHBLUEHNEM NMOCAAKIA MEXAY BHYTPEHHUM KOMbLIOM
MOALWMMHMKA 1 BaU1OM. [Py HEBONBLLIOM PacCTOSHUN MEXLY
NOALIMMHAKAMN 1 HE3HAYUTESIbHOM BAUSIHUM TEMMOBbIX
JedhopmaLin Baia yCTaHaBNMBAKOTCA iBa PaAUaIbHO- Yrop-
HbIX MM KOHWYECKNX ponnKonofwmnHuka. Oceson 3a3op
(noTeHumanbHoe 0CEBOE CMELLIEHIE) NOCNE MOHTaXKA Perynu-
PYeTCs cneuyanbHbIMK rankamu 1 Lwaibamm.

NOALIMNHUK A NOALIWUNHKK B
- PaguanbHbli - Unuxppuyeckuin
LUIAPUKONOALNMHIK PONMKONOALNMHUAK
- PaganbHo-ynopHbii (tunbi NU, N)
CMapeHHbIV LApUKOMOALWNAHNK - Wronbyatblit
- IByXpsiiHblit pagvanbHo- PONMKONOALIMMHUK
YMOPHBIA WAPUKONOAWNMHUK (tvn NA, uTn.)
- CamoycTaHasnmnBaroLuics
LUIAPUKONOAWNMHIK MOALMMHUK C ()
- LIMnuHAPUYECKMiA NOALUIMIHUK - PananbHblii
¢ 6optamm (Tunbl NH, NUP) LWAPVKONOALMHAK
* ABYXPARHDIA KOHUYECKMI - PaguanbHO-yopHbIit
POTIMKONOAWMNIHIK CnapeHHbIii LApVKONOALIMIHIK
- Cabepuieckuit (3aHUM TOPLIOM K 3afHEMY
PONVKONOALLMMHUK Topuy).
- PagnanbHo-ynopHblit
NOALWUNHKK D, E (%) ABYXPAAHbIN
- PapmanbHo-ynopHbii LUAPUKONOALNMHIAK
LLIAPUKONOALINMHUK - CamoycTaHaBnvBaroLmiics
- KoHW4eckuit LIAPUKONOALINMHUK
PONIUKONOALLMMHUK - IByXpsifHbIA KOHYECKUi
- MarHeTHbIA NOALINMHUK ponukonoAwMnHIK (Tun KBE)
+ Unnunapuyeckuin - CchepryecKmi poNNKOMOALIMIHIK
PONMKOMOALLMMHAK
(tunbi NJ, NF) NOALWUNHUK F
- PagmanbHbin
LUIAPMKONOALIMIHUK
- CamoycTaHaBnMBaoOLLMIACA
LUAPUKONOALLINMHUAK
- Cthepmyeckuit
POSMKONOALNMHUK

MpumeyaHns: (1) Kak nokasaHo Ha pucyHKe, M3MEHeHe AvHbI Bana
NPOMCXOANT NO BHELLHE NOBEPXHOCTI HAPYXHOTO
KOJbLia, B HEKOTOPbIX CAy4asix No NOBEPXHOCTU
OTBEPCTMS NOAWMMHNKA.
(2) Ans Kaxoro TMNA, ABa NOAMMHUKA
YCTaHaBNNBAIOTCS NPOTMBONONOMXHO.



Ha puc. 4.1. npencrasneHbl pasnuuus Mexay nog-
LUMMHUKAMK C XXECTKOI 0CEBOI (huKcaLmeid U ycTaHaBnm-
BaeMbIMI Ha CBOGOAHbIN KOHEL, Bana, a TakKe HeKOTopble
BO3MOXHbIE CMOCOObI YCTAHOBKM ANSi Pa3UYHbIX TUMNOB
MOALLMMHNKOB.

NSK

4.2. lpumepbl MOHTaXKa NOALIMNHUKOB

B Tabnuue 4.1 npefcTaBneHbl HEKOTOPbIE MPUMEPBI
MOHT@Xa MOALIMMHUKOBBIX Y3N10B C Y4ETOM NpeABapUTESb-
HOrO Harpy>eHns 1 XecTKOCTU BCEro yana, N3MeHeHni
LNVHBI Bana, OLWMBOK NPy MOHTaXE W T.4.

Ta6nuua 4.1. Mprumepbl MOHTaXKa NOALUMNHUKOBBIX Y3/10B
1 00nacTi UX NPUMEHEHUns

MoHTaX NOALIMNHUKA

Mpumeyanus

¢ hukcupoBaHHoi €0 CB0OOAHOI

=]
=
o
=
=
=

06nacTu NnpUMeHeHmst

O Hanbonee pacnpocTpaHeHHbI CNOCO6 MOHTaXa,
npy KOTOPOM MOALINMHIK He NOfBEPraeTcs
4pe3MepHbIM Harpy3kam, Aaxe Npu U3MeHeHN
pa3mepoB Bana.

O npy HEBONbLUNX NOFPELLUHOCTSIX MOHTaXa
WUCMONb3YETCS NS BbICOKOCKOPOCTHBIX PEXUMOB
paboTbI.

ol

CpenHerabapuTHble
[JBUraTesnu, BEHTUNSTOPbI

O JlaHHas cuctema BbiAepKUBAET BbICOKME
Harpysku, a TaKXKe YAapHbIe 1 0CEBbIE.

O BCE LMANHAPUYECKIE PONTMKONOALIMITHIKM
ABNAIOTCA PAZLEMHBIMA. 3TO MMEET G0NbLIOE
3HaYeHMe B Cy4ae HeoBXOAUMOCTI NOCAIKA
G HATArOM BHYTPEHHEr0 ¥ HapyXXHOrO KOMeLl.

Tarosble ABuratenn
ANA NOABUXHOIoO
)KENEe3HOA0P0XXHOro cocTasa

O lNpuMEHSIETCS ANS CPABHUTESbHO BbICOKMX
HarpysoK.

O [ins MakCUManbHOI XXECTKOCTI NOALIMMHMKA
C )KECTKOW 0CEeBOI (huKcaLmein ncnonb3yercs

O Ban 1 Kopnyc 0MKHbI IMETb BbICOKYHO TOYHOCTb, MY

39TOM NOrpeLIHOCTb MOHTaXa A0JIKHA ObITb HU3KOIA.

MOHT&X 110 CXEME «3a[HIM TOPLIOM K 3a[IHEMY TOpLLy>.

TPaHCNOPTHbIE PONNKM
ANsi NPOKATHbIX CTaHOB,
TNaBHbI WNMHAENb
B TOKApHbIX CTaHKax

O TNoaxoauT TaKxe Ans UCNoNb30BaHUs B Cyvae
HEeoOX0ANMOCTI NOCAAKM C HATATOM BHYTPEHHETO
11 HapYXXHOro Konev,. He fonyckaercs
BO3[E/CTBIE 3HAYNTENbHDBIX OCEBBIX HArPY30K.

KanaHgpoBble ponuki
BymarofenaresnbHbIX MaLLuH,
0CH U3€NbHbIX JIOKOMOTUBOB

O MoAxoauT 15 BbICOKOCKOPOCTHbIX PEXXMMOB PaBOTbI
11 3HAYUTENbHbIX PaAMANbHBIX HAarpy3oK. [lonyckaeTcs
BO3/1/ICTBIE YMEPEHHBIX OCEBbIX HArPy30K.

O [ins npeaoTBpaLLEeHns AeNCTBUS PafnanbHbIX
Harpy3ok Heo6XxoAMMo 06ecneynTb HeKOTOPbIN
3a30p MeXZy HapyXXHbIM KONbLIOM PaavanbHoro
LIAPUKOMOALLMMHMKA W OTBEPCTMEM KOpnyca.

MexaHu3mbl peyKTopoB
[JU3ESIbHbIX JIOKOMOTUBOB

MNpogomkeHne Ha cnepytLLei CTpaHuLe
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BblGOP CMOCOBA YCTAHOBKYW NOALIUNHWUKA

Ta6nuua 4.1. Mpumepbl MOHTaXKa NOALIMNHNUKOBBIX Y3J10B

1 06nacTi UX NPUMeHeHns (MPoaoMKeHne)

MoHTaX nopwnnHuka

€ (IMKCMPOBAHHON

€0 cB06G0AHON
onopoi

onopou

Mpumeyanus

06nacTy npUMeHeHuns

=il}

O Havbonee pacnpocTpaHeHHasi cuctema.

O BocnpuHMMaeT He TONbKO paguanbHble Harpy3sku,
HO M yMEPEHHbIE OCEBbIE HATPY3KNA.

[1BOHblE LEHTPOBEXHbIE
Hacocbl, aBTOMOOUNbHbIE
TpaHcmuceun

O Havmbonee onTumanbHas cuctema npn HaMuUn

PegykTopel,

_n MOrPELUHOCTY MOHTAKA WM OTKNOHEHWI Bana. POJVIKM MPOKATHbIX CTaHOB,
O Haubornee pacnpocTpaHeHHasi Cxema o6LLero Koneca anA MoAbEMHbIX KpaHos
1 NIPOMBILLNEHHOTO Ha3Ha4YeHWs, CrIocoGHas
i | 7 BbIJEPXKUBATb BbICOKME HArPY3KH.
O pUMEHSETCS NP HAMMYMM BLICOKVX 0CEBbIX YepBsiuHble nepesayn
- Harpy3oK B 0GOUX HANPaBNEHUsIX. pefyKTopoB

O BmecTo KOMBUHAUMM ABYX PaananbHO-yNopHbIX
LIAPUKONOALIMMHUKOB BO3MOXHO UCMONb30BaHNE
IBYXPSIAHbIX PAANANBHO-YNIOPHbIX NOALUMIHUKOB.

PaBHO3HayHas yCTaHoOBKa
0601X NOALLUUMHIAKOB

Mpumeyanmns

06nacTu npuMeHeHns

Cxema O («<CMHOI K CnuHe»)

Cxema X («<1MLIOM K nLly»)

O Lupoko npumeHsiemas cuctema 6narogaps cBoei
CMoco6HOCTY BbIAEPXKIUBATL 3HAYUTENBHBIE
Harpy3Kku v yaapHble Harpy3kiu.

O MoHTax no cxeme 0 yno6eH B cnyyae HeGonbLLIOrO
PaccTOsHNS MeXAY NOALLMMHUKAMU 1 HANNYNs
KPaTKOBPEMEHHbIX Harpy3oK.

O lNpumeHeHme cxembl X 0becneynsaeT 6onee nerkui
MOHTaX B CJly4ae, eciu He0OXOANUM HaTsr
BHYTPEHHEr0 KoMbLa. B Lienom, fjaHHas cuctema
ONTUMANbHa 151 UCMOJb30BAHMS MPY HAMYIMM
MOrPELUHOCTEN MOHTaXA.

O [ins ucnonb3oBaHUst AaHHON CXEMbl
C NPeBapUTENbHBIM HarpyXXeHEM HEOGXOAUM
TLWATENbHbIi KOHTPOSb BENMYNHBI HArpy3KU
11 PEryNMpoBKa 3a30pa.

3y6yatble nepeaayun
aBTOMOGUIbHBIX
onchdepeHumanos,
aBTOMOGUIIbHbIE OCH,
YepBsiYHbIE Nepeaayn

=0 ™

Cxema O («CnuHOiA K CrinHe»)

O Wcnonb3yeTcsi Npy BbICOKOCKOPOCTHbIX PEXIUMAX
paGoThl C HE3HAYUTESbHBIMM PAAUATbHBIMM
11 YMEPEHHbIMM 0CEBbIMM Harpy3Kamu.

O 06ecneynBaeT BbICOKYH XECTKOCTb Bana nyTem
NPeBapUTENbHOTO HArpyXKEHWS.

O [ins KpaTKOBPEMEHHbIX HArpy30Kk MOHTaX M0
cxeme O NpeanoyTUTENbHEE, YEM MOHTAX
no cxeme X.

Banbl wnmndosanbHoOro kpyra
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PaBHO3HaYHas yCTaHOBKA
0601X NOALUIMMHUKOB

Mpumeyarms

06nacT NpUMeHeHNs

MowTax NJ + NJ

O BocnpuyHUMAET 3HAYMTENbHbIE U YAAPHBIE HArpy3KU.

O Wcnonb3yetcs npu Heo6X0AMMOCTY NOCAAKN
C HaTSAIroM BHYTPEHHEr0 1 HAPY)XXHOT0 KoJeL,.

O Heo6x0auM KOHTPOAb 32 TeM, YT06bI Npu

JKcnnyaTauum yana senndnHa 0CeBoro 3asopa He

0nycKanacb HXXe MUHUMANIbHO A0NYCTUMOro
3Ha4YeHuns.

O Bo3MoXeH TaKke MoHTaX nogwwmntukos Tuna NF + NF.

Nepeaaya nocnepHei
TNOHWKAIOLLEN CTYNEHN
CTPOUTENbHbIX MaLUWUH

1) 0

O B HEKOTOPbIX Cy4asix Ha HapyXXHOM KOJbLie
YCTaHaBNMBAETCS NPYXKUHA.

ManorabaputHble
3NIEKTPOABUraTENN, PEAYKTOPbI
CKOPOCTM, HACOCHI.

BepTukanbHasi ycTaHoBKa

Mpumeyanms

06nacT NpUMEHeHNs

O BepxHuit NOAWNNHUK SBASETCS CBOGOAHBIM
MOALMITHUKOM.

O B KayecTBe NMOALIMIHUKOB C XXECTKO! 0CEBOil BepTuKanbHble
! huKcaLen UCnosb3yHTes CnapeHHble anexkTpoBuraTenn
paananbHo-yNopHbIE WapUKONOAWMIHUKY.
O Ha cB060HOM KOHLIE Bana yCTaHABNNBAETCA
' LMAMHAPNYECKMIA PONMKOMOALUMITHUK.
O C hepuyeckue LEHTPbI N0CAA0YHOT0 MecTa BepTuKanbHble
11 LWAPMKOMOALUMNHMKA JOSKHbI COBNAfaTh. TKaHepacnpaBuTem

(TKauKue n NPSANbHBIE CTAHKM)
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5. BbIbOP PASMEPA NOALLUMHUKA

5.1. lonroBe4YHOCTb NOALWIMMNHUKA

OYHKLMM NOALUMMHUKOB KaYeHUst 3aBUCST OT 06/1aCTy MX
npuMeHeHNs. MOAWNNHUK LOMKEH BbINOMHSTL 3TW hyHKLAM
B TEYEHWE JNUTENLHOTO NPOMEXYTKA BpeMeHu. [axe npu
MPaBUbHOM MOHTRXE W SKCTyaTaLm Ha paboTe MoALMIHI-
Ka CKa3blBAIOTCA YBENMYEHME LLyMa W BUGpaLym, nageHue
TOYHOCTY BpALLEHNs,, YXYALLEHWE CMa3KN W YCTanocTHble
TPELLMHbI MOBEPXHOCTEN KAYeHMs.

JlonroBeyHoOCTb MOALIMNHIKA, B LINPOKOM CMbICNE, 3T0
Mepuog, B TEYEHUE KOTOPOro MOALIMMHUKK OCYLLECTBASIOT
paboTy 1 BbINONHAIOT CBOM (DYHKLMK. B 3aBUCMMOCTU OT
MPUYMHBI COKPALLEHNS CPOKA CNYXObI MOAWMMHNKA, 3TOT
Mepuojl MOXHO Ha3BaTb J0NMOBEYHOCTbH MO YPOBHIO LLIYMA,
110 M3HOCY, CPOKOM CAy)XGbl NNACTUYHON CMa3K U JONT0-
BEYHOCTbIO MO YCTANIOCTI TEN KaYeHus..

Kpome ecTecTBEHHOro U3HOCA, MPUYMHAMI NOBPEXAEHUS
MOALUMMHMKOB MOTYT CTaTh NEPErpes, TPELMHbI, LiapanmHbl
Ha KONbLiAX, U3HOC YMNOTHEHWI 1 Apyrye. Bee Bbiluenepeymc-
NEHHblE AeteKTbl He JOMKHbI CYMTATLCS ECTECTBEHHBIMM
MOBPEXAEHUSIMM MOAWMMHNKA, TaK Kak OHW 0BbIYHO SIBNS-
10TCS Pe3yNbTaToM HenpaBuUibHOro noaGopa NoALIMMHUKE,
OLWNGOK B €ro KOHCTPYKLMW UIM COMPSKEHHBIX AETaNsx,
HenpaBuUMbHOIA YCTAHOBKM UM 0OCNY)XMBAHMS.

5.1.1 YcTanocTtHas BONroBe4HOCTb
1 HOMUHaNbHas JONrOBEYHOCTb

Moz BO3AENCTBMEM HArpy30K LOPOXKN BHYTPEHHErO
11 HAPY)XHOO KONeL, NOALINMHIKA, @ TAKXKE TeNna KaYeHus nog-
BEPratoTcs NOBTOPSOLLIEMYCS LMKIMYECKOMY JaBnenmio. U3-3a
YCTanocT! MeTana ConpukacaioLwmxcs NoBePXHoCTeR A0po-
XKEK W Ten KayeHus 0T mMaTepuana, u3 KOTOporo M3roToBIEH
MOALUMIMHMK, MOTYT OTAENUTLCS YeLLyiRdaTble YacTuLbl (PUCYHOK
5.1.). 370 siBNEHMe HA3bIBAETCS LUENYLIEHNEM. YCTanocTHas
JONrOBEYHOCTb ONpefenseTcs CyMMapHLIM Y1CIoM 060pOTOB
[0 NOSIBNEHNS NPU3HAKOB OTCNauBaHNs. 3T0 Ha3blBaeTCs ycTa-
NOCTHOM JONrOBEYHOCTbH. Kak mokasaHo Ha pucyHke 5.2.,
JaXe OANHAKOBbIE, Ka3anoch Obl, MOALIMIHUKY, OBHOMO TUNa,
pasmepa, M3roTOBNEHHbIE U3 OAVHAKOBOrO Marepuana u npo-
wealmne ONHAKOBYK) TEPMIUYECKYHD 1 MPouyto 00paboTKy,
VIMEIOT COBEPLUEHHO Pa3NUYHYI0 YCTANOCTHYHO AONMOBEYHOCTL
JKe NP1 O[MHAKOBbIX paboumx ycnousix. 310 npoucxoaut
MOTOMY, YTO Ha OTCNaUBaHUE OKA3blBAOT BAMSHWE MHOXECTBO
pasnnyHbIxX (hakTopoB. M03TOMy HOMUHANBHAS AONMOBEYHOCTb,
B PamMKax KOTOPOIA YCTanocTHas A0NroBEYHOCTb paccMaTpuea-
€TCH KaK CTAaTUCTUYECKUA (DaKTOp, UCTIONb3YETCS Yallle, Yem
(hakTinyeckas ycTanocTHas LONr0BEYHOCTb.

MpeanonoXmum, 4To ONpeseneHHoe YUCno NoALWNMHUKOB
OfiHOr0 TUNA, paboTaeT Mo OTAENBHOCTI B OBHIX U TEX e YCNo-
BusX. Mo ucTeveHnn onpepeneHHoro nepuoaa Bpemern 10%
BbIXOAAT M3 CTPOS U3-3a OTCNAMBAHMS, BbI3BAHHOTO yCTano-
CTbI0 KayeHusi. B aTom cnyyae o6Luee y1cno 060poToB onpese-
NSIETCS KaK HOMUHATbHAS [ONTOBEYHOCTb W, ECAIN CKOPOCTb
MOCTOAHHA, OLiEHKA YCTaNOCTHON JONrOBEYHOCTW YacTo Bbipa-
)KAETCS CYMMApHbIM YMCIOM Paboymx YacoB, 0 MOMEHT, KOrfa
10% NOALUMNHIKOB NpeKpaTuT paboTy 13-3a OTCRavBaHs.

HoMuHanbHas AonroBEYHOCTb YacTo SBNSETCH EAMHCTBEH-
HbIM paccMaTpuBaeMbIM DakTopOM Ny ONPESENeHny JoNroBey-
HOCTU NnoAWMNHMKA. 0fHaKO Apyrie (hakTopbl TAKKE JOMKHbI
yuuTbIBaTLCS. Hanpumep, A0NrOBEYHOCTb CMA3K B MOALINN-
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HWKAX C 3a0EHHON CMasKoi (cMoTpuTe rnasy 12 «Cmaska,
cTpaHuua A107). Tak Kak [0NroBEYHOCTb N0 YPOBHIO Luyma
1 TPEHUS! OLIEHMBAETCS B 3aBUCMMOCTU OT MHAMBUZYANbHbIX
CTaHAApTOB, XapaKTEPHbIX 471s Pa3NiyHbIX CNOCOBOB NpUMEHE-
HUSI, KOHKDPETHbIE CPOKW CAYXObl MO YPOBHIO LyMa U TPEHUs
JOMKHbI GbITb OMPEAENeHbl SMIMPUYECKIM NYTEM.

5.2. HoMMHanbHas rpy3onogbLEMHOCTb
M YCTanoCTHas 0NTOBEYHOCTDb

5.2.1. HomuHanbHas rpy30noABLEMHOCTb

HomuHanbHas rpy3onogbeMHOCTb ONpefenseTcs Kak
MOCTOSIHHAS HArpysKka Ha MOALUMMHUK C HEMOABVKHBIM
HapYXHbIM KOAbLIOM, KOTOPYK MOXET BblfepXaTb BHY-
TPEHHE KONbLO NPY HOMUHAMBHOI JONrOBEYHOCTH, COCTaB-
nsoLLen 0avH MunnoH o6opoTos(108 06op.). HommrHanbHas
rPy30M0AbEMHOCTb PaananbHbIX NOALINMHUKOB ONpesens-
eTCS KaK LieHTpanbHas paguanbHas Harpyska, umeroLLas
NOCTOSIHHOE HanpasneHue W BennyuHy. HomuHanbHas
rPy30MOABEMHOCTbL YNOPHBIX MOALINMHUKOB OMPefenseTcs
Kak oceBas Harpyska, UMeroLias NOCTOSHHYIO BENUYUHY
1 AeiCTBYIOLLAR MO HANPaBNEHMIO rNaBHON ock. B Tabnnuax
rPy30M0bEeMHOCTb PaAMabHbIX NOALINMHIKOB 0603HAYeHa
C, arpysonogbeMHOCTb YNOPHbIX NOALUMMHUKOB — C,.

5.2.2. 000opyaoBaHue, B KOTOPOM NPUMEHSIIOTCS
MOALWMNHNKMA U UX NPOEKTHAs A0NIr0BEYHOCTb

He pekomeHayeTcs BbiGupaTb NOALWMIHIKY C Gonee BbICo-
KOV rpy30M0AbeMHOCTbI0, YeM TPebyeTes, T.K. 3TV NOALWMN-
HUKI MOTYT ObITb CMMLIKOM GONbLLMMU N HE3KOHOMUYHBIMMU.
Kpome Toro, A0NroBeYHOCTb NOALUMIHMKA (KaK CaMOCTOSTENbHbINA

PucyHok 5.1. lpumep otcnansanms

~— HomuHanbHas
JI0TITOBEYHOCTb

- /~— CpepHas [ONrOBEYHOCTb

— BeposTHOCTb NONOMKN

JlonroBeyHocTs ——

PUCYHOK 5.2. BEpOSATHOCTb NONIOMKM U A0NITOBEYHOCTb NOALIMNHNKA
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Ta6nuua 5.1. KoathchuumeHT ycTanocTHOI AONrOBEYHOCTH f,, NS pa3HbiX CNOCOG0B NPUMEHEHUs NOALLMNHUKOB

KoadhhuumeHT yCTanocTHoil AonroBeyHocT! fi
lMepuoabl akcnayaTauum
~& 2~4 3~5 4~7 6~
« Hebonblume arperarbl s « CenbcKoxoasii-CTBEHHOE
Pepkoe ncnonb3osaHue
WM TONBKO Ha KOPOTKYE e K e
Nepo/ibl BPEMEHN « PyuHble NEKTPOMHCTPYMEHTbI
o * s . it
Ncnonb3yembiii Bpems Harpesaresei « KaHaTHble 6noku
0T BPEMEHU, HO BaXKHA . gmomnme 6
HaJIeXXHOCTb 060pyA0BaH1e
HeperynﬂpHoe « Leiika Banka npokatHoro | « Manora6aputHble « 3aBoackve ABuratenn « LLIKMBbI NOABEMHBIX
1CM0b30BAHNE B TEYEHME | CTaHa g""‘rm""' « Cratiku Kpaos
« Cy/i0Bble KpaHs! T .
OTHOCHTEJIbHO « MoabeMHbIe KpaHbl o Ty
JLJINTEeJIbHbIX NepUoIoB « LLlecTepenHble KneTn :Eggz:ﬁ::”we SKpatkl cﬁgdﬁgx::ov:'mo NpUMEReHNs
« Jlerosbie aBTOMOGUNM
« Ickanatopbl « LieHpudpyru . I'Io,ubeynme KpaHbl Ans « BymaropenarenbHble
« KoHguumoHepb! TFOPHON NPOMbILLNEHHOCTH MaLLVHbI
Heperynngoe « BeHTUnATOpbI « Maxosble Koneca npeccos
1ICMIONb30BaHNe - llepesootpa-Gatbisaioute | * ;g;gztal: ABurarenu
CBbILLE 8 4aC0B B JieHb < KoymiorasapnTibe  ByKobl J0KOMOTHEOB
Asurarenu
« XKene3HoA0pOXHbIE GyKCbI
. B(]LlﬂHble Hacocbl
nOCTOHHHOG . SneKTpocTaHumm
nucnonb3osaHue, « [peHaxHble HacoCh Ans
Ba)KHa BbICOKas TOYHOCTb TOPHOiA NPOMBILLIEHHOCTY
napameTp) He J0JKHA ObITb peLuaroLLm q)aKTOpOM npu nog- B 4acax. Ho B uenom, YyCTaNI0CTHAs [0NroBE4YHOCTb MoA-
60pe NOALLWMHAKOB. ,U,OJ'l)KHbI TaKkXe y4nTbIBaTbCA NPOYHOCTb, LWWWNHWUKOB, NPUMEHAEMbIX B aBToMobOUNAX M Apyrux
XKECTKOCTb U (popma Bana, Ha KOTOpoM ﬁy,!],BT yCTaHaBMBaTbLCA TPaHCNOPTHbIX CPEACTBAX, 00603HayaeTcs B MUNSX.
NOALNMHUK. MOAWMMHUKA UMEIOT LLII/IpOKI/II?I JAnanasoH ucnosnb- Ecnu 0603HaunTb HOMUHabHYI0 A0NTOBEYHOCTb KaK Ly, (‘{),
30BaHNS M UX CPOK CNyObl 3aBUCUT OT CMOCOO0B NPUMEHE- CKOPOCTb MNOAWIMMHUKA KaK 71 (060p/MitH), KOIDDULMEHT
HWUS W yCnoBuiA akcnnyarauun. B Tabnuue 5.1. npuBefeHb YCTN0CTHON JO0ATOBEYHOCTI KaK fh, N KOIDPULMEHT
amnupnyeckne KOSd]q]VlLlVIeHTbI yCTaJ'lOCTHOI;I J0NroBeyHo- CKopoCTun KaKﬁ. TO nonyyarcsa d]OpMyJ'IbI, KOTOpble npes-
CTW, pacCyuUTaHHble Ha OCHOBE n0Ka3aTene|7|, NONYy4€HHbIX CTaBJieHbl B TaﬁJ'IVILI,B 5.2.

Npwn 3Kcnayatauun pa3nnyHbliX CTaHKOB.
P varaui p Ta6nuua 5.2. HoMrHanbHas [JONroBEe4HOCTb, KO3thhULMEHT

YCTanocTHOIA J0NTOBEYHOCTM M KO3ththULMeHT

5.2.3. Mog6op pasmepa NOALWMNHNKA NO HOMWUHANILHOW CKOpOCTH BpaLLeHus
rpy30n0AbLEMHOCTM ) S—
CyLLECTBYET CReytoLLas 3aBUCMMOCTb MEXY Harpy3Koi ponrogessocrn  LLIAPMKOMOAWNANHMKA | PONMKOMOAWMIHIKA
Ha NOAWMNMHUK U HOMUHAJIBHOW AONrOBEYHOCTHIO:
C\? HomuHanbHas 3 10 10
st lWapuKonoaWnnHUKOB L = (7) .......... (6.1) RONOBEHHOCTS LF%(%) =500£ | L,= g 8;(%)3 =500/,
C 10
[ins ponuKONoAWNNHUKOB L = (7) . (5.2) Koadupen c c
YCTanocTHoit =t fh=fhs
rae L : HomunanbHas gonroseyHocTb (10° oGop.) HOMrOBEYHOCTH P P
P : Harpyska Ha NOAWNMHIUK (3KBWUBANEHTHASA
Harpyska) (H), {krc} . o ,
............ (cmoTpu cTpanmua A30) _ 106 \3 ___10s___\io
C': HoMuHanbHast rpy3onogbemHocTb (H), {krc} A S 7( 500x60n ) o :( 500x60n )
[ins paguanbHbIX NOALIUMHUKOB C Eallics i 3
0603HayaeTca Kak C, =(0.03n) =(0.03n)710
[ins ynopHbix nogwmnHnkos C
0603HayaeTcs Kak C, 1, fo-PUCYHOK 5.3. (CMoTpUTE CTPaHMLY A 26),
Mpunoxerue Tabnuua 12 (CmoTpuTe cTpaHuLy B 24)
B cnyyae, ecnn ckopocTb BpaLLEHUs MOALIMMHUKOB Ly, fv-PUCYHOK 5.4. (CMOTpWUTE CTpaHuLly A 26),
MOCTOSIHHA, YA00HO BbIP@XaTb YCTANOCTHYH A0NTOBEYHOCTb Mpunoxenue Tabnmua 13 (CMoTpuTe cTpanuuy B 25)
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BblEOP PASMEPA NMOALIWMHUKA

n ,j; n _f;
(060p/muH) (o60p/muH)
60000—f 008 60000—*8-1?5
40000—F % 40000F 012
ao000F *' 30000F-0.13
Fo1a

20000 15

15000 —§-0.16

[ 017

10000—-0.18

8000 019

[-0.20
6000

-0.25

4000
3000

2000
1500
1000

800
600

400
300

200
150

100—-0.7 100
80— 80
60— 08 60
50 50
0.9
40 40
30 10 304
1 E Al
B E S
15 13 B 5
14 [,
10 1.5 01"
LLlapukonoAwunHMKM  PONMKONOALIMNHIKIA

Pucynok 5.3. CKopocTb BpaLeHus
NOAWNNHUKA
1 Koathchuument
CKOpOCTM BpaLieHus

A 26

L, Ja
(gac)
80000 , ¢
60000

F-40
400004

F-35
30000
20000} 30
15000
1000025

8000}

6000
420

0003 1°
I8

3000—F- 17

+-16

2000—4—15

1500 4

13

1000

F-12

800

4+

600

500—— 10

100-F 095

F-0.90

3003 0.85

F-os80
200 0,75
LLlapukonoAwunHMKY  PONMKONOALINMHUKIA

PucyHok 5.4. Koathdmument
YCTanocTHoOM
[ONroBeYHOCTH
M ycTanoctHas
RONroBEYHOCTDb

Ecnm Harpyska nopwmnHmka P 1 CKopocTb
BPALUEHUS 1 U3BECTHbI, MOXXHO ONpefenuTh
K03(HMLIMEHT YCTANOCTHON AONTrOBEYHOCTU fh
COOTBETCTBYIOLLMIA NPOEKTHOI AONrOBEYHOCTH
CTaHKa 1 3aTeM MOACYUTATb rPy30M0AbEMHOCTb
C Npy NOMOLLM CNeSYHLLEro YPABHEHNS:

=R

Mocne 3Toro M3 TabnuL, NOAWWNHAKOB CneayeT
BbI6PaTh MOALWMMHWK, YAOBNETBOPSIOLWMA
nokasarento C.

5.2.4. OnpepenexHve HOMUHaNbHON
rpy30noAbLEMHOCTM B 3aBUCUMOCTMN
0T Temneparypbl

Ecnu nopWwmnHUKK 3KCNayaTUpyoTes npu
BbICOKMX TemnepaTypax, TBEPAOCTb CTanu
NOALMMHUKOB YMEHbLUAETCS. B pesynbTate
HOMWUHaNbHAs TPY30N0AbEMHOCTb, KOTOpast
3aBUCUT OT (YM3NYECKMX CBOIACTB MaTepuana,
Takke YMeHblIaeTcs. [03ToMy Ansi pacyeToB
HOMUHAIBHOIA FPY30M0AbEMHOCTH MOAWNIMHIKOB,
paGoTatolmx npyu BLICOKMX TemnepaTypax,
CnefyeT NPUMEHSITb CELYHOLLEe YPaBHEHNE:

Ci=ft C oo (5.4)

roe  Ci: HomuHanbHas rpy3onogbeMHOCTb
C Y4ETOM TEMNEepaTypHoro
thakropa (H), {krc}

ft : KoacbchuumeHT Temneparypbl
(cmoTpm Tabmmua 5.3.)

C : HomuHanbHas rpy3onoibeMHOCTb
6e3 yyeTa TemMnepaTypHoro
thakTtopa (H), {krc}

Ecnm kpynHora6apuTHble NOALIMMHUKIA NpU-
MEHSIOTCS NPU BbICOKUX TeMnepatypax, OHu
LOMKHbI ObITb NOABEPrHYTHI CMELNanbHON
CTabuNN3NpYIoLLEn TePMUYECKO 06paboTKe,
4T0ObI M36EXaTb YPE3MEPHOT0 YBENMYEHUS UX
ra6apuTHbIX pasmepoB. HomuHanbHas rpyso-
NOABLEMHOCTb MOAWMNMHUKOB, NOABEPraeMblX
CneumanbHoil TepMUYECKon 00paboTKe, MOXET
ObITb HWXE, YEM HOMMHANBHAS FPY30N0AbEM-
HOCTb, YKa3aHHas B Tabnmuax noaLWmMnHUKOB.

Ta6nuua 5.3. TemnepaTypHblii KoathduuneHT f;

Temneparypan 125 150 175 200 250
noAwmnHuKa ‘C
TemnepartypHbii
K03thepuuneHT f; 1.00 1.00 | 0.95 | 0.90 | 0.75




5.2.5. KoppeKTupoBaH1e HOMNUHaNbHOW AONTOBEYHOCTH

Kak yxe 6bin0 CKa3aHo, OCHOBHbIE YPABHEHWS PACYETHON
YCTan0CTHOM 0NITOBEYHOCTY MMEIOT CrieayHoLmin BUA;

Ly= (%?: ........ (5.5)

L= (%)T ........ (5.6)

[Insi LapuKonoaLWNNHNKOB
[Insi pONMKONOALINMHUKOB

[lonroBe4HoCTb L, ONpefensieTcs Kak HOMUHanbHas
YCTaOCTHast AOArOBEYHOCTb MPK CTATUCTUYECKON HAZEX-
HOCTW paboTbl NOALUMIHUKOB, paBHOi 90%.

B 3aBucumocTy 0T Tna 060py0BaHus, B KOTOPOM YCTa-
HOBNEHbI MOALIMMHUKN, UHOTAA TPebyeTcs HaJeXHOCTb
cBbile 90%. OgHako nocneaHue AOCTMKEHWS B 06nacTut
MOAWMWMHAKOBLIX MaTepuanoB No3BOAUAN 3HAYNTENBHO
YBENUYUTb YCTaNOCTHYIO JONTOBEYHOCTb. Kpome Toro,
pa3suTUe Ynpyro-rugpoaMHaMUYeCcKOo TEOpMM CMasKu
[l0Ka3blBaeT, YTO TOMLMHA CMA3KU MeXAy KofbLuamu
11 3IEMEHTaMI KQYeHMs OKA3bIBAET 3HAYUTENBHOE BNSHUE
Ha IONrOBEYHOCTb NMOAWMNHMKA. [ns yyeTa aTuX (hakTopoB
NnpW pacyeTe yCTaNnoCTHON LOArOBEYHOCTU UCMONL3YHIOTCS
CnesyoLime KoaULNEHTbI:

Loa=818285L10 woveeooreeeoeeeseeeeenn, 5.7)

roe Ly, : HOMHanbHas ONroBe4HOCTb C Y4ETOM
HaAEXHOCTH, YCOBEPLLIEHCTBOBAHMUS MaTepi-
anos, YCNOBWI CMa3KM, 1 T.M.

L, : HoMUHanbHas 4oNroBe4HOCTb Npu Koadu-
LMeHTe HaaexHocTu 90%

a, : KoaththuumneHT HafexXHoOCTH

a, : KoadhhmumeHT A0oNroBe4YHOCTU C Y4ETOM
CcneumanbHbIX CBONCTB NOAWMMHMKA

a5 : Koath(hmumeHT J0NroBEYHOCTHU C YHETOM
pabounx ycnouii

KoathehmumeHT JONroBEYHOCTH C YHETOM HALEXHOCTU @,
LNS KO3hchuLmMeHTa HaaexXHocTu cebile 90% npeacrasneH
B Tabnuue 5.4. KoahthnumMeHT ONroBEYHOCTY C Y4ETOM Cre-
LManbHbIX CBONCTB NOALUUMHMKA &,, O0NbLLE eAUHNLIbI Ona-
roAaps yAyyLWweHuio CBONCTB NOALIMMHUKOBOA CTaN.

B HacTosiiee Bpemst NSK npuMeHsieT nerasupoBaHHyto
BaKyyMHbIM CMIOCOOOM MOALIMMHUKOBYIO CTallb, W PE3YJib-
Tartbl TECTOB MOATBEPXAAIOT 3HAYUTENBHOE YBENNYEHNE
[0NTOBEYHOCTM NOALINMHUKOB MO CPABHEHWIO C [LONTOBEY-
HOCTbI0 MOALUMMHWKOB, CAENaHHbIX U3 paHee MCnonb30-
BaBLUMXCS MaTepuanos. HomuHanbHas rpy30nogbeMHOCTb
C, n C, yKa3aHHasi B NOALIMMHUKOBbIX Tabnuuax, Obina

Tabela 5.4 KoadhdpmumeHT HapexxHoCTM A,

Hapexuoctb

%) 90 95 96 97 98 99

a, 1.00 | 0.62 | 0.53 | 0.44 | 0.33 | 0.21

NSK

paccuuTaHa ¢ y4eToMm LOAroBEeYHOCTH, YBENNYEHHOI bna-
rofaps YCOBEPLUEHCTBOBAHMIO MAaTepUanos 1 Nponssof-
CTBEHHbIX TEXHONOTNA.

MoaTomy npu pacyeTe LOATOBEYHOCTU MPKU MOMOLLY
ypaBHeHus (5.7.) cnepyeT NpuHATb 8, = 1.

KoathhnumeHT HaieXKHOCTM C y4eTOM Paboynx yCnoBmi
a; Ucnonb3yeTcs A5 yyeTa pasHbiX (hakTopoB, 0COGEHHO
cMasku. Ecnu mexay BHYTPEHHUM W HApYXXHbIM KOMbLOM
HET HECOOCHOCTW, M CMa3Kka B 0011acTy KOHTaKTa NOALLNMHMKA
MMEET J0CTaTO4HYI0 TOMLLMHY, TO 85 MOXET ObITb BonbLUE
efnHnLbl. 04HaKo a; MeHbLUe eAUHWLbI B CReaytoLwmx
chyyasx:

+ TMpu HI3KOI BA3KOCTY CMA3KV MEXAY A0POXKaMM
KaueHns 1 Tenamm KayeHus

* Tpy HM3KOI CKOPOCTM BPALLIGHUS TEN KayeHns
* Mpu BbICOKOI TEMNepaType NOALIMNHIKA

* Mpy nonagaqum B CMasky Bofbl UM MHOPOAHbIX
BELLECTB

+ Mpu 3HAYUTENBHON HECOOCHOCTY BHYTPEHHENO
11 HapYXKHOrO KoneL,

TpyaHO onpefennTb COOTBETCTBYIOLIYIO BENNYMHY a5
NS cneumuyecknx paboynx ycnoBuii, U3-3a 60MbLIOTO
KONMYecTBa HEHOPMMPYEMbIX NapameTpoB. MOCKOAbKY
KO3(hhULMEHT [ONrOBEYHOCTY, YYUTBIBAIOLLMA CneLpuanb-
Hble CBOWCTBA MOAWMMHMKA 8,, TAKXe 3aBUCUT OT pabo-
4MX YCNOBUIA, MOXHO 00bEANHNTL KO3(MULMUEHTbI 8,
1 @; B OOMH (3,XA3) U HE paccMaTpuBaTth WX OTAENbHO.
B aT0 ™ cnyyae, npu HOPManbHbIX YCAOBUSAX CMA3KK
1 HOpManbHoi paboTe, KOMOMHALNA KO3 MHULMEHTOB
(@,%xa;) foMmKHA NPUHAMATL 3HAYEHWE PABHOE eavHULE.
0fHaKo, ecny CMaska UMEET CINLLKOM HU3KYH BS3KOCTb,
TO 3T0 3HaueHue nagaet Ao 0,2. Mpwu OTCYTCTBUAN HECOO-
CHOCTM 1 BOMbLUION BSI3KOCTM CMaskm, 006ecneynBaroLLei
[I0CTATO4HYI0 TONLLUMHY CMa3blBAOLLETO COsl, KOMOMHALMS
rnokasareneil (a,xas;) MOXeT COCTaBMSTb OKONO 2.

Moabupast NOAWMNMHUK N0 HOMUHANBHON rPY30M0AbEM-
HOCTM, Nyullie BCEro BbiOpaTb KOIWMULMEHT HAEIKHOCTM
a; COOTBETCTBYIOLWA NpeAnonaraemoii 06nactu npume-
HEHWS 1 OnpeaeneHHoe ONbITHbIM NyTeM 3HayeHne C/P
W _f; NONYYEHHOE NPK ONPELENEHHbIX YCNOBUSX CMa3KM,
TeMnepaTtypbl, MOHTaXA U T.N. ANs aHANOTNYHbIX CTAHKOB.

YpaBHEHUS! HOMUHANBHON YCTANOCTHON LONrOBEYHOCTN
(5.1.), (5.2.), (5.5) u (5.6) mawT yAOBNETBOPUTENbHbIE
pesynbTaTbl AN WWPOKOro Auana3oHa Harpy3oK nogLwumn-
HUKa. 04HAKo, CNNLWIKOM BbICOKME HArpysku moryT
BbI3BATb HEXenaTenbHble NnactTuyeckue gedopmavum
B TOYKAX KOHTAKTA LLIAPNKa U JOPOXKKM KAYEHUS.

Ecnu P, npesblwaet C,, (HOMUHANbHAs cTaTuyeckas
rpysonogbemHocTb) unm 0.5 C,, He BaXKHO, Kakon u3
nokasarefen MeHblUe, ANs pagnanbHbIX MOALUMMHUKOB,
nnu P, npesbiwaet 0.5 C, Ans ynopHbIX NOALWMWMIHUKOB, TO
npocum Bac obpatutbcs B komnanmio NSK, ytobbl onpe-
[enuTb NPUMEHUMOCTb YPaBHEHUIA HOMUHANBHOW yCTa-
NOCTHOW ONrOBEYHOCTN.
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Bbl6OP PASMEPA NOALIUNHWUKA

5.3. PacyeT Harpy3oK Ha NOALMMHUK

Harpysku, aeicTByoLLmMe Ha NOALIMMHUKK, 0BbINHO BKITHO-
yaoT B cebs BeC AeTanu, NOLAEPXMBAEMON NOALINUMHN-
KOM, BEC TeN KayeHusi, MOLLHOCTb 3y04YaTon U peMeHHOI
nepefaum, Harpysky, o6pasytoLyiocs npu paboTe CTaHKa,
B KOTOPOM CTOWT MOALLUMMHMK, W T.[O. 3T Harpy3kn MOXHO
MOZCYMTaTb TEOPETUYECKM, HO HEKOTOPbIE M3 HUX C TPYAOM
noAaaloTcs OUeHKe. 3TO Bbi3biBAET HEOOXOAMMOCTb KOp-
PEKTMPOBKY C UCMOb30BAHNEM 3MMUPUYECKUX [AHHBIX.

5.3.1. KoathcpuumeHT Harpy3ku

[lencTayiowme Ha NOAWKNHUK paguabHble U 0CeBble
Harpy3Ku, paccyuTaHHble MaTeMaTu4ecknm nyTem, 06bINHO
MeHblUe (haKTUYEeCKMX U3-32 BO3HUKAIOLWLMX B npouecce
paboTbl CTaHKa BUOpauWM U yAAPHbIX HArpy3ok.
(daxTnyeckas Harpy3ka MOXeET ObiTb MOACYMTAHA C MOMO-
LLbH CNEAYIOLLEro YpaBHEHNS:

Fr :.fw . Frc

Fa =.ﬂ’v : Fac
roe  F, F, : Harpy3ku Ha noawmnuuk (H), {xrc}

F, Fac : TEOPETUYECKU paccyMTaHHas Harpyska
(H), {xrc}

J : KoaththuumeHT Harpy3ku

3HayeHus1, npuBeaeHHbIe B Tabnuue 5.5, 00bI4HO Npu-
MEHSIHOTCS ANsi KOA(ULIMEHTA HArpy3KN fi,.

Ta6nuua 5.5. 3HaueHns KoathnumMeHTa Harpy3km fi

5.3.2. Harpy3ku Ha NOAWKUNHUKK, NPUMEHAEeMble
B PEeMEHHbIX U LieMHbIX nepefayax

Cwvna, BO3AEMCTBYIOLIASA HA LUKMB UM LIENHOE KONeco
PEMEHHOI UAN LieNHOM TPAHCMUCCUM, PacCYNTLIBAETCA
MY NOMOLLY CReayLLMX YPaBHEHWIA:

M =9 550000 /7 ....(H - mm) } ................ (5.9)
= 974 000H / n .... {krc - Mmm}
Pum M1 F oo (5.10)

rne M : MoMeHT BpaLleHus, JEeiCTBYIOLLMIA Ha LIKWB
unu LenHoe koneco (H- mm), {krc- mm}

P, : IdexTnBHAA cuna, nepesaBaemasi pEMHEM
unu uenbto (H), {krc}

H : Nepenasaemas MOLHOCTb (kBT)
n : CkopoCTb BpaLLeHus (06op/MuH)

: NonesHbIi pagnyc WKWBA AN LIEMHOM0
Koneca (mm)

Mpn pacyete Harpyskn Ha LWKMB Bana JO/MKHO TaKXKe
YUMTBIBATLCS HATSKEHUE PeMHS. Takum 006pas3om, pac-
CYuTHIBas (PAKTUYECKYI0 Harpysky K, A4S peMeHHom
nepefayu, Cnegyet YMHOXUTb 3MEKTUBHYIO TPaHCMUC-
CUOHHYIO MOLLHOCTb Ha KO3(MULMEHT PEMHS fy, KOTOPbIN
npefcTaBnseT coboii HaTsHKEHNE PeMHsI. 3HaYeHns Ko3dh-
(hMUMEHTA PEMHS f, [NIS pasHbIX TUMOB PEMHel npe-
CTaBneHbl B Tabnuue 5.6.

) R 5.11)

[lns uenHoi nepenayn 3Ha4yeHns, COOTBETCTBYIOLME
f BOMKHBI HAXOANTLCS B Npefienax ot 1.25 fo 1.5.

Ta6nuua 5.6. KoadpchmumenT pemus fy

TunuyHble f
w

Pa6oume ycnosus BIbI NPUMEHEHNS

PaBHOMEpHbIN peXxumM | ANeKTpogBMUraTent,
paboTbl 0€3 yAapHbIX | CTAHKM, KOHAULIMOHEPbI
Harpysok

1 00 1.2

Hopmanbhast pexuM | BEHTUIATOPb, KOMAPECCOpbl, 1.2 10 1.5

paboTbl NOAbEMHbIE KPaHbl,
6aLLeHHble KpaHbl,
GymarogenaresibHble
MaLLmHb!
Pa6ounit pexxum, CTpoutenbHoe 1.5 10 3
CONpOBOXJAMLLMIACS | 060pyLOBaHIE, APOGUIKY,
yAapHbIMM BubpaumoHHoe cuto
Harpyskamn NPOKATHbIE CTaHbI

1 Bubpaumen
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Tun pemns Sfo
3y6uatble pemMHu 1.3 002
V-06pasHble pemMHu 2 1025
TnocKune pemMHm C HaTSKHbIMK 25003
LUKVBaMu
Tnockve pemHu 4 J05




5.3.3. Harpy3ku Ha NoALWMNHNKKY, NPUMEHSIEMbIEe
B 3y0u4aTbix nepegavax

Harpyskw, fieficTBytoLMe Ha 3yGuaTble Koneca B 3y64arbix
nepefayax, OTANYAKOTCS B 3aBUCMMOCTM OT TWNA LUecTep-
HW. [Ins NpocTenLLeit LMnMHAPUYEcKon 3y64aTon nepeaaym
Harpy3ka paccuuTbIBAETCS CheaytoLLmm 06pasom:

M =9550000H/n...(H mm) }

= 974 000H / n ...{xrc - MM}

P=M/r ..

Sy=P.tan6 ..

K. =NPC+ 88 = P SEC 0 oo (5.15)

: MoMeHT BpaLLeHns, NpUMeHsIEMbIIA
B 3y6uyatom Konece (H - mm), {krc - mm}

P, : TaHreHumanoHas cuna (H), {rc}
S, : PagvanbHas cuna (H), {krc}

K, : PasHopencTsytowas cuna (H), {xrc}
H : TNepegaBaemas MOLLHOCTb (kBT)

n : CkopocTb BpaLLeHus (06op/mMuH)

r

. Papuyc penvTenbHol OKpYXXHOCTU Koneca
NPUBOAHOMO MeXaHU3Ma (vm)

0 : Yron 3auenneHus B 3y6yatoi nepegavye

Kpome paccumMTaHHOI Bbile TEOPETUYECKON HArpy3Ku,
JO/KHbI ObITb YYTEHbl BUOpaLWN 1 yaapHbIE Harpyskn
(koTOpbIE 3aBUCAT OT TOYHOCTU 00PABOTKU LLECTEPHW)
NyTeM YMHOXEHWS TEOPETUYECKM PACCUNTAHHON HArpy3Km
Ha K03(hULIMEHT 3yByaToi nepeaaym fo.

3HaueHus f, B LeNOM JOMKHbI HAaXOANTLCS B Avanaso-
He, yKa3aHHOM B Tabnuue 5.7. Mpu BAMSHAN BUOpaLmMmM 13
LPYruxX WCTOYHMKOB Ha paboTy 3y6yatoin nepefaum ak-
TUYecKas Harpy3ka PaccyuTbiBAeTCs NMyTeEM YMHOXEHMS
KO3hhnLmeHTa Harpy3Kin Ha KO3huLmMeHT nepetayn.

Tabnuua 5.7. 3HaueHus Ko3thduumenta
3yGuaroil nepegaum f,

TouHOCTb 06paboTKn

LIECTEPHN e
LecTepHs, npowepawas 1 11
TOYHYH0 06paboTKy ’
LLlecTepHs, npolueawas 11~13

00bI4HYt0 06pabOTKY

NSK

5.3.4. PacnpeaeneHue Harpy30K Ha NOAWMNNHUKA

[ins NpoCTbIX NPUMEPOB, NPEACTABNEHHbIX HA PUCYHKAX
5.5. n 5.6, pagnanbHble Harpy3ku Ha nogwmnHuky | u 1l
MOXXHO PaccyuTaTh Npyu NOMOLLM CReaytoLLX YPaBHEHWIA:

b
Fa = g K oo (5.16)
Fe = %K ............................................................... (5.17)
rae FC[ . Pa,qmaanaﬂ Harpyska Ha noAwnnHnkK I
(H), {xrc}
Fe,: PagnanbHas Harpyska Ha NoAWmMnHuUK 11
(H), {xrc}

K : Harpyska Ha Ban (H), {krc}

Ecnn 31 Harpysku LeACTBYIOT OAHOBPEMEHHO, CHaYana
CNeJyeT paccymuTaTb pamanbHyl0 Harpy3ky Ha Kaxmbli
NOALLWUMHYK, MOCNE 3TOT0 B COOTBETCTBUW C HanpasneHn-
€M Harpysku MOXHO paccyuTaTb CyMMy BEKTOPOB.

_ ¢ a
- a—b- c b
[ Fa |
FCI RJII
K
K Fen
MoawmnHuk I Mopwwmnivk 1T NogwmnHmk I Mogwwnhuk 11

PucyHok 5.5. Pacnpepeneine  PucyHok 5.6. Pacnpepenexue
paavanbHoii Harpy3ku (1) paavanbHoii Harpy3km (2)

5.3.5. CpeaHee 3HayeHMe nepeMeHHON Harpy3ku

Ecnv Ha noAwmMnHNK AeRCTBYET NepemMeHHas Harpyska,
HEeobX0AMMO BbIMUCAITL CPEOHIOK Harpysky, obecneynBaro-
LLYI0 TaKyH XXe LONroBe4YHOCTb MOAWMNMHUKE, YTO U Nepe-
MEHHas Harpyska.

(1) Ecnu COOTHOLLEHME MEXAY Harpy3Kom M CKOPOCTbHO
BPALLEHUS AENUTCS Ha CNeaytoLLme aTanbl (PUCYHOK 5.7.)

Harpyska F, : CKOPOCTb BpalLigH!s: 72, ; BpeMs paboTbl 7,
Harpyska F, : CKOPOCTb BpaLLEHUS 71, ; BDeMs paboTbl £,
Harpyaka F, : CKOPOCTb BPALLEHUSA 71, ; BDEMS PaGOTbI £,

CpenHas Harpyska F,, MOXeT ObiTb paccyuTaHa npw
NOMOLLY CNEeAYHOLLEro YPaBHEHMS:

F _"\/ Fermb+F mt, +....+ FPn,t,
m =
ntitnt, +..... +n,t,

roe  F, : Cpennss nepemenHas Harpyska (H), {krc}
p 3 AN LWapuKonoALLMIHUKOB
p 10/3 Ans ponnKoONoALLMMHNKOB
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Bbl6OP PASMEPA NOALIUNHWUKA

CpeaHsisl CKOPOCTb BPALLEHUS 71m MOXET ObITb paccum-
TaHa cnegyrowmm o6pasom:

o = mttntt .t (5.19)

ittt

(2) Ecnu Harpy3ka M3MEHSIETCS MOYTU NINHEAHO (PUCYHOK

5.8.), cpefHAs Harpyska MOXeT ObiTb paccyMTaHa
creaytoLLm 06pasom:

F, — % (2N, N WO (5.20)

roe F e - MUHMManNbHOE 3HAYEHNe nepemMeHHoN
Harpy3ku (H), {krc}

Fyaxe - MakcumanbHoe 3HaueHne nepeMeHHoi
Harpy3ku (H), {krc}

(3) Ecnu nepemeHHas Harpyska M3MEHSIETCS CHYCOMAANb-
HO (pUCYHOK 5.9), NpnbnmKeHHoe 3Ha4YeHne cpeaHen
Harpy3kn £, MOXeT OblTb PaccyuTaHo npy NOMOLL
CNELYIOLLEro ypaBHeHNs:

CM. pucyHok 5.9 (a)

Fpy=0.85 Fygcoovoviiirssssssssseenensessssssssssssssssssssssssssnsnns (5.21)
Cm. pucyHok 5.9 (6)
Fy 2 0.75 F e covseseesesesoesssssssessssesseses (5.22)

=

Ecnu peiicTBytoT 06e Harpy3ku, BpaLLAIoOLLAsCs U MOCTo-
SHHas (pUCYHOK 5.10)

Fy : Bpawaiowas Harpy3ka (H), {krc}
F : TlocTosiHHas Harpy3ka (H), {krc}
MpnbnuanTenbHoe 3HaYeHne CpeaHen Harpyskn F,,
MOXET ObITb BbIMKCIIEHO CNEAYHOLLMM CNIOCOOOM:

a) Tne Fr=Fs

2
F, = Fy + 0.3Fs + 0.2% ................................ (5.23)
b) Tne Fr < Fs :
2
Fo=Fs+03F + 0.2’;—R ................................ (5.24)
S

5.4. IKBMBANIEHTHAA Harpy3Ka

B HeKoTOpbIX CAlyyasix HarpysKi, AefCTBYIOLME HA NOALLNN-
HUK, SIBSIKOTCS YMCTO PaaMIbHbIMI UK 0CeBbIMU. OfHAKO
B GOMbLUMHCTBE CITy4aeB Harpy3Ki Ha NOALMMHIK NPeLCTaB-
NS0T 060 KOMOUHALWIO PaAMANbHBIX 11 OCEBbIX HArPY30K.

Kpome Toro, aTu Harpysku 00bI4HO MMEKT NEPEMEHHYI0
BEJNYUHY M HanpasneHue. MoaTomy (akTYeckne Harpysku
Ha NOALNMHMK HE MOryT ObiTb UCMONB30BAHbI 1S pacyeTa
[JONrOBEYHOCTM MOALIMMHMKA. B CBA3M ¢ 3TUM Heobxoam-
MO ONpejenuTb rMNoTETUYECKYI0 HArpy3Ky, MMetLLyo
MOCTOSIHHYK0 BESIMYMHY, NPOXOASALLYI0 Yepe3 LEHTP MoALmmn-
HWKa 1 06ECNeYMBAIOLLYIO TaKyI0 [ONMOBEYHOCTb, KOTOpas
XapakTepHa Ans MOAWMIHUKA NPy (hakTUYECKUX Harpyskax
11 BpalieHnn. 3Ta rmnoTeTUyeckas Harpyska HasblBaeTcs
9KBUBAEHTHOI HArpy3Kon.

Fmax
Fn
F
0
X niti
(@)
Fmax
Fn
F
g > %gl‘l'
®
PucyHok 5.9. CuHycompanbHoe
M3MEHEeHMe Harpy3ku

Fs

O‘nll‘l‘nzl‘z‘ Nnbn ‘ 0‘
I T 1 F

PucyHok 5.7. U3ameHeHune Harpysku
C BO3pacTaHuem
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PucyHok 5.8. lIpocToe nameHesune
Harpysku

o~

PucyHok 5.10. Bpaluatowuas Harpy3ska
1 NOCTOSIHHAs Harpy3Ka



5.4.1. PacyeT 3KBUBaNEHTHON Harpy3Ku

IKBUBANEHTHAS HArpy3Ka Ha pagnanbHble MOAWNMHUKM
MOXeT ObITb paccynMTaHa npu MOMOLLM CleAyioLero
YPaBHEHNS:

P=XF, + YF, ...
. 9KBMBaneHTHas Harpyska (H), {krc}
: PagmanbHas Harpyska (H), {xrc}

: Ocesas Harpy3ka (H), {xrc}

: KoathchuumeHT pagnanbHoi Harpysku
: KoahdhuumeHT oceBoil Harpysku

roe

~ Mmoo

3HayeHus X 1 Y yKasaHbl B TabauLax.
JKBMBANEHTHAs pafuanbHas Harpyska Ha paguasbHble
PONMKONOALMMHUKN Npu o = 0° ABNsETCS:

P=F,

B LeNoM, YNopHbie LIapUKONOAWNMHUKIA He MOrYT BOC-
NPUHUMATbL pajuanbHble Harpyski, B OTAMYME OT Cthepu-
YECKMX YMOPHBIX PONMKOMOALLMMHUKOB, KOTOPbIE CMIOCOGHbI
BOCMPUHMMATb pafuanbHylo Harpysky. B atom cnyyae
3KBMBAJIEHTHAS Harpy3ka MOXET GbITb paccyMTaHa ¢ nomo-
LL{bHO CEYIOLLETO YPABHEHUSI:

P=Fyt 1.2Fs oo (5.26)

Fi
roe —=0.55
il F,
5.4.2. CocTaBnsiowme 0CEBOM Harpy3Kku
B PaiuanbHO-yNopHbIX LWAPUKONOAWMNHNKAX
M KOHMYECKMX PONIMKONOALWMNHUKAX

IhheKTUBHBIN LIEHTP HArpy3KKM Kak paauanbHO-yMnopHbIX
LLIAPUKONOALLMMHWKOB, TaK N KOHUYECKUX PONMKONOALLIMM-
HWKOB, HAXOLWTCS B TOYKE NEPECEYEHMS LIEHTPabHOI 0CK
Bana W HanpaesneHWs Harpysku, AEencTBYIOLEN Ha Teno
KaueHus B pesynbTate LABNEHWUS HAPYXHOMO KoMbLa Kak
N0Ka3aHo Ha pucyHke 5.11. 3TOT UeHTP 3aPPeKTUBHOMN
Harpy3Kku Ans KaxAoro NoALWMNHUKA yKasaH B Tabnuuax.

T G o

NSK

Ecnn Ha 3TOT TWN NOALUMMHWKOB LENCTBYET pafuanbHas
Harpyska, ofjHa U3 ee COCTaBNSAIOLMX JENCTBYET B 0CEBOM
HanpasneHun. Ytobbl KOMNEHCUPOBATb 3Ty COCTABNSAI-
LUy, NOALUMIHUKW 3TOT0 TMNA YCTAHABNMBAKOTCSA Napamm
no cucteme «0» mam «X». 3T 0CeBble Harpy3kn MoryT
ObITb PaCcCUYUTaHbI C NOMOLLBIO CNEAYIOLLEro YpaBHEHNS:

rie  F,; : CoCTaBnsioL|as Harpysku1 B 0CEBOM

Hanpasnexum (H), {krc}
F, : PagnanbHas Harpyska (H), {krc}
Y : KoaththuumeHT 0CeBOi Harpy3Kku

[lonycTum, 4TO paguanbHble HAarpysku Fy; u F,; dei-
CTBYIOT COOTBETCTBEHHO HA NoAWMnHuKY 1 u 1T (pUCyHOK
5.12), a BHeLHss 0ceBast Harpy3ka F,., NPUIOXEHA Tak,
KaK MOKasaHo Ha PUCYHKE.

Ecnu KoathchmumeHTbl 0CEBON Harpyski 0603HaYMTb ¥,
¥, @ KoapthuumeHT paguanbHoi Harpysku X, TO 9KBMBA-
JIEHTHbIE Harpy3Kkn B N P, MOXHO paccuuTaTb CneaytoLmm
0bpasom:

e Fuot GO Fuz 00 F,

R=XFy + X (Foc+ 02 Fyy) ]
1
Py=Fiy

0.6 0.6
roe Fac+ YII FrII< YI FrI

R=Fq }
EI=XFrII+KI(Oj/6 FrI_Fae)

1

MopwmnHuk 1T

MoawmnHuk I MoawnnHuk 11

PucyHok 5.11. LieHTpbl adiheKTMBHOI
Harpysku

1 ‘ / \
Fu —l;l : [ Foy

Fo
©)

PucyHok 5.12. Harpy3ku Ha noAWMNHNKW, YCTaHOBNEHHbIE Napoi

HanpoTMB ApYr Apyra
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5.5. HomuHanbHag cTaTyeckas rpy3onogbLemMHOCTb
WU CTaTU4eCKue IKBUBAJIEHTHbIE Harpy3ku

5.5.1. HomnHanbHasa ctaTMyeckas rpy3onoAbLEMHOCTb

Mpn BO3AEACTBUM YPE3MEPHON Harpy3ku unu npu 3Ha-
YNTENbHON YIAPHON HArpy3Ke Tena KaueHns u NoBEePXHOCTM
DNOPOXKEK KayeHusi MOALUMMHUKOB MOrYT NOABEpraTbecs
MOCTOSIHHOI Aedopmalyn, ecnv NpeBbilleH Npeaen ynpy-
rocTu. Mnowagab 1 rnyéuHa Heynpyrux Aechopmaumii pacTyt
M0 Mepe YBENWYEHMs Harpy3Kin, U KOra Harpy3ka npesbl-
WaeT onpeaeneHHblii Npeaen, paBHOMEPHOCTb paboTbl
MOALUMMHMKA HapyLlaeTes. HomuHanbHas ctatuyeckas rpy-
30M0LbEMHOCTb ONPEAENseTCs Kak cTaTnyeckas Harpyska,
KOTOpast Bbi3bIBAET CefyioLlee pacCuMTaHHOe Hanpshke-
HWe B LIEHTPE MOBEPXHOCTU KOHTaKTa MeXAy MofBepraio-
LLMMCS MAKCUMaNbHOMY HanpsPKEHMIO 3NIEMEHTOM KayeHust
11 NOBEPXHOCTBIO AOPOXKM KaYeHMSI.

[insi camoyCTaHaBNMBAIOLLMXCS LLIAPMKONOALINMHUKOB
4 600 MIla
{469 xrc/Mmm?}

4200 MIla
{428 xrc/mm?}

4 000 MIla
{408 krc/mm2}

B 3T0it 06nacTh HanboNbLIEro HANPSHKEHNS CyMMa MoCTo-
SHHBIX AethopMaunii Tena KayeHus U JOPOXKN KayeHus
cocTasnset noyt 0,0001 auameTpa Tena kayerus. B Tabnu-
Liax MoALLMMHUKOB CTaTMYeCKas rpy3onofgbemMHocTb C, 060-
3Hayaetcs Kak C,. ANs paavabHbIX MOAWMIHUKOB U Cy,
[ns YNOpHbIX MOALIMNHUKOB. Kpome Toro, B COOTBETCTBUM
€ MoAMIMKALMEN KpUTEPNS HOMUHANBHOI CTaTUYECKOM Mpy-
30nofbemMHocTH no ISO, HoBble 3Ha4YeHUs C, ANns LLAPUKO-
noawwnHnkoB NSK BbilLe npexHux nokasareneii B 0,8 - 1,3
pasa, a Ans PoNMKONOALLMIHKKOB B 1,5 - 1,9 pasa. Mpu aTom
o6paTtuTe BHUMAHWE, YTO 3HAYEHUs KO3(ULMeHTa aony-
CTVIMOI CTATUYECKOI HArpy3KU /5 TAKXKE U3MEHINCD.

[Lnsi ApyruX WapuKonoaLWLMiHNKOB

JInst PONMKONOAWIMNHUKOB

5.5.2. CTaTyeckue IKBUBaNEHTHbIE HAarpy3kn

CTaTiyeckas SKBUBANIEHTHAs HArpyska 310 runoTeThye-
CKas Harpyska, 00pasylolLas KOHTAKTHOE HanpshkeHue, paB-
HOE BbILLIEYKA3AHHOMY MAKCMMAIbHOMY HAMPSDKEHWIO NP
(haKTU4EeCKIX YCNIOBUSX PaBoTbl, B 06NaCT KOHTAKTa MeXay
MO/BEPraIOLLNMCS HAMGONbLIEMY HAMPSXKEHNIO ANEMEHTOM
KaueHsi 1 MOBEPXHOCTbIO JI0POXKKIA KaYeHMs!, B TO BPEMS Kak
cam MOAWMIHUK 0CTAETCS HENoABUKHBIM (YUUTbIBAsH 04EHb
ME[UIEHHOE BpaLLIeHe n Konebanme). Cratndeckasl pagu-
anbHasi Harpy3ka, NPOXOAALLAs YePes LIEHTP MOALUMIHMKA,
PaCcCMaTPMBAETCA KaK CTATUYECKAs IKBUBANEHTHAsA HArpy3-
Ka sl paamasibHbIX NOALMMHUKOB, B TO BPEMS Kak CTaThye-
cKasi 0ceBast Harpyska, [eiiCTBYIOLLAA B HAMpaBNeHnA ocu
MOAWLMMHIAKA, PACCMATPUBAETCSA KaK CTATUYECKask IKBUBA-
NeEHTHast Harpy3Ka 1St YopHbIX MOAWNMHUKOB.

(a) CTaTyeckasl 3KBUBANIEHTHAA HArpy3Ka B paauasbHbIX
NOALIMNHUKAX.

HanGonbluee n3 fByX 3HAYEHWiA, PACCYUTaHHbBIX C NOMO-
LWbl0 CNeAyoLWMX ypaBHEHNI, NPUHUMAETCS B KayecTse
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CTATMYECKON 3KBUBANEHTHOI Harpy3ku Ans paauanbHbIX
NOALLMMHNKOB.

roe P, : Cratnyeckasi akBuBaIeHTHas Harpyska (H), {krc}
F, : PagnanbHas Harpy3ka (H), {xrc}
F, : Ocesas Harpyska (H), {rc}
X, : KoaththnumeHT CTaTuyeckon paguansHoil
Harpysku
Y, : Koah(hmumeHT CTaTYeCKOi 0CEBOI HArpy3Ku

(6) CTaTiyeckas 3KBMBANEHTHAs Harpy3ka Ans ynopHbIX
MOALLMIHNKOB.

Po=XFi+F, a#90° s (5.32)
roe P, : Cratmyeckas akBuBaneHTHas Harpyska (H), {krc}
o 1 Yron KoHTakta

Korpa F, < X, F, 3T0 ypaBHEHNE CTAHOBMTCSH MEHEE TOY-
HbIM. 3HaueHust X, 1 Y, ons ypasHenun (5.30) un (5.32) yka-
3aHbl B Tab/nLIax NOALMMHUKOB. CTaT4YecKas 3KBUBAJIEHT-
Hasl Harpy3ka st yNopHbIX POIMKOMOALIMMHUKOB MpK

o.=90° coctaBnser P,=F,

5.5.3. KoachchmumeHT AONYCTUMOIA CTaTUYECKON Harpy3ku

[JlonycTumas cTaTuyeckasi SKBUBANEHTHAR Harpyska Ha
MOALMIMHUKIA BapPbUPYETCS B 3aBUCUMOCTM OT HOMUHAMBHOM
CTAaTUYeCKO rpy30NoAbEMHOCTH, @ TaKKe 0T 0bracTu npu-
MEHEHNS MOALLIMMHUKOB 1 paboumx ycnosuii. KoadhduumeHt
JOMYCTMOIA CTATUYECKON Harpy3k f; NPeACTaBNseT coboil
KO3huumeHT 3anaca, MCnoNb3yeMblil Ans HOMUHABHOM
CTaTMYECKOM rPy30M0AbEMHOCTI 1 ONPeaensiemblin ¢ Momo-
Lbto ypaBHeHus (5.33). PexoMeHyeMble 3HauYeHNs f; ykasa-
Hbl B Tabnuue 5.8. CornacHo moautmkauuu CTaTuyeckoin
rPY30M0AbEMHOCTH, Bbl M3MEHEHDbI 3HAYEHUS fs 0COBEHHO
3T0 KacaeTcs NOALIMIHNKOB, ANs KOTOpbIX 3HaueHus C,
Oblnn yBeNnyeHbl. Mpocum npy Noadope NOALWNMHIKOB 06pa-
TUTb Ha 3T0 0CO00E BHUMAHE.

rae C,: HoMMHanbHas cratuyeckas rpy3onogbeMHOCTb
(H), {xrc}

P, : Ctatnyeckas aKBuBaneHTHas Harpyska (H), {krc}

JInst chepuyeckix YNOpHbIX PONMKOMOALIMAHMKOB 3HAYe-
HUE f5 BOMKHO ObITb BonbLue 4.

Tabnuua 5.8. 3Ha4yeHns koathtuumeHTa fonycTMMOoi
CTAaTUYECKON Harpy3ku f

HwxHuil npegen fs

Pa6ouue ycnosus Wapwko- B
MOAWNANHUKI  MOAWMMHAKA
Pexum paboTbi C HUKVM YPOBHEM LuyMa 2 3
MNopwwnnHukm, nopsepraembie 15 2
BUOPaLWK 1 YAAPHBIM Harpy3kam :
CraHgapTHble paboune ycnosus 1 1.5




5.6. MakcumansHas gonycTumas ocesasl Harpyska
ANS WMNMHAPUYECKUX POSIMKONOALLIMMHNKOB

LMnuHEpuyecKine ponMKONOALIMIHUKIA, UMetoLme GopTa
Ha BHYTPEHHUX M HAPYXKHbIX KOMblLiaX, cBOBOAHbIE GopTa
UNW 3aKPENnuUTeNbHble BTYNKW, CNOCOOHbI OHOBPEMEHHO
BbIEPXUBATL PafuanbHble U OrpaHNYEeHHble 0CEBble
Harpysku. MakcumanbHas JonycTumasl oceasi Harpyska
OrpaHNYMBAETCS KPUTUYHBIM MOBLILLEHMEM TEMMEPATYPbI N
TPEHNEM CKONbXEHUS MEXY TOPLLAMM POIMKOB 1 NOBEPX-
HOCTbI0 BopTa.

Ha pucyHke 5.13 nokasaHa makcumanbHas gonyctumas
oceBasl Harpy3ka Ha MOALIMMHNKKA JMameTpa cepun 3,
paboTaioLme nof, HenpepbIBHOI Harpy3kon U cMasblBae-
Mble MAACTUYHON CMa3KOM unu macnom. CmasbiBaHue
NNACTUYHON CMA3KOMN (IMMNUPUYECKOE YpaBHEHME)

¢ =987 {0ED_ 0093 ¢ fraps..(h)

....... (5.34)
= {0l 0023 x (k.. frc)
MacnsHas cmaska (3Mnupu4eckoe ypaBHeHue)
_ 490 (kd) s
€= 98/ {- =t~ 0.000135 X (kP .(H) 635
=[O 0000135 x (k}...fereh

roe  C,:Jlonyctumas oceas Harpy3ka (H), {krc}
d : BHYTPEHHWIN anameTp NOAWNMHUKA (MM)
n : CKopocTb BpalleHus (o6op/muH)

Ca [ 6,000k \\

600 : H

500 |- 5,000 — =0 A\
400 + 4,000 \\

KIC H
5,000 - 50,000 ‘ ‘ ‘
4,000 - 40,000 Z ]
~s75
3,000 30,000 0
L F \7\0N
2,000 20,000 \80 \
1,000 — 10,000\ ~ \\
800 [ 8,000f @1\ N\
Cx goo [ 6,000 ST \
500 5,000 B N
400 + 4,000 N
300 3,000 \\\&
200 + 2,000 W\m
100 — 1,000 H
80 8007 H R
0L %% N\

MnacTuynas cmaska

OO L L L
200 300400 600 1,000 2,000 4,000 6,000 10,000
n  obop/mMun

NSK

'+ KoaththmumeHT Harpy3sku k : KoathdhmumenT pasmepa

3Havenve 3Hayetue
Bua Harpysku f Cepuun anameTpos k
HenpepbIBHas/NOCTOsHHast 1 2 0.75
MpepbiBHas/HeperynapHas 2 3 1
KpaTkoBpemeHHast 3 4 1.2

Kpome TOro, Ans Toro, YTo0bl UMAMHAPUYECKME PONM-
KOMOALUNMHMKN 06Nnafani NoCTOSAHHOW 0CEBO rpy3o-
NOAbEMHOCTBIO, AN 3TUX MOALMMHUKOB W UX OKPYXKEHMs
Heo6x0aMMo COONIOAEHNE CNEeayIOLMX YCIOBMI:

« My HaMM4MK OCEBOI Harpy3KK [I0MKHA TAKXKe MPUCYT-
CTBOBATb U PajivianbHas Harpyska.

« Mexay Topuami poinkoB U GOPTOM [OMKHO Haxo-
ZUTbCS I0CTATOYHOE KONMYECTBO CMa3KH.

« Heo6x0aMMo MCnonb30BaHNe aHTU3aAUPHON CMa3Km
C YNyYLIEHHbIMIA CBOVNCTBAMM

 Heobxoaumo npoBefieHe JOCTATOYHONA NPUPaboTKN.
 HeobGxopmmo CobMtofieHNe BbICOKOI TOYHOCTM MOHTaXXa.

« PaguanbHbiii 3a30p He JOMKEH NpeBbilLaTh TpeGyemoro
3HaueHus.

B cnyuae, ecnu CKOpOCTb BpaLLEeHWs! MOALMITHUKA 0YEHb
HWU3Ka, UK CKOPOCTb BPALLEHUS NPEBLILIAET NPELENbHYI0
cKopocTb Gonee, yem Ha 50%, unn ecnn AuameTp OTBEpCTUs
npesbiwaet 200 MM, He0O6X0AUM TLIATENbHbIA aHanu3
CMasKku, oxnaxaeHus, u T.4. B atom cnyyae npocum Bac
06patuTbest B komnanmio NSK ansi KoHcynbTauum.

KIC H
5,000 - 50,000
4,000 - 40,000

<475
3,000 - 30,000 =

\

75!

0
TR
2,000 - 20,000 Tg\oy\
.5

1,000 + 10,000 T
800 - 8000 50

/‘
/ /

S

300 3,000 \
200 + 2,000 \\

100 — 1,000 \ k\\\*\
80 8007 \ \
oL 2% ‘ A \T

Il
2,000 4,000 6,000 10,000
n  obop/mMun

500 Il Il Il
200 300400 600 1,000
MacnsHas cmaska

PucyHok 5.13. lonycTumas oceBasi Harpy3ka ansi WUNMHAPUYECKUX POIMKONOALMNHUKOB
[insi noAwWnnHUKa, umetoero anametp cepum 3 (k =1.0), 3KCnayaTUPYIOLLErocs NP1 HENPEpLIBHON Harpy3ke
C CMONb30BAHMEM MNACTUYHON NN MACTSIHON CMA3KMU.
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5.7. lpumepbl pacyeToB NOAWMNHNKOB

(Mpumep 1)

OnpenennTb KO3ULMEHT YCTANOCTHOI A0NrOBEYHOCTH
/1 OBHOPSIBHOTO PaANaNbHOro LIAPMKONOALLNIHIKA 6208
{255krc}, paboTatoLLero noj noj, AeACTBUEM paauanbHoM
Harpysku F,= 2 500 H, co ckopocTbto BpallieHus 77 = 900
000p/MHUH.

HomunanbHas rpysonofbemHocTb C Ans MOALIUMHUKOB
6208 coctaensiet 29 100 H, {2 970krc} (tabnnua noawmnHm-
KoB, cTpanuua 610). Mockonbky NpuUnoXeHa TobKo pagu-
anbHas Harpyska, SKBUBANEHTHAs AMHAMUYECKAs Harpy3ka
P MOXeT ObITb Onpefenena cneayoLwmm cnocooom:

P =F,=2500H, {255krc}

Tak kak ckopocTb coctasnset 900 obop/muH, TOrAa
K03((PULIMEHT CKOPOCTH f;, MOXET BbITb MONYYEH MO ypaB-
HeHuto B Tabnuue 5.2. (CTpaHuua A25) unu no pUCYHKy 5.3.
(cTpanHuua A26).

f2=0.333
KoadhthmumeHT ycTanocTHoi AONroBEYHOCTH fi, MU 3TUX
YCNOBUSIX MOXET ObITb PaCcCUUTaH CAELYHOLLMM CrocoboM:

C 29100
=fo—=0.333 x£=2"~ =388
Szt P 2500

9Ta BenMumMHa yLOBNETBOPSIET MPOMbILLIEHHBIM TPe6o-
BaHUSIM, Hanpumep ANs UCMONb30BaHNS B KOHAMLMOHEpax
WUTA., W, KaK BUAHO 13 Tabnuupl 5.2 unum puc. 5.4 (cTpaHnua
A26), cootBeTcTBYET 29000 pabounx Yacos.

(Mpumep 2)

Heobxogumo nopfobpatb paavanbHblil OLHOPSAHBIRA
LIAPUKONOALUMIHUK C AMamMeTpoM 0TBepcTus 50 mm
1 HapyXHbIM auametpom MeHee 100 mm, YLOBNETBO-
PAOLNA CReayoLWwUM YCNoBUSM:

PagnanbHas Harpyska £,.= 3 000 H, {306 xrc}
CkopocTb BpauieHus 7 =1 900 obop/mun
HomuHanbHas gonrose4yHocTb L,=10 000 uac.

KoaththuumeHT ycTanocTHoit LONrOBEYHOCTY fi Lapu-
KOMOALUMMHUKOB NPW OLEHKE YCTaNO0CTHOM AONTOBEYHOCTU
oonblueit, yem 10000 Yacos coCTaBASET f, = 2.72.

Tak kaK fo=0.26, P= F,= 3 000H {306krc}

J Cr _ Cr
Jo=hp=026 x50

>2.72

CNefoBaTeNbHo
C, 2272 x% = 31 380H, {3 200xrc}
Mo Tabnuue NoAWMNHNKOB Ha CTpaHuue B12, B kave-

CTBE NOJLIMMHIKA, 0TBEYAILLEr0 3afiaHHbIM TpeboBaHm-
SIM, MOXET ObITb BbIOpaH nogwunHuk 6210.
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(Mpumep 3)

OnpefenuTb OTHOWeHNe C./P unu Ko uuneHt
YCTaNOCTHOW [JONTOBEYHOCTU fy KOTAA K YCNOBUSIM
u3 npumepa 1 pob6aBnsieTcs oceBas Harpyska
cocrasnsowas F,=1 000 H, {102krc}.

Korza pagmanbHas Harpyska £, 1 0ceBasi £, PUIoXeHbI
K pagmanbHOMy OLHOPSAHOMY LIAPMKONOALUMIHUKY 6208,
JVHAMUYECKas 3KBUBAIEHTHAS HAarpy3ka P J0MkHa pac-
CUMTLIBATLCA CeayoLwMM 06pasom.

Onpeaenutb KO3MULMEHT paguanbHoOi Harpyskn X,
KO3(D(MLIMEHT OCEBOIA HArpy3Ky Y 11 NOCTOSIHHBIN NapameTp
0CEBOr0 HArPY)XXEHUsi e, 3aBUCSLLNIA OT BENNYUHbI COOTHOLLIE-
HUSl fo Fy/ C oy M3 TAGNMUBI NPUBEAEHHON Haf OCHOBHOM
Tabnuuein 0AHOPAAHLIX PafUanbHbIX WapUKONOALIMIHUKOB.

HomunanbHas crtatmyeckas rpy3onogbemMHocTb Co,
wapukonogwunHuka 6208 coctasnger 17 900 H,
{1 820krc} (Ctpanuua 610).

JoFalCor =14.0 X 1000/17 900 = 0.782
e=0.26
nw F,/F,=1000/2500=04>¢
X=0.56
Y = 1.67 (3HayeHue Y nonyyeHo nyTem NnNHenHON
MHTEPNONSLMM)

CnepoBartenbHO, AMHAMUYECKAS SKBUBANIEHTHAS HArpyska P
COCTaBNseT:

P =XF, + YF,

=0.56 x 2500 + 1.67 x1 000
=3 070H, {313krc}

Cr _ 29100 _ g 4g
P ~73070

G 29100 _ 5
=i pr=0333x B 100 - 316

3HaueHue f, COOTBETCTBYET NpubnuautensHo 15800 pato-
4UM Yacam Anst LAPMKONOALLMIHUKOB.

(Mpumep 4)
Heo6xo0aumo noobpath Cthepuieckuin POMKOMOALLINIHNK
cepun 231, 0TBEYAIOLLNIA CEAYIOLLM YCNOBUAM:

PapvanbHas Harpyska F, = 45 000 H, {4 950 krc}
OceBas Harpy3ka F, = 8 000 H, {816 xrc}
CkopocTb BpateHus n = 500 oGop/mun
HomuHanbHas nonroseyHocTb Ly, > 30 000 vac.

3HayeHne KoathuuMeHTa yCTanoCTHON JONrOBEYHOCTH
fn, Npu KoTOpOM Lj, > 30 000 uac, Gonblue Yem 3.45, Kak
BUOHO U3 PUCYHKa 5.4 (cTpaHmua A26).



[nHamnyeckas aKBUBANEHTHAA Harpyska P Chepuyeckux
POSIMKONOALLMITHUKOB, PACCUNTLIBAETCS NO YPABHEHMSM:

Korga F, /| Fi<e
P=XF,+YF,=F,+Y,F,
Korpa F, [ F>e

P=XF,+YF,=067 F,+ Y,F,
F, / F,=8000/45 000 =0.18

M3 Tabnuupl BUAHO, YTO ANS MOALUMMNHUKOB cepun 231
3Ha4YeHne napameTpa e okono 0,3, BennunHa Y5 0Kono 2,2.

CneposatenvHo P =XF, + YF,=F,+ Y; F,
=45000 + 2.2 x 8 000
=62 600H, {6 380krc}

Mcxoas u3 3HayeHus KoaduuneHTa ycTanocTHOM
[JONTOBEYHOCTH fy,, MOXET BbITb PACCUMTaHa HOMUHaNbHas
rpy30MnoAbEMHOCTb:

C:
= 0.444

_ Cy
hi=h 62600 =>4
B pesynbtate C,> 490 000H, {50 000krc}

Cpeay cepnyeckux PoaMKONOALLNNHUKOB cepumn 231,
YL0B/IETBOPALLMX JAHHOMY 3HAYEHWNO C, HAMMEHbLLNM
snsercs 23126CE4 (C, = 505 000H, {51 500xkrc})

Kak TOnbKO NOAWMNHWK ONpefeneH, B YpaBHEHUM
3aMEHSIETCA BENNYNHAY; U PaCcCUUTLIBAETCS 3HAYeHNe P.

P=F,+Y,F, =45000 + 2.4 x 8 000
=64 200H, {6 550xrc}

10
Ly, =500 (fn%) ’
_ 505 000\
=500(0.444 x o )
=500 x 3.49% = 32 000uac

(Mpumep 5)

[lonycTUM, 4TO KOHMYECKWE PONUKOMOALIMMHUKM
HR30305DJ n HR30206J cmoHTMpoBaHbl No cxeme O
(«CMUHOM K CNnHE»), KaK NoKasaHo Ha puc. 5.14, u pac-
CTOSHUE MEXAY 3afHUMU TOpLAMU HAPYXXHbIX Konell
cocTasnser 50mm.

Heob6xoaumMo paccuuTarb HOMUHANBHYHO JONTOBEYHOCTb
K2XX[0r0 13 NOALINMHUKOB, KOrAa NOMUMO paguanbHoN
Harpyskn F,= 5 500 H, {561krc}, Ha NOAWMNHUK
HR30305DJ B037eiiCTBYET TakXKe 0CEBas Harpyska
F,.=2 000 H, {204krc}, KaK nokasaHo Ha puc. 5.14.
CkopocTb BpaLeHns coctasnset 600 oGop/mMuH.

NSK

Moawwmnhnk 1 Moawwunhuk 11

HR30305DJ [ 40—110 — HR30206J

9/2 .ﬁ_
, 59.9 za.ﬁ
2000N,{204;‘:}'7777785;7777 [ o
T —
{561krc}

PucyHok 5.14. Harpy3kul B KOHNY4ECKUX PONIMKONOALINMHNKAX

o

C uenblo pacnpefeneHns paguanbHoil Harpysku F,
Ha noAwmnHukM I n1I, UeHTPbl APMEKTUBHON HArpy3Kn
DOMDKHBI HAXOAUTBCS BHYTPU KOHWYECKWX PONMKONOA-
WKMNHUKOB. Heobxoaumo B3dTb TabNU4yHOE 3HAYEHUE a
(paccTosiHMe OT OCHOBaHUS [0 LEeHTpa 3(h(EKTUBHON
Harpysku) 4ns noAWMNHUKOB I v 1T, 3aTeM nonyyuTb OTHO-
CUTENBHOE MONOXEHWE PAAMANbHOI HArpy3KM U LEHTPOB
3(heKTUBHON HArpy3Ku. Pe3ynbTar JOMKEH COOTBETCTBO-
BaTb PUCYHKY 5.14.

CnepoBaTenbHo, paguanbHas Harpyska, NpunoXeHHas
K nogwwunHukam I (HR30305DJ) u 11 (HR30206J) moxeT
ObITb paccynTaHa c MOMOLLbBIO CNeayHLLMX YPABHEHWIA:

Fo=5500 x 23:9 — 1 569H, {160 krc}
83.8
F,=5500 x % = 3931H, {401 xrc}

Mo faHHbIM B TaBnMULAX MOALIMIHUKOB, MOMYYeHb! Cre-
ZYIOLLNE BENUYMHDI:

e, | e oo
TG TPY30N0bEMHOCT | OCEBOW HArpy3Ki
X Y, e
(H)  {xrc}

MopumntHuk I (HR30305DJ) 38 000 {3 900} ¥=073 0.83

Mopwmnuuk 11 (HR30206J) 43 000 {4 400} Y,=16 0.38

Mpyu HarpyXeHWn KOHWYECKUX POAVKOMNOALUMMHUKOB
pagnanbHbIMM Harpy3kamu o6pasyeTcsi CocTaBnsioLas
0CEBOW HArpysKu, KOTOPYIO HE0BX0AMMO YYeCTb NPy pacye-
Te AMHAMWUYECKOI 3KBMBANEHTHON paananbHOW Harpy3ku
(cm. Maparpad 5.4.2, ctp. A31).
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BbIEOP PASMEPA NMOALIUMHUKA

Fo+96 m=2000+ 96 x 3031
Y 16

I

=3 474H, {354xrc}

06 5 - 0.6 1569 =1200H, {132xrc}
¥ 0.73

CnepoBatenbHo, NPy AaHHON CXEMEe MOHTaxa 0ceBas
Harpyska

I«;;% F,;; BO3AENCTBYET TOMbKO HA NOALMMHNK 1.
11

[Insa nogwmnuuka I
F,=1569H, {160xrc}
F, =3474H, {354krc}
TakKaK Fp [ Fyy =2.2>¢=0.83
IVHaMUYecKas IKBUBANEHTHAA Harpyska P, = XF + YFy,
=0.4 %1569 +0.73 x 3474
=3 164H, {323xkrc}
KoathhmumeHT ycTanocTHoi AONroBEYHOCTH

_r G _ 042 x 38000
fhf'f"PI 3164 =504

11 pacyeTHas ycTanocTHas LONroBe4HOCTb COCTaBNseT
10
L, =500 x 5.04° =109 750 uac
[na nogwmnHuka 11
Tak kak F; =3 931H, {401krc}, Fpp =0
JMHAMUYECKas 3KBUBANEHTHAS Harpy3ka
P, = Fy = 3931H, {401krc}
Koaqacbmu,meHT YCTanoCTHON JONTOBEYHOCTH

0.42 x 43 000
2= fn =2 4
7 f PII 3931 %

W pacyeTHasa ycTanocTHaa A0NroBe4HOCTb COCTABNAET:
10
Ly =500 % 459 ° =80 400 uac

Mpumeyanne: OTHOCUTENLHO KOMMOHOBKM MOALIMIHUKOB
«MLOM K nnuy» (no Tuny DF), npocum o6patuTbcs 3a
KOHCYynbTaumen K cneuuanmcram NSK.

(Mpumep 6)
Heobxoaumo nonoﬁpajb NOAWWUMHUK AN pefykTopa
CKOPOCTM, OTBEYAIOLLMIA CNEAYIOLLUM YCNOBUAM:
Ycnosus akcnayarauum
PaguanbHas Harpyska  F, =245 000 H, {25 000krc}
OceBas Harpy3ka F,=49 000 H, {5 000krc}
CkopocTb BpaueHuss 7 = 500 obop/mun
OrpaHnyeHus no pasmepam
[vawmetp Bana: 300mm
OtBepcTue Kopnyca:  mMeHee 500mm
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Mpn faHHOM NPUMEHEHUN OXUMAAKOTCS BbICOKME BEMN-
YMHBI Harpy3oK, yaapHble Harpysku v aedopmauys Bana,
no3TOMy Haubosee NOAXOAALWMMI SBASOTCS CHEPUYECcKUe
PONMKONOALWMNHMKN. HukenpuBeeHHbIe chepuyeckie
PONMKONOAWNNHUKA YAOBNETBOPSIOT 3a[iaHHbIM OrpaHnye-

HUAM 110 pasmepam (cM. cTp. 5196).

HomuHanbHas KoH- (Koatpepu-
AVHAMUYECKAS  |crapral wient
d | D | B nNopuunuuk TPY30NOABEMHOCTbL
¢
(H) fwre) | € | Vs
300|420 | 90 23960 CAE4 1230000 125000 {0.19| 3.5
460 | 118 23060 CAE4 1920 000 196000 |0.24| 2.8
460 | 160 24060 CAE4 2 310 000 235000 |0.32] 2.1

500 | 160 23160 CAE4 2 670 000 273000 {0.31| 2.2
500 | 200 24160 CAE4 3 100 000 315000 |0.38| 1.8

Takkak: F,/F,=020<e
JVHAMWUYecKasi SKBMBAJIEHTHas Harpyska P cocTaBnsieT

P=F,+Y,F,

OuenmBasi KO3MULIMEHT YCTANOCTHOI JONTOBEYHOCTH f,
B Tabnuue 5.1.n npumepbl NPUMEHEHUA (CM. cTp. A25)
MPUXOAMM K BbIBOZY, YTO 3HAYEHWE f,, B MANasoHe 0T 3 10
5 aBnseTcs Haubonee NOLXOAALLMM.

C_ 044G _g 05
o=t Ft iy 0

Mpu Y;= 2.1, Heobxoaumas rpy30nogbeMHOCTb C MOXET
ObITb NOMY4YEHA NO YPABHEHMIO:

C - _Fr+Y3F) X (3805)
! 0.444

(245 000 + 2.1 x 49 000) x
0.444

=2 350 000 go 3 900 000H,
{240 000 no 400 000krc}

MoAWNNHUKI, YI0BNETBOPAIOLLME ITOMY YCNOBUIO:
23160CAE4 v 24160CAE4.
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6. MMPEAEJIbHAAA CKOPOCTb

CKOpOCTb BPALLIEHNS IMEET CBOM OrpaHnyeHIs. Bo Bpemst
paboTbl NOALUMMHUKOB, YEM BbILLE CKOPOCTb Ero BpaLLeHNs,
TeM BblILLE TEMNepaTypa B pesynbtate TpeHus. MpeaenbHas
CKOPOCTb NPELCTaBNSET CoO0M NOAYYEHHOE IMNMPUYECKAM
nyTeM 3HaYeHWe MakCUMasbHOW CKOPOCTW, NMpU KOTOPOW
NOALWMMHAKM MOTYT HenpepbiBHO paboTatb 6e3 NonoMoK
B pe3ynbTate 3aefjaHus wiam neperpesa. B pesynbrare,
npefenbHasi CKOPOCTb PasHbiX MOALIMMHUKOB 3aBUCUT OT
Taknx (PaKTOPOB, Kak TWUN MOALIMMHUKA W €ro pasmep,
thopma cenaparopa 1 matepuarn, 13 KOTOpOro OH U3roToB-
JIeH, Harpy3ka, MEeToZ CMa3blBaHus, a TaKKe MeTofbl pac-
CeuBaHUA Tenna u KOHCTPYKLMS OKPYXaKoLWMX AeTanei.
MpeaenbHble CKOPOCTW MOAWMMHUKOB C NAACTUYHONA MM
MaCnSiHOi CMa3Koil yKasaHbl B Tabnmuax noALIMMHUKOB.
MpuBeaeHHble B Tabauuax npefenbHble CKOPOCTW npume-
HSIOTCS ANl CTAHAAPTHBIX MOALINNHUKOB NPYU HOPMabHbIX
Harpyskax, T.e. npuénusutensHo C/P=12 n F,/F,<0.2.
MpenenbHble CKOPOCTW BPALLEHNS MPK XWUAKOM CMasblBa-
HWK, YKa3aHHble B 3TWX Tabanuax, 0THOCATCS K crnocoby
CMasblBaHWS B MaC/sHOW BaHHe. HekoTopble Buabl CMasbl-
BaHWUS He MOAXOAAT ANs BbICOKOCKOPOCTHOrO BpalLeHNs,
XOT$l M0 APYriM NapameTpam OHW MOrYT UMETb 04eHb XOPO-
wue nokasarenn. Ecnm ckopocTb BpalleHus coctasnsieT
cBbiwe 70% ykazaHHOW B TabnMLAaX NpeaenibHoON CKOpoCTH,
Heo6X0AMMO BbIOPaTb MACMSHY0 CMA3Ky UMM NAAcTUYHYO
CMas3Ky C XOPOLLMMI BbICOKOCKOPOCTHbIMW CBOACTBAMM.

(Cm.)

Tabnuua 12.2 CBOWCTBA NAACTUYHOI CMA3KM (CTPaHULpI
A110 1 111)

Tabnuua 12.5 Mpumep noa6opa cMasku Ans onpeaeneHHbIX
YCNOBWI 3KCNNyaTaumuy NoAWmMNHNKa (CTpa-
Huua A113)

Tabnuua 15.8 Mapku 1 CBOMCTBA NNACTUYHBIX CMA30K
(cTpaHuubl A138 fo A141)

6.1. KoppekTupoBKa npefesibHON CKOPOCTH

Ecnu Harpyska Ha MOAWMMHVK NPEBbILIAET HOMUHAMBHYIO
Harpysky P Ha 8% unu ecnu oceBas Harpyska F, npesblLLaeT
pagmanbHyto Harpysky F;, Ha 20%, npefensHas CKOpoCTb
DI0MKHA ObITb CKOPPEKTMPOBAHA MyTeM YMHOXEHUs npe-
[LleNnbHOA CKOPOCTH, YKa3aHHOW B Tabnuuax, Ha Koaddmum-
€HT KOPPEKTUPOBKY, NPUBEJEHHDIA HA pucyHKax 6.1 n 6.2.
Ecnn Tpebyemas ckopoCTb NpeBbILIAET NpefenbHY CKOo-
pOCTb MOAWNMHMKA, TO Ansi noabopa COOTBETCTBYIOLLEND
NOALWMNHMKA Heo6X0AMMO TLLATENBHO NPOAHANN3NPOBaTh
CTeneHb TOYHOCTW, BHYTPEHHWIA 3a30p, TN U MaTtepuan, 13
KOTOPOro M3rOTOB/EH Cenaparop, cMasky 1 T.n. B atom cny-
Yae [OMKHO ObITb MCMONb30BAHO NPUHYANUTENBHOE LIMPKYNS-
LIMOHHOE CMa3biBaHWE MAcyioM, CMa3biBaHUE BMPbICKOM
macna, cMasblBaHue MacnsHbIM TYMaHoM WA MacnoBo3-
DYILHOE CMasblBaHue. YunTbiBasi BCE 3T (HaKTOpbl, Makcu-
ManbHO A0NYCTMAst CKOPOCTb MOXET ObiTb CKOPPEKTUPOBa-
Ha NyTEM YMHOXEHUS YKa3aHHOM B Tabnuuax nopLImMnHUKOB
MPELENbHON CKOPOCTH Ha KO3NLIMEHT KOPPEKTUPOBKM,
npuBeAeHHbIN B Tabnuue 6.1. Mo Bonpocam Mcnoib3oBa-
HWS! BbICOKOCKOPOCTHbIX MOAWINMHUKOB PEKOMEHyeM Bam
06paTuTbes B komnanmio NSK anst KoHcynbTauum.

6.2. MpepenbHas CKOPOCTb .
AN Pe3VHOBbIX KOHTAKTHbIX YMIOTHEHUIA
LAPUKONOALMMHUKOB

MakcumanbHo JonycTMas CKOpoCTb A4S MOALNMHUKOB
C PEe3MHOBLIMM KOHTAKTHbIMW ynnoTHeHusaMu (tun DDU)
3aBUCUT B OCHOBHOM OT CKOPOCTU CKOJIbXKEHISI MOBEPXHOCTY
BHELUHEro KOHTYpa YnnoTHeHUs. 3HauyeHns npenenbHbiX
CKOpOCTEli YKa3aHHbl B Tabnuuax noALwmnnH1KOB.
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KoadhhmumeHT KOppeKTMPOBKM

4 5 6 7 8 9 10 M 12

c/P
Puc. 6.1. KoachthmumeHT KOPpEKTUPOBKM NpeAenbHON
CKOPOCTH B 3aBUCUMOCTM OT oTHoLeHus C K P.

PapvanbHo-ynopHble LWapvKONoALWNIHIKN

s 10 I
= ~— PaguansHole
Ei 0.9 \ | LLIAPUKONOALLMMHUKM
5
£08
4
= 0.7 (chepuyeckine n KoHU4eckue
o U PONMKONOALMNAVKA |
Er \
E=3
g 0.6
&
205
0 0.5 1.0 1.5 2.0
E/F

Puc. 6.2. KoathchuumeHT KOppeKTUPOBKU NPEAENbHOM CKOPOCTH Npun
KOMOWHUPOBAHHBIX paguanbHbIX U 0CEBbIX Harpy3Kax

Tabnuua 6.1. KoachhmuueHT KoppeKTMPOBKU NpeaenbHONM
CKOPOCTMN ANSA BbICOKOCKOPOCTHBIX PEXUMOB

paboTbl
Koathchuument

Tunbl NOALNMHNKOB KODDEKTMDOBKIA
LunuHapuyeckne 0fHOPAAHbIE NOALINMHUKN 2
Wronbyartble NOAWNNHUKYA (KPOME LUMPOKMX) 2
KOHUYECKNE PONUKONOALINMHUKM 2
Ccpepuyeckmne ponnKonoaLLMNHUKIA 1.5
PaavanbHble WapuKonoAWUNHUKA 25
PaananbHo-ynopHble WapuKonoaLWUIHAKNA
(KpoMe cnapeHHbIx) 1.5
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7. TABAPUTHbBIE PASMEPBI U ONPEAEJIEHUE
HOMEPOB NOALLUMHAKOB

7.1. TabapuTHbIe pa3mepbl N pa3mepbl KAHaBOK
nop, CTOMOPHbIE KOMbLA

7.1.1. TabapuTHbIE pa3mepbl

[abapuTHbIe pasmepbl NOALIMMHUKOB Ka4YeHUs!, yKasaH-
Hble Ha PUCYHKax 7.1 - 7.5, ONpefensioT BHELLHIOKO reo-
METPUIO MOALMNMHUKOB. K HUM OTHOCATCS BHYTPEHHUIA
JMameTp d, HapyXHblii auameTp D, WupuHa B, WMpUHa
(unw BbICOTA) NOALWMNHUKA T, pa3mep hackn 7 1 T.n. 3Tn
pasmepbl HEOOXOANUMbI 151 YCTAHOBKM NOALINMHNKA HA Ban
1 B KOpyC. 3TV pasMepbl NPOLLN MEXAYHAPOAHYI0 CTaH-
naptusaumio ISO15 n 6bin ogobpeHbl JIS B 1512
(FabapuTHble pa3mepbl NOAWMMHUKOB KayeHusi).

[abapuTHble pasmepsbl U CEpUN pa3mMepoB paguanbHbIX,
KOHWYECKNX M YMOPHbIX NOALNNHUKOB NPeACTaBNEHbI
B Tabnuuax 7.1 - 7.3 (ctpaHuupl A40 - A49).

B Tabnuuax rabapuTHbIX pasmepoB ANs KKAO0r0 HOMe-
pa 0TBEpCTUS, COOTBETCTBYIOLLErO AMaMETPY OTBEPCTHS,
OCTanbHble rabapuTHble pa3mMepbl YKasaHbl Ansi KaKAOoH
Cepuvi AMameTpoB 1 pa3mepoB. TaknX Cepuii MOXET ObITb
04YeHb MHOTO, 0JJHAKO HE BCE U3 HUX UMEKOTCS B NPOSAXE,
noaTomy B OyayLieM 3TOT nepeyeHb MOXET ObITb pacLuu-
peH. B BepxHel YacTu Kaxaon Tabnuubl NOAWWUNHUKOB
(7.1 - 7.3.) ykasaHbl XxapakTepHble TUMbl NOALINMHUKOB
1 0603HayeHns cepuii (cMm. Tabnuuy 7.5. 0603HayYeHus
Cepuii NOALUMMHUKOB, CTpaHuua A55).

OTHOCUTENbHbIE Pa3MepbI MOMEPEYHOro CeYeHNs paanaib-
HbIX MOALINMHUKOB (KPOME KOHMYECKMX POSMKOMOLLIMIHM-
KOB) 11 YNOPHbIX NOALIMMHUKOB ANS pasHbIX Knaccudmkaumi
CepuiA, yKasaHbl COOTBETCTBEHHO Ha PUCYHKaX 7.6. M 7.7.

7.1.2. Pa3amepbl KaHaBOK N0J, CTONOPHbIE KONbLA
1 CTONOPHbIX Konew,

Pa3mepbl KaHaBOK Mof, CTOMOPHbIE KOMbLIA HA HAPY)KHOI
N0BEPXHOCTU MOALMUMHUKOB ONPEAENsoTCA CTaHAApPTOM
ISO 464. 3T0T cTaHAApT onpenensieT Takxe pa3mepbl
1 TOYHOCTb Cammux CTOMOPHbLIX KoneL. Pasmepbl KaHaBOK
10z, CTONOPHbIE KOMbLA 1 CTONOPHbIX KONEL, Ans NoAwun-
HUKOB C AuameTtpamu 8, 9, 0, 2, 3 1 4 cepuin yKasaHbl
B Tabnuue 7.4. (cTpaHuupl A50 - A53).
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Puc. 7.1. TabapuTHble pa3mepbl paguanbHbIX
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Puc. 7.6. CpaBHeHe nonepeyHbiX CeYeHuii paguanbHbIX NOALNMHUKOB
(KpOME KOHUYECKUX PONMKOMOALLMIHUKOB) A pasHbIX PasMepHbIX cepiit
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Puc. 7.5. Cchepuyeckmne ynopHble ponMKONOALWUMNHNKN
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Taonuua 7.1. FaGapuTHble pa3mepbl pagUanbHbIX NOAWMNHUKOB (KPOME KOHUYECKMX PONIMKONOAWMNHUKOB) — 1 —
EQnHMLbL: Mm

OpHopsaHble 69 60
68 7 160 20

[lByxpsigHble

Unnagpusecrire N28 [ NN38| NN48 N19 | N29 |NN39| NN4g N10 | N20 | NN30| NN40

rons.areie NA4g NA49| NAS9| NAGY

ChepuyeckHe NOALMNHMKI
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00 10| 15 3 | — |45 (01| 19 — |5 [6 |7 9 —| —| — 03| 22 — |6 | 8|10 |13|16|22|—|03]03| 26 — |8 | 10|12 | 16|21 |2 03
01 12| 18 4 | — |5 (02| 21 — |5 |6 |7 9| — | — | — (03| 24 — |6 | 8 |10 | 13| 16| 22| — |03 |03 | 28 7| 8 | 10|12 | 16| 21| 29|03 |03
02 15| 21 4 | — |5 |02 | 24 — |5 [6 |7 9l — | — 03| 28 — | 7 | 8510 | 13|18 23 03 (03| 3 8|9 | 1|18 |17]2]3]03]03
03 17| 23 4 — |5 0.2 26 — | 5 6 7 9| — | — | — |03 30 — | 7 8.5[10 13 18| 28 03 |03 3% 8|10 12 114 18 | 24| 32103 |03
04 20 27 4 — |5 02 32 4 7 8 |10 120 16| 22| 03]03 37 719 m 113 171 231 30|03]03 |03 42 8|12 14116 221 30| 40 {03 [06
2 22| — — | —|—|— 34 4 7 — 10 | — 16| 22| 03]03 39 719 1M |13 17| 23| 30|03 (03 |03 44 8 |12 14 |16 22| 30| 40 {03 [06
05 25| 32 4 — |5 02 37 4 7 10 12 16| 22| 03|03 42 719 il 13 17 | 23] 30 |03 (03 |03 47 8 |12 14 |16 22 | 30| 40 |03 [06
28 28 — — | — | — | — 40 4 7 | — |10 16| 22| 0303 45 719 1M 113 17| 23 | 30 | 0303 |03 52 8|12 15 | 18 241 32| 43 (03 |06
06 30| 37 4 — |5 0.2 42 4 7 10 120 16| 22| 03|03 47 719 m |13 17| 231 3010303 |03 55 9 |13 16 |19 25| 34| 45 (03 (1
B2 32| — —|—|—|—| 4 4 7 | — |10 16| 22| 03]03 52 7110 13 |15 20 | 27 | 36| 03|06 |06 58 9 |13 16 | 20 26| 35| 47 (03 [1
07 3| — — | — | —|—| 4 4 7 8 |10 120 16| 22| 03]03 55 7110 13 |15 201 27 | 36|03 (06 |06 62 9|14 17 120 27 | 36| 48 (03 [1
08 40 — — | —|—|—| 52 4 7 8 |10 12 16| 22| 03|03 62 8|12 14 |16 22| 30| 40|03 (06 |06 68 9|15 18 | 21 28| 38| 50 (03 |1
09 45 — — | — | — | — | 58 4 7 8 |10 13 18| 23| 03]03 68 8|12 14 |16 22 | 30 | 40 [ 0306 |0.6 75 10|16 19123 30| 40 | 54106 |1
0 50 — — |—|— | —| 65 5 7 |10 (12 15| 20| 27| 03]03 72 8|12 14 |16 22 | 30| 40 [ 0.3 |06 |0.6 80 10|16 19 |23 30| 40 | 5406 |1
M 5 — —|—|—|—| 72 7 9 |1 13 171 23| 30| 03|03 80 9|13 16 |19 25| 34| 45|03 |1 1 90 1118 22 |26 35| 46 | 63|06 | 1.1
2 60, — — | — | —|— | 78 7 |10 |12 |14 18| 24| 32| 03|03 85 913 16 |19 25| 34| 45|03 |1 1 95 1118 22 |26 35| 46 | 63|06 | 1.1
3 65, — — | — | — | — | 8 7 |10 |13 [15 20| 27| 36| 03|06 90 9|13 16 |19 25| 34| 45|03 100 11 (18 22 |26 35| 46 | 63|06 | 1.1
14 70, — — |— | — | —| 9 8 [10 [13 |15 20( 27| 36| 03|06 | 100 10|16 | 19 |23 30| 40 | 54 | 06 |1 1 110 13 |20 24 | 30 40 | 54| 71|06 |11
% 75 — — | — | — | — | 9 8 |10 [13 |15 20| 27| 36| 03|06 | 1056 10|16 | 19 |23 30| 40 | 54 |06 |1 1 115 13 | 20 24 130 40 | b4 | 71106 |11
6 80| — — |—|— | — |10 8 [10 [13 |15 20( 27| 36| 03[06 | 110 10|16 | 19 |23 30| 40 | 54 | 06 |1 1 125 14 |22 27 | 34 45 | 60 | 80 |06 | 1.
7 8 — — | — | — | — |10 9 |13 |16 [19 25| 34| 45| 031 120 11]18 | 22 |26 35| 46| 63 |06 | 1.1 [ 1.1 | 130 14 |22 27 | 34 45| 60 | 80 | 06 | 1.1
1 90, — —|—|— | — |15 9 [13 [16 |19 25| 34| 45| 031 125 11118 | 22 |26 35| 46 | 63 |06 | 1.1 | 1.1 | 140 16 |24 30 |37 50 | 67 | 90 |1 1.5
9 95 — — | — | — | —|120 9 |13 |16 |19 25| 34| 45| 031 130 11]18 |22 |26 35| 46 | 63 |06 [ 1.1 |11 | 145 16 |24 30 | 37 50 | 67 | 90 |1 1.5
20 100 — — | — | — | —|125 9 |13 |16 |19 26| 34| 45| 031 140 13|20 | 24 |30 40 | 54 | 71 |06 | 1.1 |11 | 150 16 |24 30 | 37 50 | 67 | 90 1.5
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21 105\ — — | — | — | — | 130 9|13 [16 |19 25| 34| 45| 03 |1 145 13| 20| 24 | 30| 40 | 54 | 71 | 06 (1.1 |11 [ 160 18 | 26 | 33 | 41 | 56 | 75 {100 |1 2
22 110 — — | — | — |— | 140 10|16 [19 |23 30| 40| 54| 06 |1 150 13| 20| 24 | 30| 40 | 54 | 71 | 06 (1.1 |11 [ 170 19| 28 | 36 | 45 | 60 | 80 | 109 |1 2
24 1200 — — | — | — | — | 150 10|16 |19 |23 | 30| 40| 54| 06 |1 | 165 14| 22| 27 | 34 | 45 | 60 | 80 | 06 | 1.1 {11 | 180 19 | 28 | 36 | 46 | 60 | 80 | 109 |1 2
26 130, — — | — | — | — | 165 11|18 [22 |26 35| 46| 63| 06| 1.1 | 180 16| 24| 30 | 37 | 50| 67 | 90 | 1 15 (15 1200 22 | 33| 42| 52 | 69 | 95 1256 | 1.1 2
28 140\ — — | — | — | — | 175 11]18 |22 |26 35| 46| 63| 06|11 | 190 16| 24| 30| 37 | 50 | 67 | 90 | 1 1.5 |15 | 210 22 | 33 | 42| 53 | 69 | 95 [ 125 [ 1.1 2
30 150, — — | — | — | — | 190 13|20 |24 |30 40| 54| 71| 06|11 | 210 19| 28| 36 | 45 | 60 | 80 [109 | 1 2 2 225 24 | 35| 45 | 56 | 75 | 100 [ 136 | 1.1 2.1
32 160, — — | — | — | — | 200 13|20 |24 |30 40| 54| 71| 06 (1.1 | 220 19| 28| 36 | 45| 60 | 80 [109 | 1 2 2 240 25 | 38| 48 | 60 | 80 |109 | 145 |15 21
34 170, — — | — | — | — | 215 14|22 |27 |34 45| 60| 80| 06 (1.1 | 230 19| 28| 36 | 45| 60 | 80 [109 | 1 2 2 260 28 | 42 | 54 | 67 | 90 | 122|160 |15 21
36 180 — — | — | — | — | 225 14|22 |27 |34 45| 60| 80| 06 (1.1 | 250 22| 33| 42| 52 | 69| 95 [126 | 1.1 |2 2 280 31| 46 | 60 | 74 (100 [ 136|180 | 2 21
38 190, — — | — | — | — | 240 16|24 |30 |37 50| 67| 90| 1 1.6 | 260 22| 33| 42| 52 | 69| 95 (126 | 1.1 |2 2 290 31 | 46| 60 | 75| 100 | 136 | 180 | 2 21
40 2000 — — | — | — | — | 250 16|24 |30 |37 50| 67| 90 15 | 280 25| 38| 48 | 60 | 80 [109 |145 | 15 21 [2.1 | 310 34 | 51 | 66 | 82 109 [ 150 | 200 | 2 2.1
44 220\ — — | — | — | — | 270 16|24 |30 |37 50| 67| 90| 1 1.5 1300 25| 38| 48| 60 | 80 | 109 [145 | 15|21 [2.1 | 340 37 | 56 | 72 | 90 | 118 | 160 [218 | 2.1 3
48 240, — — | — | — | — | 300 19|28 |36 |45 60| 80| 109 1 2 320 25| 38| 48| 60 | 80 [109 {145 | 15|21 |21 | 360 37 | 56 | 72| 92 |118 |160 [ 218 | 2.1 3
52 260, — — | — | — | — | 320 19|28 |36 |45 60| 80| 109 1 2 360 31| 46| 60 | 75 (100 | 136 [180 | 2 21 121 | 400 44 | 65 | 82 | 104 (140 (190 | 250 |3 4
56 280, — — | — | — | — | 350 22|33 |42 |52 69| 95| 126| 1.1 |2 380 31| 46| 60 | 75 (100 | 136 [180 | 2 21121 | 420 44 | 65 | 82 | 106 [ 140 (190 | 250 |3 4
60 300, — — | — | — | — | 380 25|38 |48 |60 80| 109| 145| 15 2.1 [ 420 37| 56 | 72 | 90 | 118 [ 160 [218 | 2.1 |3 3 460 50 | 74 | 95 |118 [160 218 {290 | 4 4
64 3200 — — | — | — | — | 400 25|38 |48 |60 80| 109| 145| 15 (21 [ 440 37| 56 | 72 | 90 | 118 | 160 [218 | 2.1 |3 3 480 50 | 74 | 95 | 121 (160 (218 {290 |4 4
68 340| — — | — | — | — | 420 25|38 |48 |60 | 80| 109| 145| 15 2.1 | 460 37| 56 | 72 | 90 |118 [160 [218 | 2.1 |3 |3 | 520 57 | 82 [106 |133 | 180 |243 |325 |4 5
72 360, — — | — | — | — | 440 25|38 |48 |60 80| 109| 145| 15|21 | 480 37| 56 | 72 | 90 {118 [ 160 (218 | 2.1 |3 3 540 57 | 82 | 106 134 | 180 | 243 |325 |4 5
76 380 — — | — | — | — | 480 31|46 |60 |75 | 100| 136| 180| 2 21 | 520 44| 65| 82 [ 106 |140 [ 190 [ 250 | 3 4 4 560 57 | 82 | 106 [ 135|180 | 243 |325 | 4 5
80 400, — — | — | — | — | 500 31|46 |60 |75 | 100| 136| 180| 2 2.1 | 540 44| 65| 82 | 106 | 140 [ 190 [ 250 | 3 4 4 600 63 | 90 | 118 [ 148 | 200 | 272 |355 | b 5
84 4200 — — | — | — | — | 520 31|46 |60 |75 | 100| 136| 180| 2 2.1 | 560 44| 65| 82 [106 |140 [ 190 [250 | 3 4 4 620 63 | 90 | 118 [ 150 | 200 | 272 |355 |5 5
88 440 — — | — | — | — | 540 31|46 |60 |75 | 100| 136| 180| 2 211600 50| 74| 95 |118 [160 |218 [290 | 4 4 4 650 67 | 94 |122 157 | 212 | 280 |376 |5 6
92 460, — — | — | — | — | 580 37|56 |72 |90 | 118 160| 218| 2.1 |3 620 50| 74| 95 (118|160 [218 (290 | 4 4 4 680 71 100 | 128 | 163 | 218 |300 [400 |5 6
96 480 — — | — | — | — | 600 37[56 |72 |90 |118] 160| 218| 2.1 |3 650 54| 78 {100 | 128 (170 | 230 {308 | 4 5 5 700 71 [ 100 (128 | 165 (218 [300 {400 |5 6
/500 500 — — | — | — | — | 620 37|56 |72 |90 | 118| 160| 218| 2.1 |3 670 54| 78 {100 [ 128 {170 {230 (308 | 4 |5 |5 720 71 {100 [128 [167 218 {300 400 |5 6
/530 530 — — | — | — | — | 650 37|56 |72 |90 | 118| 160| 218| 2.1 |3 710 57| 82 | 106 | 136 180 | 243 [325 | 4 5 5 780 80 | 112 |145 | 185 (250 (335 [450 |6 6
/560 560 — — | — | — | — | 680 37|56 |72 |90 | 118|160 218| 2.1 |3 750 60| 85 |112 (140 |190 |258 {345 |5 |5 [5 820 82 115 [150 [195 |258 (355 |462 |6 6
/600 600 — — | — | — | — | 730 42|60 |78 |98 | 128 175|236| 3 |3 |80 63| 90 |118 [150 [200 |272 {356 | 5 |5 |5 | 870 85 |118 {165 |200 |272 365 |488 |6 6
/630 630 — | — | — | — | 78 48|69 |88 [112 | 150| 200| 272| 3 |4 | 850 71[100 | 128 | 165 [218 |300 |400 | 6 |6 |6 |920 92 |128 [170 |212 |290 |388 |515 |6 75
/670 670 — — | — [ — | — | 820 48|69 |88 |112 | 150 200| 272 3 4 900 73[103 |136 |170 (230 |308 [412 | & 6 6 980 100 | 136 |180 | 230 (308 (425 [560 |6 75
10 710 — — | — | — | — | 870 50|74 |95 |118 | 160| 218| 290| 4 4 950 78106 | 140 | 180 [243 |325 [438 | & 6 6 1030 103 140 | 185 236 | 315 |438 |580 | 6 75
/150 750 — — | — [ — | — | 920 54|78 (100 |128 | 170| 230| 308| 4 5 1000 80112 145 (185 | 250 335 |450 | 6 6 6 1090 109 [150 | 195 [250 | 335 |462 |615 |75 75
/800 800/ — — | — | — | — | 980 57|82 (106 |136 | 180| 243| 325| 4 |5 1060 182|115 |150 |195 |258 (355 [462 | 6 |6 |6 1150 112 155 |200 |258 |345 475 630 [75 | 75
/850 850/ — — | — | — | — [1030 57|82 (106 |136 | 180| 243| 325| 4 |5 1120 185|118 |155 |200 272 (365 (488 | 6 |6 |6 1220 118 |165 |212 |272 |365 500 670 [ 75 | 75
/900 900| — — | — | — | —[1090 60|85 |112 (140 | 190| 258| 345| 5 |5 (1180 188|122 | 165 [206 [280 |375 (500 | 6 |6 |6 |1280 122 |170 |218 280 |375 |515 [690 |75 | 75
/950 950 — — | — [ — | — [ 1150 63| 90 (118 |150 | 200| 272| 355 5 5 1250 95132 [ 175 (224 | 300 [400 |545 | 6 7.5 |75 |1360 132 | 180 |236 {300 (412 560 | 730 | 7.5 75
/1000 1000 — — | — | — | — [1220 711|100 (128 |165 | 218 | 300| 400| 5 6 |1320 103|140 | 185 (236 |315 [438 |580 | 6 7.5 |75 (1420 136 | 185 |243 |308 (412 560 | 750 |75 75
/1060 1060 — — | — | — | — | 1280 71{100 (128 [165 | 218| 300| 400| 5 |6 [1400 109|150 | 195 | 250 | 335 |462 |615 | 75 | 7.5 | 7.5 |1500 140 |195 |250 |325 |438 |600 {800 [95 | 95
/1120 1120 — — | — | — | — [ 1360 781|106 (140 |180 | 243 | 325| 438| 5 6 |1460 109|150 | 195 |250 {335 (462 |615 | 75 |75 |75 |1580 145 [ 200 |265 |345 462 615 [825 |95 95
/1180 1180 — — | — | — | — [ 1420 781|106 (140 |180 | 243| 325| 438| 5 6 1540 115|160 206 [272 355 (488 |650 | 75|75 |75 |1660 155 |212 | 272 | 355 | 475 | 650 (875 | 95 95
/1250 1250 — — | — | — | — [1500 180|112 (145 |185 | 250 | 335| 450| 6 6 |1630 122|170 (218 |280 {375 [515 |690 | 75 |75 |75 |1750 — |218 [290 |375 [500 | — | — | — | 95
/1320 1320 — — | — | — | — | 1600 188|122 |165 (206 | 280 | 375| 500| 6 6 (1720 128|175 | 230 |300 | 400 (545|710 | 75|75 |75 |1850 — [230 |300 |400 (530 | — | — | — |12
/1400 1400 — — | — | — | — [1700 195|132 (175 |224 | 300| 400| 545| 6 75 (1820 — | 185 243 315 {4256 | — | — | — |95 |95 |1950 — [243 |315 |412 645 | — | — | — |12
/1500 1500/ — — | — | — | — | 1820 — |140 |185 [243 | 315 — | — | — |75 |1950 — |195 |258 335 450 | — | — | — |95 |95 |2120 — |272 | 355 |462 [616 | — | — | — |12
/1600 1600 — — | — [ — | — [1950 — |155 (200 |265 | 345| — | — | — |75 |[2060 — |200 265 {345 |462 | — | — | — [95 | 95 (2240 — |280 (365 |475 [630 | — | — | — [12
/1700 1700/ — — | — | — | — | 2060 — |160 |206 |272 | 365 — | — | — |75 |2180 — |212 |280 (355 (475 | — | — | — |95 |95 |2360 — |290 {375 [500 {650 | — | — | — |15
/1800 1800 — — | — | — | — |[2180 — |165 (218 |290 | 375| — | — | — [ 95 |2300 — |218 (290 [375 |500 | — | — | — (12 |12 |2500 — |308 (400 |530 {690 | — | — | — [15
/1900 1900/ — — | — | — | — | 2300 — |175 {230 (300 | 400| — | — | — |95 |2430 — |230 |308 (400 630 | — | — | — [12 [12 - — === —|—|—|—|—
/2000 2000 — — | — | — | — [2430 — |190 (250 325 | 425| — | — | — |9 | — —|—|—|—|—|—|—|—|—|—|— —|—|—|—|—|—|—|—1|—
Mpumeyanus  [ins cnepytolmx hacok pasmepsl, ykasaHHble B 370/ TabnuLe, He 0053aTenbHO COBNAAAOT C (haKT4ECKUMK: (a) DacKy KaHABOK HA HAPYXHbIX KOJbLAX, KOTOPbIE UMEIOT KaHaBKM N0 CTONOPHbIE KOMbLIA.

(6) fnm KX p

NKOB C TOHKUM C

(r) Ansi NOAWMNHNKOB C KOHMYECKUMM OTBEPCTUAMM (DACKW HA BHYTPEHHIX KOMbLAX NOALINMHIKOB.

, (hacki Ha CTopoHe Oe3 GopTa v 0TBEPCTUA (ANS BHYTPEHHEr0 KOMbLA) W HAPYXXHOI NOBEPXHOCTI (AN HAPYXHOTO KONbLA).
(B) [l pazmanbHo-yNOPHBIX WapUKOMOALMMHUKOB (ackin Mexay TOPLEBO NOBEPXHOCTbIO M OTBEPCTUEM (A1 BHYTPEHHETO KOJbLIA) WA HAPYXKHOI NOBEPXHOCTBIO (A5 HAPYXHOTO KOMbLA).

MSN
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Taonuua 7.1. OCHOBHblEe pa3mepbl paguanbHbIX NOAWMWNHUKOB (KPOME KOHNYECKUX MOAWMNHUKOB) — 2 —

EQnHMLbL: Mm

0pHopsaHble 62 63 64
7 622 632 7 623 633 7
[LIByxpspHble 42 52 43 53
12 2 | 8 3 % | 3 1
Unnzpuseckre NN 31 N2 N22 | N32 N3 N23 | N33 N4
Wronbyarble
Cthepu4eckue NOAMMHUKI
g o 231 | 241 m | m 213 3
= [nametp cepum 1 [lnametp cepum 2 [nametp cepum 3 [nametp cepum 4
=
é J Pa3mepHble cepun Paac"é'eﬂ;"'e Pa3mepHbie cepun Pa%rgeanble Pa3mepHble cepyn P P e P P e Paaclgeaqb\e
g | cEp_
s p o unl2a]s[ar]o[una|p s2]o2[12]22]32]42]82]wa p 83]o03]13]23]33]83]033 D o4]24 |oana
8
=
2 B 7 (Mint) (i) B T i) B 7 (i)
w6 — — -1 —1—-"1—-"1—-"T—-—"1"— —"[—-"T—-"7T-"T-"T-""1—""T-"1" —"7T7-"T-"7T-"7T—"91—"7T—-"971- —"71T—-—"71-
1 |l—- - |\-/-1-/-!/-!-/- -/-!/-/-1-/-/-/-/- -|-|-|/—-\/-—-|/—-—|-/- —|—|-
5l — — | —|—-|—-|—-|-|-1=- —-|—-|—-|—-|—-|-|-|=-|=- —|/=-|=-/—-1—-1|- - — | ==
2 2= —|—=-|=-]|=-]|=-|=-]|=-|/=- =/=|=/=|/=-/=/=|/—=-|=- =-|=/=-|/=-|=/—=-|/=-|= —=|—-/|-
25| — — | —| - == =|=-—|= —|—=|=|=|=|—-|=|=|=- =|—=|=-|=-|=-|=-|=|= —=1]—=1-=
3 3 — —|—|—=|—=|—]|—=—|—1| 10 25/ 4| —|—1] 5| — 101|015 13 — 5| — | — | 7| —]oo|— —|—|—
4 4] — — — — — — — — 13 3 5 — — 7 — 0.15| 02 16 — 5| — — 9 — 0.3 — — — —
5 5] — — — — 7| — — — 16 3.5 5 — — 8 — 0.15| 03 19 — 6| — 10 — 0.3 — — — —
6 6| — — — 8 0| — — — 19 4 6| — — 10 — 0.2 03 22 — 7| — 1l 13 — 0.3 — — — —
7 71 — — — 9 " % | — — 22 5 71 — — " — 03] 03 26 — 9 13 15 — 0.3 — — — —
8 8 — — — 10 12 15| — — 24 5 8| — — 12 — 03] 03 28 — 9| — 13 15 0.3 30 0 14| 0.6
9 9] — — — 10 12 16| — — 26 6 8| — — 13 — 03] 03 30 — 10| — 14| 16 — 0.6 32 1" 15| 0.6
00 10| — — | — | 12| 14| 18| —|—1| 3 7 9| — | 14| 143 — | 03| o6 | 3 9| 1| — | 17|19 | 03| 06| 37 12| 16|06
o1 12| — — | — | 12| 14| 18] — | — | 32 7 10 — | 14| 159 — | 03| 06| 37 9| 12— 7119 | 03] 1 42 13| 191
02 15 — — | — 12 14| 18] — | — | 35 8 n| — 14| 159) 20| 03| 06 42 9 13| — 17019 | 03] 1 52 15| 24| 11
03 17 — — — 13 15 20| — — 40 8 12| — 16 1751 22 03] 06 47 10 14| — 19| 22.2| 06 1 62 17 29 | 11
04 200 — — — 15 18 24 — — 47 9 14 — 18 20.6 27 0.3 1 52 10 15 | — 21 22.2| 06 1.1 72 19 33 1.1
P2 2| — — | — | 16| 19 25| — [ — | 50 9 14| — | 18| 2068 27| 03| 1 56 11| 16| — | 21|25 [ 06|11 — —|—|—
05 25| — — — 16 19 25 — — 52 10 15 — 18 20.6 27 0.3 1 62 12 17 — 24 2541 0.6 1.1 80 21 36 1.5
28 28 — — | — | 17| 20| 27| — | — | 58 10 16| — | 19| 23| 30| 06| 1 68 13| 18| — | 24[30 | 06| 11| — —|—|—
06 30 — — | — | 18] 21| 28| — | — | 62 10 16| — | 20| 238 32| 06| 1 72 13| 19| — | 27| 302| 06| 1.1 | % 23| 40| 15
32 32| — — — 19 23 30 | — — 65 11 171 — 21 25 33 0.6 1 75 14 20 | — 28 | 32 0.6 1.1 = — — —
07 35| — — — 21 25 33| — — 72 12 171 — 23 27 37 0.6 11 80 14 21| — 31 34.9| 0.6 1.5 100 25 43 |1 1.6
08 40| — — — 22 26 3B | — — 80 13 18| — 23 30.2| 40 0.6 1.1 90 16 23| — 33| 365 1 15 110 27 46 | 2
09 45| — — — 22 26 3| — — 85 13 191 — 23 30.2| 40 0.6 11 100 17 25 | — 36| 39.7| 1 15 120 29 50 | 2
10 50, — — — 22 26 35| — — 90 13 20| — 23 30.2| 40 0.6 1.1 110 19 21 | — 40 | 4441 1 2 130 31 53 | 2.1
1" 55| — — — 24 30 40 | — — 100 14 21 — 25 | 33.3| 4b 0.6 15 120 21 29| — 43| 49.21 11 2 140 33 57 | 2.1
12 60| — — — 24 30 40| — — 110 16 22| — 28 | 36.5| 50 1 15 130 22 31| — 46 | 54 1.1 2.1 150 35 60 | 2.1
13 65| — — — 27 34 45 | — — 120 18 23| — 31 38.1 56 1 15 140 24 33| — 48 | 5871 1.1 2.1 160 37 64 | 2.1
14 70, — — — 27 34 45 — — 125 18 24 — 31 39.7 56 1 15 150 25 3B | — 51 63.5| 1.5 2.1 180 42 74 1 3
15 75 — — — 30 37 50 | — — 130 18 25| — 31 41.3| 56 1 15 160 27 37| — 55| 683| 15| 2.1 190 45 77| 3
16 80| — — — 30 37 50 | — — 140 19 26| — 33 444 60 1 2 170 28 39| — 58 | 683| 15| 2.1 200 48 80 | 3
17 85| — — — 31 41 56 | — — 150 21 28| — 36 | 49.2| 65 1.1 2 180 30 41| — 60 | 73 2 3 210 52 86 | 4
18 90, 150 — — 33 45 60 | — 2| 160 22 30 | — 40 | 52.4| 69 1.1 2 190 30 43 | — 64 | 73 2 3 225 54 90 | 4
19 95| 160 — — 39 52 65 | — 2 170 24 32| — 43 55.6| 75 1.1 21 200 33 45 | — 67 | 77.8| 2 3 240 55 95 | 4
20 100 165 21 30 39 52 65 1.1 2 180 25 34| — 46 60.3| 80 15| 21 215 36 47 51 73| 826 2.1 3 250 58 98 | 4
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21 105| 175 22 33 42 56 69 1.1 2 190 27 36| — 50 | 65.1 85 1.5 21 225 37 49 53 77 87.3] 2.1 3 260 60 | 100 4
22 110| 180 22 33 42 56 69 1.1 2 200 28 38| — 53 | 69.8 90 1.5 21 240 42 50 57 80 92,11 3 3 280 65 | 108 4
24 120 200 25 38 48 62 80 1.5 2 215 — 40 42 58 | 76 9% | — 21 260 44 55 62 86 | 106 3 3 310 72 | 118 5
26 130| 210 25 38 48 64 80 1.5 2 230 — 40 46 64 | 80 100 | — 3 280 48 58 66 93 | 112 3 4 340 78 | 128 5
28 140 225 27 40 50 68 85 1.5 2.1 250 — 42 50 68 | 88 109 | — 3 300 50 62 70 | 102 | 118 4 4 360 82 | 132 5
30 150 250 31 46 60 80 | 100 2 2.1 270 — 45 54 73 | 96 18| — 3 320 — 65 75| 108 | 128 — 4 380 85 | 138 5
32 160 270 34 51 66 86 | 109 2 2.1 290 — 48 58 80 | 104 128 | — 3 340 — 68 79 | 114 136 — 4 400 88 | 142 5
34  170| 280 34 51 66 88 | 109 2 2.1 310 — 52 62 86 | 110 140 | — 4 360 — 72 84 | 120 | 140 — 4 420 92 | 145 5
36 180 300 37 56 72 96 | 118 2.1 3 320 — 52 62 86 | 112 140 | — 4 380 — 75 88 | 126 | 150 — 4 440 95 | 150 6
38 190 320 42 60 78 | 104 | 128 3 3 340 — 55 65 92 | 120 150 | — 4 400 — 78 92 | 132 | 155 — 5 460 98 | 155 6
40 200, 340 44 65 82 112 | 140 3 3 360 — 58 70 98 | 128 160 | — 4 420 — 80 97 | 138 | 165 — 5 480 102 | 160 6
44 220| 370 48 69 88| 120 | 150 3 4 400 — 65 78 108 | 144 180 | — 4 460 — 88 | 106 | 145 | 180 — 5 540 115 | 180 6
48 240, 400 50 74 95 | 128 | 160 | 4 4 40 — 72 85| 120 | 160 200 | — 4 500 — 95 | 114 | 165 | 195 — 5 580 122 | 190 6
52 260 440 57 82| 106 | 144 | 180 | 4 4 480 — 80 90 | 130 [ 174 218 | — 5 540 — 102 | 123 | 165 | 206 — 6 620 132 | 206 75
56 280 460 57 82| 106 | 146 | 180 | 4 5 500 — 80 90 | 130 | 176 218 | — 5 580 — 108 | 132 | 175 | 224 — 6 670 140 | 224 7.5
60 300, 500 63 90 | 118 | 160 | 200 5 5 540 — 85 98 | 140 | 192 243 | — 5 620 — 109 | 140 | 185 | 236 — 75| 710 150 | 236 7.5
64 320 540 Al 100 | 128 | 176 | 218 5 5 580 — 92 105 | 150 | 208 258 | — 5 670 — 112 | 155 | 200 | 258 — 7.5 | 750 155 | 250 9.5
68 340| 580 78 | 106 | 140 | 190 | 243 5 5 620 — 92 | 118 | 165 | 224 280 | — 6 710 — 118 | 165 | 212 | 272 — 75| 800 165 | 265 9.5
72 360, 600 78 | 106 | 140 | 192 | 243 5 5 650 — 95 | 122 | 170 | 232 290 | — 6 750 — 125 | 170 | 224 | 290 — 75| 850 180 | 280 9.5
76 380| 620 78 | 106 | 140 | 194 | 243 5 5 680 — 95 | 132 | 175 | 240 300 [ — 6 780 — 128 | 175 230 | 300 — 7.5 900 190 | 300 9.5
80 400| 650 80 | 112 | 145 | 200 | 250 6 6 720 — 103 | 140 | 185 | 256 315 | — 6 820 — 136 | 185 | 243 | 308 — 75| 950 200 | 315 | 12
84 420 700 88 | 122 | 165 | 224 | 280 6 6 760 — 109 | 150 | 195 | 272 33 | — 75 850 — 136 | 190 | 250 | 315 — 95| 980 206 | 325 | 12
88 440 720 88 | 122 | 165 | 226 | 280 6 6 790 — 112 | 155 | 200 | 280 345 | — 75 900 — 145 | 200 | 265 | 345 — 9511030 212 | 335 | 12
92 460 760 95 | 132 | 175 | 240 | 300 6 75| 830 — 118 | 165 | 212 | 296 366 | — 75 950 — 165 | 212 | 280 | 365 — 9.5 1060 218 | 345 | 12
96 480| 790 100 | 136 | 180 | 248 | 308 6 75| 870 — 1256 | 170 | 224 | 310 388 | — 75 980 — 160 | 218 | 290 | 375 — 9.5 (1120 230 | 365 | 15
/500 500 830 106 [ 145 | 190 | 264 | 325 7.5 75| 920 — 136 | 185 | 243 | 336 412 | — 7511030 — 170 | 230 | 300 | 388 — 12 1150 236 | 375 | 15
/530 530| 870 109 | 150 | 195 | 272 | 335 7.5 75| 980 — 145 | 200 | 258 | 355 450 | — 95| 1090 — 180 | 243 | 325 | 412 — 12 1220 250 | 400 | 15
/560 560 920 115 | 160 | 206 | 280 | 355 7.5 7.5 (1030 — 160 | 206 | 272 | 365 475 | — 95 | 1150 — 190 | 258 | 335 | 438 — 12 1280 258 | 412 | 15
/600 600| 980 122 | 170 | 218 | 300 | 375 7.5 7.5 (1090 — 155 | 212 | 280 | 388 488 | — 95| 1220 — 200 | 272 | 355 | 462 — 15 1360 272 | 438 | 15
/630 630 1030 128 | 175 | 230 | 315 | 400 7.5 7.5 1150 — 165 | 230 | 300 | 412 515 | — | 12 1280 — 206 | 280 | 375 | 488 — 15 1420 280 | 450 | 15
/670  670| 1090 136 | 185 | 243 | 336 | 412 7.5 75 (1220 — 175 | 243 | 315 | 438 545 | — | 12 1360 — 218 | 300 | 400 | 515 — 15 1500 290 | 475 | 15
/110  710] 1150 140 | 195 | 250 | 345 | 438 9.5 95 | 1280 — 180 | 250 | 325 | 450 560 | — | 12 1420 — 224 | 308 | 412 | 530 — 15 — — — —
/150 750| 1220 150 | 206 | 272 | 365 | 475 | 9.5 | 95 | 1360 — | 195 | 265 | 345 | 475 | 615 | — | 15 1500 — | 236 | 325 | 438 | 560 | — | 15 - — | = | =
/800 800 1280 155 | 212 | 272 | 375 | 475 9.5 95 | 1420 — 200 | 272 | 355 | 488 615 | — | 15 1600 — 258 | 3b5 | 462 | 600 — 15 — — — —
/850  850| 1360 165 | 224 | 290 | 400 | 500 | 12 12 | 1500 — | 206 | 280 | 375|515 | 650 | — | 15 1700 — | 272| 375 | 488 | 630 | — | 19 - — | — | =
/900 900 1420 165 | 230 | 300 | 412 | 515 | 12 12 1580 — 218 | 300 | 388 | 515 670 | — | 15 1780 — 280 | 383 | 500 | 650 — 19 — — — —
/950  950| 1500 175 | 243 | 315 | 438 | 545 | 12 12 | 1660 — | 230 | 315 | 4125830 | 710 | — |15 1850 — | 290 | 400 | 515|670 | — | 19 — | = | —
/1000 1000, 1580 185 | 258 | 335 | 462 | 580 | 12 12 1750 — 243 | 330 | 425 | 560 750 | — | 15 1950 — 300 | 412 | 545 | 710 — 19 — — — —
/1060 1060 1660 190 | 265 | 345 | 475 | 600 | 12 15 — - — — — — — — — — — — — — — — — — — — —
/1120 1120 1750 — 280 | 365 | 475 | 630 | — | 15 — — — — — — — — — — — — — — — — — — — — —
/1180 1180, 1850 — 290 | 3838 | 500 | 670 | — | 15 = — — — — — — — — = — — — — — — — = — — —
/1250 1250) 1950 — 308 | 400 | 530 | 710 | — | 15 = — — — — — — — — = — — — — — — — = — — —
/1320 1320| 2060 — 325 | 425 | 560 | 750 | — | 15 — — — — — — — — — = — — — — — — — = — — —
/1400 1400 2180 — 345 | 450 | 580 | 775 | — | 19 = — — — — — — — — = — — — — — — — = — — —
/1500 1500| 2300 — 365 | 462 | 600 | 800 | — | 19 = — — — — — — — — = — — — — — — — = — — —
Qs ¢ (hacok YyKasaHHble B 370 TabnuLie, He 0653aTeNbHO COBNAAAT C (haKTUYECKUMIA:

pi
(@) DacKu KaHaBOK Ha HAPYXXHBIX KOMbLAX, KOTOPbIE UMEIOT KaHaBKW M0Z CTOMOPHbIE KOMbLA.

(6) NSt WMAMHAPMYECKVX POMMKONOALIMMHIKOB C TOHKUM CEYEHMEM, (hacku Ha CTOPOHe Ge3 GopTa 1n 0TBEPCTHA (AN1S BHYTPEHHETO KOMbLA) WA HApYXKHOV NOBEPXHOCTM (ANS HAPYXKHOTO KOMbLia).
(B) [inst papuanbHo-ynopHbIX LLIAPUKONOALWNIHUKOB (hACKIn MEXAY TOPLEBOIl NOBEPXHOCTbIO M OTBEPCTUEM (ANS BHYTPEHHETO KOMbLA) UMW HApYXKHO/ NOBEPXHOCTbIO (1S HAPYXKHOTO KOMbLIa).

(r) Zinfl NOALLMNHUKOB C KOHYECKUMU OTBEPCTUSIMM (DACKV HA BHYTPEHHMX KOIbLIAX NOALINNHIKOB.

=
n
)




FTABAPUTHBIE PA3MEPBI U ONPEAENEHME HOMEPOB NOALLIWMHUKOB

Tabnuua 7.2. FaGapuTHbIE pa3mepbl

KoHuyeckue
ponuko- 329 320X 330 331
[vametp cepun 9 [wametp cepum 0 [vametp cepum 1
=
= Paamepbl Pasmepb! Pasmepb!
g PaamepHble cepun 29 o Pa3mepHble cepuin | PaamepHble cepum P Pa3mepHble cepun o
a B Happoe b [ b He
E d ! 1 i | oo 20 30 o | o 31 oo | ki
2 D
z Blc|T|B|C|T b 2
T 7 (MuH) B | C| T|B|C| T|r(wum B | C| T | r (wm
0w 10| - —|-|-|-]|=-|1=-1=-1-= — - -l === === =1=1=-1-1-
n 12| - — | -—|-|=-|=|=|=]1-12 n|=]|n|1B3|=]1Bl0o3z|o03|] - —|-1]-|-1]-=
2 1B - — | -|-|-|-|=-1]1-1=-|3 12(-|12|14|-|14]03|]03| - —|-|-1]-1]-=-
3 17| - - | -|-|-]/-|-1]1-1-/3 B[- |5 |1B]03]|]03] - —|-|-1]-1]-
04 20 37 11| — |[1M6[12 |9 12 | 03]03| 42 15(12 B 17| - | 170606 - —|—-|~—-1|-1]-+-
122 22 40 - — - 12 9 12 03| 03 44 15 | 115 15 - - - 0.6 06| — - - - - -
05 25 42 n — 1.6 | 12 9 12 03| 03 47 15 | 115 15 17 | 14 17 0.6 06| — - - - - -
/28 28 45 - - - 12 9 12 03| 03 52 16 | 12 16 - - - 1 1 = - - - - -
06 30 47 n - 16 | 12 9 12 03| 03 55 17 |13 17 20 | 16 20 1 1 - - - - - -
/32 325 — | — |- |1 [10 [14 |06]|06| 58 17|13 17| - | - - |1 1 - - |- =-|-1-
07 35 55 13 - 14 14 15 | 14 06 | 0.6 62 18 | 14 18 21 17 21 1 1 = - - - - -
08 40 62 14 - 15 15 12 15 06 | 0.6 68 19 | 145| 19 22 | 18 22 1 1 75 26 | 205| 26 15 15
09 45 68 14 - 15 15 12 15 06 | 0.6 75 20 | 155 | 20 24 | 19 24 1 1 80 26 | 205| 26 15 15
10 50 72 14 - 15 15 12 15 06 | 0.6 80 20 | 155 | 20 24 |19 24 1 1 8 26 | 20 26 15 15
n 55 80 16 - 17 17 14 17 1 1 90 23 | 175 | 23 27 |21 27 15 15 95 30 | 23 30 15 15
12 60 85 16 - 17 17 14 17 1 1 95 23 | 175 | 23 27 |21 27 15 151100 30 | 23 30 15 15
13 65| 9 16| — [17 [17 |14 |17 |1 1 100 23 (175 | 23 | 27 | 21 27 |15 | 15| 10 34 | 265| 34 | 15 | 15
14 70 | 100 19 — 20 20 16 20 1 1 10 25|19 25 31 255 31 15 1561120 37 | 29 37 2 15
15 75 | 105 19 — 20 20 16 20 1 1 15 25 |19 25 31 255 31 15 161125 37 | 29 37 2 15
16 80 | 110 19 - 20 20 16 20 1 1 125 29 | 22 29 36 | 295| 36 15 1561130 37 | 29 37 2 15
17 85 | 120 22 - 23 23 18 23 15 15 130 29 | 22 29 36 | 295| 36 15 15 | 140 41 32 41 25 2
18 90 | 125 22 - 23 23 18 23 15 15 140 32| 24 32 39 | 325| 39 2 15 | 150 45 | 35 45 25 2
19 95 | 130 22 - 23 23 18 23 15 15 145 32 | 24 32 39 | 325| 39 2 15 | 160 49 | 38 49 25 2
20 100 | 140 24 - 25 25 20 25 15 15 150 32 | 24 32 39 [ 325| 39 2 15 | 165 52 | 40 52 25 2
21 105 | 145 24 - 25 25 20 25 15 15 160 35 | 26 35 43 | 34 43 25 2 175 56 | 44 56 25 2
22 110 | 150 24 - 25 25 20 25 15 15 170 38 |29 38 47 | 37 47 25 2 180 56 | 43 56 25 2
24 120 | 165 27 - 29 29 23 29 15 15 180 38 | 29 38 48 | 38 48 25 2 200 62 | 48 62 25 2
26 130 | 180 30 — 32 32 25 32 2 15 | 200 45 | 34 45 55 | 43 55 25 2 = - - - - -
28 140 | 190 30 - 32 32 25 32 2 15 210 45 | 34 45 56 | 44 56 | 25 2 - - - - - -
30 150 | 210 36 — 38 38 30 38 25| 2 225 48 | 36 48 59 | 46 59 | 3 25| — - - - - -
32 160 | 220 36 — 38 38 30 38 25| 2 240 51 | 38 51 - - - 3 25| — - - - - -
34 170 | 230 36 - 38 38 30 38 25| 2 260 57 | 43 57 - - - 3 25| — - - - - -
36 180 | 250 42 — | 45 45 34 45 25| 2 280 64 | 48 64 - - - 3 25| — - - - - -
38 190 | 260 42 — | 45 45 34 45 25| 2 290 64 | 48 64 - - - 3 25| — - - - - -
40 200 | 280 48 — 51 51 39 51 3 25 | 310 70 | 53 70 - - — 3 25| — — - - - —
44 220 | 300 48 - 51 51 39 51 3 25 | 340 76 | 57 76 - - - 4 3 - - - - - -
48 240 | 320 48 - 51 51 39 51 3 25 | 360 76 | 57 76 - - - 4 3 - - - - - -
52 260 | 360 - - - 635 | 48 635 3 25 | 400 87 | 65 87 - - - 5 4 - - - - - -
56 280 | 380 - — - 635 | 48 635 3 25 | 420 87 | 656 87 - - - 5 4 = - - - - -
60 300 | 420 - — - 76 57 76 4 3 460 100 | 74 100 - - - 5 4 = - - - - -
64 320 | 440 - - - 76 57 76 4 3 480 100 | 74 100 - - - 5 4 - - - - - -
68 340 460 — | — | — |7 |57 |7 |4 |3 — . -l - =] =-]=1=-|= =|1=1=1-1-=
72 360 |480 — | — | — |76 |57 |7 |4 |3 - e -l == == - = == =1-= -

Npumeyanna 1. [ipyrve cepun, He YkasaHHble B 3TON Tabnunue, Takxe onpeaensiores no ISO.
2. B pa3smepHoil cepun, OTHOCSILLIENCS K Cepun AuameTpoB 9, Knaccudukauus | jana no cTapbiM CTaHAapTam,
a knaccudmkauus Il — cornacHo ISO. He ykasaHHble pa3MepHble Cepun COOTBETCTBYHOT pa3mepam (D, B, C, T) cornacto ISO.
3. TpmBeaeHHble pasmepsbl (hacok ABNSIOTCS MUHUMANbHO AONYCTUMbIMM COrnacHo ISO. OHW He OTHOCATCS K (hackam,
PacnonoXeHHbIM Ha TOPLIEBOIA NOBEPXHOCTY.
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NSK

KOHMYECKUX posIMKONOALWUNHUKOB

EanHnupl: My
Koxunyeckue
302 322 332 303 nnm 303D 313 323 ponuKo-
MOALMTHIKA
[vametp cepun 2 [lvwametp cepum 3

=

£

Pa3mepHble Pa3mepHble Pa3mepHble PS]aa’gipmH PaamepHble cepum Pa3mepHble Pa3mepHble Paﬁmﬂb' ’g_

8

cepu 02 cepun 22 cepun 32 [ e 03 cepun 13 cepun 23 [me ol g 2

g

BlCc|T|B|C|T|B|C|T D g

7 (MuH) BlcCc|lcH T|B|C|T|B|C|T]|rmwmm =

30 9| —|97| 4| —|47|~-|—-| —|o06|06|386 n|l-—|-—|N9| || —-|17|-|179]|06]|06]| 10 o00
32 10| 9 (1075 14| — (1475 — | — | — |06 |06 | 8 12| — | |29 | = | = |17~ |19 |1 1 12 0
3% 1 10 | 175 14| — | 1475 — - — | 06 |06 42 BN — | 1425 — - - 17 | 14 [18.25] 1 1 15 02
40 12 1 1325 16 1411726 — - - |1 1 47 14| 12 — |156.25| — - - 19 | 16 |[20.25] 1 1 17 03
47 14 | 12 [1525| 18| 15]1925| — | — | — |1 1 52 15|13 | — |1625] — | — | — | 21 |18 |2225/ 15 |15 | 20 04
50 14 | 12 |15625) 18| 15[1925| — | — | — |1 1 56 16| 14 | — [1725] — | — | — | 21|18 |2225( 15 |15 | 22 /22
52 15 | 13 |1625| 18| 15[19.25| 22 |18 | 22 |1 1 62 17| 15 | 13 |1825] — | — | — | 24 |20 |2525/ 15 |15 | 25 05
58 16 14 | 1725 19 16| 20.25| 24 | 19 24 |1 1 68 18| 156 14 1975 — - - 24 1 20 |25.75] 15 15 28 /28
62 16 | 14 [1725| 20| 17|2125 25 | 195| 25 |1 1 72 19| 16 | 14 |2075 — | — | — | 27|23 [2875] 15 |15 | 30 06
65 17 | 15 |1825| 21| 182225 26 | 205| 26 |1 1 75 20|17 | 15 |2175] — | — | — | 28 | 24 |29.75| 15 | 15 | 32 /32
72 17 15 [18.25| 23 19 | 24.25( 28 | 22 28 | 15 15 80 211 18 15 |22.75 — - - 31 | 256 [32.75 2 15 35 07
80 18 16 |19.75| 238 19 [ 2475 32 | 25 32 | 15 15 20 23| 20 17 | 2525 — - - 33 | 27 |3525 2 15 40 08
8 19 16 |20.75| 23 19 [ 2475 32 | 25 32 | 15 15 | 100 25| 22 18 | 2725 — - - 36 | 30 |[38.25 2 15 45 09
90 20 17 |2175| 23 19 (2475 32 | 245 32 | 15 15 | 110 27| 23 19 |29.25) — - - 40 | 33 | 4225/ 25 | 2 50 10
100 21 18 [22.75| 25 212675 35 | 27 3% |2 15 | 120 29| 26 21 | 315 - - - 43 | 35 |455| 25 | 2 55 n
1m0 22 19 [23.75| 28 2412975 38 | 29 38 |2 15 | 130 31| 26 22 (335 | — - - 46 | 37 | 4853 25 60 12
120 23 | 20 |2475| 31| 273278 41 |32 | 41 |2 15 |140 33|28 | 23 (36 | — | — | — | 48[39 [51 |3 |25 | 65 13
125 24 21 |26.25| 31 27 (3325 41 | 32 41 12 15 | 150 35| 30 25 |38 - - - 51 | 42 |54 3 25 70 14
130 25 22 | 2125 31 273325 41 | 31 41 12 15 | 160 371 31 26 |40 - - - 55 | 45 |58 3 25 75 15
140 26 22 |2825| 33 28 (3525 46 | 35 46 | 25 | 2 170 39| 33 27 (425 | — - - 58 | 48 | 615 | 3 25 80 16
150 28 24 |305 36 301|385 | 49 | 37 49 | 25 | 2 180 41| 34 28 445 | — - - 60 | 49 | 635 4 3 85 17
160 30 26 |325 40 34425 | 55 | 42 55 | 25 | 2 190 43| 36 30 [465 | — - - 64 | 53 | 675 | 4 3 90 18
170 32 27 |345 43 37455 | 58 | 44 58 | 3 25 | 200 45| 38 32 (495 | — - - 67 | 55 | 715 | 4 3 95 19
180 34 29 |37 46 39 | 49 63 | 48 63 | 3 25 | 215 47 | 39 — | 515 51| 35 565 73 | 60 | 775 | 4 3 100 20
190 36 30 |39 50 43 | 563 68 | 52 68 | 3 25 | 225 49 4 — | 535 53 | 36 58 77 | 63 |815 | 4 3 105 21
200 38 32 |41 53 46 | 56 - - - |3 25 | 240 50 | 42 — | 545 57| 38 | 63 80 | 65 |845 | 4 3 10 22
215 40 34 435 58 50| 615 | — - - |3 25 | 260 55 | 46 — | 595 | 62| 42 | 68 86 | 69 |905 | 4 3 120 24
230 40 34 |4375| 64 54 | 6775 — - — | 4 3 280 58 | 49 — | 6375 66 | 44 | 72 93 | 78 | 9875 5 4 130 26
250 42 | 36 [4575| 68| 58|7175 — | — | — |4 |3 |300 62|53 | — [6775| 70| 47 | 77 | 102 [ 85 [10775|5 |4 |140 28
270 45 38 |49 73 60 | 77 - - — |4 3 320 65 | 55 - |72 75| 50 | 82 | 108 [ 90 (114 5 4 150 30
290 48 40 |52 80 67 | 84 - - — | 4 3 340 68 | 58 — |75 79| — 87 | 114 | 95 121 5 4 160 32
310 52 43 |57 86 ARE - - - |5 4 360 72 | 62 — |80 84| — 92 | 120 | 100 [127 5 4 170 34
320 52 43 |57 86 7|9 - - - |5 4 380 75| 64 — |83 88 | — 97 | 126 | 106 134 5 4 180 36
340 55 46 |60 92 75 | 97 - - - |5 4 400 78 | 65 — |86 92| — |1! 132 | 109 [140 6 5 190 38
360 58 48 |64 98 82 (104 - - - |5 4 420 80 | 67 — |89 97 | — (107 | 138 | 115 [146 6 5 200 40
400 65 54 |72 108 90 114 - - - |5 4 460 88 | 73 - |97 106 | — | 117 | 145 | 122 (154 6 5 220 44
440 72 60 |79 120 | 100 [127 - - - |5 4 500 95 | 80 — [105 14 — |125 | 155 | 132 [165 6 5 240 48
480 80 67 |89 130 | 106 [137 - - — |6 5 540 102 | 85 - M3 123 | — |[135 | 165 | 136 176 6 6 260 52
500 80 67 |89 130 | 106 [137 - - - |6 5 580 108 | 90 - M9 132 — |145 | 175 | 145 187 6 6 280 56
540 85 71 |96 140 | 115 [149 - - — |6 5 - - - - - - - - - - - - — | 300 60
580 92 75 104 150 | 125 [159 - - - |6 5 - - - - - - - - - - - - — | 320 64
— - - - - - - - — — — - - - — — - - - — - | = - - — | 340 68
= - - - - - - - - - - - - - - - - - - - - - - - — | 360 72

Kommentapuin () [ns noawwunnuka 303D no DIN, noAwmnHuK, cootBeTcTBYtoWmin 303D no JIS o6o3HayaeTcs kak 313.
NS NOALUINMHUKOB C BHYTPEHHUM AuameTpom cabiwe 100 mm, cepusi pasmepos 13 umeet Homep 313.
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FTABAPUTHBIE PA3MEPBI U ONPEAENEHME HOMEPOB NOALLIWMHUKOB

Tabnuua 7.3. FaGapuTHble pa3mepbl

YnopHble 511 512 522
Cehepuseckvie ynopHsie
PONMKOMOALIMMHIKI 292
[inametp cepum 0 [inametp cepum 1 [lnametp cepum 2

=
E PasmepHbie cepun PaamepHbie cepun Pa3mepHble cepun
=3

g d 70 ﬂ 10 71 n 72 ‘ 92 ‘ 12 22 22
‘;" D 7 (MuH)| D 7 (MuH)| D LieHTpanbhoe 7 (MUH)| 7't (MH)
=] KONbLIO
= T T T s

dy B

4 4 12 4 - 6 03 - - - - - 16 6 - 8 - - - 03 -

6 6 16 5 - 7 03 = - - - - 20 6 - 9 - - - 03 -

8 8 18 5 - 7 03 = - - - - 22 6 - 9 - - - 03 -
00 10 20 5 - 7 03 24 6 - 9 03 26 7 - il - - - 0.6 -
01 12 22 5 - 7 03 26 6 - 9 03 28 7 - n - - - 0.6 -
02 15 26 5 - 7 03 28 6 - 9 03 32 8 - 12 22 10 5 0.6 03
03 17 28 5 - 7 03 30 6 - 9 03 35 8 - 12 - - - 0.6 -
04 20 32 6 - 8 03 35 7 - 10 03 40 9 - 14 26 15 6 0.6 03
05 25 37 6 - 8 03 42 8 - n 06 47 10 - 15 28 20 7 0.6 03
06 30 42 6 - 8 03 47 8 - n 06 52 10 - 16 29 25 7 0.6 03
07 35 47 6 - 8 03 52 8 - 12 06 62 12 - 18 34 30 8 1 03
08 40 52 6 - 9 03 60 9 - 13 06 68 13 - 19 36 30 9 1 06
09 45 60 7 - 10 03 65 9 - 14 06 73 13 - 20 37 35 9 1 06
10 50 65 7 - 10 03 70 9 - 14 06 78 13 - 22 39 40 9 1 06
n 55 70 7 - 10 0.3 78 10 - 16 06 90 16 21 25 45 45 10 1 06
12 60 75 7 - 10 0.3 85 n - 17 1 95 16 21 26 46 50 10 1 06
13 65 80 7 - 10 03 90 n - 18 1 100 16 21 27 47 55 10 1 06
14 70 85 7 - 10 03 95 " - 18 1 105 16 21 27 47 55 10 1 1
15 75 90 7 - 10 03 100 " - 19 1 110 16 21 27 47 60 10 1 1
16 80 95 7 - 10 0.3 105 1 - 19 1 15 16 21 28 48 65 10 1 1
17 85 100 7 - 10 03 110 n - 19 1 125 18 24 31 55 70 12 1 1
18 90 105 7 - 10 03 120 14 - 22 1 135 20 27 35 62 75 14 11 1
20 100 120 9 - 14 06 135 16 21 25 1 150 23 30 38 67 85 15 11 1
22 110 130 9 - 14 06 145 16 21 25 1 160 23 30 38 67 95 15 11 1
24 120 140 9 - 14 06 155 16 21 25 1 170 23 30 39 68 100 15 11 11
26 130 150 9 - 14 06 170 18 24 30 1 190 27 36 45 80 110 18 15

28 140 160 9 - 14 0.6 180 18 24 31 1 200 27 36 46 81 120 18 15

30 150 170 9 - 14 0.6 190 18 24 31 1 215 29 39 50 89 130 20 15 11
32 160 180 9 - 14 06 200 18 24 31 1 225 29 39 51 90 140 20 15 11
34 170 190 9 - 14 06 215 20 27 34 11 240 32 42 55 97 150 21 15 11
36 180 200 9 - 14 06 225 20 27 34 11 250 32 42 56 98 150 21 15 2
38 190 215 1 - 17 1 240 23 30 37 11 270 36 48 62 109 160 24 2 2
40 200 225 n - 17 1 250 23 30 37 11 280 36 48 62 109 170 24 2 2
44 220 250 14 - 22 1 270 23 30 37 11 300 36 48 63 110 190 24 2 2
48 240 270 14 - 22 1 300 27 36 45 15 340 45 60 78 - - - 2.1 -
52 260 290 14 - 22 1 320 27 36 45 15 360 45 60 79 - - - 2.1 -
56 280 310 14 - 22 1 350 32 42 53 15 380 45 60 80 - - - 2.1 -
60 300 340 18 24 30 1 380 36 48 62 2 420 54 73 95 - - - 3 -
64 320 360 18 24 30 1 400 36 48 63 2 440 54 73 95 - - - 3 -

Mpumeyanna 1. MoAWUNHIKK pa3mMepHbIX cepuit 22, 23 1 24 IBNSIOTCA LBOAHBIMU.
2. MakcumanbHo LONYCTUMbIA HAPYKHbIA AUAMETP Bana v LEHTPANbHBIX KONEL, @ TAKXKE MUHUMANbHO [OMYCTUMbIiA
BHYTPEHHMIA uameTp CBOGOAHBIX KOMeL, B JaHHOM Tabnunue He yKasaHbl. (CM. TabnunLbl N0 YNOPHbIM NOALIMMHAKAM
B pasgene «Tabauupl NOALIMMHUKOB».)
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NSK

YNOPHbIX NOAWMMNHUKOB (C NIOCKOIA NOCAA04HOI NOBEPXHOCTbIO) — 1 —

EAnHub: MM
513 523 514 524 YnopHsie
293 294 Cahepiseckme ynopHsle
Jvametp cepum 3 [vametp cepun 4 [vametp cepum 5
=
PaamepHsie cepuu PaaMepHble ceph "“;;99"”5 s
ik S
I 8
73 ‘ 93 ‘ 13 23 23 74 ‘ 94 ‘ 14 24 24 95 E
D LienTpanbHoe T (MuH) |7 (Mu)] D LieHTpanbhoe ¥ (MaH) |7} (Mn)| D 7)o g‘;
KONbLO KONbLiO 8
T = T = T =
d, | B d, | B
20 7 - 1" - — | = | o6 | — = - - - - - - | - - = - | - 4 4
24 8 —| 12 - — | = | o6 | — - - - - - - - | - - - - | - 6 6
26 8 —| 2 - - | - | 06| - - - - - - - - | - - - - | - 8 8
30 9 —| 1 - - | - | 06| - - - - - - - - | - - - - | - 0 00
32 9 —| 1 - — | = | o6 | — = - - - - - - | - - = - | - 2 0
37 10 —| 15 - — | = | o8| — - - - - - - - - - - - | - 15 02
40 10 - 16 - - - 06 - = - - - - - - - - 52 21 1 17 03
47 12 - 18 - - - 1 - - - - - - - -] = - 60 24 | 1 20 04
52 12 - 18 34 20 8 1 0.3 60 16 21 24 45 15 il 1 0.6 73 29 11 25 05
60 14 - 21 38 25 9 1 0.3 70 18 24 28 52 20 12 1 0.6 85 34 11 30 06
68 15 - 24 44 30 10 1 0.3 80 20 27 32 59 25 14 11 0.6 | 100 39 11 35 07

78 17| 2| 26| 4| 30| 12 |1 |06 | % 23| 3 | 36| 65| 30| 15 |11 | 06| 1m0 42| 15| 4 o8

85 18 24 28 52 35 12 1 0.6 100 25 34 39 72 35 17 11 0.6 | 120 45 2 45 09
95 20 27 31 58 40 14 11 0.6 110 27 36 43 78 40 18 15 0.6 | 135 51 2 50 10
105 23 30 35 64 45 15 11 0.6 120 29 39 48 87 45 20 15 0.6 | 150 58 21 55 n

110 23 30 35 64 50 15 11 0.6 130 32 42 51 93 50 21 15 0.6 | 160 60 21 60 12

15 23 30 36 65 55 15 11 0.6 140 34 45 56 101 50 23 2 1 170 63 21 65 13
125 25 34 40 72 55 16 11 1 150 36 48 60 | 107 55 24 2 1 180 67 3 70 14
135 27 36 44 79 60 18 15 1 160 38 51 65 15 60 26 2 1 190 69 3 75 15
140 27 36 44 79 65 18 15 1 170 41 54 68 | 120 65 27 2.1 1 200 73 3 80 16
150 29 39 49 87 70 19 15 1 180 42 58 72 | 128 65 29 2.1 11 | 215 78 4 85 17
155 29 39 50 88 75 19 15 1 190 45 60 77 | 135 70 30 2.1 11 | 225 82 4 90 18
170 32 42 55 97 85 21 15 1 210 50 67 85 | 150 80 33 3 11 | 250 90 4 100 20
190 36 48 63 110 95 24 2 1 230 54 73 95 | 166 90 37 3 11 | 270 95 5 10 22
210 4 54 70 | 123 | 100 27 21 11 250 58 78 102 177 95 40 4 15 | 300 109 5 120 24
225 42 58 75 | 130 110 30 21 11 270 63 85 10 | 192 100 42 4 2 320 115 5 130 26
240 45 60 80 | 140 | 120 31 21 11 280 63 85 12 | 196 110 44 4 2 340 122 5 140 28
250 45 60 80 | 140 | 130 31 2.1 11 300 67 90 120 | 209 120 46 4 2 360 125 6 150 30
270 50 67 87 | 153 | 140 33 3 11 320 73 95 130 | 226 130 50 5 2 380 132 6 160 32
280 50 67 87 | 1583 | 150 33 3 11 340 78 | 103 135 | 236 135 50 5 21 | 400 140 6 170 34

300 54 73 95 | 165 | 150 37 3 2 360 82 | 109 140 | 245 140 52 5 3 420 145 6 180 36
320 58 78 105 | 183 | 160 40 4 2 380 85 115 150 - - - 5 - 440 150 6 190 38
340 63 85 10 | 192 170 42 4 2 400 90 | 122 165 - — — 5 . 460 155 75 200 40
360 63 85 12 - - - 4 - 420 90 | 122 160 - — — 6 . 500 170 75 220 44
380 63 85 112 - - - 4 - 440 90 | 122 160 - - - [ - 540 180 75 240 48
420 73 95 130 - - - 5 - 480 100 | 132 175 - - - 6 - 580 190 95 260 52
440 73 95 130 - - - 5 - 520 109 | 145 190 - - - 6 - 620 206 95 280 56
480 82 109 140 - - - 5 - 540 109 | 145 190 - - - 6 - 670 224 95 300 60
500 82 109 140 - - - 5 - 580 18 | 1856 | 205 - - - 75 - 710 236 95 320 64
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FABAPUTHbBIE PASMEPBI U ONPEAENEHWE HOMEPOB NMOALLMNHUKOB

Tabnuua 7.3. FaGapuTHble pa3mepbl

Ynopisie 511 512 522
Cahepuseckyie yopHsie
PONIMKONOAWMNHUKI 292
[inametp cepum 0 [inametp cepum 1 [lnametp cepum 2
=
E Pa3mepHble cepun Pa3mepHble cepun PasmepHbie cepum
=3
g d 70 ﬂ 10 71 n 72 ‘ 92 ‘ 12 22 22
‘;" D 7 (MuH)| D 7 (MuH)| D LierTpanchioe 7 (MUH)| 7't (MH)
S KONbLIO
= T T T :
dy B
68 340 380 18 24 30 1 420 36 48 64 2 460 54 73 96 - - - 3 -
72 360 400 18 24 30 1 440 36 48 65 2 500 63 85 110 - - - 4 -
76 380 420 18 24 30 1 460 36 48 65 2 520 63 85 12 - - - 4 -
80 400 440 18 24 30 1 480 36 48 65 2 540 63 85 12 - - - 4 -
84 420 460 18 24 30 1 500 36 48 65 2 580 73 95 130 - - - 5 -
88 440 480 18 24 30 1 540 45 60 80 21 600 73 95 130 - - - 5 -
92 460 500 18 24 30 1 560 45 60 80 21 620 73 95 130 - - - 5 -
96 480 520 18 24 30 1 580 45 60 80 2.1 650 78 103 135 - - - 5 -
/500 500 540 18 24 30 1 600 45 60 80 21 670 78 103 135 - - - 5 -
/530 530 580 23 30 38 11 640 50 67 85 3 710 82 109 140 - - - 5 -
/560 560 610 23 30 38 11 670 50 67 85 3 750 85 15 150 - - - 5 -
/600 600 650 23 30 38 11 710 50 67 85 3 800 90 122 160 - - - 5 -
1630 630 680 23 30 38 11 750 54 73 95 3 850 100 132 175 - - - 6 -
/670 670 730 27 36 45 15 800 58 78 105 4 900 103 140 180 - - - 6 -
1710 710 780 32 42 53 15 850 63 85 12 4 950 109 145 190 - - - 6 -
1750 750 820 32 42 53 15 900 67 90 120 4 1000 12 150 195 - - - 6 -
/800 800 870 32 42 53 15 950 67 90 120 4 1060 18 155 205 - - - 75 -
/850 850 920 32 42 53 15 | 1000 67 90 | 120 4 120 122 160 | 212 - - - 75 -
/900 900 980 36 48 63 2 1060 73 95 130 5 1180 125 170 220 - - - 75 -
1950 950 1030 36 48 63 2 1120 78 103 135 5 1250 136 180 236 - - - 75 -
/1000 1000 1090 41 54 70 21 1180 82 109 140 5 1320 145 190 250 - - - 95 -
/1060 1060 1150 41 54 70 21 1250 85 15 150 5 1400 155 206 265 - - - 95 -
/1120 1120 1220 45 60 80 2.1 1320 90 122 160 5 1460 - 206 - - - - 95 -
/1180 1180 1280 45 60 80 2.1 1400 100 132 175 6 1520 - 206 - - - - 95 -
/1250 1250 1360 50 67 85 3 1460 - - 175 6 1610 - 216 - - - - 95 -
/1320 1320 1440 - - 95 3 1540 - - 175 6 1700 - 228 - - - - 95 -
/1400 1400 1520 - - 95 3 1630 - - 180 6 1790 - 234 - - - - 12 -
/1500 1500 1630 - - 105 4 1750 - - 195 6 1920 - 252 - - - - 12 -
/1600 1600 1730 - - 105 4 1850 - - 195 6 2040 - 264 - - - - 15 -
/1700 1700 | 1840 - - 112 4 1970 - - | 212 75 | 2160 - 276 - - - - |15 -
/1800 1800 1950 - - 120 4 2080 - - 220 75 2280 - 288 - - - - 15 -
/1900 1900 2060 - - 130 5 2180 . - 220 75 = - - - - - - - -
/2000 2000 2160 - - 130 5 2300 - - 236 75 = - - - - - - - -
12120 2120 2300 - - 140 5 2430 - - 243 75 = - - - - - - - -
12240 2240 2430 - - 150 5 2570 - - 258 95 - - - - - - - - -
12360 2360 2550 - - 150 5 2700 - - 265 95 = - - - - - - - -
/2500 2500 2700 - - 160 5 2850 - - 272 95 = - - - - - - - -

MNpumeyanna 1. MoAWMNHUKN pasMepHbIX cepuii 22, 23 1 24 SBNAKOTCS ABOHBIMM.
2. MaxcumanbHo JonyCTUMbIA HAPYXHbIA MAMETP Bana W LEHTPaNbHbIX KOMELL, @ TakKe MUHUMANbHO [0MyCTUMBIA
BHYTPEHHWIA AnameTp cBOGOAHbIX KOMel, B AaHHON Tabnuue He yKasaHbl. (CM. Tabnamubl N0 YNOPHbIM NOALIMMIHIKAM
B paznene «Tabnuupl NOALIUMHUKOB>.)
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NSK

YNOPHbIX NOAWMNMNHUKOB (C NIOCKOIA NOCAA04HOI NOBEPXHOCTbIO) — 2 —

EnnHnubl: mm
513 523 514 524 Ynopible
Cpepudeckyte ynopHsie
293 294 POMKONOALLMNHUKIA
Jvametp cepum 3 [vametp cepun 4 [vametp cepum 5

PasiepHbie g

Pa3mepHbie cepun Pa3mepHble cepun P g

] g

73 ‘ 93 ‘ 13 23 23 74 ‘ 94 ‘ 14 24 24 95 d E

D LieHTpanbHoe T (MuH) |7 (Mu)] D LienTpanchoe F(MaH) |7y (aub)| D T |7 (MuH) g‘;

KOfbLiO KOJIbl S

r | T 0N1bLo r K]

d, | B d, | B

540 90 122 160 - — - 5 - 620 125 170 220 — - - 75 - 750 243 12 340 68
560 90 122 160 - - - 5 - 640 125 170 220 - - - 75 - 780 250 12 360 72
600 100 132 175 - - — 6 — 670 132 175 224 - - - 75 — 820 265 12 380 76
620 100 132 175 - - — 6 — 710 140 185 243 - - - 75 — 850 272 12 400 80
650 103 140 180 - - - 6 - 730 140 185 243 - - - 75 — 900 290 15 420 84
680 109 145 190 - - - 6 - 780 1856 | 206 265 - - - 9.5 - 950 308 15 440 88
710 112 | 150 | 195 - - - 6 - 800 155 | 206 | 265 - - | - | 95 — | 980 315 | 15 460 92
730 12 150 195 — - — 6 — 850 165 | 224 290 - — — 95 — | 1000 315 15 480 96
750 112 150 195 - - - 6 - 870 165 | 224 290 - - - 95 — |1060 335 15 500 /500
800 122 160 212 - - - 75 - 920 175 | 236 308 - - - 95 — |1090 335 15 530 /530
850 132 175 224 - - - 75 - 980 190 | 250 335 - - - 12 — | M50 355 15 560 /560
900 136 180 236 - — - 75 - 1030 195 | 258 335 — - - 12 — |1220 375 15 600 /600
950 145 190 250 - - - 95 - 1090 206 | 280 365 - - - 12 — |1280 388 15 630 /630
1000 150 200 258 - - - 95 - 1150 218 | 290 375 - - - 15 — |1320 388 15 670 /670
1060 160 212 272 - - — 95 — 1220 230 | 308 400 - - - 15 — | 1400 412 15 710 /710
1120 165 224 290 - - - 95 - 1280 236 | 315 412 - - - 15 - = - - 750 /750
1180 170 230 300 - - - 95 - 1360 250 | 335 438 - - - 15 - - - - 800 /800
1250 180 | 243 | 315 - - - |12 - |1440 — | 354 - - - = |15 - - - | - 850 /850
1320 190 250 335 - - - 12 - 1520 — | 372 - - - - 15 - = - - 900 /900
1400 200 272 355 - - — 12 — 1600 — | 390 - - - — 15 - - - - 950 /950
1460 - 276 - - - - 12 - 1670 — | 402 - - - - 15 - = - - 1000 /1000
1540 - 288 - - - - 15 - 1770 — | 426 - - - - 15 - = - - 1060 /1060
1630 - 306 - - - - 15 - 1860 — | 444 - - - - 15 - = - - 120 /1120
1710 - 318 - - - - 15 - 1950 — | 462 - - - - 19 - - - - 1180 /1180
1800 - 330 - - - - 19 - 2050 — | 480 - - - - 19 - - - - 1250 /1250
1900 - 348 - - - - 19 - 2160 — | 505 - - - - 19 - = - - 1320 /1320
2000 - 360 - - - - 19 - 2280 — | 530 - - - - 19 - = - - 1400 /1400
2140 — | 384 - - — | = |9 - - - - - - [ I - = — | — | 1500 /1500
2270 — | 402 - - — | = |9 - = - - - - - - |- - - — | — | 1600 /1600
— — — — — — — — — = — — — — — — — — - - - 1700 /1700
— — — — — — — — = — — — — — — — — - - - 1800 /1800
= - - - - I I - = - - - - - - | = - - — | — | 1900 /1900
= - - - - [ I - = - - - - - - |- - - — | = | 2000 /2000
- - - - - - - - — = - - - - [ I - - - | - | 2120 /2120
= - - - - - -] = - - - - - - - - | = — = — | = | 2240 /2240
= - - - - [ I - = - - - - - - | = - - — | — | 2360 /2360
— — — — — - — — — — - — - - — | -] = - - — | — | 2500 /2500
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FABAPUTHbBIE PASMEPBI U ONPEAENEHWE HOMEPOB NMOALLMNHUKOB

Tabnuua 7.4. Pa3amepbl KaHaBOK MO CTOMOPHOE KOMbLIO U NPYXXWUHHBIX CTONOPHbIX Konewy — (1)
MoawmMnHMKN pa3mepHbIX cepuii 18 n 19

ab
7
™
T
™~
¢Dy
TMoAWMAHMKN KaHaBka nop, CTOnopHoe KoMbLo
TonoxeHve KaHaBKy NOJ CTONOPHOE KOMbLIO
d JinameTp KaHaBKkn a LnpuHa kaHaBku Pagnyc
noj CTONOPHOE KOJbLO 10z, CTONOPHOE KONbLLO | BHYTPEHHMX

D Pa3mepHble cepum NOALINMHUKOB b yrnos

Pa3mepHble cepun Dy 18 19 T
18 19 Makc MUH Make MUH Make MUH Makc MUH Makc
— 10 22 20.8 20.5 — — 1.05 0.9 1.05 0.8 0.2
— 12 24 22.8 225 - - 1.05 0.9 1.05 0.8 0.2
— 15 28 26.7 26.4 — — 1.3 1.15 1.2 0.95 0.25
— 17 30 28.7 28.4 - - 1.3 1.15 1.2 0.95 0.25
20 — 32 30.7 30.4 1.3 1.15 — — 1.2 0.95 0.25
22 — 34 32.7 324 1.3 1.15 — 1.2 0.95 0.25
25 20 37 35.7 35.4 1.3 1.15 17 1.2 0.95 0.25
— 22 39 377 374 — — 1.7 1.5 1.2 0.95 0.25
28 — 40 38.7 38.4 1.3 1.15 — 1.2 0.95 0.25
30 25 42 40.7 40.4 1.3 1.15 1.7 1.55 1.2 0.95 0.25
32 — 44 42.7 42.4 1.3 1.15 — — 1.2 0.95 0.25
— 28 45 43.7 43.4 — — 17 1.55 1.2 0.95 0.25
35 30 47 45.7 45.4 1.3 115 1.7 1.55 1.2 0.95 0.25
40 32 52 50.7 50.4 1.3 1.15 17 1.55 1.2 0.95 0.25
— 35 55 53.7 53.4 — — 1.7 1.55 1.2 0.95 0.25
45 — 58 56.7 56.4 1.3 1.15 — — 1.2 0.95 0.25
— 40 62 60.7 60.3 - — 1.7 1.55 1.2 0.95 0.25
50 — 65 63.7 63.3 1.3 1.15 — 1.2 0.95 0.25
— 45 68 66.7 66.3 — 1.7 1.2 0.95 0.25
55 50 72 70.7 70.3 17 1 1.7 1.5 1.2 0.95 0.25
60 — 78 76.2 75.8 1.7 — 1.6 1.3 0.4
— 55 80 779 775 — — 2.1 1.9 1.6 1.3 0.4
65 60 85 82.9 82.5 1.7 1.55 2.1 1.9 1.6 1.3 0.4
70 65 90 879 875 1.7 1.55 2.1 1.9 1.6 1.3 0.4
75 — 95 92.9 92.5 1.7 1.55 — — 1.6 1.3 0.4
80 70 100 979 975 1.7 1.55 2.5 2.3 1.6 1.3 0.4
— 75 105 102.6 102.1 - — 2.5 2.3 1.6 1.3 0.4
85 80 110 107.6 1071 2.1 1.9 2.5 2.3 1.6 1.3 0.4
90 — 115 112.6 1121 2.1 1.9 — — 1.6 1.3 0.4
95 85 120 1176 171 2.1 1.9 3.3 3.1 1.6 1.3 0.4
100 90 125 122.6 1221 2.1 1.9 3.3 3.1 1.6 1.3 0.4
105 95 130 1276 1271 2.1 1.9 3.3 3.1 1.6 1.3 0.4
110 100 140 1376 1371 2.5 2.3 3.3 3.1 2.2 1.9 0.6
— 105 145 142.6 142.1 — — 3.3 3.1 2.2 1.9 0.6
120 110 150 1476 1471 2.5 2.3 3.3 3.1 2.2 1.9 0.6
130 120 165 161.8 161.3 3.3 3.1 3.7 3.5 2.2 1.9 0.6
140 — 175 171.8 171.3 3.3 3.1 — — 2.2 1.9 0.6
— 130 180 176.8 176.3 — — 3.7 3.5 2.2 1.9 0.6
150 140 190 186.8 186.3 3.3 3.1 3.7 3.5 2.2 1.9 0.6
160 — 200 196.8 196.3 3.3 3.1 — — 2.2 1.9 0.6

Mpumeyannsa MuHUMANBHO A0NYCTUMBIA pasmep (acku... Ha HaPYXHOM KOJbLe CO CTOPOHbI KAHABKU NOJ CTOMOPHOE KOMbLO COCTABASET:
[ins pa3mepHoit cepumn 18: 0,3 MM NS HAPYXXHOTO AMameTpa 78 Mm U MeHee
0,5 MM NS HAPYXHOO AUAMETPA CBbILLE 78 MM,
[ins pasmepHoit cepumn 19: 0,3 MM NS HAPYXXHOTO AnameTpa 47 Mm 1 MeHee

0,5 MM NS HAPYXKHOrO AUaMeTpa CBbille 47mm.
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bokoBas KpbilLka

e

fh Kopnyc

NSK

j g’e (TeomMeTpNs NPYXMHHOrO CTOMOPHOIO KONbLA B KAHABKE)

Nt/

EauHnubl: MM

Mpy>W1HHOE CTOMOPHOE KONbLO

Bokosast Kpblluka

r

Homep BbicoTa B nonepeyHom Tonwwha eﬂ?fn?#fo?gyiﬁﬂ:ﬂgm Auamerp
ADYXUHHOTO paspese B KaHaBKe CTyneHyaToro
CTOMopHoro LWnputia HapyxHbiit 0TBEPCTUS

wenu JAVameTp KonbLa
KonbLa e f g D, Dy
Makc MUH Makc MUH TIpUOTM3HT. Makc MVH

NR 1022 2.0 1.85 0.7 0.6 2 24.8 25.5
NR 1024 2.0 1.85 0.7 0.6 2 26.8 275
NR 1028 2.05 1.9 0.85 0.75 3 30.8 31.5
NR 1030 2.05 1.9 0.85 0.75 3 32.8 33.5
NR 1032 2.05 1.9 0.85 0.75 3 34.8 35.5
NR 1034 2.05 1.9 0.85 0.75 3 36.8 375
NR 1037 2.05 1.9 0.85 0.75 3 39.8 40.5
NR 1039 2.05 1.9 0.85 0.75 3 41.8 42.5
NR 1040 2.05 1.9 0.85 0.75 3 42.8 43.5
NR 1042 2.05 1.9 0.85 0.75 3 44.8 45.5
NR 1044 2.05 1.9 0.85 0.75 4 46.8 475
NR 1045 2.05 1.9 0.85 0.75 4 478 48.5
NR 1047 2.05 1.9 0.85 0.75 4 49.8 50.5
NR 1052 2.05 1.9 0.85 0.75 4 54.8 55.5
NR 1055 2.05 1.9 0.85 0.75 4 578 58.5
NR 1058 2.05 1.9 0.85 0.75 4 60.8 61.5
NR 1062 2.05 1.9 0.85 0.75 4 64.8 65.5
NR 1065 2.05 1.9 0.85 0.75 4 67.8 68.5
NR 1068 2.05 1.9 0.85 0.75 5 70.8 72
NR 1072 2.05 1.9 0.85 0.75 5 74.8 76
NR 1078 3.25 3.1 1.12 1.02 5 82.7 84
NR 1080 3.25 3.1 1.12 1.02 5 84.4 86
NR 1085 3.25 3.1 1.12 1.02 5 89.4 91
NR 1090 3.25 3.1 1.12 1.02 5 94.4 96
NR 1095 3.25 3.1 1.12 1.02 5 99.4 101
NR 1100 3.25 3.1 112 1.02 5 104.4 106
NR 1105 4.04 3.89 1.12 1.02 5 110.7 12
NR 1110 4.04 3.89 112 1.02 5 115.7 17
NR 1115 4.04 3.89 1.12 1.02 5 120.7 122
NR 1120 4.04 3.89 1.12 1.02 7 125.7 127
NR 1125 4.04 3.89 1.12 1.02 7 130.7 132
NR 1130 4.04 3.89 1.12 1.02 7 135.7 137
NR 1140 4.04 3.89 1.7 1.6 7 145.7 147
NR 1145 4.04 3.89 17 1.6 7 150.7 152
NR 1150 4.04 3.89 1.7 1.6 7 1565.7 157
NR 1165 4.85 4.7 1.7 1.6 7 171.5 173
NR 1175 4.85 4.7 1.7 1.6 10 181.5 183
NR 1180 4.85 4.7 1.7 1.6 10 186.5 188
NR 1190 4.85 4.7 1.7 1.6 10 196.5 198
NR 1200 4.85 4.7 1.7 1.6 10 206.5 208
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FABAPUTHbBIE PASMEPBI U ONPEAENEHWE HOMEPOB NMOALLMNHUKOB

Ta6nuua 7.4. Pasmepbl KaHaBOK MO/, CTONOPHOE KOMbLIO M NPYXMHHBIX CTOMOPHbIX Konew — (2)
MopwunHukn pa3mepHbix cepuii 0,2, 3 u 4

ab
N

H

"N

7o

40,

MoAwwmnnHUKK KanaBka nop, CTonopHoe KonbLo
[ —— TonoXeHue KaHaBKku go,u CTOMNOPHOE KOJIbUO |1 {yputa Kaaskw nog| Pagnyc
d CTOMOPHOE KOMbLIO  (BHYTPEHHIX
CTOMOPHOE KOJbLIO
Pa3MepHble Cepui NOALNMHIKOB yrnos
[Linametp cepun D Dy 0 2,3,4 b 7,
0 2 3 4 Makc MUH Makc MUH Makc MUH Makc MUH Makc
10 — — — 26 24.5 24.25 1.35 1.19 — — 117 0.87 0.2
12 — — — 28 26.5 26.25 1.35 1.19 — — 117 0.87 0.2
— 10 9 8 30 28.17 2791 — — 2.06 1.9 1.65 1.35 0.4
15 12 — 9 32 30.15 29.9 2.06 1.9 2.06 1.9 1.65 1.35 0.4
17 15 10 — 35 33.17 32.92 2.06 1.9 2.06 1.9 1.65 1.35 0.4
— — 12 10 37 34.77 34.52 — — 2.06 1.9 1.65 1.35 0.4
— 17 — — 40 38.1 37.85 — — 2.06 1.9 1.65 1.35 0.4
20 — 15 12 42 39.75 39.5 2.06 1 2.06 1.9 1.65 1.35 0.4
22 — — — 44 41.75 41.5 2.06 1.9 — — 1.65 1.35 0.4
25 20 17 — 47 44.6 44.35 2.06 19 2.46 2.31 1.65 1.35 0.4
— 22 — — 50 476 47.35 — — 2.46 2.31 1.65 1.35 0.4
28 25 20 15 52 49.73 49.48 2.06 1.9 2.46 2.31 1.65 1.35 0.4
30 — — — 55 52.6 52.35 2.08 1.88 — — 1.65 1.35 0.4
— — 22 — 56 53.6 53.35 — — 2.46 2.31 1.65 1.35 0.4
32 28 — — 58 55.6 55.35 2.08 1.88 2.46 2.31 1.65 1.35 0.4
35 30 25 17 62 59.61 59.11 2.08 1.88 3.28 3.07 2.2 1.9 0.6
— 32 — — 65 62.6 62.1 — — 3.28 3.07 2.2 1.9 0.6
40 — 28 — 68 64.82 64.31 2.49 2.29 3.28 3.07 2.2 1.9 0.6
— 35 30 20 72 68.81 68.3 — — 3.28 3.07 2.2 1.9 0.6
45 — 32 — 75 71.83 71.32 2.49 2.29 3.28 3.07 2.2 1.9 0.6
50 40 35 25 80 76.81 76.3 2.49 2.29 3.28 3.07 2.2 1.9 0.6
— 45 — — 85 81.81 81.31 — — 3.28 3.07 2.2 1.9 0.6
55 50 40 30 90 86.79 86.28 2.87 2.67 3.28 3.07 3 2.7 0.6
60 — — — 95 91.82 91.31 287 267 — — 3 2.7 0.6
65 55 45 35 100 96.8 96.29 2.87 2.67 3.28 3.07 3 2.7 0.6
70 60 50 40 110 106.81 106.3 2.87 2.67 3.28 3.07 3 2.7 0.6
75 — — — 115 111.81 111.3 2.87 2.67 — — 3 2.7 0.6
— 65 55 45 120 115.21 14.71 — — 4.06 3.86 3.4 3.1 0.6
80 70 — — 125 120.22 119.71 2.87 2.67 4.06 3.86 3.4 3.1 0.6
85 75 60 50 130 125.22 124.71 2.87 2.67 4.06 3.86 3.4 3.1 0.6
90 80 65 55 140 135.23 134.72 3.71 3.45 4.9 4.65 3.4 3.1 0.6
95 — — — 145 140.23 139.73 3.71 3.45 — — 3.4 3.1 0.6
100 85 70 60 150 145.24 144.73 3.71 3.45 4.9 4.65 3.4 3.1 0.6
105 90 75 65 160 155.22 154.71 3.71 3.45 4.9 4.65 3.4 3.1 0.6
110 95 80 — 170 163.65 163.14 3.71 3.45 5.69 5.44 3.8 3.5 0.6
120 100 85 70 180 173.66 173.15 3.71 3.45 5.69 5.44 3.8 3.5 0.6
— 105 90 75 190 183.64 183.13 — — 5.69 5.44 3.8 3.5 0.6
130 110 95 80 200 193.65 193.14 5.69 5.44 5.69 5.44 3.8 3.5 0.6
KommeHTapuit (') [py>XuHHbIE CTOMOPHbIE KONbLLA W KAHABKI NOJ CTOMOPHbIE KoMbLAa He onpefeneHbl 1SO.
Mpumeyaxus 1. Pa3amepbl KaHaBOK MO CTONOPHOE KOMbLIO HE COOTBETCTBYIOT NOAWMMHUKAM cepui 00, 82 n 83.
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2. MuHUManbHO JONyCTUMBINA pasmep hacku 7y Ha HAPYXKHOM KOJIbLe CO CTOPOHBI KaHABKU NOJ CTOMOPHOE KOMbLO
coctaBnsieT 0,5 mm. Ho Ans noAWMNHUKOB pa3mepHoil cepum 0 ¢ HapyXXHbIM AUaMeTpoM 35 MM 1 MEHee JaHHbINA
pasmep coctasnset 0,3 mm.



NSK

s
BokoBas Kpbilwka W h Kopnyc

s

- gr (FeomMeTPUA NPYXKMUHHOTO CTOMOPHOTO KO/bLA B KAHABKE)

T
e
) ———
¢, '
#Px |
EquHnubl: Mm
TpyXwHHOE CTONOPHOE KONbLO BoK0Bas KpbiLLKa
TeoMeTpust NpY)XXMHHOTO [inametp
Howmep BbicoTa B floepesHom Tosuwa CTONOPHONO KOMeLa | crynermaroro
MIPYXKUHHOTO paspese BIAABKE 1 orgepcrun
CTOMOPHOO Wnpuria HapyXHbit
e . wenm [JVameTp Konbla
KonbLia f g D, Dy
MaKc MUH MaKc MUH | ipuGnuMT. MaKe MUH
NR 26(!) 2.06 1.91 0.84 0.74 3 28.7 294
NR 28() 2.06 1.91 0.84 0.74 3 30.7 314
NR 30 3.25 3.1 112 1.02 3 34.7 35.6
NR 32 3.25 3.1 112 1.02 3 36.7 375
NR 35 3.26 3.1 112 1.02 3 39.7 40.5
NR 37 3.25 3.1 112 1.02 3 41.3 42
NR 40 3.26 3.1 112 1.02 3 44.6 456
NR 42 3.25 3.1 112 1.02 3 46.3 47
NR 44 3.25 3.1 112 1.02 3 48.3 49
NR 47 4.04 3.89 112 1.02 4 52.7 53.5
NR 50 4.04 3.89 112 1.02 4 55.7 56.5
NR 52 4.04 3.89 112 1.02 4 57.9 58.5
NR 55 4.04 3.89 1.12 1.02 4 60.7 61.5
NR 56 4.04 3.89 112 1.02 4 61.7 62.5
NR 58 4.04 3.89 112 1.02 4 63.7 64.5
NR 62 4.04 3.89 1.7 1.6 4 67.7 68.5
NR 65 4.04 3.89 1.7 1.6 4 70.7 71.5
NR 68 4.85 4.7 1.7 1.6 5 74.6 76
NR 72 4.85 4.7 1.7 1.6 5 78.6 80
NR 75 4.85 4.7 1.7 1.6 5 81.6 83
NR 80 4.85 4.7 1.7 1.6 5 86.6 88
NR 85 4.85 4.7 1.7 1.6 5 91.6 93
NR 90 4.85 4.7 2.46 2.36 5 96.5 98
NR 95 4.85 4.7 2.46 2.36 5 101.6 103
NR 100 4.85 4.7 2.46 2.36 5 106.5 108
NR 110 4.85 4.7 2.46 2.36 5 116.6 118
NR 115 4.85 4.7 2.46 2.36 5 121.6 123
NR 120 721 7.06 2.82 2.72 7 129.7 1315
NR 125 721 7.06 2.82 2.72 7 134.7 136.5
NR 130 721 7.06 2.82 2.72 7 139.7 141.5
NR 140 721 7.06 2.82 2.72 7 149.7 152
NR 145 721 7.06 2.82 2.72 7 154.7 157
NR 150 721 7.06 2.82 2.72 7 159.7 162
NR 160 721 7.06 2.82 2.72 7 169.7 172
NR 170 9.6 9.45 3.1 3 10 182.9 185
NR 180 9.6 9.45 3.1 3 10 192.9 195
NR 190 9.6 9.45 3.1 3 10 202.9 205
NR 200 9.6 9.45 3.1 3 10 212.9 215
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7.2. OnpepeneHne HOMEpPOB NOALLIMMHUKOB

Homepa noawmnHNKoB SBASIOTCA KOMOUHALMENR OYK-
BEHHbIX W LM(POBbIX 0003HAYEHWIA, ONPESENOWMX TUN
NOALIMNHNKA, rabapuTHbIe pa3mepbl, KNacc TOYHOCTH,
BHYTPEHHMIA 3a30p 1 Apyrue napameTpbl. OHW COCTOAT U3
OCHOBHBIX YNCEN W JOMONHUTENBHBIX CUMBOJIOB.

[abapuTHble pasmepbl YacTo UCMOMb3YeMbIX MOALIMM-
HWUKOB B OONbLUMHCTBE CNy4aeB COOTBETCTBYIOT OpPraHm3a-
LMOHHON KoHLenuun ISO, 1 HoMepa 3TUX CTaHAAPTHbIX
MOALLIMMHMKOB yKasaHbl B JIS B 1513 (0603HaueHus nog-
LIMMHNKOB KayeHus). M3-3a HeobxoaumocTn Gonee noapod-
Hoii Knaceudmkaumumu, NSK ucnonbsyet BCNoMOraTeNbHble
CUMBOJIbl, OT/INYAIOLLMECS OT yKasaHHbIX B JIS.

0603HayeHNe NOALIMNHIKA COLEPXMUT OCHOBHON HOMEP
1 JONONHUTENbHbIE CUMBOSLI. OCHOBHOI HOMEP YKa3blBaeT
CepUto NOALWINMHAKA (TWM), @ TAKXKE LUIMPUHY 1 CEpUI0 Ana-
METPOB, KaK nokasaHo B Tabnuue 7.5. OCHOBHblE HOMEPA,
LONONHUTENbHBIE CUMBOJIbI, @ TAKXKE 3HAYEHMEe 00LLNX
0603Ha4eHNiA N CUMBOJIOB YKasaHbl B Tabnuue 7.6. (CTpa-
Huubl A56 n A57). 0603Ha4YeHWe yrna KOHTaKTa u pyrue
JOMoNHMTENbHbIE 0003HaYEHUs YKasaHbl B cTonbuax, pac-
MONOXeHHbIX CNneBa Hanpaso B Tabauue 7.6. Huxe npuse-
[JIEHO HECKOMbKO NpUMepoB 00603Ha4YeHMst NOALLMITHUKOB:

(Mpumep1) 6 3 08 ZZ C3
LP%[[VIGJ‘IbeIVI 3a3op C3
(0003HayeHNe BHYTPEHHETO 3a30pa)
3aluTHble Warbbl C 06e1X CTOPOH
(0B03HaueHNe 3aWwnTHbIX Wanb)

[lvameTp 0TBEPCTUS NOALMMHIKE 40MM
(0603HaueHwe oTBepCTuS)

Cepus gnametpa 3 CvumBon

(OfHOPAABHbIN pAVanbHbIN [ CEpMiA
0603HayeHue Cepuy noaLLMnHMKa | NOALIMNHNKA

(Npumep2) 7 2 20 A DB C3

[

LOcer50|7| 3a3op C3

Yron konTakTta 30°
[lnametp otBepcTus 100Mm
Cepusi gnameTpa 2

OpHOpSAHbI paavanbHo-ynopHbIi
LLIAPUKONOALLMMHUK

+H206X

3akpenuTenbHas BTYKa C AMaMeTpoM
0TBEpCTUS 25MM

Kownyeckoe oTBepcTue (KOHyCHoCTb 1:12)
[uameTp 0TBEPCTMA MOAWMNHIKA 30MM

(Mpumep3) 12 06 K

]

Cepus avmameTpa 2

CamoycTaHaBnmMBatoLLmiics
LIApMKONOALLMMHNUK
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———CucTema yCTaHOBKU «CMUHON K CnHE»

(Mpumep4) NU 3 18 M CM

I

(Mpumep 5) NN 3

=

(Mpumep6) HR 3 02 07 J

I

PaanbHbiii 3a30p MOALINNHIKOB
LS anekTpoasurareneyt CM

MexaHin4ecKin 06paboTaHHblit
NaTyHHbIA cenaparop

[lnameTp oTBEpPCTUA
noAwmnH1Ka 90mm

Cepusi gnametpa 3

Linnnuapuyeckmii
noAwmnHuk Tuna NU

0 17 KCC1 P4
H‘mocn’ no ISO 4 knacc

PaauanbHbli 3a30p CNapeHHbIX
LVIMHAPUYECKIX
ponukonoawunHukos GG1

KoHuyeckoe oTBepcTre
KOHyCHOCTb 1:12

[JvameTp oTBEpCTHS
noAwWMNHYKa 85MM

Cepus guametpa 0
LLnpuHa cepumn 3

Lununapryeckinii noawnnHuK
Tuna NN

Manblit sMameTp AOPOXKKM KaueHust
HapYXHOr0 KoNbLia I (y)ron KOHTaKTa
BCOOTBETCTBUM C IS

[lnavetp otBepcTus
NoALWKNHUKA 35MM

Cepus guamertpa 2
Lnpuna cepumn 0
KOHMYECKuI pPOMKOMOALMIHUK

MoAWMNHNK BbICOKON
TPy30N0LbEMHOCTI

(Mpumep7) 2 4 0 /1000M K30 E4 C3

(Mpumep8) 51 2 15

I

=

—[Panmaj'lebIVI 3a3op C3

Hapy)xHoe KO/bLi0 C KaHaBKOM
11 OTBEPCTUAMM NSl MACNSHON CMaskit

Konnyeckoe oTepcTue
KOHycHoCTb 1:30)

MexaHn4eckin 06paboTaHHblit
naTyHHbIA cenapaTop

[nameTp oTBEpCTUS
noawmnHuka 1000mMm

Cepus guametpa 0
LvnpuHa cepun 4

Cchepryeckmii NoAWMMHAK
¢ 604K006Pa3HbIMI PoSINKaMU

[lnametp oTBepCTMSA
NOALINMHMKE 75MM

Cepusi anametpa 2
BeicoTa cepum 1

YNOPHbIiA LAPUKONOAWMAHNK



Tabnuua 7.5. 0003Ha4eHUs Cepuii NOAWNNHUKOB

NSK

(0603HayeHmst (0603HayeHmst
pa3mepoB pa3mepos
0603HayeHns 0603Ha- 0003HadeHusi 0G03Ha- | naoo o
Tun NOALMNHMKA cepuit yeHusi | O6osHa- | 06o3Ha- Tun NOALMNHMKA cepuit YeHus | yenus | O003Ha-
MOAWWNHMKOB  TWMOB | YEHWS | ueHust NOALWNNHUKOB  TWNOB | LUMPUHBI | YeHUs!
LUMPYHDI | AMameTpa win nameTpa
P A P BbICOTbI i e
68 6 ) 8 Reyxpapsie NNU49  NNU 4 9
OHOpAHblE 69 6 o 9 LVNMHAPUYECKME NN30 NN 3 0
pamManbHbie 60 6 0 0 POSMKOMOALIMMHIKIA
LIPVIKOMOALNMHYKM 62 6 0) 2
NA48 NA 4 8
63 6 ()] 3
Nronbyatbie NA49 NA 4 9
OnHOpAIHbIE 79 7 ™M 9 PONMMKONMOALIMIHIKI NA59 NA 5 9
paguanbHo- 70 7 (1) 0 NA69 NA 6 9
yNopHble 72 7 ) 2
LIAPVKOMOALIMIHIKIA 73 7 ©) 3 329 3 2 9
12 1 ©) 2 320 3 2 0
oo B 1| @ | oo IO
wa |/||<onu(-)l LUNMHUKN 2 M 2 2 ol X ° !
P A 23 ) 2 3 KoHuyeckue 302 3 0 2
POMKONOALLMTHUKY 322 3 2 2
NU10 NU 1 0 332 3 3 5
NU2 NU ) 2
NU22 NU 2 2 303 3 0 3
NU3 NU ) 3 323 3 2 3
NU23 NU 2 3
NU4 NU () 4 230 2 3 0
NJ2 NJ ©) 2 ) 2 3 1
NJ22 NJ 2 2 Cehepuyeckue 222 2 2 2
NJ3 NJ ©) 3 POIMKOMOALIMIHUKIA 232 9 3 9
NJ23 NJ 2 3 213() 2 0 3
NJ4 NJ ) 4
LunuHgpuyeckme 225 2 2 E
OfHOPSLHbIE NUP2 NUP () 2
POMKOMOALNMHUKN NUP22 NUP 2 2 511 5 1 1
12 1 2
NUP3 NUP ©) 3 YropHble 5 5
NUP23  NUP 2 3 WapKOnOALMTHAKY 213 5 ! s
NUP4 NUP ©) 4 ¢ A0CKO ik 5 1 4
- N 1 0 nocasoyHoi 522 5 9 9
. N 0 ) NOBEPXHOCTbH 523 2 3
N3 N ) 3 524 5 2
N4 N ©) 4
NE2 NE © 9 Cthepuyeckme 292 2 9 2
NE3 NE © 3 yYNOpHble 293 2 9 3
NF4 NF 0 4 PONVKOMOALIMIHUKIA 294 2 9
Kommentapuin (1) MoawwunHukosas cepus 213 fomkHa Gbina 6bl 0603Ha4aTbes Kak 203, 04HAKO ee 06LLENpPUHATBIA Homep 213.
NMpumeyaxne Luchpbl, faHHble B CKoBKax B CTONGLLE 0603HAYEHWI LWNPUHDI, 00bIYHO HE YKa3bIBAIOTCS B HOMEPE NOALIMMHUKA.
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Tabnuua 7.6. CoctaBnenune

OCHOBHblE 0603HAYEHNS

0603HayeHme
0603Ha4eHns BHELLIHHX
cepuit O6osHaueHue |  060sHaueHue %?%;%‘:m‘:'f 0603HaueHme 0603HaueHue |  xapaktepucTuk
noguwinnkos ()|  CTEEPCTA yrna KoHTakTa KOHCTRYKLM matepuana Cenapatopa | ggoguasese yunomHesi,
3ALUWTHBIX a6
Ogg:;g 3HaveHme Ol?gsng 3HaveHme Ogg::g 3HaveHme Ogg:;g 3HaveHme Ol?g::g 3HaveHme Ol?g::g 3Havenme Ugg:;g 3HaveHme
68 OpHopsmisie | 1 O Tum Papuansto- A BHyTpeHHss g Crans TBepaOr0 M  Mexanmueckn | 2 3awwTHas
cve yopHble U
gg Pamansbie fuapukono- KOHCTPYKLWS, M0BEPXHOCTHOrO o6pao- 7S waitba
LapuKonoa- 2 2 AWANHAKY) | g'a-" alouias yip , TaHHbIA TONbKO
60  LWMNHYKN A" CraHmapTHbiit TaHAAPTHON npumMeHsemas NaTyHHbIA C OBHOM
. 3 3 Yrof KoHTaKTa J  MeHblunii suameTp Ana Konew cenaparop CTOPOHbI
. o 30° JIOPOXKM Ka4eHust ¥ 3N1EMEHTOB
70 OpopsigHble | : HapYXKHOTO KOMbLA, KaveHust 5
- : r0J KOHTAKTa 2z ALUNTHDIE
72 pagvansHo B Y } 1
yNopHble 9 9 A5 CTaHgapTHblit ﬂoﬂfﬁg'ﬁﬁﬁﬂmﬁ{" W CransHoin 725 LWai0b!
73  wapukonoa- Yron KOHTaKTa _ ¢ obenx
MOAWMMHUKOB wTamno
. LUMMHKKKA 5° h  Hepxasetowas 10 CTOPOH
: 00 10 B COOTBETCTBUM cTans, BaHHbIV
12 CamoycraHa- ¢I180 355 npuMeHsiemas cenaparop
13  BwBaOWMEC n 12 B CraHgapTHbiit ans Koney
WapuKkonoa- | 02 15 YroN KOHTaKTa W 3NEMEHTOB DU Peaurosoe
22 WUNHYKK 0° Kadems KOHTaKTHOE
] NNoTHeHMe
. 03 17 T Cenaparop y
NU10  Unnurppu- N NSt NOAWMNHYKOB ﬂgc%ﬁ )
NJ 2 Ueckue C  CranpapTHblit C BbICOKOW
ponukonoa- | /22 22 yron KOHTaKTa TDY30MOALEM- CMOTbI
N 3 wunHuku 50 HOCTbIO DDU PeauHosble
NN 30 /28 28 KOHTaKTHble
122 2 YINOTHEHUS!
3 c o v cBee:apaTopa C 06emX CTOPOH
NA48 Wronbyatble EPUIECKNE
NOALINMHIKY
Nadg "I ggy g0 | (lomeewe) | OA ) ctoue
NA69 1 oGpasHbIMA V  Peanosoe
05 25 cD posnvkamu 0ECKOHTaKTHOE
: bes  PaGouwit yoTHeHne
320 Konuveckwe | 06 30 000348 yrop korTakTa EA
399 POMMKONOA- L
LUANHUKK
3?3 O] : : C  Pasouw VV  PesuHosble
. 88 440 Yron E  Uwnuxppuyeckue 6ECKOHTAKT-
230 Cepweckve| g 460 Korrraszl:;l° POAVKONONOALIMAHIKIA :;‘f cy%%%w(e-
299  PoKonoa- 0Korno CTOpOH
LUIMMHIAKN % 480
223 D  PatGouuit E  Ccepuyeckue
. /500 500 yron ynopHble
i KOHTaKTa TIOALNNHIAKNA
511  YnopHble /630 530 okono 28 ¢ 604K006pasHbIMM
LuapukonoA- ponukamn
512 wanancn | 560 560
513 CMUIOCKkAM
M0CAA0YHBIM |
: MecTom
292  Cchepuyeckve
T el 2360 2360
293 nogumnHukn
294 © ouko06- (/2500 2500
pasHbiMi
T ponuKami
HR (‘) KoHuueckve ponukonoawmnHuki

C BbICOKOM rpy30N0ABLEMHOCTHIO

ByKBEHHbIE 1 LiNcHpoBbIE 0603HAYEHNS,
cooteTcTylowume JIS ()

0603HaueHns NSK

0603HaueHns NSK

MapKvpyloTCs Ha NOAWIMNHUKaX

He mapkupytotcs
Ha NOALUMIHUKAX

Mpumeyanms (1) 0603HaYEHMs Cepuii NOALIMNHUKOB COornacHo Tabnuue 7.5.
(2) OcHOBHblE HOMEPA KOHMYECKMX PONMKONOALLMMHUKOB HOBbIX cepuit ISO, cM. cTpanuuy b111.
(3) Ans otBepCTUiA NOAWMNHMKOB ¢ 04 no 96, 4TOObI NONYYMTb AUAMETPA OTBEPCTUS B MM, HEOOXOAUMO JaHHOE Y1Cno

YMHOXMTb Ha 5 (32 UCK/IOYEHNEM HEKOTOPbIX BIAOB YNOPHBIX LAPUKONOALINMHUKOB).
() HR sBnsieTcs npecinkcom ans 0603Ha4YEHMIA Cepuil NOALIMMHUKOB.

A 56
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NSK

BcnomoratenbHble CUMBOSIbI

0603HaueHne
BHELLHY
xapaKTepMé(TMK 0603HayeHne 0603HaYeHIe 0603Ha4eHne 0603Ha4eHne 0603Ha4eHre 0603Ha4eHne
06o3HaveHme cnocoba BHYTpEHHETO 3a30pa Knacca cneyunanbHbIX NpoCcTaBku unu NNacTUYHO
KOHCTPYKLUY MOHTaXa TOYHOCTH XapakTepucTuk BTYNKKN CMa3skun
Konew
06o3Ha- 06o3Ha- 06o3Ha- 0603Ha- 0603Ha- 0603Ha- Ha-
g SHadenne  Suarie” 3avenme |“ioue 3Havenne werye oHadetve |SiatieT  Badenne  Tpaiie”  3adenme O-Eggme 3Havenune
@

K Konuveckoe | DB  Cucrema c1 & 3a3op MeHblue C2 65“ 1SO 06bIYHbIi TogwmnHKn, +K  Mopuw a as
oTBEPCTUE YCTaHOBKM z 0003ia- npolegume C wWwaitbamu cmaska Shell
BHYTPEHHEro :Cgr:'::; c2 é 3asop Mexbiue CN HeHus CneLyansHylo Ha HapyKHOM Alvania Nr 2
Konblia P ofpatoTky KombLie
(ﬁgcﬂomb oboske- < |3asop CN P6 IS0 knacc 6 ENS Cmaska ENS

: DF HM:QIS::& [T +L Mopwwnkmkm
NepefiHAM C3 § 3asop Gonee, 4em CN X26 Paboyas Temn. EHLS_?;ISSLVIEMM%

K30  Konwyeckoe Topuow K g Hike 150°C "
oTRepoTHE $OBSE€H9MV c4 g 3asop Gonee, vew C3 P6X IS0 knacc 6X KombLie NS7 NS Hi-lube
BHYTPEHHETO g
Kofblja DT Womax | ¢g £ |3aa0p Gonee, sewm C4 +KL  Moguunic
gfgraycnocm Tasen P5 ISOKnacc5 | X28 PaGouasi Temn. € IpOCTaBKaM | pGo  Multemp PS

:30) o Hibke 200°C Ha HapyXHOM Nr 2
CC1  |3asop menblue CC2 zg:byrginuem
E c i= !
e CC2 5 5 3a30p mesbiue CC P4 IS0 knacc 4
BbIEMKA aéé _ X29 PaGoyasTemn.| H  OGosnauetve
B KOfbLie CC 5 Z|HopmansHbiii 3a3op HiKe 250°C 3aKpenvTeNb-
23 HOIA BTYNIKM
CC3 5 x|3as0p Gonee, vemcC | P2 10 knacc 2
8 § AH 0603HayeHne
CcC4 Z|3as3op Gonee, yem CC3 CTSKHOM

E4  Cmasounas ix K&E‘MCAK&;) BTYNIKN
KaHaBKa Ha CC5  £|3asop Gonee, 4em CC4 POTMKONO- Cihepuyeckue
HapyXHOW WHTHKY TIOALMMHKIA HJ  OGosHauenue
MOBEPXHOCTH ™ g ﬁao‘iko- MOAKIIAAHOMO

HbIMH
géng;g::me MC1 = 2|3asop menbwe MC2 | Bes op(?nmaxamm Konblia
B HapyXHOM ;E ofosa- Knacc 4 SN Pas
KonbLe MC2 £ S|3asop MeHble MC3 | yenns a004an Temn.
Ka S8 Hxe 200°C
N HaBKa Noj O "

%?1:%”09 Mc3 %% HopmManbHbif 3830p | o yrace o

g
B HapyXHOM MC4 = =|3asop Gonee, yem MC3
KOMblie 52

NR Karaska nog MC5 2 S| 3asop Gonee, yem MC4| PN3  Knacc 3
CTONOpHOE ig
KOnbLO 1 MC6 § 3asop 6onee, yem MC5
cTonopHoe
KOMbLLO B PNO Knacc 0
HapyXXHOM 3a30p paavianbHbix
KonbLie CM  Wwap1KonoAWMNHUKOB

AN 3NeKTpoABHraTenei
PNOO Knacc 00
CT 3asop
B LWIMHAPUYECKUX
CM  POVMKONOAUMNHYKaX
AN 3NeKTpoABHraTeneit
( MpegBapuensHblit Ha'rnr)
PagaNbHO-yMopHbIX
LIaPUKOMOGLIMTHAKOB
EL  Ceepxnerkwit npegHarar
L Jlerkui npepuarsr
M Cpegtuii npegHarsr
H  CunbHbiii npegHarsr
YacTuyro
::;g?:‘?we JIS () AHa?gV;;HHe L Axanoruytbie JIS () 0603HaueHnst NSK, yacTinyHo aHanornytbie JIS (5)

JIS () / BAS (9)

06bI4HO MapKUPYIOTCA HA NOALIMMHUKAX

He MapKkupyioTcs Ha NOAWMNHIKaX

Mpumeyanus

(5) JIS : SiNOHCKMe NPOMBbILLAEHHbIE CTaHAAPTI.

(6 BAS : Ctangapt Accoumauyi noAWNNHUKOBOA NPOMbILINEHHOCTY ANOHMK.
() ABMA : AMepukaHckas Accounanus npon3soavTeneii NoaWnnHIKOB.
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NSK

8.1. CtaHaapTbl AONYCKOB NOALWMNHUKOB

[Jlonycku rabapuTHbIX pasMepoB 1 TOYHOCTM BpaLLeHus
MOAWMWNHNKOB KayeHMs CTaHAApPTM30BaHbl
492/199/582 (TOYHOCTb NOALLMMHUKOB Ka4eHMS).

[Jlonyckm onpegeneHbl ans cneaytoLmx nosuumii:

TOYHOCTb NOALIMNHUKOB KayeHus

ISO

8. A0NyCKX noALLUMHUKOB

YT0 KacaeTcs KNaccoB TOYHOCTM MOALWMWMHUKOB, TO
NOMMUMO HOPMaNbHOTO Knacca To4HocTH ISO no mepe ynyy-
LLIEHNA TOYHOCTH, YCTaHOB/EHbI CNEAYHOLLME KNacehl: kiiacc
6X (AN KOHWMYECKNX PONMKOMOALMMHUKOB), Kiacc 6,
Knacc 5, knacce 4 W knacc 2, Npy 3TOM kimacc 2, KOTOpbIi
ABNSETCA HamBbICLLMM No cTaHaapty ISO. MpumeHsemble

KNacchl TOYHOCTM NPeLCTaBneHb! B Tabnuue 8.1.

Jlonycku pa3mepos
HEOGX0AVMbI MpI

MOHTaXE NOALIMIHIAKOB | —
Ha Barax v B Koprycax)

- [lonycku 0TBEPCTHI, HAPYXKHbIX AMAMETPOB, LINPUHBI KOMeL,
1 MOALUIMMHUKOB
- Jlonycku BM1CaHHBIX 11 ONUCAHHBIX OKPYXXHOCTEN AMaMeTPOB PONNKOB
- Jlonycku pa3mepos (hacok
- JlonycKm N3MEHEHWIA LUMPUHBI
- Jlonycku AMameTpoB KOHUYECKUX OTBEPCTHA

ToyHoCTb BpaweHus
Heobxoaumbl ans
onpeseneHus omenns | |
BpaLLAKOLLNXCS

[JieTaneii CTaHKoB

- JlonycTumoe paauanbHoe GreHie BHYTPEHHETO W HAPYXKHOTO Kofew,
- JlonycTumoe TopueBoe GreHUe JOPOXKM KaueHWsi BHYTPEHHEro
11 HaPYXKHOTO KoneLy
- JlonycTuMoe TopueBoe GueHe BHYTPEHHETO KOJbLA U OTBEPCTHS
- JlonycTUMOE OTKIIOHEHWE HAPYXKHOO KOMbLA OT HapY)KHOI
MOBEPXHOCT, 00Pa3YHoLLLEt YToN HAKIOHA C TOPLIEBOIT MOBEPXHOCTBIO
- JlonycTMOe M3MEHEHME PACCTOSIHS MEXY [OPOXKKOi KaueHus
11 331Heit NOBEPXHOCTBHO YNOPHbIX MOAWNMHNAKOB

Ta6nuua 8.1. Tunbl NOALIMNHMKOB U KNAcChbl TOYHOCTH

Jlcnonbayemsie) - CTpanuyl
Tunbl NOALINMHNKOB Knaccbl TouHoCTH TaGTAE | A cehnok
PagunanbHble WapnKONOAWMNHUKM HopMaisHbIi Kiacc 6 Kinacc 5 Kiacc 4 Kiace 2
fu%%?ﬁ%?‘l%(ﬂmmmma Hopmanshnsiit|  Kiacc 6 Kiace 5 Kiacc 4 Knacc 2
CamoycTaHaBnm1BatoLLmecs H . | DKBHMBaJIEHT | DKBUBAJEHT
LLIAPUKONOALMTHUKN OPMAIIBHBIM |~ griacca 6 Kacca 5 - - Ta%nzmua AG(‘)A 63
LinnuHapuyeckme . - Ao
PONMKOMOALIMTHHKM Hopmanshreiit|  Kiace 6 Kinacc 5 Kuacc 4 Knacc 2
g;%"obulj%?fp:#a%m"”“m Hopmaubhbiii|  Kiace 6 Kuacc 5 Kunacc 4 —
Cchepuyeckue noALNMHIKN N
C 604K006PA3HBIMM POMKAMM Hopmanbuiit| - Knace 6 Krace 5 - -
i T
KoHnueckve MeTpuyeckme Hi%gg%%é’m — Knacc 5 Knacc 4 — agjgl ua 25%67
pHLbTE Joimose  ANSUABMA | ANSUABMA | ANSUABMA | ANSIABMA | ANSUABMA |Tabnnua | AGS
KJIACC 4 KJIACC 2 KJIACC 3 KJIACC 0 KJIACC 00 8.4 1 A69
MarHeTHble NoALUNHIKK Hopmanbusiit|  Kiace 6 Kiace 5 — — Ta68{1|5/| ua ﬁ7/_971
YNOpHble LWapUKONOALLMITHUKA Hopmanbusiit|  Kiace 6 Kuacce 5 Knacc 4 — Ta681.14|/|ua ﬁg 2A7 4
YnopHble chepuyeckne . Tabnuua
DONVKOMOANMHUKN Hopmabibiit — — — — 8.7”' A75
_ JIS(1) Kuacc 0 Kunacc 6 Kunacc 5 Kunacc 4 Kuacc 2 — —
g DIN() PO P6 P5 P4 P2 - -
s LLlapuKonoa- ABEC 5 ABEC 7 ABEC9 |Ta6nmua| ago
£3 LIMTHIAKM ABEC 1 ABEC3 | (KJIACC 5P) | (KIIACC 7P) | (KIIACC9P)| 82 | 10A63
§ ANSI/ PonukoBble Tabmuua]| (A76
3 ABMAG() | nogwmnHuku RBEC 1 RBEC 3 RBEC 5 - - [ 8.8 nA77)
573
KoHuyeckue Tabnm A68
ponoroquimanr KJTACC 4 | KJIACC2 | KJIACC3 | KJIACCO | KIIACC 00 [ Ve ( 269)

A58

KommeHnTapum (1) JIS : ANOHCKME NPOMBILLAEHHbIE CTaHAAPTBI.

(2) DIN : Hemeuxuii UHcTUTYT CTaHAapTOB.

(3) ANSI/ABMA : AmepukaHckas Accoumnaums npou3BoauTenei noaWMNHUKOB.

Mpumeyanue

MpeaenbHo AoMyCTUMbIE pasmepbl (hacki A0MKHbI COOTBETCTBOBATL pasMepam, yKasaHHbIM B Tabnuue 8.9 (cTpaHuua

A78), @ LONyCKM 1 A0NYCTUMbIE AUAMETPbI KOHUYECKIX OTBEPCTUN A0SKHBI COBNAAaTh C AAHHbIMM, NPUBEAEHHBIMU

B Tabnuue 8.10 (cTpanuua A80).




NSK

(Mpumeyanue) MpnbAU3NTENbHBIE Y4ACTKN U METOAbI [JlononxutenbHas Taénuua
Msmepean?l TOYHOCTW BpalLleHNs1 NOALUUMHMKOB YKa3aHbl TOuHOCTb BH
yTpeHHee | HapyxHoe Pene
Ha puc. 8.1. OHM nogpobHO onucaHbl B ISO 5593 BpaLLEHNs KObLio KOMbLO BPEMEHN
(MopwmnHukM Kavenua — TepmuHonorus), JIS B 1515 Ka Bpauarouteecs| HenoagiktHoe A
(MoawwmnHUKI KaveHns — Jlonyckm) U B APYrinX UCTOYHMKAX.
Ko HenogsuxHoe |Bpatuatoweecs A
Sia Bpauuatoweecs| HenoasmxHoe B,
Sca HenopswkHoe |Bpaluatoleecs B,
Sq Bpawvatoweecs| HenoaswxHoe C
N3mepuTenbHbii B,
rpy3 : Sp — Bpauyarouieecs D
|

BpaLuaetcs Tof1bko Ban
Si . Se WM TONBKO KOPMYC WA TOSIKO E
LieHTpasbHasi NPOKNagKa

WamepuTenbHbii 7 (makc) x 1,2

? B s b
OnopHble WTbIpH,

7 (makc) x 1,2 OrpaHnyuTeny B AByx PpacnonoXeHHole B TpeX

OrpaHuunTeny (8 ABYX TOUKaX) TOKax AN1A BHYTPEHHEN TOYKaX MOBEPXHOCTH
W HaPYKHOI NOBEPXHOCTU  OKpYKHOCTH

Puc. 8.1. MeTogbl M3mepeHusi TOYHOCTY BpaLueHus (0600LieHme)

0Go3Ha4eHnsi raGapuTHBLIX Pa3MepoB U TOYHOCTH BPALLEHUSA

d HoMUHaNbHbIN ameTp 0TBEpCTYS D HoMUHaNbHbI HapyXHbIl AameTp
Ads OTKIIOHEHVE @AMHUYHOTO AaMeTpa OTBEPCTUS OT HOMUHANA ADs OTKJIOHEHME ANHNYHOTO HAPY)KHOrO ANameTpa 0TBEPCTUA OT HOMUHANA
Admp OTKIOHEHvE CPEAHEro AvaMeTpa 0TBENCTIS OT HOMUHANA ADmp OTKIOHEHE CPEAHEr0 HAPY)KHOTO ANameTpa OT HOMUHaNA

VdP I13mexenve aameTpa 0TBEPCTUA B €LMHUIHOM PaiManbHOM NNIOCKOCTH VDp W3MeHeH1e HapyXXHOro AVamMeTpa 0TBEPCTUS B eMHUYHOI paguabHoi

Vimp tamenenve cpearero quamerpa oteepctus fnockocTM

B (LIMpUHa BHYTPEHHETO KObLIA, HOMAHATIbHAS VDmp Wamenenve cpeaero HapyxHoro suameTpa

ABs  OTKIIOHEHME EQUHNHO LUMPHHbI BHYTPEHHENO KONbLIA O HOMVHNa C HOMUHanbHas WMPUHa HApYXXHOTO KoflbLi

VBs  Viamenetie wuputbl BHYTpEHHERO Kofba ACs  OTKIIOHEHME eIVHIHHOI LIMPUHBI HADYKHOTO KOTbUA OT HOMUHANA

Ves  tamenenne LUMPVHbI HAPYXKHOTO KOMbLia

Kia  Papmanshoe Guenne BHyTpeHHero Konblia noawnHKa B cGope) K. b p .
ea avianbHoe GreHe HapyXXHOro KobLia NOAWNMHIKA B c6ope

Sd TopueBoe GreHNe BHYTPEHHE0 KOMbLiA OTHOCUTENBHO OTBEPCTUS S . .
D OTKIOHeHve 0T NepneHaNKyNspHOCTI 06pasyIoLLeit HapyXXHOM

Sia Topuiesoe GveHne BHYTPEHHETO KOMbLA (334HEr0 TOPLA) MOAWMMHIKA LMMHAPUYECKOI NOBEPXHOCTH OTHOCUTENbHO 6a30BOro Topua

B CO0pE OTHOGHTENILHO OPOXKY KadeHws Sea TopLieBoe GeHme Hapy)XHOrO KONbLid OTHOCUTENbHO AOPOXKKY KaueHust
Si ’ Se 3MeHeHme TONLLVHDI, U3MEPEHHOIA OT CEPEAVHbI AOPOXKKM Ka4eHns MOAWMIHMKA B CGope

J10 ONOPHOIA MAOCKOCTY TYFOrO WN CBOGOAHONO KOMbLIA,

COOTBETCTBEHHO, YNIOPHOTO MOALMMHIKA —C— r(—T T
T HomuHanbHas LUMPUHA KOHWYECKOro POSIMKONOALIUMHNKA { j ‘%
ATs OTKNOHeHne 3 EKTUBHOM LUMPUHBI KOHUYECKOrO

PONMKONOALLUNHNKA ’

—pB—
¢d ¢D —
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J0onycKu noALLUnHNKoOB

Tabnuua 8.2. [lonycku ans paguanbHbiX NOAWMUNHUKOB
Ta6nuua 8.2.1. [lonyckn BHYTPEHHNX Konew,

HoMMHanbHblil uameTp Ao ) Ay ©)
0TBepcTUa
d Kiacc 4
(M) HopmainbHbrit Kunacc 6 Kunace 5 Kunacc 4 Kiace 2 Cepun AvameTpoB Kuacc 2
01,234
oT BK/OYNTENIbHO  BEPXHUA  HIKHWIA BEPXHWIA HIDKHWA  [BEPXHWA HIDKHWA  [BEPXHUA HIDKHWIA  |BEPXHUA  HIKHUA BEPXHUIA HWKHWA | BEPXHUA  HUKHMIA
0.6(!) 2.5 0 - 8 0 -7 0 -5 0 -4 0 —-2.5 0 -4 0 —2.5
25 10 0 - 8 0 -7 0 -5 0 -4 0 —25 0 -4 0 —2.5
10 18 0 - 8 0 -7 0 -5 0 -4 0 —25 0 -4 0 —25
18 30 0 — 10 0 -8 0 — 6 0 -5 0 —25 0 -5 0 —2.5
30 50 0 - 12 0 —10 0 -8 0 -6 0 —25 0 -6 0 —2.5
50 80 0 — 15 0 —12 0 -9 0 -7 0 —4 0 -7 0 —4
80 120 0 - 20 0 —15 0 —=10 0 -8 0 -5 0 -8 0 =5
120 150 0 — 25 0 —18 0 —13 0 —10 0 -7 0 —10 0 —7
150 180 0 — 25 0 —-18 0 —13 0 -10 0 =7 0 —10 0 =7
180 250 0 30 0 —22 0 —15 0 —12 0 —8 0 —12 0 —8
250 315 0 — 35 0 —25 0 —18 - = - - - - = -
315 400 0 — 40 0 —30 0 —23 - - - - - - - -
400 500 0 — 45 0 —35 - - - - - - - - - -
500 630 0 — 50 0 —40 - - - - - - - - - -
630 800 0 - 75 = = = = - = - = = - = =
800 1000 0 —100 - - - - - - - - - - -
1000 1250 0 —125 - - - - - - - - - - -
1250 1600 0 —160 - - - - - - - - - - - -
1600 2 000 0 —200 — — — — — — — — — — — —
Aps (ann Ac)e) Vi (wm Vi)
OTAENbHbIA NOAWNMHIK KOMGMHIPOBaHHbIN NOALIAMHMK (4) Ha%“ﬂﬁg:’;gﬁr“&"(}) BHyTpeHHee KonbLo
Hopmanbusrit Knace 5 Hopmanbusrit Knacce 5 Hopmas-| Kiace | Kimace | Knace | Knace
Kiacc 6 Knacc 4 Knace 2 Knacc 6 Knacc 4 Knace 2 HBIi 6 5 4 2
BEPXHUA  HIXKHUIA BEPXHWA HWKHWA | BEDXHWA HIKHUA | BEDXHUA HIKHUA | BEDXHUIA HIDKHWA | BEDXHUI  HIDKHMIA Makc Makc Makc Makc Makc
0 — 40|0 —-40|0 —40]| - - 0 —250 [ O —250 12 12 5 25 1.5
0O —120|0 —40|0 —40|0 —250| 0 —250 | O —250 15 15 5 25 1.5
0O —120|0 —-80 |0 —80 |0 —250 |0 —250 | 0 —250 20 20 5 25 1.5
0O —120|0 =120 |0 —=120 |0 —250| 0 —250 | O —250 20 20 5 2.5 1.5
0O —120|0 —-120| 0 —120 | 0 —250 | O —250 | O —250 20 20 5 3 1.5
0O — 10 |0 —10 |0 —150| 0 —38 |0 —250 | 0 —250 25 25 6 4 1.5
0O — 2000 —200)|0 —200)|0 —38 |0 —380 |0 —380 25 25 7 4 25
0O — 260 | 0 —250| 0 —250| 0 —50OO | O —380 | O —380 30 30 8 5 25
0O — 260 | 0 —250| 0 —250 |0 —500| 0O —380 | O —380 30 30 8 5 4
0O — 30|0 —-300|0 —-300)|0 —-b500|0 =500/ |0 —500 30 30 10 6 5
0 — 30 |0 -—-350|— - 0 —500 | 0 —500 | — - 35 35 13 -
0 — 400 | O —400 | — - 0 —630 | 0 —630 | — - 40 40 15 - -
0 — 450 | — - - - - - - - - - 50 45 - - -
0 — 500 | — - - - - - - - - - 60 50 - - -
0 — 750 | — - - - - - - - - - 70 - - - -
0 —1000 | — - - - - - - - - - 80 - - - -
0 —1260 | — - - - - - - - - - 100 - - - -
0 —1600 | — - - - - - - - - - 120 - - - -
0 —2000 | — — — — — — — — — — 140 — — — —
Kommentapun: (1) Bkniovas guametp 0,6 mm.

) TPUMEHMMO ANS NOALUMMHUKOB C LMNNHAPUYECKIUM OTBEPCTUEM.

(3) DlonycK OTKNOHEHWIA WHPWHBI M NPEAeNbl A0NYCKOB U3MEHEHWI WMPUHBI HAPYXKHOTO KoMbLa AOMKHbI ObiTb
yKa3aHbl sl 0HOTO U TOr0 )Ke NMOAWNNHMKA. JI0NyCKM OTKOHEHMIA LUMPUHBI HAPYXXHOMO KOMbLA MOALIMMHUKOB
Kimacca 5, 4 v 2 ykasaHbl B Tabnuue 8.2.2.

(4) MpMMEHMMO NS OTAENbHBIX KONEL, N3roTOBNEHHbIX A KOMGUHUPOBAHHBIX MOALMMHUKOB.

) TPUMEHMMO NSt WAPUKONOALIMMHUKOB, TaKIX KaK pafuasbHble 1 PafnanbHo-yNOpHbIE LWAPUKONOAWNMHIKMA 1 T.J,
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(3a MCKNOYEHUEM KOHMYECKUX PONUKONOALLIMMHUKOB)
W LWWMPUHBI HAPYXXHbIX Koney

Vdp O] Vmp ©)
Hopmanbusrit Kiace 6 Knacce 5 Knacc 4 Knace 2
Cepuy vameTpos Cepun AvameTpos Cepuu avameTpoB | Cepun AvameTpoB ﬂmgﬁ,,‘;”}‘goa H(’z:;”b' Kng ce Knsa ¢ Kn;cc Kn2a c¢
9 Jo1]234] 9 Jo1]234] 9 Jora3e] o [o1234]01234
Makc Makc Makc Makc Makc Makc Makc Makc Makc Makc

10 8 6 9 7 5 5 4 4 3 25 6 5 3 2 1.5

10 8 6 9 7 5 5 4 4 3 25 6 5 3 2 1.5

10 8 6 9 7 5 5 4 4 3 25 6 5 3 2 1.5

13 10 8 10 8 6 6 5 5 4 25 8 6 3 25 1.5

156 12 9 13 10 8 8 6 6 5 25 9 8 4 3 1.5

19 19 i 15 15 9 9 7 7 5 4 i 9 5 3.5 2

25 25 15 19 19 1 10 8 8 6 5 15 1 5 4 25

31 31 19 23 23 14 13 10 10 8 7 19 14 7 5 3.6

31 31 19 23 23 14 13 10 10 8 7 19 14 7 5 3.5

38 38 23 28 28 17 15 12 12 9 8 23 17 8 6 4

44 44 26 31 31 19 18 14 - - - 26 19 9 - -

50 50 30 38 38 23 23 18 - - - 30 23 12 - -

56 56 34 44 44 26 - - - - - 34 26 - - -

63 63 38 50 50 30 - - - - - 38 30 - - -

EanHnupl: Mxm
K Su S 6) )
HomuHanbHbI gnameTp 0TBEpCTUS
d
Hog Z;m’_ Kunacc 6 | Knace 5 | Knace 4 | Knace 2 | Knmace 5 | Kimace 4 | Kimace 2 | Kimace 5 | Knace 4 | Knace 2 (wna)

Makc Makc MakKc Makc Makc Makc Makc Makc Makc Makc Makc oT BKJIHO4UTENBHO
10 5 4 25 1.5 7 3 1.5 7 3 1.5 0.6(1) 2.5
10 6 4 2.5 1.5 3 1.5 7 3 1.5 2.5 10
10 7 4 25 1.5 7 3 1.5 7 3 1.5 10 18
13 8 4 3 25 8 4 1.5 8 4 25 18 30
15 10 5 4 25 8 4 1.5 8 4 25 30 50
20 10 5 4 25 8 5 1.5 8 5 25 50 80
25 13 6 5 25 9 5 25 9 5 25 80 120
30 18 8 6 25 10 6 25 10 7 25 120 150
30 18 8 6 5 10 6 4 10 7 5 150 180
40 20 10 8 5 1 7 5 13 8 5 180 250
50 25 13 - - 13 - - 15 - - 250 315
60 30 15 - - 15 - - 20 - - 315 400
65 35 - - - - - - - - - 400 500
70 40 - - - - - - - - - 500 630
80 - - - - - - - - - - 630 800
90 - - - - - - - - - - 800 1000

100 - - - - - - - - - - 1000 1250

120 - - - - - - - - - - 1250 1600

140 — — — — — — — — — — 1600 2000

Mpumeyanus: 1. Mpegen Aonycka (BEPXHUN) AMAMETPA LANMHAPUYECKOTO OTBEPCTYS! «HEMPOXOAHOM» CTOPOHDI, YKA3aHHbIA B AHHOM
TabnmLe, HeoBs3aTeNbHO HAX0AUTCS HA PAcCTOAHMN 1,2 pamepa (MaKc.) (hacku 0T TopLia KoslbLia.

2. CtaHpapT ABMA Std 20-1996 : ABECI-RBEC1, ABEC3-RBEC3, ABEC5-RBEC5, ABEC7-RBEC7
1 ABEC9-RBECY C00TBETCTBYIOT HOpMAJIbHOMY, 6, 5, 4 n 2 KJ1accam TOYHOCTH.
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J0onycKu noALLUnHNKoOB

Tabnuua 8.2. [lonycku ans paguanbHbiX NOAWKUNHNKOB
Ta6nuua 8.2.1. lonycku

ADmp ADS
HomuHanbHbIiA
Hapy)KHb% [Zametp Knace 4
() HopmanbHblit Knacc 6 Knacc 5 Knacc 4 Knacc 2 Kiacc 2
JinameTp cepum
0,123 4
oT BKMIOYATENbHO  BEPXHUIA  HIDKHWIA | BEPXHWA HIDKHWA | BEPXHWIA HKHWIA  |BEDXHWA HVDKHWA | BEDXHWIA HIKHWIA  |BEPXHWA HIDKHWA | BEPXHUIA  HIDKHMIA
2.5() 6 0 - 8 0 -7 0 -5 0 -4 0 —25 0 -4 0 - 25
6 18 0 - 8 0 -7 0 -5 0 -4 0 —25 0 -4 0 — 25
18 30 0 -9 0 -8 0 -6 0 -5 0 —4 0 -5 0 -4
30 50 0 - N 0 -9 0 -7 0 -6 0 —4 0 -6 0 -4
50 80 0 - 13 0 -1 0 -9 0 -7 0 —4 0 -7 0 -4
80 120 0 — 15 0 —13 0 —=10 0 -8 0 —5 0 -8 0 5
120 150 0 — 18 0 —15 0 - 0 -9 0 —5 0 -9 0 -5
150 180 0 — 25 0 —18 0 -13 0 —10 0o -7 0 —10 0 -7
180 250 0 — 30 0 —20 0 —15 0 -1 0 —8 0 -1 0 —8
250 315 0 — 35 0 —25 0 —18 0 —13 0 —8 0 —-13 0 -8
315 400 0 — 40 0 —28 0 —20 0 —15 0 —10 0 —15 0 —10
400 500 0 — 45 0 —33 0 —23 - - - - - - - -
500 630 0 — 50 0 —38 0 —28 - - - - - - - -
630 800 0 - 75 0 —45 0 —35 - - - - - - - -
800 1000 0 —100 0 —60 - - - - - - - - - -
1000 1250 0 —125 - - - - - - - - - -
1250 1600 0 —160 - - - - - - - - - - - -
1600 2000 0 —200 - - - - - - - - - - - -
2000 2500 0 —250 - - - - - - - - - - - -

Kommentapumn: (') Bknoyas guametp 2,5 mm.
(2) Tonbko Npwm OTCYTCTBUM CTONOPHOIO MPYXXMHHOTO KOMbLA.
(3) Ans WwapmKoBbIX NOALINMHUKOB, TAKNUX KaK PafuanbHble 1 paavanbHo-yrnopHble.
(4) [lonyckn 3MEHeHNs LWMPUHBI HAPYXKHOO KOMbLA MOALIMIHUKOB HopMaIIbHOTO 1 6 KJIACCOB YKa3aHbl B Tabnuue 8.2.1.

Npumeyanunsa: 1. Jlonyck (HUXHWI) HAPYXXHOMO MaMETPa «HENPOXOAHOM» CTOPOHbI, YKa3aHHbIA B AaHHOI TabnuLe, Heo0s3aTeNbHO
HaxoAuTCS Ha paccTosHun 1,2 pa3mepa (Makc.) hacku oT Topua KonbLa.

2. CtaHpapT ABMA Std 20-1996: ABEC1-RBEC1, ABEC3-RBEC3, ABEC5-RBECS5, ABEC7-RBEC7
1 ABEC9-RBECY CO0TBETCTBYIOT HOpMaJIbHOMY, 6, 5, 4 1 2 Ki1accam TOYHOCTH.
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(3a UCKNIOYEHNEM KOHUYECKUX POSTMKOMOALIMMHNKOB)

HapYXHbIX Konew

Vi ©) Vomp €
HopmaibHsiit Kuacc 6 Kiace 5 Kunacc 4 Kuacc 2
OTKPBITLIA TMR Sy OTKpbITHI TUN ST | OTkpbITiit TAN | OTKBITbIA THN |OTKRSTSI TN
P yorHesiten P yurorHesen P P ¥ Hopmars- Kngcc Knace ancc anacc
vamer HBli 5
[vametp cepun [JlnameTp cepun [lnameTp cepum | [iuameTp cepun ﬂcep,,,,,,p
9 [o1 [234]234] 9 [o1]2340123¢ 9 Joase] 9 Joizza] 01234
Makc Makc Makc Makc MaKC | MaKC | MaKC | MaKc | Makc | Makc
10 8 6 10 9 7 5 9 5 4 4 3 25 6 5 3 2 1.5
10 8 6 10 9 7 5 9 5 4 4 3 2.5 6 5 3 2 1.5
12 9 7 12 10 8 6 | 10 6 5 5 4 4 7 6 3 2.5 2
14 " 8 16 1 9 7 13 7 5 6 5 4 8 7 4 3 2
16 13 10 20 14 n 8 | 16 9 7 7 5 4 10 8 5 3.5 2
19 19 1 26 16 16 10 | 20 | 10 8 8 6 5 M 10 5 4 25
23 23 14 30 19 19 1 25 1" 8 9 7 5 14 " 6 5 25
31 31 19 38 | 23 | 23 | 14 | 30 | 13 10 10 8 7 19 14 7 5 3.5
38 38 23 - 25 | 25 | 15 - 15 n 1 8 8 23 | 15 8 6 4
44 44 26 - 31 31 19 - 18 14 13 10 8 26 | 19 9 7 4
50 50 30 - 35 | 35 | 21 - 20 | 15 15 1 10 30 | 21 10 8 5
56 56 34 - 41 41 25 - 23 17 - - - 34 | 25 | 12 - -
63 63 38 - 48 | 48 | 29 - 28 | 21 - - - 38 | 29 | 14 - -
94 94 55 - 56 | 56 | 34 - 35 | 26 - - - 55 | 34 | 18 - -
125 125 75 - 75 | 75 | 45 - - - - - - 75 | 45 - - -
EnvHmupl: MKM
Kea SD Sea (x) VCs (4)
He bl
HapYXXHbIil ;MameTp
Hopmam-| Knace | Knace | Kinace | Kinace | Knace | Knace | Knace | Knace | Knace | Knace | Knace | Knace | Knace D
Hbiit 6 5 4 2 5 4 2 5 4 2 5 4 2 (Mm)
MaKC | MakC | MakC | MakC | MakC | MakC | MakC | MakC | MakC | MakC | MakC | MakC | Makc | Makc ot BK/IOYHTENbHO
15 8 5 3 1.5 8 4 156 8 5 1.5 5 2.5 1.5 2.5 (1) 6
15 8 5 3 15 8 4 1.5 8 5 1.5 5 2.5 1.5 6 18
15 9 6 4 2.5 8 4 15 8 5 2.5 5 2.5 1.5 18 30
20 10 7 5 2.5 8 4 1.5 8 5 25 5 2.5 1.5 30 50
25 13 8 5 4 8 4 1.5 10 5 4 6 3 1.5 50 80
35 18 10 6 5 9 5 25 1 6 5 8 4 2.5 80 120
40 20 " 7 5 10 5 2.5 13 7 5 8 5 25 120 150
45 23 13 8 5 10 5 25 14 8 5 8 5 2.5 150 180
50 25 15 10 7 n 7 4 15 10 7 10 7 4 180 250
60 30 18 1 7 13 8 5 18 10 7 1 7 5 250 315
70 35 20 13 8 13 10 7 20 13 8 13 8 7 315 400
80 40 23 - - 15 - - 23 - - 15 - - 400 500
100 50 25 - - 18 - - 25 - - 18 - - 500 630
120 60 30 - - 20 - - 30 - - 20 - - 630 800
140 75 - - - - - - - - - - - - 800 1000
160 - - - - - - - - - - - - - 1000 1250
190 - - - - - - - - - - - - - 1250 1600
220 - - - - - - - - - - - - - 1600 2000
250 - - - - - - - - - - - - - 2000 2500
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J0onycKu noALLUnHNKoOB

Taonuua 8.3. lonycKu Ans METPUYECKNX KOHMYECKUX NOAIMMNHUKOB
Ta6nuua 8.3.1. [lonycku guameTpa 0TBEPCTUS BHYTPEHHEro KosbLia U TOYHOCTDb BPaLLEHUsi

HomuHanbHbli

waveTp Ay Ay Vip V amp
3 Hopmanbherit Knacc 6 Hopuansiwiit | Kimace | Kimace | Kimace |Hopvansisi| Kimace | Kimace | Kiace
(MM) Knacc 6X Kunace 5 Kuace 4 Kaace 4 Knace 6X| 4 |Knace 6X] 5 4
OT  BKTOYITENLHO BEPXHUIA HIDKHUIA |BEPXHUIA HIDKHWA | BEDXHA HIKHWIA | BEXHMIA HIDKHWA | MAKC | MakC | MakC | MakC | MakC | MakC | Makc | Makc
10 18 0 -8 0 -7 0 -5 0 -5 8 7 5 4 6 5 5 4
18 30 0 —10 0 -8 0 -6 0 ) 10 8 6 5 8 6 5 4
30 50 0 —12 0 —10 0 -8 0 -8 12 10 8 6 9 8 5 5
50 80 0 -15 0 -12 0 -9 0 -9 15 12 9 7 1 9 6 5
80 120 0 —20 0 —15 0 —10 0 —=10 20 15 " 8 15 n 8 5
120 180 0 —25 0 -18 0 -13 0 -13 25 18 14 10 19 14 9 7
180 250 0 —30 0 —22 0 -15 0 -15 30 22 17 " 23 16 1 8
250 315 0 —35 0 —25 0 —18 0 -18 35 - - - 26 - - -
315 400 0 —40 0 —30 0 —23 0 —23 40 - - - 30 - - -
400 500 0 —45 0 —35 0 =27 0 =27 - - - - - - - -
500 630 0 —50 0 —40 - - - - - - - - - - - -
630 800 0 —75 0 —60 - - - - - - - - - - - -
NMpumeyanunsa: 1. Bepxuue npeaenbl Aonycka BHYTPEHHEr0 iMaMeTpa «HEeNpoXoAHOM» CTOPOHbI, yKasaHHbIe B AAHHON Tabnuue,
Heobs13aTeNIbHO HAX0AATCS Ha paccTosiHMK 1,2 pa3mepa (MakKc.) hacku 0T TopLa Konbua.
2. HekoTopble U3 3TUX JONYCKOB COOTBETCTBYIOT cTaHaapTam NSK.
Tabnuua 8.3.2. [lonycku A AgMameTpa 0TBEPCTUA HapyXXHOro KOAbLia U TOYHOCTb BPaLLEHUsi
HomuHanbHbIA
HapYKHbi Apmp Aps V pp V pmp
[Lvametp
Hopmanbhbrii Knacc 6 Hopuamsiwiit| Kimace | Kimace | Kumace |Hopramsisi| Kimace | Kimace | Kiace
(M) Knacc 6X Knacc 5 Kiace 4 Kiace 4 Krace 6X| 6 4 [Knace 6X| 5 4
OT  BKTIOYTENbHO BEPXHUIA HIDKHWIA | BEDXHWA HIDKHWA | BEDXHWA HIKHWA | BEDXHWIA HWKHWIA | MAKC | MaKC | MakC | MakC | MakC | MakC | MakC | Makc
18 30 o - 9 0 -8 0 -6 0 -6 9 8 6 5 7 6 5 4
30 50 0o -n 0 -9 0 -7 0 -7 1 9 7 5 8 7 5 5
50 80 0 —13 0 bl 0 -9 0 -9 13 1 8 7 10 8 6 5
80 120 0 —15 0 —13 0 —=10 0 —=10 15 13 10 8 1 10 7 5
120 150 0o -—18 0 -15 0 - 0 -n 18 15 " 8 14 " 8 6
150 180 0 —25 0 —18 0 -13 0 -13 25 18 14 10 19 14 9 7
180 250 0 —30 0 —20 0 —15 0 —15 30 20 15 " 23 15 10 8
250 315 0 —35 0 —25 0 -18 0 -18 35 25 19 14 26 19 13 9
315 400 0 —40 0 —28 0 —20 0 —20 40 28 22 15 30 21 14 10
400 500 0 —45 0 -33 0 —23 0 —23 45 - - - 34 - - -
500 630 0 —50 0 —38 0 —28 0 —28 50 - - - 38 - - -
630 800 0 —75 0 —45 - - - - - - - - - - - -
800 1000 0 —100 0 —60 - - - - - - - - - - - -
Mpumeyanmns: 1. BepxHue npeaesbl 4onycka BHYTPEHHEro AnameTpa «HEenpoXoaHOM» CTOPOHbI, yKa3aHHbIe B AaHHOI Tabnuue,
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Heo6s3aTeNbHO HAX0AATCS Ha paccTosHMM 1,2 pa3mepa (Makc.) hacku 0T Topua Konbua.
2. HekoTopble 13 3TVX A0NYCKOB COOTBETCTBYIOT cTaHaapTam NSK.



EanHnupl: Mxm
Kia Saq Sia
Hopvanstsii | Kimace | Kimace | Knace | Kinace | Knmace | Kimace
Knace 6X 5 4 4 4
Makc Makc Makc Makc Makc Makc Makc
15 7 35 2.5 7 3 3
18 8 4 3 8 4 4
20 10 5 4 8 4 4
25 10 5 4 8 5 4
30 13 6 5 9 5 5
35 18 8 6 10 6 7
50 20 10 8 N 7 8
60 25 13 10 13 8 10
70 30 15 12 15 10 14
70 35 18 14 19 13 17
85 40 20 - 22 - -
100 45 22 - 27 - -
EavHLbE: MM
Kea SD N ea
Hopwanstsii | Kimace | Kimace | Kinace | Kinace | Kimace | Kimace
Knace 6X 5 4 4 4
Makc Makc Makc Makc Makc Makc Makc
18 9 6 4 8 4 5
20 10 7 5 8 4 5
25 13 8 5 8 4 5
35 18 10 6 9 5 6
40 20 " 7 10 5 7
45 23 13 8 10 5 8
50 25 156 10 " 7 10
60 30 18 " 13 8 10
70 35 20 13 13 10 13
80 40 23 15 15 il 15
100 50 25 18 18 13 18
120 60 30 - 20 - -
120 75 35 - 23 - -
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J0onycKu noALLUnHNKoOB

Tabnuua 8.3. lonycku ansi METPUYECKNX
Ta6nuua 8.3.3. [lonycKu LMPUHDI, FaGapUTHOIA LUIMPUHBI NOALLMNHUKOB

HomuHanbHbiit
AvameTp AES ACs ATs
0TBEPCTUA
HopwmabHblit ’ Kunacc 5 | HopmatbHbrit ) Kiace 5 HopmasbHblii Knace 5
(Mm) Knacc 6 Krace 6X Knacc 4 Knacc 6 Krace 6X Knacc 4 Knacc 6 Krace 6X Knacc 4

oT ?g"ﬁ%"' BEPXHYIA HVKHWT | BEPXHWA HAKHWT | BEDXHIA HWKHITE | BEPXHUA HIDKHUAIA | BEDXHUWA HIDKHUAI | BEDXHUWA HWKHWAT | BEPXHAA  HIDKHWIA | BEDXHIA HIDKHVIA | BEPXHWiA HUKHWTA

10 18 0 -120|{0 -50 [0 —200|0 —120|0 —100 |0 —200 | +200 0 | +100 O |+4+200 -200
18 30 0 —-120|{0 -50 {0 —200|0 -—120 |0 -—100| 0 —200 | +200 0 | +100 O |+200 -200
30 50 0O —-120(0 —50 |0 —240 |0 =120 |0 =100 | 0 =240 | +200 0 | +100 O |+4+200 -200
50 8 0 -—-150 |0 -50 [0 —-300 |0 —150 |0 —100 |0 —300 | +200 0 | +100 O |+200 -—200
80 120 0O -200({0 —-50 [0 —400 |0 —-200|0 —100 |0 —400 |+200 —200 |+100 O |+200 —200
120 180 0O —-250|0 —50 [0 —-500|0 —250 |0 —100 |0 -—500 |+350 —250 |+150 O |+350 —250
180 250 0O -300|0 —-50 |0 —-600|0 —-300|0 —100|0 -600|+350 —250 |+150 O |+350 —250
250 315 0 350 |0 -50 |0 —-700|0 -850 |0 -—100 |0 —700|+350 —250 |+200 O |+350 —250
315 400 0 —400|{0 -50 |0 —800 |0 —400|0 -100 |0 —800 | +400 —400 |+200 O |+400 —400
400 500 0O -—450 | — - 0 —-800 |0 —450 |- - 0 —800 [ +400 —400 - — | +400 —400
500 630 0 —500|-— - 0 —-800 |0 -500 |- - 0 —800 [ +500 —500 - — | +500 —500
630 800 O -—750 | — - 0 —-800 |0 =750 |- - 0 —800 | +600 —600 - — | +600 —600

Mpumeyanne: DakTUyeCcKas LWMPUHA BHYTPEHHETO KONbLA C ponkamu T onpefensieTcsl Kak o6Luas WmpnHa BHYTPEHHEro KonbLa
C POJIMKamu, COEANHEHHOr0 C 3TanOHHbIM HAPYXXHbIM KOJIbLIOM.

dakTnyeckas LMpUHA HapYXXHOro KoMbLa 7> ONpeaensieTcs Kak 06Las WPUHA HAPYXXHOMO KOMbLA, COEANHEHHOTO
C 3TaJIOHHbIM BHYTPEHHUM KOJIbLLOM C pPOJIMKaMK.
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KOHUYEeCKUX NOALUUMHUKOB

W LWIMPWHBI KOMGMHUPOBAHHBIX NOAWMNMHNKOB

NSK

EanHnupl: MKM

OTKNOHEHNst (haKTUYECKON LLIMPUHBI

OTKNI0HEHNs 0L LUIMPUHBI KOMOUHMPOBAHHOMO

LLnpuHa Konbua ¢ ponukamu HapYXHOr0 KofbLia NOALNMHIKA HomuHanbHbIA
Tis Tas B s Bas !AC45 AhameTp
Bce knaccbl Bce knaccbl OTBEpCTAA

Hopmanbherit Kiace 6X Hopmanbusrii Kitace 6X [IBYXPSAAHbIX YeTbIPEXpAAHbIX
NOAWNNHNAKOB NOALIMNHKOB (M)

BEpXHMit HIDKHUiA BEpXHUiA HIDKHUV BEPXHMiA HIDKHUTA BEpXHUiA HIDKHUi BEPXHMiA HIDKHUI BEpXHUit HIDKHMiA oT ?gﬂm”'
+100 0 | + 50 0 +100 0 | + 50 0 + 200 — 200 - - 10 18
+100 0 | + 50 0 +100 0 | + 50 0 + 200 — 200 - - 18 30
+100 0 | + 50 0 +100 0 | + 50 0 + 200 — 200 - - 30 50
+100 0 | + 50 0 +100 0 |+ 50 0 + 300 — 300 |+ 300 - 300 50 80
+100 —100 | + 50 0 +100 —100 | + 50 0 + 300 — 300 |+ 400 — 400 80 120
+150 —150 | + 50 0 +200 =100 | +100 0 + 400 — 400 |+ 500 - 500 120 180
+150 —150 | + 50 0 +200 —100 | +100 0 + 450 — 450 |+ 600 — 600 180 250
+150 —150 | +100 0 +200 —100 | +100 0 + 550 — 550 |+ 700 — 700 250 315
+200 —200 | +100 0 +200 —200 | +100 0 + 600 — 600 |+ 800 — 800 315 400
- - - - - - - - + 700 - 700 |+ 900 — 900 400 500
- - - - - - - - + 800 — 800 |+1000 —1000 500 630
- - - - - - - - +1200 —1200 | +1500 —-1500 630 800

71— 3ranonHoe = T,—= JranoxHoe BHYTPEHHEE KOMbLIO C PONMKamn
HapyXxHoe
ﬂ KOMbLO ai
|- ¢ B

|
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J0onycKu noALLUnHNKoOB

Tabnuua 8.4. lonycku ans AOAMOBbIX KOHUYECKUX NOALWINMNHUKOB

Tabnuua 8.4.1. [lonyckn BHYTPEHHEro AuameTpa BHYTPEHHEro KonbLa

EAnHMLpL: MKM

HomuHanbHbIA AnameTp 0TBepCTUs

Ads
Gonee BKJTIOUYUTENBHO Kiacc 4, 2 Kitace 3, 0 Kiacc 00
(MM) 1/25.4 (Mm) 1/25.4 BEPXHUIA HVKHUA BEPXHUIA HIDKHUIA BEPXHUIA HIDKHWA
= = 76.200 3.0000 + 13 0 +13 0 +8 0
76.200 3.0000 266.700 10.5000 + 25 0 +13 0 +8 0
266.700 10.5000 304.800 12.0000 + 25 0 +13 0 - -
304.800 12.0000 609.600 24.0000 + 51 0 +25 0 - -
609.600 24.0000 914.400 36.0000 + 76 0 +38 0 - -
914.400 36.0000 1219.200 48.0000  +102 0 +51 0 - -
1219.200 48.0000 - - +127 0 +76 0 - -
Ta6nuua 8.4.2. [lonycku BHELLHEro AUameTpa HapyXXHOro Konbua
HomuHanbHbIA HapyXXHbIi AMameTp
D Aps
Gonee BKJTHOUYUTENBHO Kiacc 4, 2 Kiace 3, 0 Kiacc 00
(MM) 1/25.4 (Mm) 1/25.4 BEPXHUIA HVDKHUA BEPXHUIA HIDKHUI BEPXHUIA HIDKHWA
= = 266.700 10.5000 + 25 0 +13 0 +8 0
266.700 10.5000 304.800 12.0000 + 25 0 +13 0 +8 0
304.800 12.0000 609.600 24.0000 + 51 0 +25 0 - -
609.600 24.0000 914.400 36.0000 + 76 0 +38 0 - -
914.400 36.0000 1219.200 48.0000  +102 0 +51 0 - -
1219.200 48.0000 = = +127 0 +76 0 - -
Ta6nuua 8.4.3. [lonycku o0Lei LWMpUHbI
HomuHanbHbI AnameTp 0TBepCTUs
ATS
KJIACC 3
6Gonee BK/IOHUTENBHO KJIACC 4 KJIACC 2 KJIACC 0, 00
D <508.000 (wm) | D >508.000 (Mm)
(Mm) 1/25.4 (Mm) 1/25.4  BepXHWiA HIKHWIA | BEPXHUI HVKHWIA | BEPXHWA HIKHWIA |BEPXHUIA HWKHWIA |BEPXHUA HUWXHWIA
= = 101.600 4.0000 +203 0 | +203 0 | +203 —203 |+203 —203 | +203 —203
101.600 4.0000 | 304.800 12.0000 +356 —254 | +203 0 | +203 —203 |+203 —203 | +203 —203
304.800 12.0000 | 609.600 24.0000 +381 —381 | +381 —381 | +203 —203 |+381 —381 - -
609.600 24.0000 = = +381 —381 - - +381 —381 |+381 —381 - -
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KBE KV
1 pagnanbHoe GueHue BHYTPEHHEro W Hapy)XXHOro Konew,
EAvHMUBL: MKM
Kia > Kea
KJIACC 4 KJIACC 2 KJIACC 3 KIJIACC 0 KJIACC 00
MaKc Makc MaKc MaKc MaKc

51 38 8 4 2

51 38 8 4 2

51 38 18 - -

76 51 51 - -

76 - 76 - -

76 - 76 - -

1 KOMOMHMPOBAHHOW LUMPUHbBI
EanHnupl: MKM
[LByxpsinHble noawnnHukm (tun KBE) HeTbipexpsaHbie
noAwMNHUKK (Tvn KV)
Ast AB4sv AC4s

KJIACC 3

KJIACC 4 KJIACC 2 KJIACC 0,00 KJIACC 4,3

D <508.000 (Mm) D >508.000 (mMm)

BEPXHUIA HWKHUA BEPXHWA  HWKHUA | BEPXHUA  HIDKHMIA BEPXHUA  HIDKHUIA BEPXHUiA HIDKHUI BEPXHUiA HIDKHUI
+406 0 +406 0 +406 —406 +406 —406 +406 —406 +1524 —1524
+71 —508 +406 —203 +406 —406 +406 —406 +406 —406 +1524 —1524
+762 —762 +762 —762 +406 —406 +762 —762 - - +1524 —1524
+762 —762 - - +762 —762 +762 —762 - - +1524 —1524
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AONYCKU NOALIUNHMKOB

Tabnuua 8.5. flonycku

Tabnuua 8.5.1. [lonycku BHYTPEHHEr0 KonbLa

HomuHanbHbli
AvameTp Ay Vap V dmp Ap Ay (1)
0TBEPCTUS
d v
(Mm) Hopmanibiii Knace 6 Knace 5 HOpMﬁJ‘Ib- Kitace | Kiace HopM%nb- Knace | Knacec | Hopmanbherit Knace 5
HIiT 6 5 Hblit 6 5 Kiacc 6

Gonee EQ{%‘ BEPXHUA  HIDKHUTA

BEPXHUA  HIDKHWIA |BEPXHUA HIKHWIA

MaKC | MaKC | MaKC | MaKkC | MaKkC | MaKC | BEPXHWIA  HIDKHWA | BEDXHUA HIKHUI
25 10 0 -8 0 -7 0 -5 6 5 4 6 5 3 0 —120 0 — 40
10 18 0 -8 0 -7 0 -5 6 5 4 6 5 3 0 -120 0 — 80
18 30 0 -10 0 -8 0 —6 8 6 5 8 6 3 0 —120 0 —-120
KommeHTapuit (1) OTKNOHEHWE W M3MEHEHWE LUMPUHDLI HAPYXXHOMO KONbLLA ONPEAENsSeTCa C Y4ETOM BHYTPEHHEr0 KOAbLia 3TOM0 XKe NOALIMMHUKA.
Npumeyanue HWXHWIA LONYCK HAPY)XXHOrO AMameTpa «HEeNpOXOAHOM» CTOPOHbI, yKa3aHHbIN B JaHHOI TabnuLe, Heobs3aTeNbHO HAXOANTCS
Ha paccTosHum 1,2 pasmepa (Makc.) thacku 0T TopLa KonbLa.
Ta6nuua 8.5.2. lonycku
HoMMHanbHblit Ap
P
HapyXHblil Vop
AnameTp Moawwmnumnku cepun E Moawwnuuku cepun EN
D
(Mm) HopmabHblit Knacc 6 Knacc 5 HopmaibHblit Knacc 6 Knacc 5 Hogr];ﬂb' Kﬂgcc Knsa ce
Gonee ?gﬂm)”' BEPXHWIA  HIDKHWIA| BEPXHWA  HVDKHWIA| BEPXHWA HKHWM | BEPXHWA HIKHWA | BEPXHWA HIDKHWIA| BEPXHUIA HWKHWA |  MaKC MaKc Makc
6 18 + 8 0 +7 0 +5 0 0 -8 0 =7 0 -5 6 5 4
18 30 + 9 0 +8 0 +6 0 0 -9 0 -8 0 —6 7 6 5
30 50 +11 0 +9 0 +7 0 0 -1 0 -9 0 =7 8 7 5

Mpumeyanue HWKHWIT ONYCK HAPYXXHOTO AMAMETPA «HENPOXOAHOI» CTOPOHBI, yKa3aHHbI B AaHHOIA TabnuLe, HeoBA3aTeNbHO HaXOANTCS
Ha paccTosHumM 1,2 pasmepa (Makc.) (hacku 0T TopLa KonbLa.
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ANA NOALUMNHUKOB MarHeTo

M LWMPHHBI HAPYXKHOTO KOMbLA

EanHnupl: MKkM
Vs (an Ves) (1) Ars Ki Su Sia
Hopuabasiii Kuace 5 Hopmamsmsiit Knace 6 Hopwmanshsiit|  Kiace 6 Kiace 5 Knacce 5 Knace 5
Knacc 6 Knacc 5
MaKc MaKc BEPXHUil HUXKHIIA MaKc Makc Makc Makc MaKC
15 5 +120 —120 10 6 4 7 7
20 5 +120 —120 10 7 4 7 7
20 5 +120 —120 13 8 4 8 8
HapyXHbIX Konew,
EAnHnLpl: MKM
Vomp K. Sea | Sb
Hopvam- | Knace | Kmacc |Hopvam- | Knace | Knace | Knace | Knace
HEIi 6 5 Hbli 6 5 5 5
MaKC | MakC | MakC | MaKC | MakC | MakC | MakC | Makc
6 5 3 15 8 5 8 8
7 6 3 15 9 6 8 8
8 7 4 20 10 7 8 8
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Tabnuua 8.6. [lonycku Ans ynopHbIX LWapUKONOALMNHNUKOB

Taonuua 8.6.1. lonycku guameTpa 0TBEPCTUS CBOGOAHOIO KONbLA M TOYHOCTb BPaLLEHUs

EAnHNLbL: MKM

HomuHanbHbIli auameTp Adimp W A gmp Vip v Vo S un S (1)
oTBepcTUs
dwnd,
HopmasnbHblii HopmasHbiit
(e Kiace 6 Knacc 4 Kiace 6 Kunace HopmanbHsiit Kng ce Knsa ce Kﬂzcc
Kiace 5 Kiacce 5
Gonee BK/IOYUTENbHO  BEPXHWUA  HWKHUA | BEPXHWIA  HUKHWRA Makc Makc Makc Makc Makc Makc
= 18 0 - 8 0 -7 6 5 10 5 3 2
18 30 0 - 10 0 -8 8 6 10 5 3 2
30 50 0 - 12 0 —10 9 8 10 6 3 2
50 80 0 — 15 0 —12 1" 9 10 7 4 3
80 120 0 - 20 0 -15 15 1 15 8 4 3
120 180 0 - 25 0 -18 19 14 15 9 5 4
180 250 0 - 30 0 —22 23 17 20 10 5 4
250 315 0 — 35 0 —25 26 19 25 13 7 5
315 400 0 — 40 0 —30 30 23 30 15 7 5
400 500 0 — 45 0 —35 34 26 30 18 9 6
500 630 0 — 50 0 —40 38 30 35 21 1 7
630 800 0 - 75 0 —50 - - 40 25 13 8
800 1000 0 —100 - - - - 45 30 15 -
1000 1250 0 —125 - - - - 50 35 18 -

KommenTapuit (') [Insi ABOHBIX NOAWMITHUKOB U3MEHEHNS! TOMLMHbI 3aBUCAT HE OT AnameTpa oteepcTis d, ,
a 0T d Ans OAVHAPHbIX NOAWNMHUKOB C OANHAKOBbIM D BHYTPY OAHOM CEpUM AMaMETPOB.
13MeHEHMS TONLUMHBI CBOGOAHOTO KOMbLiA S, OTHOCSTCS TOMBKO K YNOPHBIM MOAWMNHAKAM
C MIOCKMM NOCAZ0YHBIM MECTOM.
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NSK

Tabnuua 8.6.2. [lonycku BHEWHEro guameTpa cBOOOAHOr0 KoAbLa NIOCKOro Tuna u cthepmyeckoro NoAKNagHoro Konbua

EAvHNLBL: MKM

OTKNOHEHuE HapyXHoro

HomuHanbHbI HapyXXHbIA AuameTp Apmp v [mameTpa cthepuyeckoro
NOALIMMHUKA UK CHEPUYECKOro Dp NOAKNAAHOO KobLia
npOKnaDAOHHorgKonbua TN ¢ NNOCKVM NOCAA0YHBIM MECTOM I‘;g;&fmprgﬁsﬁsm Apss
HILE/ES Hopmanbherit H .| Hopmanbhbiit H .
(Mm) Knacc 6 Knacc 4 KJOPMM}’HH“ Knacc 6 | Kmacc 4 OPMATLHBIH
Krace 5 1acc 6 Kaace 5 Kiacc 6
6onee BK/IOYUTENIbHO BEPXHUIA  HIKHWA | BEPXHUA  HWKHWIA | BEPXHWUA  HIKHUA Makc Makc BEPXHUA  HWXKHUA
10 18 0 -1 0 -7 0 - 17 8 5 0 — 25
18 30 0 - 13 0 -8 0 - 20 10 6 0 - 30
30 50 0 - 16 0 -9 0 - 24 12 7 0 — 35
50 80 0 - 19 0 -1 0 - 29 14 8 0 — 45
80 120 0 - 22 0 -13 0 — 33 17 10 0 — 60
120 180 0 — 25 0 —-15 0 — 38 19 1" 0 - 75
180 250 0 - 30 0 —20 0 — 45 23 15 0 - 90
250 315 0 — 35 0 —25 0 — 53 26 19 0 —105
315 400 0 — 40 0 —28 0 — 60 30 21 0 —120
400 500 0 — 45 0 —-33 0 — 68 34 25 0 —135
500 630 0 — 50 0 —38 0 - 75 38 29 0 —180
630 800 0 - 75 0 —45 0 -113 55 34 0 —225
800 1000 0 —100 - - - 75 - -
1000 1250 0 —125 - - - - - -
1250 1600 0 —160 - - - - - - - -
%
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J0onycKu noALLUnHNKoOB

Taﬁnuua 8.6.3. AonchM BbICOTbI YNOPHbIX LAPUKONOALLMUMHUKOB U BbICOTbI LLEHTPANbHOr0 KonbLa
EAvHMUbI: MKM

HoMuHanbHbIA T C NIOCKVM NOCaA04HbIM MECTOM | Tur co ChepuyeckiiM CBOGOAHBIM KObLIOM | CO CchepuyecKiM MOAKNAAHbIM KOMbLOM | OTKIIOHEHIS BbICOTbI
[Lvametp LIGHTPIHOrO KofbLia
oTBEpCTUS Argum Apag Aris Apsswn Args Ars Arys WM A 74 Arss Bs
a0 H it, Krnace 6 | H it, Knace 6| Hopmasnbhblit Hopmanbhbiit Hopmaibhbrii Hopmanbusiii | Hopmambhbii, Knace 6
(Mm) Kunacc 5, Knace 4|Knace 5, Kiace 4| Kiacc 6 Kiace 6 Kiace 6 Kiace 6 Kuace 5, Knace 4
Gonee 'T’gﬂm,”' BEPXHUA  HIDKHWA | BEPXHUIA  HIDKHWIA | BEPXHWA HWKHWIA | BEPXHUIA HUKHWA | BEPXHWA  HWXKHUA | BEPXHWIA  HIKHWA | BEPXHUA  HIKHMIA
= 30 0 — 75 |+ 50 —150 0 — 75 |+ 560 —160 |+ 50 — 75 | +150 —150 0 — 50
30 50 0 —=100 | + 75 —200 0 —=100 |+ 75 =200 |+ 50 —100 | +175 —200 0 — 75
50 80 0 —125 | +100 —250 0 —125 | +100 —250 |+ 75 —125 | +250 —250 0 —100
80 120 0 —150 | +125 —300 0 —150 | +126 =300 |+ 75 —150 | +275 —300 0 —125
120 180 0 —175 | +160 —350 0 —175 | +1560 —360 | +100 —1756 | +350 —350 0 —150
180 250 0 —200 | +175 —400 0 —200 | +1756 —400 | +100 —200 | +375 —400 0 —175
250 315 0 —225 | +200 —450 0 —225 | +200 —450 | +126 —225 | +450 —450 0 —200
315 400 0 —300 | +2560 —600 0 —300 | +250 —600 | +150 —275 | +550 —550 0 —250

KommeHTapuii (1) [ins ABOVHbIX NOAWMNHUKOB KNaccutmKaums 3aBUckT 0T d st OAVHAPHBIX NOAWNMHIKOB C OANHAKOBLIM D
BHYTPY OZHOIA CEpUN SUAMETPOB.

Mpumeyanue 3HayeHme A r, yKasaHHoe B TabnuLe, NpeAcTaBnsieT co60i OTKIOHEHWE COOTBETCTBYHOLLEN BbICOTbI T,
0603Ha4EHHOM Ha MPUBELEHHDIX HIKE PUCYHKAX..
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Ta6nuua 8.7. lonyckmn ansi cthepuyecKMx ynopHbIX POSIMKONOALIMNHNKOB
Ta6nuua 8.7.1. lonycku BHYTPEHHEro AnameTpa Konew, Bana W BbicoTbl (HopmasnbHblii Knacc)

EanHnupl: MKkM

HomuHanbHblit auametp CooTBeTCTBYIOLME NOKA3ATeNN
0TBEPCTUS Admp Vdp
S, A
(M) d Ts
fonee  BKIHOYUTENbHO BEPXHUI HKHUA Makc Makc BEPXHUI HUDKHUI
50 80 0 —15 " 25 +150 —150
80 120 0 —20 15 25 +200 —200
120 180 0 —25 19 30 +250 —250
180 250 0 —30 23 30 +300 —300
250 315 0 —35 26 35 +350 —350
315 400 0 —40 30 40 +400 —400
400 500 0 —45 34 45 +450 —450

Mpumeyanne BepxHue npefenbl fonycka AuameTpa OTBEPCTUSA, YKasaHHble B 3TON Tabnuue,
Heo0513aTeNbHO PacnonaralTCs No OTHOLIEHMIO K TOPLY KOMbLA HA PacCTOsHUM,
pasHoM 1,2 pa3mepa hacku.

Tabnuua 8.7.2. [lonycku guameTpa Hapy)XHOro
KonbLa (HopmanbHblii Knacc)

EanHnupl: MKkM

HoMuHanbHbIi HapyXHbiii AuameTp

D ADmp

(wm)
Gonee  BKIIOYUTENbHO  BEPXHWUIA HWKHUA
120 180 0 — 25
180 250 0 — 30
250 315 0 — 35
315 400 0 — 40
400 500 0 — 45
500 630 0 — 50
630 800 0 — 75
800 1000 0 —100

Mpumeyanme HwxHWe npeaenbl jonycka
[ZMameTpa 0TBEPCTUS, YKa3aHHbIe
B 3T0il Tabnuue, Heobs3aTenbHO
pacnonararoTcs no OTHOLLEHMIO
K TOPLY KOMbLiA HA PacCTOSHMM,
pasHom 1,2 pasmepa dhacku.
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J0onycKu noALLUnHNKoOB

Ta6nuua 8.8. [lonycku Ans WapuKONoAWMNHUKOB,

Knacc Tounoctn KJNIAGC 5P, KJTACG 7P i KJTACG 9P

(1) Monycku BHYTPEHHMX Konew,

HoMuHasnbHbiii Admp Ags Vap Vimp Aps
AnameTp
0TBEpCTUS OpvHapHble
d Kunacce 5P Knacc 5P Kuacc 5P Kuacc 5P OALTAIKA
Kaace 7P Knacc 9P Kuace 7P Knacc 9P Knace 7P Kuacc 9P Knace 7P Kuacc 9P Kuacc 5P
(Mm) Knacc 7P
Kiacc 9P
Gonee Tagﬂmom- BEPXHWA  HIDKHUIA | BEDXHUIA HIDKHUV | BEPXHWA  HIDKHWIA | BEPXHUIA HIDKHWIA MaKe MaKe MaKe MaKC  |BEPXHUI HIDKHUI
= 10 0 —5.1 0 —2.5 0 —5.1 0 —2.5 25 1.3 25 1.3 0 —264
10 18 0 —5.1 0 —25 0 —5.1 0 —2.5 25 1.3 25 1.3 0 —2564
18 30 0 —5.1 0 —2.5 0 —5.1 0 —2.5 25 1.3 25 1.3 0 —254

KommeHTapuii () [Ins NOAWMNHUKOB, 0CEBOI 3a30p (NpeaBapuUTeNbHas Harpyaka) KOTOpbIX PEryIUpyeTcs nyTem UCMoNb30BaHUs
KOMBUHALWN U3 1BYX ONPEAENEHHbIX NOAWUMHIKOB.

Mpumeyanue OtHocuTenbHo KITACCA 3P 1 JONYCKOB METPUYECKUX PA3MEPOB LLIAPUKONOALIMIHKOB 15 NPpUGOPOB,
pekomerzyetcst obpatutbes B NSK.
(2) fonyckmn
Homu- Apmp Aps Vip Vomp
HaslbHbIA
LETQRGIED Knacc 5P Krace 9P Kinace 5P Knace Kinacc 5P Knace
HBELETY Knacc 7P Knacc 7P 9P Kunacce 7P 9P
Knace 5P
D Kunacc 7P Knace 9P C 3aropHoit © 3an0pHOi ¢ 3anoproi
() OTKpBITHIiA MINaHKOM, OTKpBITBIA | OTKpbITbiA c”;mm_ OTKDbITbIi | OTKPBITIA C";‘r?:g;‘:é_ OTKpbITIit
C YIOTHEHUEM Hiem Hiem
Gonee ?éﬂm,” BEPXHUA HIKHUAA |BEPXHIA HIDKHWI | BEDXHUIA HWKHIA |BEDXHUA HIKHWIA [BEPXHMIA HWKHWA | MaKC | Makc | MakC | MakC | Makc | Makc
- 18 0 5.1 0 —2.5 0 —=5.1 +1 —6.1 0 —2.5 25 5.1 1.3 25 5.1 1.3
18 30 0 -51 0 -—38 0 —-51| +1 -6.1 0 —-38] 25 5.1 2 25 5.1 2
30 50 0 =51 0 -—38 0 =51 | +1 -6.1 0 —-38] 25 5.1 2 25 5.1 2

KommeHnTapuin (') [ins nofwmnHNKOB, 0CEBOI 3a30p (MPeABApUTENbHAS HArpy3Ka) KOTOPbIX PEryAMpyeTcs NyTem MCNosb30BaHNS
KOMGUHALMM 13 BYX ONPEAENEHHbIX MOALWMUMTHUKOB.

Npumeyanmne OTHocuTenbHo KITACCA 3P v JonyCKOB METPUYECKUX PA3MEPOB LLAPUKONOALINMHUKOB 415 Np6OpoB,
pekomeHayeTcs 06paTutbcs B NSK.
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Mcnonb3yembix B npudopax (AoiMoBble CEpUM NOALIMMHUKOB)

(coorsercTByloT ANSI/ABMA)

W LUMPUHBI HAPYXXHBIX Koney

EAnHNLBI: MKM
(VU'IVI ACs ) VBs Kia Sia Sd
KomOuHupoBaHHble
NOALMAHIKM (1)
Knace 5P Knacc Knacc Knace Knacc Kinace Kinace Kinacc Knacc Knace Knace Knace Knacc
5p 7P op 5p 7P 9P 5P 7P 9P 5p 7P oP
Knacc 7P
Knacc 9P
BEPXHUI HIDKHWA|  MaKc Makc Makc Makc Makc Makc Makc Makc MaKe MaKc MaKc MaKc
0 —400 5.1 25 1.3 3.8 25 1.3 76 25 1.3 76 25 1.3
0 —400 5.1 25 1.3 3.8 25 1.3 76 25 1.3 76 25 1.3
0 —400 5.1 25 1.3 3.8 3.8 25 76 3.8 1.3 76 3.8 1.3

HapyXHbIX Koney

EAvHNLBI: MKM
OTKrOHeHve Buetine
Ves () Sp Kea Sea OTKNOHeHue | 3aaHero
BHELLHEro WMDHHB! Topua (ratlia
Jmamertpa p OTHOCHTENbHO
thnaHua LIOPOXKN
d)ga'“-la AC]s ZKBHEHM
Knace | Knace | Kmace | Knace | Knace | Kmace | Kmace | Knace | Kmace | Kmace | Knace | Kiace Dis 0) Sea
5P 7P 9P 5P 7P 9P 5P 7P 9P 5P 7P 9P
Knacc 5P Knacc 5P Kuace 5P
Knacc 7P Knacc 7P Knace 7P
MaKC | MaKkC | MakC | MaKC | MakC | Makc | Makc

Makc Makc Makc Makc MaKC | BEPXHUIA HIXKHMI

BEPXHUA  HIKHUIA Makc
5.1 25 13 76 3.8 1.3 5.1 3.8 1.3

76 5.1 1.3 0 —25.4 0 —50.8 76
5.1 25 13 76 3.8 1.3 5.1 3.8 25 76

5.1 25 0 —25.4 0 —50.8 76

5.1 25 13 76 3.8 1.3 5.1 5.1 25 76 5.1 25 0 —25.4 0 —50.8 76
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Tabnuua 8.9. Mpepenbi pa3mepoB hackn

7 (MaKC) W 7 (MaKc) (AN NOAWMNHMKOB METPUYECKOrO UCNONHEHUS)

= Ta6nuua 8.9.1. Mpeaenbl pa3mepos (hacku Ans pagnanbHbIX
z T Ocesoe Hanpasnenve) TI0BEPXHOCTb OTBENCTUS MOAWMMHNKOB (33 NCKNIOYEHNEM KOHUYECKMX NO/LIMTTHUKOB)
3E |- 7 (MUH) nnmn WIN BHELLHSIS
= RN 71 (MuH) NOBEPXHOCTb EAvHMubI: MM
= = Lon . CooTBeTcTBy-
- lyCTUMBIV "
i s 1 - Ao P mﬂonycmmmw pasmep , noKashrenn
23 chackm ans aCKI 15 BHYTPEHHETO/ [ yrnogon
g |55 L2 1 (MuH) wam shyTpersero  AMAMETD ;TBSDCTVIH HapYXKHOTO KosIeL pazuyc
B 32 ,/ 7a (L) ’ ”i'm;"m 7 (MaKc) unm 7, (Makc) | Bana unm
g = i 7w e p BKIIOW- | Pajuanchoe | Ocesoe R
s - 7'y (k) ON€E  enbHo | Hanpasnenwe | Hanpanenne | M3KC
= =
8 z KonbLio 0.05 - - 0.1 0.2 0.05
& =3 0.08 - - 0.16 0.3 0.08
8gs¢ 0.1 - - 02 04 0.1
)
SE23
g8zt 0.15 - - 0.3 0.6 0.15
SZ8% 0.2 - - 05 08 0.2
- 40 0.6 1
03 40 - 0.8 1 03
7 : Paamep thackn BHYTPEHHEr0/HAPYXXHOr0 KonbLa :
7 : Paamep thackn BHYTPEHHEr0/HAPYXXHOT0 KONbLa - 40 1 2
(NepenHel CTOPOHbI) WA LIEHTPANLHOMO KOMbLia 0.6 40 — 13 2 0.6
YNOPHbBIX LWAPUKONOALWWMHUKOB
- 50 1.5 3
1 1
50 - 1.9 3
MpumeyaHue Touas opma NOBEPXHOCTH (hACKM He yKasaHa Ha — 120 2 35
4epTexe, Ho ee NPOb B OCEBOI NOBEPXHOCTY HE 1.1 120 _ 25 4 1
[IOJDKEH Nepecekatb Ayry paauycoB 7 (MUH) W 7' (MUH), .
¥ KacatbCsi GOKOBOr0 TOPLA BHYTPEHHEr0 Ui _ 120 23 4
LIGHTPABHOTO KOMbLYA 1 NOBEPXHOCTM OTBEPCTHS, K 1.5 120 B 3' 5 15
60KOBOr0 TOpLA HAPYXXHOIO KONbLIA 1 BHELLHEI
MOBEPXHOCTH. _ 80 3 45
2 80 220 3.5 5 2
220 - 3.8 6
- 280 4 6.5
21 2
280 - 4.5 7
- 100 3.8 6
25 100 280 4.5 6 2
280 - 5 7
- 280 5 8
2.
€ 280 - 5.5 8 5
4 - - 6.5 9 3
5 - - 8 10 4
6 - - 10 13 5
75 - - 125 17 6
9.5 - - 15 19 8
12 - - 18 24 10
15 - - 21 30 12
19 - - 25 38 15

Mpumeyanne Y NOALMNHUKOB C HOMUHANBHOI LUMPUHON MEHee
2 MM, 3Ha4eHue 7 (MaKc.) B 0CEBOM HanpasieHum
COBMAJAEeT CO 3HAYEHNEM B PafnanbHOM
HanpasneHmu.
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Tabnuua 8.9.2. Mpepenbl pa3amepoB (hacku ANt KOHNYECKUX Tabnuua 8.9.3. Mpepensbi pa3mepoBs hackn
PONMKONOALINMNHUKOB [NS YNOPHbIX NOALWINMHUKOB
EanHnupl; MM EanHnupl; MM
JlonycTumbiit HomuHanbHbii JlonycTumblit OTHecenue JlonycTumbiit JlonycTumblit paguyc OTHecenue
pasmep (hackn  MamMeTp 0TBEPCTMS paguyc thacki Vrnoso wyc hacky  DacKM s BHYTPEHHEro B
A BHYTPEHHETO NI HOMUHANbBHBIR [L\191 BHYTPEHHEro panunyc JJ,J"::qéHny[?;HHerO (nnn ueHTpanbHoro)/ Yrnosoit paguyc
(ueHT%a"bHDFO)/ HapyXHblid MaMeTD (1)| 11 HapyYXXHOro KOMEL, | gana (W ueHTpanbHoro)  CBOBOAHOTO Koney Bana unk kopnyca
Cmm?é’:?m dwwm D 7 (MaKc) KopNyca ceofonHoro koney, (I:axc) WM 7'y (Makc) T
BKNIOYM- | P 0 r ¥, MasbHoe Ui
7w Gonee Tenbio | nanpaonenne | anpaee | MaKe (i, (il ocoate Make
0.15 - - 0.3 0.6 0.15 0.05 0.1 0.05
_ 20 07 14 0.08 0.16 0.08
o 40 - 0.9 1.6 03 0.1 0.2 0.1
- 40 1.1 17
! . b . A
0.6 40 _ 13 9 0.6 0.15 0.3 0.15
0.2 0.5 0.2
1 - 50 1.6 2.5 1
50 _ 19 3 0.3 0.8 0.3
- 120 2.3 3 0.6 15 0.6
15 120 250 2.8 35 1.5
260 - 35 4 1 22 1
1.1 2.7 1
- 120 2.8 4
2 120 250 3.5 4.5 2
250 — 4 5 15 3.5 1.5
2 4 2
- 120 3.5 5
2.5 120 250 4 5.5 2 2.1 45 2
250 - 4.5
- 120 4 55 3 55 28
120 250 4.5 6.5 4 6.5 3
3 2.5
250 400 5 7 5 s 4
400 - 5.5 75
- 120 5 7 6 10 5
120 250 5.5 75
4 250 200 6 g 3 75 12,5 6
400 - 6.5 8.5 9.5 15 8
- 180 6.5 8
12 1 1
J 180 - 75 9 4 8 0
15 21 12
- 180 75 10
6 180 - 9 1 ° K 25 15

KommeHnTapuit (') BHyTpeHHWe KonbLia 0603HaueHbl d,
a HapyXHble Konbua D.
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Tabnuua 8.10. [lonycku Ans KOHUYECKMX 0TBEPCTUI (HopmanbHbIil Knacc)

HOMMHaNbHOE KOHMYECKOE KOHW4YECKOE OTBEPCTUE C OTKIOHEHWEM CPEAHETO AVaMETpa OTBEPCTUS
oTBEpCTUE B ©/IVHIYHOM NAIOCKOCTH &
o
<
NI
="
B
o
<1
o — |«

|

|

|
¢d,

T ]

‘¢(d+ Admp)
/
/

¢’(d1 + Adlmp)

\¥B*J LB*J

d : HomuHasbHbIN AuameTp oTBEPCTYS
d, : TeopeTUYecKwit auameTp GOMbLLIEr0 KOHLiA KOHUYECKOTO 0TBEPCTHS

KoHycHocTb 1:12 d,=d +1/12 B KoHycHocTb 1:30  d,=d +1/30 B

Amp : OTKIIOHEHUE CPEJHEro AMamMeTpa OTBEPCTHA B EAVHUYHOM NNOCKOCTY B TEOPETUYECKOM AMaMETPE MEHbLLEro
KOHLIA 0TBEPCTHS

Adgimp © OTKINOHEHME CPE/HErO AMaMeTPa OTBEPCTYS B EUHIYHO NNIOCKOCTI B TEOPETUYECKOM AvaMeTpe Gonbluero
KOHLA 0TBEPCTHS!

Vap @ V3MeHeHUe fuameTpa 0TBEPCTHS B pauabHOiA NN0CKOCTI
B : HomuHanbHasi LuMpuHa BHYTPEHHEro Kofblia
« : TloNoBMHA Yrfia KOHYCHOCTM KOHUYECKOTO OTBEPCTHS

KoHyc 1:12 Konyc 1:30
o = 2°23'9.4" o = 57'17.4"

= 2.38594° = 0.95484°

= 0.041643 pan = 0.016665 pan

KoHycHocTtb 1: 12
EavHnupl: MKM

HomuHanbHbIi

ZAViamMeTp 0TBEPCTUS! Ay Adimp = Admp Vap () ©)
d (Mm)

Gonee BKMIOYMTENBHO  BEPXHUI HIDKHWRA BEPXHMIA HDKHNA Makc
18 30 +33 0 +21 0 13
30 50 +39 0 +25 0 16
50 80 +46 0 +30 0 19
80 120 +54 0 +35 0 22

120 180 +63 0 +40 0 40
180 250 +72 0 +46 0 46
250 315 +81 0 +52 0 52
315 400 +89 0 +57 0 57
400 500 +97 0 +63 0 63
500 630 +110 0 +70 0 70
630 800 +125 0 +80 0 -
800 1000 +140 0 +90 0 -
1000 1250 +165 0 +105 0 -
1250 1600 +195 0 +125 0 —

KommenTtapum (1) [Ins BCcex paguanbHbIX NNOCKOCTEN KOHUYECKUX OTBEPCTMIA.
(2) He npumeHsieTcs Ans AMameTpoB cepuit 7 n 8.
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KoHycHocTb 1: 30

EAVHMLBI: MKM

HomuHanbHblit
AMaMeTp OTBEPCTUS Ay Adimp = Adinp Vap () €)
d (vm)

Gonee BK/IIOYUTENBHO  BEPXHWIA HIDKHUI BEPXHUIA HIDKHWR Makc

80 120 +20 0 +35 0 22
120 180 +25 0 +40 0 40
180 250 +30 0 +46 0 46
250 315 +35 0 +52 0 52
315 400 +40 0 +57 0 57
400 500 +45 0 +63 0 63
500 630 +50 0 +70 0 70
KommeHnTapum (') MpumeHsieTcs Ans BCeX paavanbHbIX MIOCKOCTE KOHUYECKUX OTBEPCTUN.

(2) He npumeHsieTcs Ans ANamMeTpoB cepuin 7 n 8.

MNpumeyanne Ecnu HOMUHaNbHbIN AnameTp 0TBEPCTUS NpesbiwaeT 630 M,

noxanyicta, ofpalantech 3a KOHcynbTaumeil B komnavnto NSK.

8.2. Mop0op KNAaccoB TOYHOCTH

[insi BOCTVKEHWUS YO0BNETBOPUTESNIbHON NPOU3BOAUTENBHOCTY
NPy UCMONb30BaHUN B 061aCTAX 06LLEr0 Ha3HAYEeHUs MPUMEHSIIOTCS
nonyckv HopmanbHoro knacca. OHaKo B HEKOTOPbIX Cy4yasx bonee
COOTBETCTBYHOLLMMU SBASILOTCS NOALMMHUKM 5,4 1 BbiLLE KNACCOB TOYHOCTM.
B Tabnuue 8.11 npuseneHsl Npumepbl CNOCOB0B MCMONb30BaHNS
NOALUMMHUKOB 1 COOTBETCTBYIOLLMX KNACCOB TOYHOCTU ANS PA3AMYHBIX

paboumx ycnoBmi i TpeboBaHNIA.

Tabnuua 8.11. TUnn4Hble KNAcchl TOYHOCTH ANA cneuuctyecKux yCnoBuin NpUMeHeHus

(pekomeHpauun)

Tpe6oBaHNs K NOALIMMHUKAM,

Knacc ToyHocTH

napabonMyeckunx aHTEHH

paGose yenoBNS MpuMepbl NpUMeHeHus

LWnuxpenn 6apabaHos P5
LLINMHAENN MarHUTHbIX
[ZIMCKOB KOMMbHOTEPOB P5, P4, P2
[nasHble WnnHAenn } P5. P4, P2
METaNIOPEXYLLMX CTAHKOB T

TpebyeTcs BbicOKast [oBOPOTHbIE NEYaTHbIE NPecChl PS5

RIS ;b M0BOPOTHbIE CTOMbI BEPTUKATbHBIX Ps. P4
npeccoB u T.M. >
Landbl BANKOB CTaHOB }
XOJIOAHON NPOKATKM Bbiwe 4em P4
0nopHO-NOBOPOTHbIE MOANMHUKIA } Bbilue yem P4

BopmatunHbl

'mpokomnacs!
TpebyeTcst 04eHb BbICOKOOBGOPOTHbIE LWNMHAENN
BbICOKAs CKOPOCTb
BpALLEHNS! Komnpeccopb!

cenaparopbl — LEHTPUAyrin
['naBHble Basbl PEaKTUBHbIX BUraTenei

Kiace 7P, Kimace 5P
Kiacc 7P, P4
Kiacc 7P, P4

P5, P4

P5, P4

Bbiwe yem P4

TpebytoTcs HU3KMIA
KpYTSLLMA MOMEHT
11 HU3KIE U3MEHEHNS
KpYTSILLEro MoMeHTa

T'mpockonbl MNMmbansca
CepBoMEXaHNU3Mbl
PerynupytoLuve KomneHcaTopsl

Kiacce 7P, P4
Kiacc 7P, Knacc 5P
Kiacc 7P
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9. NOCAAKWU U BHYTPEHHUE 3A30PbI

9.1.2. Nop6op nocapku

(1) Pexxumbl Harpy3ku n nocagka

COOTBETCTBYHOLLYIO MPABUBHYIO MOCAAKY MOXHO MOAO-
Opatb ¢ NomMoLLblo Tabnuubl 9.1 Ha OCHOBaHWW PEXMMOB
Harpy3Ku 1 pabouux ycnosui.

9.1. Mocapku
9.1.1. BaXXHOCTb NPaBUNbHON NOCAAKU

Mpy nocaake ¢ HeGOMbLUNM HATSrOM MOALMMHIKOB Kaye-
HWSI BHYTPEHHEE KONbLIO MOALWMMHUKA MOXET MPOCKasb-
3bIBaTb OTHOCUTESIbHO Basia. 3T0 CKOMbXKEHUE BHYTPEHHETO
KOMblLia, Tak Ha3blBaemoe MPOKpy4MBaHue, NpUBOAUT
K CMELLEHMI0 KOMbLia OTHOCUTENbHO Bania, eC/ nocagka
C HaTArOM He fIBSIETCS AOCTATOYHO MAOTHOI. B cnyyae
BO3HWUKHOBEHMS MPOKPYYMBAHMS, NOBEPXHOCTY CTUpAlOTCS,
BbI3bIBAs M3HOC M CEPbE3HOE MOBPEXKAEHNE Bana. Takxe
13-3a NPOHMKHOBEHMS BHYTPb MOALIMMHUKA MeTaninye-
CKIX 4acTUL, MOXXET NPOU30ATM YBENNYEHNE TEMNEPATYPbI
1 BUOpaLmu.

BaXHO He AonyCTUTb MPOKPYYMBAHMS NYTEM [OCTATOY-
HOTO HaTsira Ans NPOYHOr0 3aKPENEeHNs KoMbLa, Bpalla-
fouerocs nmbo BMECTe C Banom, nnbo C KOPMycom.
MpoKpyunBaHus Henb3s 136exaTb TONbKO NOCPEACTBOM
0CEeBOr0 3aTArMBaHUs TOPLEBbIX NOBEPXHOCTEN KoJbLa
nopwmnHnka. OAHAKO 151 KOMeLl, NoABEPraloLLMXCS BO3Ael-
CTBMIO TO/bKO CTaLWIOHAPHON HArpy3Ku, HaTar He 06s13a-
TeneH. Horpa nocagku nopbuparoTes 6e3 Kakoro-nmbo
HaTsira BHYTPEHHEro WK HapyXXHOro Konew, C Lieiblo npu-
€noco6neHnst K COOTBETCTBYIOLMM paboynm ycnoBusim
unm ans o6neryeHns MoHTaXa u IeMoHTaxa. B atom cny-
yae Ans NpefoTBPALLEHUs NOBPEXAEHUS NOBEPXHOCTEN
B pesyNbTaTe NpOKpy4MBaHuUs, He00X0AMMO MCNoJb30BaTh
CMa3Ky W Jpyrue MeTofbl 3aLLMTbl NOBEPXHOCTHU.

(2) BennunHa Harpy3Kku u Hatsira
HaTsar BHyTpPEHHEro KoibLa HECKONbKO YMEHbLLIAETCS

32 CYET Harpy3kn Ha MOALUMMHWK; YMEHbLUEHWE HaTara

PaccyMTLIBAETCS MPY MOMOLLM CIEAYIOLLMX YPaBHEHWH:

d

Ady=0.08 EF‘ x107 ... (H)
9.1)
Ady=0.25 %F, x107 ... {xrc}
rae  Adr : YMEHbLUEHWE HaTAra BHYTPEHHEro

F,:

KonbLa (MM)
d : BHYTPEHHWIA uameTp NOAWNMHUKA (MM)
B : HomuHanbHas WWmMpuHa BHYTPEHHEro

KonbLa (Mm)

Tabnuua 9.1. PeXxumMbl Harpy3ku u nocagka

PapuanbHas Harpyska Ha nofLWm1nH1K
(H), {xrc}

Pabota nopwmnHuka

Harpyska
Py BHyTpeHHee KonbLo

HapyHoe KofnbLo

Ycnosus
Harpyaku

Mocagka

BHyTpeHHee KonbLo

HapyHoe kofnbLo

Bpauuexune

CrauvnoHapHoe
nonoxetue

CraunoHapHoe
nonoXxeHue

Bpatwenue

HarpyxeHHoe
BpaLLaioLLeecs
BHYTPeHHee
KONbLO

HarpyxenHoe
Hapy)XHOe KoNbLo
B CTaLMOHAPHOM
NONOXEHUN

Mocaaka
C HaTAroMm

Cso6opHas
nocagka

CraunoHapHoe
nonoXeHue

Bpawenue

Bpawenne

CTaumoHapHoe
nonoxeHue

HarpyxenHoe
BpaLlatoLLeecs
HapyxHoe
KonbLO

HarpyxenHoe
CTaLvoHapHoe
BHYTpEHHee
KonbLO

CBoGoaHas
nocagka

Mocagka
C HaTsrom

HeonpeaeneHHoe HanpasneH1e HarpysKki BBUAY
U3MEHEHNS HaNpaBNEHNs Harpyskn
IV NPUMEHEHNS! HECOaNaHCUPOBAHHOIA HArpy3Ku

Bpauuexune
WIW CTaLMOHapHOE
noNoXeHne

Bpawenue
1IN CTaLMOHapHoe
MONOXeHe

HeonpegenexHoe
Harpasnexue
Harpyski

Mocagka
C HaTAroMm

Mocagka
C HaTArom
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CnefoBaTenbHo, 3theKTUBHBINA HATAr Ad JOMKEH npe-
BbILLIATL HATA, PACCYMTaHHbIA N0 ypaBHeHuto (9.1.). 0fHaKo
MpyU BbICOKMX HArpyskax B Ciiyyae, ecnv pagnanbHas
Harpy3ka cocTasnsieT cBbiwe 20% HOMUHANBLHON CTaTnye-
cKon Harpysku C,,, B paboyux yCnoBUsAX HATAr 4acTo
0Kas3blBaeTCA HefocTaTo4HbIM. MoaTomy HaTsar cnepyer
paccyuTbiBaTh C NMOMOLLbIO YpaBHeHUs (9.2.):

Ad = 0.02 % %107 . (H)

P 9.2
4d 202 —-x 107 . {xrc}
rae  Ad : IhdeKTUBHDIA HATAT (MM)

F, :PagnanbHas Harpyska Ha NoALWMNMHUK
(H), {xrc}

B : HomuHanbHas WMpUHa BHYTPEHHEro
KombLa (Mm)

(3) U3meHeHunsa HaTara, Bbi3BaHHbIE pa3HULEN
TemnepaTypbl MeXAY NOAMUMHUKOM
1 Banom unm Kopnycom

IhheKTUBHbIIA HATSAT YMEHbLLIAETCS C POCTOM TEMNEPATypbl
MOALWMNHUKA BO Bpems paboTbl. Ecnv pasHuua Temneparypbl
MEXly NOALIMMHAKOM U Koprycom cocTasnsieT AT (°C), To
pasHuLa Temnepatypbl MeXAy Conpukacatowumucs
MOBEPXHOCTAIMM Basa W BHYTPEHHEro Konblia OyAeT pasHa
okono (0,1 mgo 0,15) AT B cnyyae OXnaxaeHus Bana.
YMeHblUEeHWE HaTAra BHYTPEHHEro KONbLAa B pesynbTare
3TOii pasHuubl TemnepaTypbl Ad+ MOXHO paccynTaTbh
C NOMOLLbIO YpasHeHus (9.3):

Ady=(0.10~0.15) x AT - a - d
—0.0015AT -d X107 oveveveereenns ©9.3)

roe Adr : YMeHbLUEHWMe HaTsra BHYTPEHHEro KosbLa
B 3aBUCWMOCTH OT Pa3HULbI TEMNeparypbl
(vm)
AT : PasHuua TemnepaTypbl MeXay BHYTPEHHUMM
JeTanaMu NoALMNHNKA U CONPSXKEHHbIMM
netanamn (°C)

o : KoahhuumeHT NMHENHOro pacLumpeHuns
NOALKUMHUKOBON cTanm = 12.5 x 1076 (1/°C)

d : HomuHanbHbI anameTp 0TBEPCTUS
NOALINMHUKA (MM)

Kpome Toro, B 3aBUCMMOCTY OT pasHiLibl TeMMepaTypbl
MEXY HapyXHbIM KOMbLIOM 1 KOPMYCOM MW PasHULbl UX
K03h(hMLUMEHTOB IMHEAHOTO PacLUMPEHUs, HATST MOXET
BO3DACTH.

(4) 3chcheKTUMBHBIN HATAr M hUHMLIHAs 00paboTKa
Bana u Kkopnyca
TaK Kak LLIepoxoBaToCTb KOHTAKTUPYIOLLMX MOBEPXHO-
CTell yMeHbLUAEeTCs BO BpeMs Nocagku, apdeKTUBHbINA
HaTAr CTAHOBUTCS MEHbLLE BUAMMOr0. YMEHbLUEHNE 3TOr0

NSK

HaTsira 3aBuUCUT OT LIEPOXOBATOCT MOBEPXHOCTN U MOXKET
ObITb ONPEAENEHO C MOMOLLbIO CNEAYIOLIAX YPABHEHMUI:

[ns wnngoBaHHbIX BaIOB

Ad= d%Ada ............ 9.4)
[insi BaNOB MaLLMHHON 06paboTKK
Ad= —df 7Aoo @.5)

roe  Ad : IhdeKTUBHDIA HATAT (MM)
Ad, : BUUMblii HaTAr (Mm)
d : HOMWHANbHBIA BHYTPEHHWIA AUaMETP
NOALWNMHMKA (MM)

CornacHo ypaBHeHusm (9.4) u (9.5), apheKTUBHbIA HATAM
NOALWMWMHAKA C BHYTPeHHUM auametpom oT 30 go 150mMm
COCTaBNSET 0K0NO0 95% BUAUMOrO HaTAra.

(5) HanpsixeHue npu nocaake, paclMpeHue U ycagka
KonbLa

Korza nopwmMnHvKI YCTaHaBANBAKOTCS C HATAMOM Ha Bal
W1 B KOPNYC, CeAYeT Wi PacLLMPEHIE UM YCaaKa KombLia,
B pesynbTare 4ero 06pasyetcs HanpshkeHue. YpeamepHbii
HaTAr MOXET MPUBECTU K MOBPEXAEHWNIO MOALIMMHNKA.
MoaToMy MakcuManbHbIA HATAT HE JO/KEH NpPeBbIlaTh
7/10000 gnameTpa Bana.

[laBneHve, BO3HMKAKOLLEE MEXLY KOHTAKTUPYHOLMMK
NOBEPXHOCTAMU NpW NOCagke, pacliMpeHre uan ycagka
Koneu, a TaKkke Nepudiepuyeckine HanpsHKeHNs MoryT ObiTb
paccyuTaHbl Npu NOMOLLM YPaBHEHWNA, NPeACTaBAEHHbIX
B rnase 15.2., nyHKT (1) (cTpanmupl A130 1 131).

9.1.3. PekomeHayeMble NOCaAKU

Kak 6b110 yKa3aHo BbiLue, 4T0ObI N0A006paTh NPaBUAbHYHO
nocajKy, CnefyeT yyeCTb MHOXECTBO (hakTOpPOB, TaKnxX
KaK XapakTepucTMK1 1 BENNYNHY HArpy3K1 Ha MOALMMHUK,
pasHuLbl TEMNepaTyp, MeToAbl MOHTaXa W AeMOHTaXa
MOALLMMHNKOB.

Ecnm Kopnyc UMeeT CULIKOM TOHKWE CTEHKM WK NOA-
LUMMHWK YCTaHABNMBAETCA Ha MOAOM Baly, HE0O6X0AMMa
Oonee Tyras nocagka, 4em 00bl4HO. PasbeMHbI Kopnyc
yacTo AecopMUpyET NOALINMHKK, B Pe3ynbTare Yero noa-
WMNHUK NpuoBpeTaeT iopMmy 0Bana, NoaToMmy He cneayer
CM0Nb30BaTh pa3bemHble Kopnyca, ecnn Tpebyercs
Tyras nocagka HapyxHoro Konbua. locajka, Kak BHy-
TPEHHUX, TaK U HAPYXHbIX KOMew, A0MKHA BbITb TYroi,
€CNW BaJ1 NOABEPraeTCs 3HAYUTENbHBIM BUOPALSM.

PekomeHayemble NOCagKu ANs HEKOTOPbIX 0ObIYHBIX
BW0B NPUMEHEHMIA NPeACcTaBNeHbl B Tabnmuax 9.2 - 9.7.

B cnyyae HecTaHmapTHbIX paboumx YCNOBMiIA PEKOMEH-
[LyeTcs 00paTuTbCs 3a KOHCynbTaumen B komnaHuio NSK.
OnpeneneHue TOYHOCTU 1 €MOcoba (hMHULLIHOIA 06paboTkn
NOBEPXHOCTY BaNOB 1 Kopnycos npusoauTcs B rnase 11.1
(cTpanuua A100).
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MOCAZAKW N BHYTPEHHME 3A30PbI

Tabnuua 9.2. Mocaaka paguanbHbIX NOAWMNHNKOB HA Ban

[nametp Bana (mm)

onycki

YcnoBus Harpy3ku Mpumepbl ~ Linnuxapueckie MNpumeyanmns
LLlapukonog: TOLNTHHH, KOHSECKHE BoykoobpasHbie Bana
LUMMHUKY nOZUTHAKY MOALNMHAKIA
PafuanbHble NOALWMMHAKMA C LUIUHAPUYECKUMI OTBEPCTUAMM
KenarenoHo HeGonbluoe | Koneca Eoﬁﬂ‘é“éif; scegg )(Tg;lfn)n'gm
Harpyska Ha %C)E:ss ;Mf&im :lyany ggﬂirauwwapﬂhlx g ucn%nbso’sm g5 uhs.
BpaLatoLieecs [in9 GonbLUMX NOALMMHIKOB
HapyXHoe | OTcyTcTMe HEOBXOBMMOCTH Bee avameTpel Banos BO3MOXHO MCr0Nb30BaHNE
KOMblo | Heoonbuoro ocegoro | HATAXHbIE WKYBI, h6 £6 B Lensix AOCTUXeHNA
CMELLEHNS BHYTPEHHEr0 | kaHaTHbIe 6/I0KN nepemeLleHuns B 0CeBOM
KOrlblia Ha Bany HanpaseHum
BbiToBbIE <18 — — Js5
Tlerkue 3nekTponpuGopsl, 820100 ” -
WM nepemeHHbe ?g;gg‘:b";?:l:"e”mpb'v Ao < - 156(6)
Harpyski cpencrea, npeLyanonkoe| 100 0 200 40 1o 140 — k6
(<0.06C(") oBopynoBatue,
MEXaHUYECKVE CTaHKM — 140 7o 200 — m6
MopumnHk <18 — — 55 W js6 (35 unwt j6)
obLero I'IplgMeHeHMﬂ, 18 no 100 <40 <40 kS nnk6  [inq ofgHOpSAHBIX
Harpyska Ha CPEAHve 1 bonbLuve KOHUYECKUX
BpaLaoLieecs y mmﬁr:;imacocu 100 po 140 40 1o 100 40 po 65 mSumm6 JMKOB
BiyTpetige | HOPMANBHLIE | VDML HECOCEL 1 440 15 900 | 100 g0 140 65 20 100 m6 W OBHOPAAHBIX
KOnbLio unw | HArPy3K ROQATHAKH p HO-YTOPHbIX
HEOMIDEAENeH | (0,06 10 0.13C (1) | gorarenei 200 no 280 140 A0 200 100 A0 140 16 LWAPVKONOALLIMHAKOB
Hoe Harpa&ne- 3yBuatbie nepegash, — 200 o 400 140 70 280 p6  BOSMOXHO
Hue Harpysku Jiepesoo6padarbl- 1cnonb3oBanue k6 n mo
BaloLLVe — — 280 no 500 16 BMeCTO k5 1 m5
CrahKit — — cBbilue 500 17
XKeneaonopoxHsie - 50 #o 140 50 #o 100 n6
Tskenble YKCbI, 1P o
WM yaapHble TPAHCMIOPTHbIE CPEACTBA, — 140 po 200 100 po 140 p6 BHyTpeHHui 3a3op
TAOBbIE ABUTaTENM, ne 111K JOMKEH
Harpyski CTPONTENbHOE — cabile 200 140 go 200 16 6biTb GonbLLe, Yem CN
(>0.13C(") oBopyAoBaHHe,
X — — 200 10 500 17
Tonbko oceBble HarpysKku Bce AinameTpbl BanoB js6 (j6) —
PafmanbHble NOALIMMHAKMA C KOHUYECKUM OTBEPCTUEM W BTYNKaMM
MowwnHKM ITS 1 IT7 0603Havaer, 410
obuIgronpuMeHeHIs h9/IT5  OTKNOHeHus sana ot ero
KENE3HOZOPOXHbIE BYKChI NPaBYNbHOM rEOMETPHM, T.e.
Bce Bub! Harpy3ku Bce avametpel Banos OKPYFN0CTb W LIMNMHOPUYECKas
TPaHCMHCCHOHHbIE Bab, (bOpMa OMKHb! HAXOMTBCA
uMMHgenH Aepesoobpadarsi- h10/IT7 g npegenax gonyckos ITS
Ba10LLEr0 000pyA0BaHHA W IT7, COOTBETCTBEHHO.
Kommentapuit (1) C: 03Ha4aeT HOMUHAIbHYIO FPY30M0AbEMHOCTb NOALIMMHUKA.
Npumeyanune [JlanHas Tabnuua NpUMeHSeTCS TONbKO ANs COLLHBIX CTaNbHbIX BANOB.
Ta6nuua 9.3. NMNocagka ynopHbIX NOAWMNHUKOB Ha Banax
Ycnosus Harpysku Mpumeps! Jvamerp Bana (mMm) ng:zg'( Mpumeyanns
TonbKo LEHTPanbHas 0ceBas | [nasHble BaMbl h6 unn
Harpyska TOKaPHbIX CTAHKOB Bee avameTpbl 8an08 86 (j6)
Harpyaa Ha cTauyonaptoe| KOHMYECKue .
KOMﬁIgHCVéggzaHHaﬂ ByTDeiHE KO | ApOBARKA Bce MameTpbl Banos 86 (j6)
W pajanbhas Harpyaxa Ha <200 k6 o
HarpyaKa spauaouecs | Padurepsl
(Ccbepueckvie | gryTpeHHes KombLLo Wt nunaccm e 200 £ 400 m6
YNopHble HeonpegenexHoe ! PyAep
1 NnacTMace
POMUKONOALLIMTHAKN) HATPABAEHIE Hrpy3KH An cabiwwe 400 n6
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Ta6nuua 9.4. NMocagka pagnanbHbIX NOALMNHMKOB C KOpNycamm

Jlonycku 0TBEPCTUIA  (ceBoe cveleHve
Ycnosus Harpysku Mpumepsl Kopnyca HADYXHOTO KOTbLIA Npumeyanns
TAXENas Harpyska Ha CTyI‘IVILébI
HaXOSALMHCS B TOHKOCTEHHOM KOPMY-|  KONEC (POAVKOMOALINMHIKY), P7
HarpyaKa Ha Ce, W TAXenas yaapHas Harpyska X0/10B0€ KONECO KpaHa
CTyI‘IM bl aBTOMOOUbHBIX
spalyarouecs | Hopmansiias Konec?wapwkono,u,mmnﬂmm), N7
HapyKHoe | WM TAXENas Harpyska aKpatbl
KOTbLIO HeBo3moXHO —
KoHBeiiepHble ponuku,
CnnowHble ﬂgrrg%‘}(‘;”" MEPEMEHHAA | araKHble LIKUBHI, M7
Kopnyca KaHaTHble 6nokv
Tshkenas yfapHas Harpyska | TaroBble ABuratenu
- Ocesoe cmeLeHne
ni?%me HopmaibHble Hacochl, rnasHble K7 B ocHoBHOM HADYXKHOTO ;‘)nbua
vanpa WM TOKENbIE HATPY3KN | poauwmnHKu HEBO3MOXHO He TpebyeTcs
KOMeHYaTbIX BanoB,
BNEHue 6
HTPYSKH | oo e CpepHme u bonbline 0CeBOE CMeLLeHe
I/IJ'II?I etk HarpysKi Asuraren 187(17) BO3MOXHO HapYXXHOr0 KOMbLA
HEobXoANMo
CnnoLuHble MoAwmMnHUKK o6Liero
i Harpysku Bcex B10B NpUMEHeHs], H7
KeNe3HoA0P0XHbIe 6ch|>|
pa3beMHble
Kopycbl HopmanbHble CrauuoHapHble H8 Jlerko _
Harpyska Ha | WK NIETKMe Harpyskin Kopnyca NoALMIHUKOB J0CTUraemo
BPAWAIOLLEECS | 3HauwTenbHbIA pocT 0
YIUMNbHAs YacTb Byma-
BHYTDEHHee | TeMMepaTypbl BHyTPEHHEro P G7
i;;p]buo KOTIbUA 46De3 BaN TOfiENaTeNbHON MaLLIMHbI
3ajiHvie LWapUKONOALMHIK
LUGOBATIBHOO LUNMHAENS,
BbICOKOCKOPOCTHbIE, _
TIORWMTHAKY GO csoéoﬁnuuu J56.J6) BosmoxHo
1I0CAIKOM JU15 LIBHTPOOEXHO-
TOYHOCTb BpaLLeHms, 10 KOWTDECCOpa
HEOGXOMMMAS NIpU NErKUX lepeHute LAPHKONOBLLIMTHIKN
Heonpe- | 1 HopManbHbIX Harpyskax LIJJ'\E/I onanbugro mnvﬂﬁem, Ans TAKENbIX HArpy30K
AENeHHoe BbICOKOCKOPOCTHbIE, . K6 B ocHoBHOM ucronbayetcs Gonee
Chnowmoi | Hanpasnenve HUHLUMHP!MKVICLDMKCVIgOBﬂHHOVI HEBO3MOXHO Tyroil HaTsr, yem K.
Harpyaku MOGAKOW A USHTDODEXHOMD Mpy HeoBXoAUMOCTM
Kopnyc KoMnpeccopa .
c06N103eHNSt BbICOKOI
BbICOKast ECTKOCTb Linnusapuseckue TOYHOCTY s Nocagku
Harpy3ka Ha | 1 TOYHOCTb BpaLLIEHS NpK ?gg;':a:oﬂﬁﬂ‘;%m“ M6 wm N6 HeB0o3MOXHO CMONb3YHOTCS 04eHb
BPALLAIOLLBECA| MEPEMEHHbIX Harpy3kax MEXHHYECKVIX CTAHKOB OrpaHuYeHHbIE JONYCKI
BHYTpEHHee
KobLio i
. MuHUManbHbIA BbLITOBbIE - Tlerko _
YpoBeHb LWyma 3neKTponpuéops! nocTuraemo

Mpumeyanue [laHHas TabnuLa NPUMEHSETCS AN CTAbHBIX W YYTYHHbIX KOPNYCOB. [Nsi KOPMYCOB, U3rOTOBNEHHDIX W3 NETKIX CMIABOB,
HaTAr J0MKEH GbITb GoNee TYruM, Y4em yKasaHHblil B TabnuLe.

Ta6nuua 9.5. Mocagkn yNopHbIX NOAWMNHUKOB C KOpNycamu

Jlonycku oTBepCTUi

Ycnosus Harpysku Tun noawmnHuka KOpNYCOB Mpumeyanus
YnopHble 3a3op cabilwe 0.25 mm  [ins 06LLer0 NpUMEHeHNs
LLIaPUKONO/LUMMHUKM H8 Tpy He06X0AMMOCTY COBMIOAEHNS TOYHOCTH
Cdpepuyeckme ynopHole
Tonbko ANst 0CEBbIX HArpy30K PONNKONOALINMHUKN, HapyxHoe KonbLo

Ecnv papuanbHas Harpyaka pacnpesensiercs

KOHMYECKME NOAWMN- G paananbHbiM
TaKXXe Ha ipyrue noaWnnHUKIA
HIAKY € GoNbLUMM 3a30pOM Aoy A
YTNIOM HaKNoHa
Kom6urupo- Harpyska Ha cTauvoHapHoe
BaHHast BHYTDEHHEE KONbLO Cahepueckve H7wmn JS7 (17) —
DanvanbHa:
f YNOpHble
vocesas | Harpyska Ha BaUaIoUIEeCs HaDYKHOE KOMbUO | honykonoAWHNHYKN K7 HopmastbHble Harpyski
Harpyska W1 HEONPELENIEHHOE HANPABNEHIE Harpy3Ku M7 OTHOCUTENbHO TXENbIE pajvanbHble Harpy3ki
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MOCAZAKW N BHYTPEHHME 3A30PbI

Ta6nuua 9.6. Mocagkm AOIAMOBBIX KOHUYECKMX NOALMNHUKOB HA Banax

(1) NMopwMnNHUKK 4 U 2 KNACCOB TOYHOCTN EAMHUALSE MKM
d Jlonycku auameTpa Jlonycku
pat HomuHanbHble AnameTpbl 0TBEPCTUSA OTBEDETVISI [AvameTpa Bana
aoome . Mpumeyanmns
yenosua cBbllue BKIIOYMTENLHO
(Mm) 1/25.4 (Mm) 1/25.4 [BepxHU HIKHWA BEPXHUR  HIKHWIA
= — 76.200 3.0000| +13 0 + 38 + 25 [Ins noawWNNHUKOB C HOMUHATBHbIM
S.‘ér HopmanbHas 76.200 3.0000 | 304.800 12.0000| +25 0 + 64 + 38 Inametpom oteepctis d<152.4mv,
2 _| Harpyska 304.800 12.0000 | 609.600 24.0000| +51 0 4127 + 76 ucnonb3yetcs 6onbLuvil 3a30p,
22 609.600 24.0000 | 914.400 36.0000| +76 0 +190 +114 4emCN.
a g
= — 76.200 3.0000| +13 0 + 64 + 38 06bl4HO UCNONb3YIOTCSA NOAINTHUKM
gf ;"ﬂ’:e:;'ee::rrp”;:: 76.200 3.0000 | 304.800 120000( 425 0 3 ¢ GonbLLVM 3230pOM, Yem CN
2 Bhlczkmecm%cm 304.800 12.0000 | 609.600 24.0000| +51 0 x 3¢ 0B03HaYAET, 4T CPEAHMA HaTsir
£ 609.600 24.0000 | 914.400 36.0000| +76 0 4381 4305 cocrasnser okono 0.0005 d.
3 — 76.200 3.0000| +13 0 + 13 O BHyTpeHHee KonbLIO He MOXET GbiTb CMeLLIeHO B
§ 76.200 3.0000 | 304.800 12.0000| +25 0 + 25 0 0CEBOM HanpasAeitu. i ANy TAXENbIX W
Y/APHbIX HArPY30K, NPUMEHSIOTCS BbILLE YKA3AHHbIE
g _ H 304.800 12.0000| 609.600 24.0000| +51 0 + 51 O gasble (Harpyska Ha BpaLL0LIEECA BHyTPeHHee
25 HSPMQ”::::“' 609.600 24.0000 | 914.400 36.0000| +76 0 + 76 O KOTbLO, TAXENES W YaPHAS HarpysKe).
o=
2 2| varpyar — 76.200 30000| +13 0 0o -13
g§ 76.200 3.0000 | 304.800 12.0000| 425 0 0 - 25 BHyTpeHHee KOMbLio MOXET
§§ 304.800 12.0000 | 609.600 24.0000| +51 0 0 - 51 CMewwarbCs B 0CEBOM HanpasneHuu.
£E 609.600 24.0000 | 914.400 36.0000| +76 0 0 - 76
(2) Nopwmnuukm knacca TouHocTU 3 M 0 (') EAVHILL: MiM
[lonycku fuametpa
HomuHanbHble AnameTpsl 0TBEPCTUS d 0TBEPCTHS AT
Aunamertpa pana
PaGouve Ads i
pumeyaHnsa
yenosus Gonee BKIIOYMTENLHO
(Mm) 1/25.4 (Mm) 1/25.4 | BEPXHUA HIDKHWA BEPXHWA  HIDKHWA
5 [nagHble — 76.200 3.0000| +13 0 + 30 +18
g h”p“:mmm 76.200 3.0000 | 304.800 12.0000| +13 0 +30 +18 -
2 _ | mexanmveckux | 304.800 12.0000 | 609.600 24.0000| 425 0 + 64 +38
3 2| CTanKos 609.600 24.0000 | 914.400 36.0000| +38 0 +102  +64
E . — 76.200 3.0000] +13 ) —
g 2| mireiit | 76.200 30000(304.800 120000 +13 0 — VCronbayeTcs MAHAMAsHbil HaTAT
S B MBI | 50 500 12.0000 | 609.600 24.0000| 425 0 — okono 0.00025 o
£ = Boicokvte ckopocTn
T @ 609.600 24.0000 | 914.400 36.0000| +38 0 —
52 rnassbie wwmge- — 76.200 3.0000| +13 0 + 30 +18
g“g’g W npewmanotkbix | 76.200 3.0000| 304.800 12.0000| +13 0 + 30 +18 -
%%g MEXaHUYECKIX 304.800 12.0000 | 609.600 24.0000| +25 0 + 64 +38
S 8F] CTanKos 609.600 24.0000 | 914.400 36.0000| +38 0 +102 +64
KommeHTapuit (1) [lns noawmnHuKos ¢ ¢ npesbiluatoimm 304,8 mm, 0 KNACC TOYHOCTM HE CYLLECTBYET.
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Ta6nuua 9.7. MocagKu AI0AMOBBIX KOHNYECKNX PONIMKONOAWMMHUKOB C KOpNycamm

(1) MoAwuNHMKM KNacca TOYHOCTU 4 U 2 EAUHMLBE: MKM
[lonyckv HapyxHoro Jonycku
HoMuHanbHbIl HapyXHblit suameTp D [nmameTpa BHYTPEHHET0
Ds [Avametpa kopnyca
Pa6ouue ycnosus Mpumeyanns
Gonee BK/HOUUTENBHO
(Mm) 1/25.4 (Mm) 1/25.4 | BEpXHWIA HIDKHWA BEPXHWA  HIDKHWIA
=) — 76.200 3.0000| +25 0 + 76 + 51
3 | Vicnonb3oBakue
S | vak a ceodogron] 76200 3.0000| 127.000 5.0000| +25 0 + 76 + 571 HapyXHoe KOTbLO MOXET
o | TaKn Ha 127.000 5.0000| 304.800 12.0000| 425 0 + 76 + 51 Jerko nepemewarbcs
Z %”ch'pgﬁg""w 304.800 12.0000 | 609.600 24.0000| +51 0 4152 +102 B O0CEBOM HanpasneHu.
g | ronee 609.600 24.0000 | 914.400 36.0000| +76 0 +229 +152
Z | Nonoxetmte — 76.200 3.0000| +25 0 + 25 0
5 Hapy)mgoroxonbua 76.200 3.0000| 127.000 5.0000| +25 0 + 25 0 HapyXHoe KonbLio MOXET
g ;‘;&eﬂgﬂg'}]%g;ggfy' 127.000 5.0000 | 304.800 12.0000| +25 0 + 51 O NepeMelLiaTCs B 0CEBOM
2 | crsom owewetms s | 304.800 12.0000 | 609.600 24.0000| +51 0 + 76 + 25 HanpasneHu.
| 0ceBoM tianpasret | 609.600 24.0000| 914.400 36.0000| +76 0 +127 + 51
5 Monoxexne — 76.200 3.0000| +25 0o -13 - 38
= | HADYXHOrO KOMbUa e | 76.200 3.0000| 127000 5.0000| +25 0 -25 - 51 06bl4HO HAPYXXHOE KOMbLO
3 ﬁm;gg‘;‘;gggﬁry 127.000 5.0000 | 304.800 12.0000| +25 0 - 256 - 51 QVKCUPYETCH B 0CEBOM
S| creom cwewenss | 304.800 12.0000 | 609.600 24.0000| +51 0 -25 - 76 HanpasneHuu.
T | 0cesoM Hanpasnewt | 609.600 24.0000| 914.400 36.0000| +76 0 -25 -102
i;’n HopmanHsig Harpyki, — 76.200 3.0000| +25 o -13 -38
EEl Egﬂ:ﬁ:ﬁﬁ%‘g;s 76.200 3.0000| 127.000 5.0000| +25 0 -25 - 51 HapyKHOE KOTBLLO (HHKCADYETCH
§§ OTPEryPOBRHD 127.000 5.0000 | 304.800 12.0000| +25 0 -25 - 51 B 0CEBOM HANDABICHUM,
& 51 nopeacreon oeen) 304.800 12.0000 | 609.600 24.0000| +51 0 -25 -76
< 55| BOCGBOM Hanpasnewun | 609.600 24.0000 | 914.400 36.0000 | +76 0 - 25 -102
(2) MopwwunHukm knacca To4HocTM 3 1M 0 () EAMHULLBI MKM
Jlonycky HapyXHoro Jlonycku
HomuHanbHble HapyXHble anameTpbl D [Iuametpa BHYTPEHHEr0
Aps Jvametpa kopnyca
Pa6ouve ycnosus MpumeyaHus
Gonee BK/HOYUTENBHO
(Mm) 1/25.4 (Mm) 1/25.4 | BEpXHUIA HIDKHWA BEPXHWA  HIDKHWIA
oln — 152.400 6.0000| +13 0 +38 25
3 Hﬂﬂ%ﬁﬂ:e 152.400 6.0000 | 304.800 12.0000| +13 0 438  +25 HapyXHOE KOMbLO MOXET NIErKo
§ KOHLE Bana 304.800 12.0000 | 609.600 24.0000| +25 0 +64 +38 nepemeLLaThcs BAOSb OCK.
3 609.600 24.0000| 914.400 36.0000| +38 0 +89 +51
£
& | Vcnonb3osanue — 152.400 6.0000| +13 0 +25 +13
| Ha 152.400 6.0000 | 304.800 120000| +13 0 +25  +13 ﬂ:pg”“;‘:"‘;ffg;g"oggg‘fﬂ
% | dukcuposarwom| 304.800 12.0000| 609.600  24.0000| +25 0 451  +25 Haﬁpaaﬁéw
§ KOHLe Bana 609.600 24.0000 | 914.400 36.0000| +38 0 +76 +38 )
g Tonoxenve HapyxHoro — 152.400 6.0000| +13 0 +13 0 06
& | MO UOKET STy | 457 400 6.0000|304.800  120000| +13 0 +25 O obHHO HAPYXHOE KOTbLO
| orperynuposato (UKCpYETCS B 0CEBOM
2 | nocpencraon chewiesa 304.800 12.0000 | 609.600 24.0000| +25 0 +25 0 HanpasAeHvM.
| BOcesow Hanpagnenn | 609.600 24.0000 | 914.400 36.0000| +38 0 +38 0
< | Monoxervie HapyxHoro — 152.400 6.0000| +13 0 0 -13
% g?g;gfﬂ:;ﬂ"’é‘;’:gm"”" 152.400 6.0000 | 304.800 12.0000| +13 0 0 -25  HapyxHoe KobLIo (uKCHpyeTcs
S | n0CpeCTBOM CMeLLeHus 304.800 12.0000 | 609.600 24.0000| +25 0 0 -25 B 0CEBOM HarpasJieHnH.
B 0eBOM Hanpasnetud | 609.600 24.0000 | 914.400 36.0000| +38 0 0 -38
;s’r?r HopmanbHble Harpy3kw. — 76.200 3.0000| +13 o -13 -25
e Egﬁsée::mg;«gm 76.200 3.0000 | 152.400 60000 +13 0 -13 25 | VKHOE KOTOLO AKCHDYETCS
§§ OTREryAMpOBaHo ;(5)31;188 128883 283288 ;igggg +13 o -8 -38 B OCEBOM HanpasJieHuu.
.51 N0CPECTBOM CheLEHn . . . . +25 0o -13 .38
<2 | BOCEBOM Hanpasnen | 609.600 24.0000 | 914.400 36.0000 | +38 0o -13 -51

KommeHnTapuit (1) [ns noawunHukos ¢ D npesbiwatowmm 304,8 mm, 0 KNacc TOYHOCTU He CYLLECTBYET.
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MOCAZAKW N BHYTPEHHME 3A30PbI

9.2. BHyTpEeHHUe 3a30pbl NOALNNHUKOB
9.2.1. BHyTpeHHne 3a30pbl N NX CTaHAAPTHI

BHyTpeHHWin 3a30p NOALIMMHUKOB KA4YEHUs 0Ka3blBaeT
00nbLLOE BAMSHME HA MX paboune XapakTepuUCTUKK, Takme
KaK yCTanocTHas [OAroBEYHOCTb, BUOPALIM, YPOBEHD LLYM,
BblaeneHue Tenna u T.n. Moatomy noabop COOTBETCTBYHO-
LIero BHYTPEHHEro 3a3opa SBNSEeTCS OAHOA U3 CaMblX
BAXHbIX 334a4 B nmpouecce nogbopa NOAWMMHMKA nocne
NpeLBapuTEeNbHOrO ONpeaeNeHns ero TUNa u pasmepa.

BHYTpeHHWI 3a30p NOALWMMHMKA COCTOUT U3 3a30POB
MEX[y BHYTPEHHUM U HAPYXXHbIM KOMbLIAMI 1 3NeMEHTa-
MU KayeHus. PagnanbHbI 1 0CEBOI 3a30p OnpeaensieTcs
KaK BENWYMHA, HA KOTOPYK OLHO KONbLO MOXET ObiTb
CMELLEHO 0THOCUTENBHO BTOPOr0 B PaananbHOM U 0CEBOM
HanpaB/eHusX, COOTBETCTBEHHO. (Puc. 9.1.)

S

PaguanbHbii 3a3op OceBoit 3a30p

Puc. 9.1. BHyTpeHHuIA 3a30p NOAWMNHUKA

A 88

[Ins nonyyeHms TOYHbIX AAHHBIX 3a30p 0ObIMHO U3MEPS-
€TCS NP1 MOMOLLM UCTIONb30BaHNS ONpPeAeneHHo n3mepm-
TeJIbHOIA Harpy3Kkn Ha NOALIMMHUK. N03TOMY, «M3MEPEHHBIN
3a30p» BCEraa HEMHOTO BONbLLIE, YEM TEOPETUYECKUIA BHY-
TPEHHUA 3330p (Ha3bIBAEMblii «FeOMETPUYECKIM 3330pOM>»
ANs pagvanbHbIX MOALIMMHAKOB), HA BENUYNHY YNPYron
netopmannu, BbI3BaHHON U3MEPUTENbHON HArpy3Koii.
Takum 06pa3om, TEOPETUYECKMIA BHYTPEHHUIA 3330 MOXHO
NoNYYMTb MYTEM KOPPEKTUPOBKW M3MEPUTENbHOMO 3a3opa
Ha BeMYMHY ynpyroi aecpopmaumm. 0aHaKo Ans Noawmn-
HWKOB KaueHus 3Ta ynpyras feopmaLms HIYTOXHO Mana.

06bIYHO [0 HaYana MOHTaXa 3a30p ONpeaensieTcs Kak
TEOPETUYECKMIA BHYTPEHHMIA 3a30p. B Tabnuue 9.8. npusese-
Hbl HOMEpA CTPaHWL, M TabnuLl, B KOTOPbIX YKa3aHbl 3230pbl
ANt OTAeNbHbIX TUMOB NOALUNMHUKOB.

Ta6nuua 9.8. Cnncok Tabnuu, B KOTOPbIX yKa3aH
papuanbHblii BHYTPEHHWIA 3a30p
ONS 0TAENbHBIX TUMOB NOALWMNMHNKOB

Tun noAWNNHIKa Homep Homep
TabanLbl CTpaHuLbl

PaavanbHble WapuKoNoAWNMHUKN 9.9 A89
ManorabapuTHble 1 MUHMATIOPHbIE 9.10 A89
LIAPUKONOALLMITHUKM .
NoAwunnHKN MarHeTo 9.1 A89
CamoycTaHasnvBaroLLmecs
LUAPUKONOALIMMHUKN 9.12 AS0
PaguanbHble
Luapukonoawmn- 9.13.1 A90
HUKN Lna
Linnuuppuyeckue | anektpogsuratenei
PONMKOMOAWMN- 9.13.2 A90
HIKN

C LpnuHApUYECcKuM
Linnuuapuyeckme greepcrueM

C LpnuHaprYeckum
PONMKOMOALMN- | oTepcTUEM (CnapeHHble) 9.14 A91
HiKA C KOHUYECK/M OTBEPCTHEM

(cnapeHHble)
Cchepuyeckue | C LMAMHAPHYECKUM
ponuKonoawmn- | 0TBEPCTUEM 9.15 A92
HUKM C KOHUYECKUM 0TBEPCTHEM
[iBYXpAAHbIE N KOMOWUHUPOBAHHbIE
KOHWYECKNE PONMKOMOALIMMHUKM 0iB A%
KomGuH1poBaHHble pasmanbHo-ynopHble
LUAPUKONOALWMNHMKY (1) iy A%4
LLiapnkonoAwWwmnHUKK 918 294

C YETbIPEXTOYEYHbIM KOHTaKTOM ()

KommenTtapuit (1) YkasaHHble BENNYNHbI ABNSIOTCA
0CEBbIMY 3a30pamu



NSK

Ta6nuua 9.10. BHyTpeHHue paguanbHbie 3a30pbl

Ta6nuua 9.9. PagnanbHble BHYTpeHHUE 3a30pbl paguanbHbIX ManoradapuTHbIX U MUHWNATIOPHBIX
LUIAPUKONOALUNNHUKOB LIAPUKONOALINNHUKOB
EAvHWUBI: MKM EAnHNLBI: MKM
o 0603Ha-
LR 3as0p yerme MC1 | MC2 | MC3 | MC4 | MC5 | MC6
JAnameTp 0TBepcTUs 3asopa
d(MM) c2 CN a3 c4 cs MUH MaKC| MAH MaKC| MWH MaKC| MAH MaKC | MUH MaKC| MUH MaKC
Gonee  PIOIONET MMM MaKC| MAH MaKC | MAH Makc | MAH Makc | MAH makc 3800 13 515 10ls 13113 20/ 20 28
10 ToNbKO 0 7 2 13 8 23 14 29| 20 37
10 18 0 9 3 18 11 25 18 33| 25 45 Mpumeyannsa 1. CTaHaapTHbIM SBASETCS 3a:§0p MC3.
18 24 0 10| 5 20| 13 28| 20 36| 28 48 2. [insi mony4eHust n3MepeHHoi
BEIMYMHBI CNepyeT npubasuTh
24 30 1T N 5 20| 13 28| 23 41| 30 53 BEJIMYMHY KOPPEKTUPOBKN 13
30 40 T N 6 20| 15 33| 28 46| 40 64 TabnuLbl, NPUBEAEHHON HUXE.
40 50 T M 6 23| 18 36| 30 51| 45 73
EAnHNLbI: MKM
50 65 1 15 8 28| 23 43| 38 61| 55 90
65 80 1 15| 10 30| 25 51| 46 71| 65 105 0603Ha-
80 00 1 18| 12 36| 30 58| 53 84| 75 120 e MC1MC2 | MC3| MC4 | MC5 | MC6
100 120 2 20| 15 41| 36 66| 61 97| 90 140 Eggggm_
120 140 2 23| 18 48| 41 81| 71 114|105 160 boskn | 1 1 12| 2
140 160 2 23| 18 B3| 46 91| 81 130 120 180 3a30pa
160 180 2 25| 20 61| 53 102| 91 147135 200 WaMepsembIe Harpyski:
180 200 2 30| 25 71| 63 117|107 163 | 150 230 [N MUHNATIOPHBIX LIAPVUKONOALIMMHUKOB*
200 225 2 35| 25 85| 75 140|125 195| 175 265 2.5H {0.25krc}
s cBEPXMANbIX LIAPUKONOALINMHUKOB *
225 250 2 40| 30 95| 85 160 | 145 225|205 300 4.4H {0.45xrc}
250 280 2 45| 35 105| 90 170| 165 245|225 340 ' ’
280 315 2 55| 40 115|100 190 | 1756 270|245 370 * QTHOCUTENbHO X KNaccudmKaumm
cmoTpu Tabnuuy 1 Ha cp. b 31.
315 355 3 60| 45 125| 110 210| 195 300|275 410
355 400 3 70| 55 145| 130 240|225 340 | 315 460
400 450 3 80 60 170 | 150 270 | 250 380 | 350 510 Taﬁn“ua 9.11. BHyTpeHH“e pan“anbuue
450 500 3 90| 70 190|170 300|280 420|390 570 3a30pbl Ansl NOALIMNHNKOE
500 560 10 100| 80 210| 190 330| 310 470|440 630 marsero
560 630 10 110| 90 230|210 360|340 520 | 490 690 EAVHNUbI: MKM
HomuHanbHbIi
630 710 20 130| 110 260|240 400|380 570 | 540 760 [MaNETp oTBEpCTHA c 3asop
710 800 20 140 | 120 290 | 270 450 | 430 630 | 600 840 d () epust
nogwunHmMka | —
Hpumeuauue Y1006bI nony4nTb U3SMEPEHHLIE BEJINYNHDI, HeDﬁXO,U,MMO Goniee  BKMOYUTENLHO MUH Makc
NPOBECTU KOPPEKTUPOBKY 3a30pa 15 YBENMYEHUS paauanbHoro EN 10 50
3a30pa, BbI3BAHHOMO U3MEPUTENbHOM HArpy3KOiA, YKa3aHHON 25 30
B Tabnuue HUKe. [N Knacca 3a3opa C2, MeHbLUuee 3HayeHne E 30 60

A0JKHO UCNoNb30BaThCA ANA NOAWMUNHNKOB C MUHUMANbHBIM
3a30poM, a Gonbluee 3HaYeHne — Ans NOALLMMHUKOB C 3a30POM,
6AM3KUM K MakcumalibHoMy.

EAvHMUBL: MKM

HomyHanbHblit avameTp BenuunHa KoppekTUpoBKM
omeeperva f (wm)  ViamepuTenbHas pagManbHoro 3asopa
———————————  Harpyska

Gonee DM (H)  fxre}| €2 |ON | €3 | c4| Cs

10 ekmou) 18 245 {2.5)3p04| 4 4 4 4
18 50 49 {5} |4m05| 5 6 6 6
50 280 147 {15} |6po8| 8 9 9 9

Mpumeyanne OTHOCUTENBHO 3HayeHUi Gonee 280 MM peKOMeHAyeTCs
00paTuTbCs 3a KOHCynbTaumei B komnaHnio NSK.
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MOCAAKKN N BHYTPEHHME 3A30PbI

Ta6nuua 9.12. BHyTpeHHMe paguanbHble 3a30pbl CaMOYCTaHABNMBAIOLMXCSA LIAPMKONOAWMMNHUKOB

EanHnupl: MKM

HomuHanbHbiii 3a30p B NOAWMNHUKAX C LUAVHAPUYECKIMA OTBEPCTUAMM 3a30p B NOAWMNHIKAX C KOHNYECKMI OTBEPCTUAMM
mnameTp
otBepcTvs d (Mm) C2 CN C3 C4 Cs C2 CN C3 C4 Cs

CBbile B-Fé]n'gﬁg_ MWH MakKC | MUH MaKC | MMH MakC | MMH MakC | MUH MakC | MUH MaKC | MUH MaKC | MMH MakC | MMH MakC | MUH Makc

25 6 1 8 5 1% 110 2| 1% 26 29 B| — —|— —|— —|— —|— —

6 10 2 9 6 17 |12 25| 19 33| 27 42| — — | — - = - =] = —
10 14 2 10 6 1913 26| 21 3| 30 48| — —|— —|— —|— —|— —
14 18 3 12 8 21115 28| 28 37| 32 60| — — | — - = - =] = —
18 24 4 14110 23|17 30| 25 39| 34 52, 7 17 |13 26| 20 33| 28 42| 37 55
24 30 5 16 | 11 24|19 35| 29 46| 40 58| 9 20 |16 28| 283 39| 33 50| 44 62
30 40 6 18 | 13 29 | 23 40| 34 53| 46 66| 12 24 |19 35| 29 46| 40 59| 52 72
40 50 6 19|14 31|26 44| 37 57| 650 71|14 27 |22 39| 33 52| 45 65| 58 79
50 65 7 21116 36|30 50| 46 69| 62 88| 18 32 |27 47| 41 61| 66 80| 73 99
65 80 24 |1 18 40 | 35 60| 54 83| 76 108 23 39 | 36 57| 50 75| 69 98| 91 123

8
80 100 9 27 |22 48 |42 70| 64 96| 89 124 | 29 47 | 42 68| 62 90| 84 116|109 144
100 120 10 31 | 25 56 |60 83| 75 114|105 145| 385 56 | 60 81| 75 108 | 100 139 | 130 170

120 140 10 38 | 30 68 | 60 100 | 90 135|125 175 40 68 | 60 98| 90 130 | 120 165 | 1656 205
140 160 15 44 | 35 80 | 70 120 110 161|160 210 | 45 74 | 65 110 | 100 150 | 140 191 | 180 240

Ta6nuua 9.13. PagnanbHbie BHYyTPEHHWE 3a30pbl
NOALWMNHUKOB ANS 3NeKTpoABUraTenen

Tabnuua 9.13.1. PagnanbHbie LWAPMKONOAWMNNHUKKA Ta6nuua 9.13.2. LlunuHapuyeckue ponmKonoaWMNHUKK
NS aneKkTpoaBurarenen NS anekTpoaBuraTenen
EavHnupl: MKM EAnHNLbL: MKM
HomuHanbHbIv 3a3op Mpumesarus HomuHarbHbiii 3asop Mpumeyaxns
JZMaMeTp 0TBEPCTYS! [AMameTp OTBEPCTUS
(; (Mm) cM PekoMerzyemas nocaika aP (m) ol r—— Cnapetle CM PeK%'gggﬂnga"
cebiwe  BRIOMT M Makc Ban Ammgg":ﬂ”ﬁnﬁwa cebiwe BRI wun  makc | man  makc | Ban ;ng:ggexo"p%ca
10 (Boy.) 18 4 11 s5(5) 24 40 15 35 | 15 30| k5
18 30 5 12 40 50 20 40 | 20 35
30 50 9 17 50 65 25 45 25 40
H6, H7
k5
50 80 12 2 i 65 8 30 50 | 30 45
JS6,JS7
e 10 18 30 (16,47) 80 100 35 60 | 35 55 |ms| 0%
J6,17)
100 120 35 65 | 35 60 wim
100 120 18 30
m5 Ke6, K7
120 160 24 38 120 140 40 70 40 65
MpumeyaHne  YBenuueHve pagnanbHoro 3a3opa, Bbl3BaHHOTO 140 160 50 85 | 50 80
[ieiCTBMEM U3MEPUTENbHOIN HArpy3ku, PaBHSETCA [—
BENYNHE KOPPEKTUPOBKY AN 3a3opa CN,
YKa3aHHoii B npuMeyaHusix nog Tabnuuen 9.9. RE0 (E0N 60 95 60 %0 n6
180 200 65 105 65 100
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Ta6nuua 9.14. PagnanbHble BHYTPEHHUE 3a30Pbl LUANHAPUYECKUX NOAWNMNHUKOB

W Uronb4aTtbiX NOALMUNHUKOB CMIOLLHOIO TUNA
EAnHnLpl: MKM

HomuHanbHbiit 3a30p B NOALMNHIKAX, C HEB3AUMO3AMEHSEMbIMU AeTansmu,
MameTp 3a30p B NOAWMNHAKAX C LIMAMHAPUYECKUM 0TBEPCTUEM C LWIVHAPVIYECKIM OTBEPCTHEM

d (mm) C2 CN C3 C4 Cs CC1 cC2 cC() CC3 cc4 CCs

BKII04H-
CBhIlI.IeTKgnlEHU MWH  MakC | MWH MaKC | MMH MaKC | MUH MaKC | MWUH MaKC |MUH MaKC|MWH MaKC | MUH MaKC | MMH MakC | MAH MaKC | MUH MaKC

— 10 0O 25| 20 45| 36 60| 50 75| — —
10 24 0 25| 20 45| 3 60| 50 75| 65 90
24 30 0O 25| 20 45| 35 60| 50 75| 70 95

15(10 20| 20 30| 35 45| 45 55| 65 75
15(10 25| 25 35| 40 50| 50 60| 70 80

40 50 5 35| 30 60| 50 80| 70 100 | 95 125 18115 30| 30 45| 50 65| 65 80| 95 110
50 65 10 40| 40 70| 60 90| 80 110 | 110 140 20|15 35| 36 bO| 55 75| 75 90| 110 130

65 80 10 45| 40 75| 65 100| 90 125|130 16510 2520 40| 40 60| 70 90| 90 110 | 130 150
80 100 15 50| 50 85| 75 110 | 105 140 [ 1565 190 |10 30(25 45| 45 70| 80 105|105 125|165 180
100 120 15 55| 50 90| 85 125|125 165|180 22010 30|25 50| 50 80| 95 120|120 145|180 205

5
5
30 40 5 30| 26 50| 46 70| 60 85| 80 105| 6 15(12 26| 256 40| 45 b5| 55 70| 80 95
5
5

120 140 15 60| 60 105|100 145|145 190|200 245|10 35|30 60| 60 90| 105 135|135 160 | 200 230
140 160 20 70| 70 120 | 115 165|165 215|225 275|10 35|35 65| 656 100 | 115 150 [ 150 180 | 225 260
160 180 25 75| 75 125|120 170 | 170 220|250 300 |10 40|35 75| 75 110 | 125 165 | 165 200 | 250 285

180 200 35 90| 90 145|140 195|195 250|275 330|156 45(40 80| 80 120 | 140 180 | 180 220|275 315
200 225 45 105|105 165 | 160 220|220 280 | 305 36515 50(45 90| 90 135 | 156 200 | 200 240 | 305 350
225 250 45 110 | 110 175 | 170 235|235 300 | 330 395 |15 50(50 100 | 100 150 | 170 215 | 215 265 | 330 380

250 280 55 125|125 195|190 260 | 260 330 | 370 440 |20 55(55 110 | 110 165 | 185 240 | 240 295 | 370 420
280 315 55 130 | 130 205|200 275|275 350 | 410 48520 60|60 120 | 120 180 | 205 265|265 325|410 470
315 355 65 145 | 145 225|225 305|305 385 | 455 535 |20 65(65 135 | 135 200 | 225 295 | 295 360 | 455 520

355 400 100 190 | 190 280 | 280 370 | 370 460 | 510 600 |25 75|75 150 | 150 225|255 330 | 330 405|510 585
400 450 110 210 | 210 310 | 310 410 | 410 510 | 665 665 |25 85|85 170 | 170 255|285 370 | 370 455 | 565 650
450 500 110 220|220 330|330 440 | 440 550|625 73525 95|95 190 | 190 285 | 315 410 | 410 505 | 625 720
KommeHTapuit (1) CC 0603HayaeT HopManbHbii 3330p LMAMHAPUYECKMX PONMKONOALIMMHIKOB C HEB3aUMO3aMEHSIEMbIMM IETANSIMM

11 UrobYaThIX NOAWMMNHAKOB CMOLLHOMO TUNa.

EAnHNLBI: MKM

HomuHabHblit 3a30p B NOAWMNHUKAX, C HEB3NMO3aMEHAEMbIMY AETANSMU, C KOHUYECKIUM OTBEPCTUEM
ZAMaMETp OTBEpCTHS
d(MM) CC9 () CCo CCl1 cC2 ccp CC3 CCc4 CCs

cobiwe  CRTOWT MMM Makc | MMM MAKC | MMM MAKC | MAH  MGKC | MMM MaKC | MUH  MAKC | MAH  MAKC | MMH  Makc
10 24 5 10 — — 10 20 20 30 35 45 45 55 55 65 75 85
24 30 5 10 8 15 10 25 25 35 40 50 50 60 60 70 80 95
30 40 5 12 8 15 12 25 25 40 45 b5 55 70 70 80 95 110
40 50 5 15 10 20 15 30 30 45 50 65 65 80 80 95 | 110 125
50 65 5 15 10 20 15 35 35 50 55 75 75 90 90 110 | 130 150

65 80 10 20 15 30 20 40 40 60 70 90 90 110 | MO0 130 | 150 170

80 100 10 25 20 35 25 45 45 70 80 106 | 106 125 | 126 150 | 180 205
100 120 10 25 20 35 25 50 50 80 95 120 | 120 145 | 145 170 | 205 230
120 140 15 30 25 40 30 60 60 90 | 105 135 | 135 160 | 160 190 | 230 260

140 160 15 35 30 50 35 65 65 100 | 115 150 | 150 180 | 180 215 | 260 295
160 180 15 35 30 50 35 75 75 10 | 125 165 | 1656 200 | 200 240 | 285 320
180 200 20 40 30 50 40 80 80 120 | 140 180 | 180 220 | 220 260 | 315 3565

200 225 20 45 35 60 45 90 90 135 | 165 200 | 200 240 | 240 285 | 360 395
225 250 25 50 40 65 50 100 | 100 150 | 170 215 | 216 265 | 265 315 | 380 430
250 280 25 55 40 70 55 110 | 110 165 | 185 240 | 240 295 | 295 350 | 420 475

280 315 30 60 — — 60 120 | 120 180 | 206 265 | 2656 325 | 326 385 | 470 530
315 355 30 65 — — 65 136 | 185 200 | 226 295 | 295 360 | 360 430 | 520 585
355 400 35 75 — — 75 150 | 160 225 | 266 330 | 330 405 | 405 480 | 585 660
400 450 40 85 — — 85 170 | 170 255 | 285 370 | 370 455 | 4656 540 | 660 735
450 500 45 95 — — 95 190 | 190 285 | 315 410 | 410 505 | 505 600 | 720 815

KommenTapum () 3a3op CCY NPUMEHSETCS A1Sh LIMAMHAPUYECKUX POANKONOALIMMHUKOB C KOHUYECKUMIA OTBEPCTUAMMN ANs 5 1 4-ro
Knacca gonycka no 1SO.
(2) CC 0603Ha4aeT HopManbHbIA 3a30p LMAMHAPUYECKNX PONMKOMOALLNMHUKOB C HEB3aMMO3aMEHSIEMbIMM AeTansIMu
11 MroNbYaThbIX NOALWMMHAKOB CMNOLIHOMO TUNA. A 91



NOCAAKW W BHYTPEHHWUE 3A30Pbl

Taonuua 9.15. BHyTpeHHUe paauanbHble 3a30pbl CHEPUYECKNX POTUKONOALIMIHUKOB

EanHnupl: MKM

Homgz’é‘;’;bm 3a30p B MOAWMNHUKAX C UWAIMHAPUYECKIAM OTBEPCTUEM 3230p B NOAWMMNHIKAX C KOHUYECKUM OTBEPCTUEM
oTBEpCTUS
b (':m) &) CN c3 c4 cs c2 CN c3 c4 cs

CBblLEe B-Fé"n'gnlg- MUHMaKC | MUHMaKC | MUH  MaKC | MUH MakC | MUH ~ MaKC | MUHMaKC | MMH MaKC | MUH MakC | MUH  MaKC | MUH Makc

24 30 15 25| 25 40| 40 55 55 75 75 95| 20 30| 30 40 40 56 55 75 75 95
30 40 15 30| 30 45| 45 60 60 80 80 100 25 35| 35 50 50 65 65 85 86 105
40 50 20 35| 35 55| 55 75 75 100 | 100 125) 30 45| 45 60 60 80 80 100 | 100 130

50 65 20 40| 40 65| 65 90 90 120 120 150 40 55| 55 75 75 95 9 120 120 160
65 80 30 50| 50 80| 8 10| 110 45| 145 180 | 50 70| 70 95 95 120 120 150 | 150 200
8 100 35 60| 60 100|100 135| 135 180| 180 225 55 80| 80 110 110 140 | 140 180| 180 230

100 120 40 75| 75 120(120 160| 160 210 210 260 | 65 100|100 135| 135 170| 170 220 | 220 280
120 140 50 95| 95 145|145 190 | 190 240| 240 300 80 120|120 160 | 160 200 | 200 260 | 260 330
140 160 60 110 | 110 170|170 220 | 220 280| 280 350 90 130|130 180 | 180 230 | 230 300| 300 380

160 180 65 120 (120 180|180 240 | 240 310| 310 390100 140|140 200 | 200 260 | 260 340 | 340 430
180 200 70 130 (130 200|200 260 | 260 340| 340 430 110 160|160 220 | 220 290 | 290 370| 370 470
200 225 80 140|140 220220 290 | 290 380 | 380 470|120 180|180 250 | 250 320 | 320 410| 410 520

225 250 90 150|150 240 {240 320 | 320 420| 420 520|140 200|200 270 | 270 350 | 350 450 | 450 570
250 280 100 170|170 260 {260 350 | 350 460 | 460 570|150 220|220 300 | 300 390 | 390 490 | 490 620
280 315 110 190|190 280 (280 370 | 370 500 | 500 630|170 240|240 330 | 330 430 | 430 540| 540 680

315 365 120 200|200 310|310 410 | 410 550 | 550 690|190 270|270 360 | 360 470 | 470 590 | 590 740
355 400 130 220|220 340|340 450 | 450 600 | 600 750 | 210 300|300 400 | 400 520| 520 650 | 650 820
400 450 140 240 (240 370|370 500 | 500 660 | 660 820|230 330|330 440 | 440 570| 570 720 720 910

450 500 140 260|260 410 {410 550 | 550 720 | 720 900|260 370|370 490 | 490 630| 630 790| 790 1000
500 560 150 280|280 440 (440 600 | 600 780 | 780 1000|290 410|410 540 | 540 680| 680 870 | 870 1100
560 630 170 310|310 480 (480 650 | 650 850 | 850 1100|320 460|460 600 | 600 760 | 760 980 | 980 1230

630 710 190 350|360 530 (530 700 | 700 920 | 920 1190|350 510|510 670 | 670 850 | 850 1090|1090 1360
710 800 210 390 (390 580|580 770 | 770 1010|1010 1300390 570|570 750 | 750 960 | 960 1220|1220 1500
800 900 230 430|430 650 650 860 | 860 1120|1120 1440|440 640|640 840 | 840 1070|1070 1370|1370 1690

900 1000 260 480|480 710|710 930 | 930 1220{1220 1570|490 710|710 930 | 930 1190|1190 1520|1520 1860

1000 1120 290 530|530 780|780 1020|1020 1330 — — |530 770 ({770 1030|1030 1300|1300 1670 | — —
1120 1250 320 580 |580 860 (860 1120|1120 1460| — — 570 830|830 1120|1120 1420|1420 1830 | — —
1250 1400 350 640 |640 950 950 1240 (1240 1620 —  — 620 910|910 1230|1230 1560|1560 2000 | — —
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Ta6nuua 9.16. BHyTpeHHMe papuanbHble 3a30pbl ABYXPSAHbIX U KOMOMHUPOBAHHbIX KOHUYECKUX NOAWMMHUKOB

EAnHnLpl: MKM

LnnuHapuyeckoe 3a3op
oTBepCTHe
Konunyeckoe
T Cl Cc2 CN C3 C4 C5
HomuHanbHblit suamerp
orepcua dl (MM) — C1 €2 CN c3 C4
BKJII0YM-

CBbiLLe TENbHO MUH MaKc MUH Makc MUH Makc MUH MaKc MUH Makc MUH Makc
— 18 0 10 10 20 20 30 35 45 50 60 65 75
18 24 0 10 10 20 20 30 35 45 50 60 65 75
24 30 0 10 10 20 20 30 40 50 50 60 70 80
30 40 0 12 12 25 25 40 45 60 60 75 80 95
40 50 0 15 15 30 30 45 50 65 65 80 95 110
50 65 0 15 15 35 35 55 60 80 80 100 110 130
65 80 0 20 20 40 40 60 70 90 90 110 130 150
80 100 0 25 25 50 50 75 80 105 105 130 165 180

100 120 5 30 30 55 55 80 90 15 120 145 180 210
120 140 5 35 35 65 65 95 100 130 135 165 200 230
140 160 10 40 40 70 70 100 110 140 150 180 220 260
160 180 10 45 45 80 80 115 125 160 165 200 250 290
180 200 10 50 50 90 90 130 140 180 180 220 280 320
200 225 20 60 60 100 100 140 150 190 200 240 300 340
225 250 20 65 65 110 110 155 165 210 220 270 330 380
250 280 20 70 70 120 120 170 180 230 240 290 370 420
280 315 30 80 80 130 130 180 190 240 260 310 410 460
315 355 30 80 80 130 140 190 210 260 290 350 450 510
355 400 40 90 90 140 150 200 220 280 330 390 510 570
400 450 45 95 95 145 170 220 250 310 370 430 560 620
450 500 50 100 100 150 190 240 280 340 410 470 620 680
500 560 60 110 110 160 210 260 310 380 450 520 700 770
560 630 70 120 120 170 230 290 350 420 500 570 780 850
630 710 80 130 130 180 260 310 390 470 560 640 870 950
710 800 90 140 150 200 290 340 430 510 630 710 980 1060
800 900 100 150 160 210 320 370 480 570 700 790 1100 1200
900 1000 120 170 180 230 360 410 540 630 780 870 1200 1300

1000 1120 130 190 200 260 400 460 600 700 — — — —

1120 1250 150 210 220 280 450 510 670 770 — — — —

1250 1400 170 240 250 320 500 570 750 870 — — — —

Npumeyanne OceBoil BHYTPEHHNI 3a30p A, = A, Ccot o = 1?5A,

roe A, : BHYTPEHHWIA 0CEBOIA 3a30p
0. @ Yron KOHTakTa
€ : KOHCTaHTa (yKa3aHa B Tabnmuax noAwnnH1KOB)
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MOCAAKKN N BHYTPEHHME 3A30PbI

Taonuua 9.17. BHYTpeHHWii 0ceBoii 3a30p paauanbHO-yNOPHbIX KOMOMHUPOBAHHbBIX LAPUKONOALWMNMHUKOB

N3mepsiemblit 3a30]
(U3mepsie 3a3op) EAVHULBE MKM

Hol Hblil BHyTpeHHuiA oceBoil 3a30p
[LameTp 0TBEPCTUS Yron KoHTakTa 30° Yron koHTakTa 40°
d (uw) CN 3 C4 CN 3 c4
CBbILLE B}‘é‘,ﬁw’{ MVH MaKc MVH Makc MVH Makc MVH Makc MVH Makc MVH Makc
— 10 9 29 29 49 49 69 6 26 26 46 46 66
10 18 10 30 30 50 50 70 7 27 27 47 47 67
18 24 19 39 39 59 59 79 13 33 33 53 53 73
24 30 20 40 40 60 60 80 14 34 34 54 54 74
30 40 26 46 46 66 66 86 19 39 39 59 59 79
40 50 29 49 49 69 69 89 21 4 41 61 61 81
50 65 35 60 60 85 85 110 25 50 50 75 75 100
65 80 38 63 63 88 88 115 27 52 52 77 77 100
80 100 49 74 74 99 99 125 35 60 60 85 85 110
100 120 72 97 97 120 120 145 52 77 77 100 100 125
120 140 85 115 115 145 145 175 63 93 93 125 125 155
140 160 90 120 120 150 150 180 66 96 96 125 125 155
160 180 95 125 125 155 155 185 68 98 98 130 130 160
180 200 110 140 140 170 170 200 80 110 110 140 140 170

Mpumeyanue 37a TabuLa NPUMEHMMA K NOALUMMHAKAM HOPMAJTBHOMO M 6 Kracca TOYHOCTU. 10 MoBOAYy 0CEBbIX 3a30p0B NOALUMMHUKOB
BbILUE 5 K/acca TOYHOCTY M yriamu KoHTakTa 15° 1 25°, pekoMeHfyeTcs 06paTuTbes 3a KOHCynbTaumel B komnanno NSK.

Ta6nuua 9.18. BHyTpeHHMiA 0CeBOil 3a30p CraHgapTHble paboyme yCnoBus ONPeAensioTCs Kak ycno-

ANSt WapUKONOAWMIHUKOB BUS,, MPX KOTOPbIX CKOPOCTb BPALLIEHNS BHYTPEHHEr0 KoNbLa

C YETbIPEXTOUEYHbIM KOHTAKTOM cocTasnset meHee 50% NpeaenbHol CKOPOCTH, YKa3aHHOI

(N3mepsiembli 3a30p) B Tabnmuax NoALMMHUKOB, HArpy3ka MeHbLUE HOPMabHOI

EAMHNLL: MKM (P=0.1C,) n NOAWMNNHUK NNOTHO 3aKPENJEH Ha Bany.

HomuHansHbiii BHYTpEHHWii 0CeB0M 330p C LeNblo YMEHbLUEHNS LyMa NOALLMITHUKOB B 3N1EKTPO-

meﬁplg';ﬂ;%hn) & pe P ca JBuratensx, AuanasoH paguanbHoro 3a3opa MeHblLUe, Yem

e B HOPMaJIbHOM KNacce, 1 ero 3Ha4yeHus Ans pagvanbHbiX

CBOIE “rgnpyp MMH — MAKC| MUH  MKC| MIAH  MAKC | MUH  Makc LLIAPUKONOALWIMMHUKOB U LMIMHAPUYECKUX MOALLUMHUKOB

10 18 15 55| 45 85| 75 125|115 165 INs aneKkTpoABurateneii HeCKobKo MeHblue. (CmoTpute
18 40 26 66| 56 106 | 96 146|136 186 Tabamupbl 9.13.1 1 9.13.2).

40 60 36 8| 76 126116 166|156 206 BHyTPEHHUIA 3330p U3MEHSIETCA B 3aBUCUMOCTM OT Nocaj-

K1 1 paboyeir Temnepatypsl. i3MeHeHus paguanbHoro

60 80 46 96| 86 136|126 176|166 226
80 100 56 106| 96 156|136 196|186 246 3a30pa B PONMKOMNOALLMIHUKAX NOKa3aHbl Ha PUCYHKeE 9.2.

00 140 66 126|116 176 | 156 216 | 206 266
(1) YmeHblueHue paguanbHOro 3asopa BCneacTeme

140 180 76 156 | 136 196 | 176 246 | 226 296 MI0CAAKI 1 OCTATOuHbIi 3230p
180 220 96 176 | 156 226|206 276 | 256 326

220 260 115 196|175 245225 305|285 365 B cnyyae TYroil NocajKu BHYTPEHHEr0 UAN HapyXXHOro
PR 135 215 | 195 275 | 255 335 | 315 395 KONbL|a Ha Basy WM B KOPMYCE, NMPUYMHOIA YMEHBLIGHMS
300 350 155 235|215 305|275 365|345 425 BHYTPEHHEr0 paauanbHOro 3a3opa ABNAETCA CXaTue uiu
350 400 175 265|245 335|315 405|385 475 pacLuMpeHne Komew, MOALMIHIAKA. 3T0 YMeHbLUeHe 3aBK-
400 500 205 305|285 385|355 455|435 525 CWT OT TMNa NOAWMMHIKA, er0 Pa3MepoB 1 KOHCTPYKLIM

Bana n Kopnyca. BenmumHa atoro ymeHbLUEHUS COCTaBNS -
eT npubnuautenoHo 70-90% Hatara (cm. [nasa 15.2
Mocagku (1), ctp. A130 go A133). PaguanbHblii 3a3op,
MOAYYEHHDBIA MOCNE BbIYUTAHUS BEINYMHBI 3TOTO YMEHb-
LUIEHNS U3 TEOPETUYECKOro BHYTPEHHEro 3a30pa &, Hasbl-
BAETCS 0CTATOYHBIM 3330P0OM A,

9.2.2. Mop6op BHYTPEHHMX 3a30POB NOALLUNHUKOB

13 BCeX BHYTPEHHMX 3a30P0B MOALUMMHUKOB, YKa3aHHbIX
B TabamMuax, CTaHAapTHbIM Paboyum yCNoBUSIM OTBEYAET
3a30p CN. 3a3opbl ymeHbLiatoTes ot C2 ao C1 n yBenu-
yusatotcs ot C3 go CS.
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NSK

(2) YMeHblUEHME BHYTPEHHEr0 PafuanbHoro 3asopa,
BbI3BaHHOE Pa3HMLIEH TeMNepaTyp mexay
BHYTPEHHNM W HaPYXXHbIM KOAbLLOM.

JdhheKTUBHDBINA 3a30p. A : 3hekTBHbI 3230p

A=A; -9,

Bblaensiemoe npu BpalLeHny NOAWKMHIKA TeNno nepeaa- O : YMeHbLueHue 3a30pa, 06yCroBneHHoe
eTCs Bany 1 Koprycy. Tak Kak TensionpoBoaHOCTb Kopny- EITRIGER (O ) ( Koneaon W CrsEacAEn Kopnyca
C0B 0GbIYHO BbILLIE, YEM Y BAOB, TEMNEPATYPA BHYTPEH- = AD,)

e/

HEro KombLa W 371eMEHTOB KayeHust 00bl4HO Ha 5 o 10°C
Bbillie, YeM TEMMepaTypa HapyXHoro Konblia. B cnyyae
HarpeBaHus Bana WK OXNnaxAeHus Kopnyca, pasHuua
TeMnepatypbl MEXAY BHYTPEHHUM 1 HAPYXXHbIM KONbLOM
yBeMYMBaETCS. PaananbHblil 3a30p YMEHbLUAETCS BCied-
CTBME TEPMUYECKOr0 PACLUMPEHNS, BbI3BAHHOTO PasHULE
TeMnepaTtypbl MeXay BHYTPEHHUM W HAPYXXHbIM KOMbLIOM.
Pasmep 3T0ro yMeHbLUEHNS MOXHO PaccyMTaTh C MOMOLLbIO
CNneaytoLLMX YpaBHEHNIA:

------ =\ =

é \ 4 ] ’

( ) ] A Ay A, : TeopeTneckuii
) A

BHYTPEHHUit 3a30p
(FeomeTpuyeckuit

Ay : OcTartoyHblit 3330p
Ap= Ay - ;-0

3a30p)
O YeHbLUIEHNE 3308, 06YCNOBAEHH0E
N10CAZKOV MEXAY HapYXKHbIM
KonbLiom v Banom (= AD),)

51 = OCAt De ......................................... (9.6) L 6[ YMeHbLLEHVE 3a30pa,
06yCnoBNeHHoe pasHuLeil
rae §t . YMeHblleHe paananbHOro 3a3opa, Temneparyp Mexay BHYTPEHHUM

BbI3BAHHOE Pa3HULIEI TEMMEPATYPbl MEXLY
BHYTPEHHUM W HAPY>XHbIM KOMbLaMu (MM)
o KO3I(PMUUMEHT NMHENHOIO PaCLLMPEHNS
NOALLMMHAKOBON cTann = 12.5 %10 (1/°C)
A¢: PasHuLa TemnepaTypbl MeXAy BHYTPEHHUM
1 HapyXHbIM KonbLamm (°C)
D.: [OnameTp LOPOXKMN KauyeHus Hapy»KHOro
KonbLa (M)

7

1 HAPYXKHbIM KONbLOM

Puc. 9.2. U3ameHeHUs BHYTPEHHEr0 pajnanbHOro 3asopa

JInst WaprKonoAWNIHNKOB NOALIMNHUKOB
1
De= 5 @DFd) oo @7 Taonuua 9.19. Mpumepsbl 3a30poB Ans cneyuduyecknx

YCNoBMiA NPUMEHEHNSA NOAWKUNHUKOB

BHyTpeHHui
D.= %(3D+d) ........................ 9.8) Pabouue ycnosus Mpumepbl 3a30p
. s
3a30p, OCTALMIACS NOCNE BbIYUTAHUS BEMNYUHDI onrion 3apHvie Koreca MalH M
QU e 9KBMBANEHTHbIN
YMEHBLLEHUS 3a30pa J; U3 BEMMYNHbI OCTATOYHOMO 3a30pa 5 -
YLWWIbHAa YacTb Oymaro-
A Ha3blBaeTCs AhPEKTUBHBIM 3a30pOM A. TEOPETUYECKH, MIpH IPOXOKAGHWA napa ASTATE:HOR ML) .04
HanbobLLAS JONrOBEYHOCTb NOALIMMHNKA MOXET AOCTH- 4Epea NOTHbIN B WM
ravbcsi B Cyyae HeGOMbLLOMO OTPULATENLHOMO athheKTUB- NIpU Harpese ponuKoB Ponmky a
HOro 3a30pa. O/IHAKO TaKue AeanbHble YCI0BIUS NONYYUTb MPOKATHBIX CTaHOB
04eHb TPYAHO, @ Ype3MEepHOe YBEIMYEHME HATSra MOXET *eg%HeOAOPO;K:He 4
MPUBECTU K 3HAYNTENLHOMY YMEHBLUEHMIO AONIMOBEYHOCTI T T AT ROR | roBLie Aeratent
noAwmnHuka. Moatomy Heo6XoaMMO BbiGpaTh He OTpuULA- HarpyaKax v cinbHoii  BUOPAUVOHHbIE SKpaHbl C3,C4
TeMbHbINA, @ HYNEBON U HEGOMbLLIOV NONOXKUTENbHBIA 3a30p. ﬁg?gﬁ;‘g"}":")‘m&gm” TWapaBnnyeckme MydThl C4
Mpn 1cnonb30BaHUM OHOPSAHBIX PajnanbHO-YMOPHbIX 1 BHYTDGHHETO Konell KOHESHAIE TOHIKAOLIG
LIAPUKONOALLMIHUKOB WUAN KOHWMYECKNUX MOALIMIHUKOB, 3y6uaTbie nepesadn C4
YCTaHOBJEHHDIX MO OTHOLUEHWO APYr K Apyry nepesHumMn = - AN TPAKTOPOB
i1 i pu cBOGOAHOI Nocazke C2
Topuamm, HGOﬁXO,[WIMﬁHeﬁOﬂbUJOVI 3tntpenKTMBHbm 3a30p, By TDBLHET0 1 HAPYRHOTD ll:llaglg;lni?;légzuoa o
EC/IV MK 3TOM He TpeGYeTCs NpeaHaTar. Mpy ucnob3aosa- Kanel, p SKBUBANEHTH I
HUW [1BYX LIMNVHAPUYECKMX NOALIMMHUKOB C pe6pom C OfHOM TIp¥ XECTRX HeGonbwme Asnrarenn
CTOPOHbI, YCTAHOBJEHHbIX MO OTHOLIEHMIO APYT K Apyry OPaHUMYEHUSIX 110 YPOBHIO G 0COBbIMM C1,C2,CM
nepesHUMK Topuamu, Heobxoaumo nogobpaTb COOTBET- Luywma ¥ BuGpaLmy XapaKT/PUCTVKaMM
CTBYHLLMIA OCEBOIA 3a30p, YYMTHIBAKLLIMIA YAJIMHEHNE Bana EE;‘HVJFL‘SSKQ:SS"JSHM P
BO Bpems paboTbl.PagnanbHbie 3a30pbl, NCNONb3yeMble s npe?mmﬂamem TOKADHbIX CTaHKOB €C9,CCl
B CMeuntUYeckmx yCnoBusax NpUMEHeHUs, npeacTasneHb OTK/OHEHUS Bana u 1.4,

B Tabmuue 9.19. Mo noBoay cneuyanbHbix Paboynx YCNoBwiA,
PEKOMEHAYeTCs 00paTMTbCS 3a KOHCYNbTaUMen K crneupa-
nuctam Komnavum NSK.
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10. NPEABAPUTEJIbHbIN HATAT

Bo Bpemsi paboTbl NOALIMMHUKIA KAYEHUS COXPAHSIOT
HEKOTOPbIA BHYTPEHHMIA 3a30p. 0HaKo B psge cnyyaes
ANs NOLAEPXKaHWUS B NMOALUMNHUKE BHYTPEHHErO HanpshKe-
Hus TpebyeTcst 0becneyeHre OTPULIATENBHOO 3a30pa. 310
SIBNIEHNE Ha3blBAeTCs «MpefBapuTEeNibHbIM HATSrom/
Harpyskoii». MpeaBapuTeNbHbliA HATAr 00bIYHO NPUMEHS-
€TCS Y NOAWMNMHUKOB, B KOTOPbIX 3a30p MOXET YCTaHaB-
NMBATLCA BO BPEMSI MOHTaXa, T.e. B PaANabHO-YNOPHbIX
LIAPMKONOALIMMHAKAX U KOHWYECKUX PONMKOMOLLIMM-
HuKax. 06bIYHO yCTAHABNMBAKOTCA [Ba MOAWMMHUKA MO
CXEMe «/IMLOM K JULy» WK «CMMHOI K ChvHe», 00pasys
[JYNNEeKCHY0 napy ¢ npeBapuTesbHbIM HATATOM.

10.1. Llenb npepBapuTenbHOro HaTara

[NaBHbIMM LEENAMM U HEKOTOPBIMU TUMOBBIMUA NPUMEHEHUSAMM
npe,uBapMTeanoﬁ Harpysku noawnnHNKOB ABNAKOTCA:

(1) YnepxaHue NoALMNHUKA B ONpeSeNeHHOM NOJIOXKEHNN,
KaK B 0CEBOM, TaK 11 B PaauasibHOM HanpasneHiu, a Takke
obecneyeHre TOYHOCTH BPaLLEHUs Bana.

... [NaBHble LWUNUHAENN MEXaHUYECKUX CTAHKOB, TOYHbIE
WHCTPYMEHTbI 1 T.1.

(2) YBenuyeHue XecTKoCTU NOLALIUMHUKOB.

... [NaBHble Basibl MEXAHWYECKIX CTAHKOB, BEAyLLNE Basibl
KOHEYHbIX 3y64aTbix nepeaay Ans aBToMoouned u T.n.

(3) MuHMMM3aLUMs Lyma, BbI3BAHHOrO 0CEBOIA BuOpaLmen
11 PE30HAHCOM.

... Manble anektpogsuratenu, utn.

(4) MpepoTBpalleHNe CKONbXEHUS MEXAY 3NeMeHTamu
KayeHnst 1 JOPOXKONA KayeHusi, BbI3BAHHOIO MMpPOCKO-
MNYECKMMN MOMEHTaMMU.

... Vicnonb3o0BaHe paavanbHo-yMopHbIX LLAPUKOMOALLINM-
HWKOB 1 YMOPHbIX LIAPUKONOALLMIHUKOB ANS1 BbICOKMX
CKOPOCTEW BPALLIEHNS M NP BbICOKIX YCKOPEHUSIX.

(5) 0becneyeHne MPaBUIbHOIO MONOXEHUS TEN KayeHus
OTHOCUTENbHO KOJEL, NOALLUMMHNKA.

... YNOpHbIE WAPNKONOAWMUMHUKIA, @ TAKXKE YNOopHble
cthepuyeckme poNNKONOALLMMHUKN, YCTaHaBNUBAEMbIE
Ha roOPU30HTANbHbIX Baiax.

10.2. MeToabl co3aaHNs NpeaBapUTENbHOrO
HaTara

10.2.1. MpeaBapuTENbHbINA HATAr NPU YCTAHOBKE
NOALIMNNHNKOB

lpeaBapuTENbHbIN NO3ULMOHHBIA HATAM AOCTUraeTcs
32 CYET YCTAHOBKM ABYX NOALUMIMHUKOB, MPOTUBONOOXHO,
B 0CEBOM HanpasneHuu, Takum 06pa3om, 4To Ha HWX BO3-
DeNnCcTBYeT npefBapuTenbHas Harpyska. Wx 3admkcmpo-
BaHHOE MOJIOXKEHNe He N3MEHSIETCS BO BpeMst paboTbl.

Ha npakTuke 00bI4HO MPUMEHSIKOTCS TPY METOAA CO3AaHNS
npeaBapuUTeNbHOTO HATArA NPU YCTAHOBKE NMOALLMMHIKOB:

(1) YcTaHoBka AynnekCHOro KOMMiekTa noALWnnHUKOB
C npenBapuTenbHO OTPEryNMPOBaHHBIMKU pasMmepamu
BbICTYNa BHYTPEHHEro Konbua (CM. cTpaHuua A7,
pucyHok 1.1) 1 oceBbIM 3a30pOM.

(2) Micnonb3oBaHWe perynpoBOYHOIA LIANGbI UM PACTOPKK
COOTBETCTBYHOLLEr0 pa3mepa AAs NoiyyeHus Tpedye-
MOro paccTosHUS UNM NPeaBapUTENbHOr0 HaTara (CM.
pucyHok 10.1)
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(3) Wcnonb3oBaHne 6oNTOB U raek Ans perynmpoBkK oce-
BOrO MpefBapuTeNbHOr0 Hatara. B atom cnyyae, ans
OnpefieneHns COOTBETCTBYIOLLEr0 NPeABapUTENbHOr0
HaTara HeoOX0AMMO W3MEPUTb HAYamnbHbIA MOMEHT
BpALLEHMS.

10.2.2. MpepBapuTeNbHbIA HATAr NPU NOCTOSHHOM
RaBneHun

MpegBapuTenbHas Harpy3ka npu NOCTOSHHOM JaBneHnn
JOCTUraeTCcs NpW MCMOJb30BAHUM CIMPIM UMM NAACTUHYA-
Tast NPYXWHbI ANst MONYYEHNS NOCTOSHHON NPEABAPUTENbHON
Harpysku. [laxe npu CMeLLeHUN NOALIMMHIKOB BO BPEMS
paboTbl OTHOCUTENBHO CBOEMO MEPBOHAYAILHOIO MOMOXKEHNS
BENNYMHA NPELBAPUTENbHON HArpy3KM OCTAeTCs OTHOCK-
TenbHO NOCTOSHHOM (CM. puc. 10.2).

Puc. 10.1. MpeaBapuTenbHas Harpy3ka
Npy yCTaHoBKe

t@i&@@ |

Puc. 10.2. MpepBaputenbHas Harpy3ka
NPV NOCTOSIHHOM fiaBNIEHUU

10.3. MpeaBapUTENbHbIA HATAT U XKECTKOCTb

10.3.1. MpepsapuTeNbHbIi HaTAr NPU YCTAHOBKE
N XKeCTKOCTb

Ecnu BHYyTpeHHWE KoNbLia AYNNeKCHOro MOALWMNMHUKA,
n306paxeHHoro Ha puc.10.3, 3atnkcMpoBaHbl B 0CEBOM
HanpasneHuu, NOAWNMHUKY A 1 B cMeLatoTes Ha d, 1 0cesoe
paccTosiHue 20,9 MEXZyY BHYTPEHHUMM KONbLAMM UCYE3AET.
B atux ycnoBusix npefBapuTesibHas Harpyska £, JenicTByeT
Ha Kaxpbii noawmnHuk. Ha puc. 10.4 n3obpaxeH rpadink
npeBapuTeNbHON Harpy3Ku, NOKa3blBaIOLLMIA XECTKOCTb
NOALIMMHAKA, KOTOpas MPeACcTaBfisieT Co00i OTHOLEHME
Harpy3kn K CMELLEHMIO NpK AaHHON OCEBON Harpyske F,
HOEMCTBYIOLLEN HA fyNIEKCHbIE NOALMITHUKM.

TopwnnHuk MoAWMNHIK
A

Fa FaO

oI

530 - 530

Puc.10.3. MMpepBapuTenbHblii HATAT AYNIEKCHBIX
NOALIMNHUKOB, YCTAHOBNIEHHbIX
N0 CXeMe «CMUHA K CIIUHE».




10.3.2. MpepBapuUTENbHBINA HATAT NPU NOCTOSIHHOM
[aBNEHUMN 1 XKECTKOCTb

[pacmk npenBapuTeNbHON HArpy3KU Ha LynieKCcHble
NOALUMMHWKNA NPK NOCTOSHHOM [aBNEHUN NPEeACTaBNeH Ha
puc.10.5. Kpuas nporn6a npyXuHbl akTU4ecKn napan-
NeNbHa ropU3OHTANIbHOM OCH, TaK Kak XeCTKOCTb MPYXWH
MEHbLLE XKECTKOCTU NOALMMHUKA. B pesynbTarte XecT-
KOCTb JyNNeKCHbIX NOALMMHUKOB NpW NpeABapuUTeNbHON
Harpy3ke u MOCTOSIHHOM AaBNEHUN MpUOAN3UTENbHO
paBHa XECTKOCTW OTAENbHOr0 NOALIMNHUKA, NOLBEprato-
Lerocsl AEACTBNIO NpPeABapUTENbHOI Harpyske F,o. Ha
puc.10.6 npuBeAEHO CPaBHEHME XECTKOCTH NOALIMMHUKOB
C NpefBapuTeNbHON Harpy3KoM Npu YCTaHOBKE U C npej-
BAPUTENbHON HArpy3KOiA MPN NOCTOSIHHOM LABNIEHUN.

10.4. Bbibop meTopa co3faHus
npeaBapuTeNibHOro HaTara 1 ero BeNuynHa

10.4.1. CpaBHEHME METOA0B CO3AaHNS
npeABapuTeNbHOro HaTara

CpaBHEHWE XXECTKOCTYV NpK UCMONb30BaHWM ABYX METOLOB
CO3/iaHust NPEBAPUTENBHONO HATSra NMokasaHo Ha puc. 10.6.
lpeaBapuTeNbHbIA HATAr NpU YCTAHOBKE U NpU MOCTOSH-

NSK

B cnyyae 1cnonb3oBaHus NpeaBapuTENbHON Harpy3Ku
Mpu NOCTOSIHHOM 1aBNEHUN, NiOGble 86 U3MEHEHUS MOTyT
ObITb CBEJEHbI K MUHUMYMY, T.K. MU3MEHEHMS Harpy3ku
NMPY>MHbI C PaCLUMPEHNEM U CXATUEM Bana 04eHb Marbl.
13 npeablayumx o0bSCHEHWA cnesyeT, YTo npeaBapu-
TeNbHasi Harpyska npu ycTaHoBKE 0ObIMHO MPUMEHSIETCS
[LNsl YBEJIMYEHWS! XKECTKOCTH, @ NpeBapuTeNbHas Harpyaka
My NOCTOSHHOM JIaBNEHUN UCMONb3YETCS NS MOALMMHIAKOB,
paboTaloLLMX Ha BbICOKMX CKOPOCTSIX, A5 NPeAO0TBpaLLeHNs!
0CEBOIl BUGPaLMK, @ TAKXKE NS YNOPHbIX NOALINMHUKOB
Ha ropu3oHTaNbHbIX Banax.

]

.

< ’
. x ’
HOM [JaBNEHNN MOXXHO CPaBHUTb CRELYOLLMM 00pa3oMm: ) g ./ Topuwnik A
(1) B cnyyae paseHcTBa 000X BMAOB NPeABAPUTENbHON 5 =0, /
Harpysku, npeaapuTesibHas Harpyska npy ycTaHoBKe 5 /
obecneynBaeT 60J1bLLIyIO XECTKOCTb, ApYyrumn cnosa- Q
MU, fethopmaums, Bbi3BaHHAs BO3AENCTBUEM BHELIHUX IS
Harpy3oK, MeHblUe y NOAWWMNHUKOB C NpeABapuTesb- F,
HbIM HaTAroM npu yCTaHOBKE.
(2) MpepBapuTenbHas Harpyska npu ycradoske sasuewtr |/
OT Takux (hakTopoB, KaK pasHuLa 0CEBOro paclumpe-
HUS B Pe3y/bTaTe PasHuLibl TEMNEpaTyp MeXAy Banom F
W Kopnycom, pasHuula paauanbHOro pacliMpeHus B f"
pesynbTate pasHuLibl Temneparyp Mexay BHYTPEHHIM
W HAPYXHbIM KONbLOM, I'IpOI’VIﬁbI noa AencTemem 5 OceBoe cMmelLeHme
Harpysku n T.m. a0
s o
N\ § 7 Puc. 10.5. OceBoe cmeLLeHne Npy CO3AaHNMN
AN = 7 npeABapUTENbHOTO HaTAra NPy NOCTOAHHOM
N\ = s RaBneHun
\ S / TIoAWnnHIK A N ,
\ o~ / s S s
MoAwwnHuK B 8 a|l / &) 5 S Qé‘
\ S$3 §§8 S
N £5 ST g
\ S L & 1N
N § > QS I
\ 238 & &
> F, NN IS )
S < T &5 &
. Faa g §8s °s S
Fy 2| 8§88/ /Ss /S
al < 2 S QQ I~ § § SN
SRS o & N NS
Fun s °% /E§ /88
S | SN S
OceBoe CMeLLeHme 3 "?gi /- 755'{” SE
(SaA (5139 8 S |
a‘aO 5'«10 y i
F, :0Ocesas Harpy3ka, eficTByoLLas U3BHE 0, : CMelLieHue JiynneKcHbix ! a
F, : OceBas Harpy3ka Ha NOAWMNHIK A _ NOAWMMHKOB P ‘{
F,5 : OceBas Harpyska Ha NoALNMHIK B Oaa : CMewueHve nopwvnHmuka A !
J,5 - CMelLeHme nopLwunHuka B OceBoe CMmeLLeHne
Puc. 10.4. OceBoe cmeLLeHne NPy CO3[aHNU NPeABapUTENbHOIO Puc. 10.6. CpaBHeHMe XeCcTKOCTU U METOA0B

HaTsira Npu yCTaHoBKe npeABapuUTENbHON Harpy3kn
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NPEABAPUTEJIbHbINA HATAT

10.4.2. BennuuHa npeaBapuTeNbHOA Harpy3ku

MpeBblleHe HE0OX0AMMOIA BENNYMHBI NPEABAPUTENLHON
Harpy3Kkin MOXET BbI3BaTb YCUIEHUE TENOBbIAENEHMS,
YBENINYEHNE MOMEHTA TPEHUSs, CHUKEHNE YCTanocTHON
JONTOBEYHOCTN W T.4. BennuuHa npepsaputenbHoi
Harpy3Kk1 JOMKHA ONPEAENsTLCS C y4eToM paboumx yCnosui
W LeNN NPUMEHEHNs NPeBaPUTENbHOI HarpysKu.

(1) NpepBapuTenbHas Harpy3Ka Ha AynieKCHble
paauanbHO-YNopHble WapuKoNoALNIHUKM

Ecnm ckopocTu BpaleHus DpwXn (3HaYeHne dimn) npe-
BbilwatoT 500000, noabop NpeaBapuTeNbHON HAarpy3ku
TpebyeT GOMbLIOT0 BHUMAHUS W OCTOPOXHOCTW. B Takux
CNyyasix peKOMeHAyeTcs 00paTuTbCs 32 KOHCynbTaumei
B KoMnaHuio NSK.

Ta6nuua 10.1. PekomeHayeMmble NOCaAKU
NS papnanbHO-YMoOPHbIX AYMIEKCHbIX
LIAPUKOMNOALIMNHUKOB BbICOKOM
TOYHOCTH C NpeABapUTESIbHO Harpy3Koi

CpenHss npeaBapuTenbHas Harpyska ans CnapeHHbIX EAVHALL: MKM
paamanbHO-YNOpHbIX LAPUKOMOALINMHUKOB (C YrNOM KOH- HomutanbHbii . HomuHanbHblit 5
TakTa 15°) Bbllue P5 KNacca TOYHOCTH, MCTONb3YEMbIX Ha AvaneTp oTBepCTAA  TREOyebin  wapyxii uamerp  TREOYeMbii

HaTar 3a30]
rNaBHbIX Banax MexaHWYeckux CTaHKOB, NpefcTaBeHa % va Bane % BKopnf,)ce
B Tabnuue 10.2. CBBIWE  “TenbHO CBbIWE  TenbHO

PekomeHayemble Nocaaku MeXay BasioM W BHYTPEHHUM _ 18 0102 _ 18 _
KONbLIOM, @ TaKXe MeXJy KOpMycOM W HapyXHbIM KOJb- 18 30 00025 18 30 200 6
LLOM yka3aHbl B Tabnuue 10.1. YTo Kacaetcs nocagku 30 50 0po25 30 50 2po 6
C KOpMycamu, HWXHWIA Npefen AuanasoHa Nocagkv fon-

50 80 0103 50 80 310 8
KeH ObiTb N0J06PaH Ans MOAWMMHIKOB HA 3KPEN/IEHHBIX 0 120 004 20 120 310 9
KOHLIAX BasnoB, a BEPXHUA — NS NOALWMUMHUKOB, YCTAHOB- 120 150 o 120 150 471012
NEeHHbIX Ha CBOBOAHBIX KOHLIAX BaoB.

00bl4HO ANs WANoBanbHbLIX WNNHAENEA W TNABHbIX 150 180 — 150 180 40012
BanoB 06pabaThiBAIOLMX CTAHKOB MPUMEHSIOTCS Nerkie 180 250 — 180 250  5po15
1 OYEHb NErKue NpeaBapUTENbHbIE HArpy3KW, a cpeaHue
npeaBapuTeNbHbIe Harpy3kn UCMONb3YIOTCS ANS FNaBHbIX
BAs0B TOKAPHbIX CTAHKOB, TPEOYHOLLMX XKECTKOCTM.

Ta6nuua 10.2. NpeaBapuTenbHas Harpy3ka
Ta6nuua 10.2.1. lynnekcHble NOAWMMNHNKMA cepun 79 Ta6nuua 10.2.2. lynnekcHbie
EnnHuupl: H

o MNpeaBapuTenbHas Harpyska o MpefBapuTenbHas Harpyska

noAwmn- Caepxnerkas Jlerkas Cpeauss CunbHas MOAWMN- Cpepxnerkas Jlerkas

HUKa EL L M H HUKa EL L

7900 C 7 15 29 59 7000 C 12 25
7901 C 8.6 15 39 78 7001 C 12 25
7902 C 12 25 49 100 7002 C 14 29
7903 C 12 25 59 120 7003 C 14 29
7904 C 19 39 78 150 7004 C 24 49
7905 C 19 39 100 200 7005 C 29 59
7906 C 24 49 100 200 7006 C 39 78
7907 C 34 69 150 290 7007 C 60 120
7908 C 39 78 200 390 7008 C 60 120
7909 C 50 100 200 390 7009 C 75 150
7910 C 50 100 250 490 7010 C 75 150
7911 C 60 120 290 590 7011 C 100 200
7912¢C 60 120 290 590 7012C 100 200
7913 C 75 150 340 690 7013 C 125 250
7914 C 100 200 490 980 7014 C 145 290
7915 C 100 200 490 980 7015 C 145 290
7916 C 100 200 490 980 7016 C 195 390
7917 C 145 290 640 1270 7017 C 195 390
7918 C 145 290 740 1470 7018 C 245 490
7919 C 145 290 780 1570 7019 C 270 540
7920 C 195 390 880 1770 7020 C 270 540
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(2) NpensapuTenbHas Harpy3Ka ynopHbIX
LIAPUKONOALIUIHUKOB

Ecnu wapuku B ynopHOM LUApPUKOMOALWMIHUKE Bpalla-
I0TCS C OTHOCMTENIbHO BbICOKOM CKOPOCTbIO, 3TO MOXET
MPUBECTU K CKOJIBXXEHMNIO 13-32 AENCTBYIOLLMX Ha LIApUKN
TUPOCKOMMYECKINX MOMEHTOB. [insi NpeaoTBPALLEHIs TaKoro
CKOMbXXEHUS! B KAQYECTBE MMHUMANbHON OCEBOW HArpy3kiu
HeobxoaMMo BbIOpaThb Haubonbluee M3 ABYX 3HAYEHMUIA,
nonyYeHHbIX 13 ypasHeHni (10.1) n (10.2).

NSK

(3) NpepsaputenbHas Harpy3ka ctheprMuecKnX ynopHbix
POSIMKONOALIMMHUKOB

Mpy MCMONb30BAHNN YNOPHBIX PONMKOMOALIUMHUKOB
CKOJTbXXEHWE POIMKOB MO [OPOXKE KAYeHMs HapyXHOro
KonbLia MOXET NPUBECTM K MOSIBNEHWI0 Takoro Buzaa
NOBPEXAEHWIA, KaK oTcnavBanue. MuHMManbHas ocesas
Harpy3ka F, .., Heo6xoaumas Ans npefoTBpalleHns
MOBPEX/EHNIA, PACCYUTLIBAETCS NPU NOMOLLM CRELYIOLLEro
YPaBHEHNS:

Coa n 2
Fon= e [ ) e (10.1) _ _Coa
aMuET 4060 ( Nuaxe ) Fov= 1000 s (10.3)
COa
Fuu= Jo00 woseeesssssmnsssssss (10.2)
rie  Fuum : MuHumanbHas ocesas Harpyska (H), {krc}
n : CKopoCTb BpalLeHns (oGop/muH)
Co, : CTatmyeckas HoMUHanbHas
rpy3onogbemHocTb (H), {krc}
Nyaxe : TpenensHas ckopocTb BpaLLeHus
(MacnsHas cMaska) (o6op/MuH)
paananbHO-YNopHbIX AYNAEKCHDIX LWapMKONOALWNUNHUKOB
NOAWUNHUKK cepun 70 Ta6nuua 10.2.3. [lynnekcHble NOAWMUNHUKMN Cepumn 72
Eannnupl: H Eannnupl: H
MpenBapuTenbHas Harpyska - MpenBapuTenbHas Harpyska
CpepHss CunbHas noAwmn- Cepxnerkas Jlerkas CpepHss CunbHas
M H HiKa EL L M H
49 100 7200 C 14 29 69 150
59 120 7201 C 19 39 100 200
69 150 7202C 19 39 100 200
69 150 7203 C 24 49 150 290
120 250 7204 C 34 69 200 390
150 290 7205 C 39 78 200 390
200 390 7206 C 60 120 290 590
250 490 7207 C 75 150 390 780
290 590 7208 C 100 200 490 980
340 690 7209 C 125 250 540 1080
390 780 7210C 125 250 590 1180
490 980 7211 C 145 290 780 1570
540 1080 7212C 195 390 930 1860
540 1080 7213 C 220 440 1080 2160
740 1470 7214 C 245 490 1180 2 350
780 1570 7215C 270 540 1230 2 450
930 1860 7216 C 295 590 1370 2750
980 1960 7217 C 345 690 1670 3330
1180 2 350 7218 C 390 780 1860 3730
1180 2 350 7219 C 440 880 2 060 4120
1270 2 550 7220 C 490 980 2 350 4710
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NSK

11. KOHCTPYKLIS BAJIOB U KOPIYCOB

11.1. ToYHOCTb M LWIEPOXOBATOCTb MOBEPXHOCTU
Bana u Kopnyca

Ecnm TOYHOCTb Bana MW Kopryca He COOTBETCTBYET
cneLndnKaLm, 3To OKXET 0TPULIATENbHOE BO3eNCTBIE
Ha paboTy NoALINMHMKA.

Hanpumep, HETOYHOCTb (hOPMbI 3an/eYnKa Bana MoXeT
GbITb NPUYMHON MOSBNEHUS HECOOCHOCTU BHYTPEHHErD
W HApYXHOrO KOMel, NOAWNMHNKA, YTO MOXET 0Tpuua-
TENbHO NOBANSTb HA €ro YCTanoCTHYI0 J0NTOBEYHOCT,

TaK Kak MOMUMO HOPMAbHOM HArpysku Ha NOALIMUMHMK

B 3TOM CJly4ae TaKxe 0KasblBaeT AeiCTBIE LOMNONHUTESbHAS

KpOMOYHas Harpyska. Ta Xe npuymHa MOXeT npuBecTn

K BO3HUKHOBEHWIO TPELLWH Ha cenapaTtope 1 3aKNUHUBaHWUIO.
Kopnyca fomxHbl 061afath JOCTATOYHON XKECTKOCTbIO,
4T0Obl 06eCneynBaTb NPOYHOE KPEMNeHne MOoALIMIHUKA.

Kopnyca ¢ BbICOKOIA KECTKOCTbIO MMEIOT TaKkxKe 1 psifl ApYrux

MPEUMYLLIECTB C TOYKIA 3PEHIAS YPOBHS LLIYMA, pacrpesene-
HIUA HArpy30K 1 T.M.

B HopManbHbIX paBoumx YCRoBusAX TokapHas 06paGoTka

UMK 3a4UCTKA JOCTATOYHbI ANns 06paboTKy NOBEPXHOCTH,

0/HaKO B CNy4ae HEOOXOAUMOCTY CHUXKEHMS! YPOBHS LyMa
W BUGpPALMN MW TIPU BO3AENCTBUN TSKENbIX HArpy3oK

Tpe6yeTcs WangoBaHue NoOBEPXHOCTY.

B cnyyae yCTaHOBKM B OIHOM KOpryce ABYyX i Gonee

MOALLMMHUKOB, OTBEPCTUE KOPMYCa AOMKHO MMETb KOHCTPYK-
L0, NO3BONISIIOLLIYIO 33 OAHY OMepaLmio, TaKyo Kak, Hanpu-
Mep, NMHeNnHoe CBepNeHne, NpoBOAUTL 00paboTKy noca-

[J04HBIX MECT 000MX NOALMNHNKOB. B Cny4yae pas3bemMHbIX

Kopnycos, cnefyeT 06paTuTb BHUMaHWE Ha TO, YTOObI

Ta6nuua 11.1. TOYHOCTb M LIEPOXOBATOCTb NOBEPXHOCTH
Bana v Kopnyca

HapyXHoe KonbLo He Aed)OpMMPOBanoch B Mpouecce
YCTAHOBKM. TOYHOCTb W LLEPOXOBATOCTb MOBEPXHOCTY
BanoB M KOPMYCOB B HOPManbHbIX Padoyux yCnoBUSX

npeacTasnexsl B Tabnuue 11.1.

11.2. Paamepbl 3anne4mKol

3anneynky Bana Ui Kopnyca, ConpuKacatoLLnecs ¢ TOpLIOM

B U raitenun

Knacc BHyTpeHHuiA
Hauverosane 1ok Ban [MaMeTp Kopnyca
Jonyck Hopmanbisiii, Kinace 6 % 0 % % 0 %
Ha OTKINOHEHNS
OT KPYINI0i (OPMbI g, 5, Knacc 4 IT2 o 1T | 172 1 1T3
2 2 2 2
HopwmabHsiii, Knacc 6 13 0 1T4 | 14 0 115
Jonyex 2 2 2 2
RUADHHOCHH 112 IT3 | IT2 IT3
Knace 5, Kracc 4| = 0 — | —= po ——
Jracc Jracc 2 2 2 2
Jonyckv Ha Guenme  Hopamisii, Knace 6 IT3 po 1T4
3anneymnka Knace 5, Knacc 4 IT3
LllepoxoBatocTb Manorab6apuTHble
1M0Caf04HbIX MOAWMMHAKN 0.8 16
NoBEpXHOCTEN KpynHora6aputhble 1.6 3.2
Ra MOAMIHUKN
Mpumevanne [laHHas Tabamua 06bI4HO MPUMEHSIETCA HA OCHOBE

METOfIa M3MepeHns paguyca, 6a3oBblil knacc Aony-
cka (JT) momkeH ObITb BbIGPAH B COOTBETCTBUM
C KNaccoM TOYHOCTM MOAWWNHUKA. 3HayeHus IT
NPeACTaBneHbl B NpuaoxeHun B Tabauue 11 (cTp.
B22). B cnyyasx MOHTaXa HapyXHOro Konbua
B OTBEPCTMN KOpNYCa C HATAMOM, WK NPU MOHTaXe
MOALLNMHIKA C MAJION BbICOTON MOMEPEYHOr0 CEYEHNs
Ha BaJly UM B KOpNyce, TOYHOCTb Bana W Kopnyca
J0/KHA ObITb BbILLUE, T.K. 3TO HANPSMYIO BAUSET HA
[LIOPOXKKY KayeHWst NOALLMMHUKA.
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NOALIMNHIKA, FOMKHBI ObITb NEPNEHAMKYNSAPHBI LEHTPANbHON
ocu Bana (cm. Tabmuuy 11.1). OTBEpCTME B TOPLIEBOI CTOPOHE
3an/eynKa Kopryca KOHNYECKNX PONIMKONOALNMHIKOB AOMKHO
ObITb PACcNONOXEHO NapannesbHo 0CH MOALIMNHUKA, YTOObI
NpeLOTBPATUTL HATAr cenaparopa. [anTenu Bana uim Kopnyca
He [OMKHbI COMpUKacaThes ¢ (hackol NOAWMNHMKA. Takum
00pa3om, paguyc rantenu r, JODKEH ObiTb MEHbLUE MUHM-
ManbHOro paamepa (hacku MoAWNMHUKA 7 MW 7.

Kopnyc
7 (MAH) Wm 7y (MuH), 7 (MUAH) W 7 (MAH)
e
—A ra ) _ h
N— —A y—
MoawmnnHuK
— - 7
N Y
7 (MUAH) 7 (MUH)
W 7y (M1H) VN 7y (MUH)
Ban

Puc. 11.1. Pa3amepb! thacok, paguycbl rantenu Bana
1 Kopryca U BbICOTa 3anieynka

BbicoTa 3anneuynkoB Bana unu Kopnyca pagnanbHbix
NOALIMMHUKOB [O0/MMKHA 00ecneynBaTh XOpoLy onopy
[Ans TOPLOB NOAWINMHUKOB 1 B TO XXe BPeMs 00ecrneynBarth
BO3MOXHOCTb WCMOMb30BAHWUS CMELNANbHBIX UHCTPYMEH-
TOB AN MOHTaXa. PEKOMEHAYeMble MUHUMASIbHbIE 3HA-
YEeHUs BbICOTbI 3aNeYNKOB AN METPUYECKUX pajmanb-
HbIX MOALLNMHMKOB NPeLCcTaBneHbl B Tabnmue 11.2.

HomuHanbHble pa3mepbl, CBI3aHHbIE C MOHTXXOM MOA-
LUMMHMKOB, B TOM YMCIE AUAMETPbI 3aM1eYNKOB, YKasaHbl
B Tabnmuax noALMMHIKOB.

CooTBETCTBYHOLLAS BbICOTA 3anieynka 0COOEHHO BaXKHa
NpY UCMONb30BAHNM KOHUYECKMX U LMAVHAPUYECKIX NOA-
LUMMHMKOB, TaK Kak B 3TOM C/lyyae 3aneynK CyxuT ono-
poit ansi 60KOBbIX BOPTOB 3TWX NOALUMMHUKOB, MPUHNMAIO-
LLMX 3HAYUTENbHbIE OCEBbIE HATPY3KU.

3HayeHns & n & n3 Tabauubl 11.2 MoryT 6bITb UCMONb-
30BaHbl B CIy4asix, ECV Paanyc ranTeny Bana unm Kopny-
ca COOTBETCTBYET NPeACTaBNeHHOMY Ha puc.11.2 (a).

3HayeHus1, ykasaHHble B Tabnuue 11.3, npumeHstoTcs
00bIYHO NN YCEYEHHOM paguyce rantenn, 06pasyoLem-
€Sl B npoLecce WNGoBKN, Kak NoKazaHo Ha puc. 11.2.(6).
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Ta6nuua 11.2. PekomeHayemas MMHMManbHas BbICOTa 3ane4YMKOB
AN METPUYECKNX paauanbHbIX NOALIMNHUKOB

EanHnupl: MM
. Ban unu kopnyc
I
pasmepb! MuHumanbHas BbicoTa 3anneynka
thacok h (MuH)
Paguyc PaguanbHble PapnanbHo-ynopHble
ranreni LIAPUKONOALUMMHUKMN, | LLIAPUKOMOALWIMNMHUKNA,
CamOyCTaHaB/MBat0- | KOHUYECKne
LLUMECS LWAPUKOMOA- | PONVKOMOALINMHUKN,
¥ (MuH) LWINMHYKK, LIUAMHADPK-| Chepryeckune
Yeckue ponmkonoa- PONMKONOALUNHUKA
ChL Ta (MaKC) LUUNHUKK, CNJIOLWWHbIE
71 (MuH) uronbyarble
PONMKOMOALIMIHUKI Puc. 11.2. Paamepbl thacok, paguyca rantenu 1 BbiCOTbl
0.05 0.05 02 _ 3anne4ynKkos
0.08 0.08 0.3 —
0.1 0.1 0.4 —
0.15 0.15 0.6 —
0.2 0.2 0.8 —
0.3 0.3 1 1.25
0.6 0.6 2 25 Tabnuua 11.3. Nogpe3 Bana
1 1 2.5 3 .
11 ] 395 35 EonHuubl: MM
Paamepb! noppe3oB PaaMepbl noapesa
21'5 21'5 i 5 é'5 BHYTPEHHEro por ToAp
21 5 55 6 1 HapyXXHOro Konew,
7 (MUAH) U 7, (MAH) t Ty b
25 2 — 6
8 2.5 6.5 7
1 0.2 1.3 2
& 3 8 9 11 03 15 24
5 4 10 " 1.5 0.4 2 3.2
6 5 13 14
2 0.5 2.5 4
75 6 16 18 2.1 05 25 4
95 8 20 22 2.5 0.5 2.5 4
12 10 24 27
B 2 % z 2 | 3| Y
19 15 38 42 5 06 5 74
Mpumeyanna 1. Mpu 3HAYNTENBHBIX OCEBBIX HArPY3Kax BbICOTA 6 0.6 6 8.6
3anneynka JoKHa ObiTb 3HAYNTENBHO B0NbLLE 75 06 7 10
YKa3aHHbIX B TabnMLE 3HaYEHMIA.

N

. Paguyc rantenu yrna MOXeT Takxe
NPUMEHATHCA U NS YNOPHBIX NOAWNMHUKOB.

. BmecTo BbicoTbI 3anneunka B Tabnuue
NOALMMHUKOB YKa3biBAETCA €ro AnameTp.

w
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KOHCTPYKLIUA BANIOB 1 KOPNYCOB

B cnyyae ynopHbix NOALUMNHAKOB NEPHEHANKYNSPHOCTb
W NNOWAAN KOHTAKTa OMOPHON MOBEPXHOCTW ANS KONeL,
NOALIMMNHMKA JOMKHbI ObITb COOTBETCTBYOLMMU. Y ynop-
HbIX LIAPUKOMOALLUMHMKOB ANameTp D, 3anneynka Kop-
nyca JO/DKEH ObiTb MeHblle Anametpa LeNnuTeNbHOR
OKPYXXHOCTM LIApUKOB, a AWaMeTp 3anneynka sana d,
J0MKeH ObITb 60MbLUE AUaMeTPa AENUTENbHONA OKPYXXHOCTH
LwapukoB (puc. 11.3).

B cnyyae ¢ ynopHbIM1 POIMKONOALIMITHUKAMU, PEKOMEH-
JyeTcs, 4Tobbl 415 NONHONA ANWHBI KOHTAKTa MeXay ponu-
Kamu 1 KOfbLiaMu, OHU NOAAEPXKMBAUCH 3aNEYNKOM Bana
1 Kopnyca (puc. 11.4).

LnameTpbl d, n D, yka3aHbl B TabnnLax noaWwnnHUKOB.

—
I
¢Da
Puc. 11.3. [lnameTpbl ONOPHOI NOBEPXHOCTU
ANS YNOPHBIX LWAPUKONOALINNHUKOB

o
1
|

—
¢Da

Puc. 11.4. lnameTpbl ONOPHOI NOBEPXHOCTU
[N YNOPHBIX POIMKONOALIMIHUKOB

11.3. YnnoTHeHUs NOAWMNHUKOB

[ins obecneyeHus 6onee ANMTENLHOrO CPOKa CyXObl
NOALWWUMHUKA, HE0OX0AUMO MCMONb30BaThb YNIOTHEHMS,
NpeLoTBPALLAOLME YTEYKY CMA3KW 1 NonajaHne nbiiu,
BOAbI U LPYrux BPeAHbIX MaTepuanos, Kak Hanpumep,
METANINYECKNX ONUIOK. YNNOTHEHNS He JOMKHbI NoABEp-
ratbCsl Ype3mMepHOMY TPEHUIO BO BpeMs paboThl, a TaKke
Heo6X0AnMo n3beratb BO3MOXHOCTM UX 3aLiemnenus. OHu
JOJKHBI NIETKO YCTaHaBAWBATLCS W AEMOHTUPOBATHCS.
B kaxxpom cny4ae Bblbopa COOTBETCTBYHOLLETO YIOTHEHNS
HEeoOX0AMMO YYMTLIBATb METOZ CMA3KM.

11.3.1. BeCKOHTaKTHbIE YNNOTHEHUS

B03MOXHO MCNOMb30BaHME Pa3HbIX YMNOTHUTENbHbIX
YCTPOICTB, HE KOHTAKTUPYIOWNX C BanoM, TakuUX Kak,
CMa304Hble KaHaBKMW, MacnooTpaxaTesbHble Konbla Min
nabUpUHTHbIE YNNOTHEHNS. pn UCNoNb30BaHUM Takoro
TUNa YNIOTHEHUIA MOXHO NOAYYUTb JOCTATOUHYIO repme-
TUYHOCTb Bnaropaps ux Hebonblomy pabouemy 3a3opy.
LieHTpobexHas cuna Takxe cnoco6CTBYET NpefoTBpaLLe-
HWIO NONAAaHNs MHOPOAHBIX YACTUL, 1 YTEYKI CMA3KH.

(1) Cma3o04Hble KaHaBKM B KQ4eCTBe YMJIOTHEHUA

IhheKTMBHOCTb UCMONBb30BAHUS CMA304HbIX KAHABOK
B KayeCTBe YMIOTHEHMIA JOCTMraeTcs 3a CYeT Hanuuus
HeBOoNbLLIOr0 3a30pa (LLENN) MeXay BanoM W O0TBEPCTUEM
KOpMyca, a TaKXKe MHOMOYNCIEHHBIX KAHABOK, PACCONOXKEH-
HbIX 160 HA OTBEPCTWUN KOpNyca Unu Ha NOBEPXHOCTH
BaU1a, mbo 1 Tam u Tam. (puc. 11.5 (a), (6)).

Tak Kak NpuMeHeHue TONbKO CMa304HbIX KaHaBOK He
SBASETCA NOAHOCTbI 3M(EKTUBHLIM METOAOM YNAOTHE-
HUS, 33 UCKJIOYEHNEM 3KCMNyaTauun NoAWNMHUKOB Npu
HU3KIX CKOPOCTSIX, CMa304HbIE KaHaBKI 4acTo MCMOMb3YIT
B KOMOMHALMM C MAcno0TpaXaTebHbIMW KOMbLAMI Wi
nabUPMHTHBIMKM yNnoTHeHUsMK. (Puc. 11.5 (B)) Monapganue
3arpsA3HeHnin 3theKTUBHO NPeAoTBPALLAETCS NOpLMSaMU
CMa3Ku ¢ KoHcucTeHumeit 200, NOMeLLaeMon B KaHaBKU.

YeM MeHbLLE 3330p (LLEMb) MEXAY BanoM 1 KOprycoM, Tem
Oonblie 3heKTBHOCTb YNIOTHEHNS, TEM HE MeHee, Ba
1 KOpyC He JOMKHbI COMpuUKacatbcs BO BpeMs paboTbl.
PekomeHayemble BeMYMHbI 3230p0B YKasaHbl B Tabnuue 11.4.

PekomeHyemas LMpMHA KaHaBKU COCTaBASIET NpUMep-
HO 3-5mM, a rnybuHa — 4-5mMMm. B cnyyae ucnonb3osaxms B
KayecTBe YNNOTHEHUS TOMbKO MACMsiHbIX KaHABOK, YMCNO
KaHaBOK J0/DKHO ObITb, KaK MUHUMYM, TPU.

Puc. 11.5. Npumepbl CMa304HbIX KAHABOK
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(2) YnnotHeHue B BUAE MACOOTPAXKaTENbHbIX
(mMacno0OoiHbIX) Konew,

MacnooTpaxaTenu npeaHasHayeHbl ANs BbITANKMBaHUS
BOAb! W MblA NOCPEACTBOM LLEHTPOOEXKHON CUfbl, BO3AEN-
CTBYIOLLEI Ha NtoOble 3arpsi3HEHMIA, NoNajatoLe Ha Basl.
MexaHuam ynnoTHeHWs 3a CYET MAcnooTpaXaTeNbHbIX
Konew, BHYTPU KOpnyca, npeacTaBieHHbiin Ha puc. 11.6(a),
(6), B OCHOBHOM NMpeAHa3HayeH A5 NPesoTBpaLLEHms yTe-
YeK CMasKu, U UCMONb3YeTCs B CPELE CO CPABHUTENbHO
HeOOoNbLUION CTeneHblo 3anbineHus. LieHTpobexHas cuna
MacnooTpaxarenien, nokasaxHbIx Ha puc. 11.6 (8), (), npe-
[0TBpALLAET NonajaHme Mbiiv 1 BAaru B NOAWNMHUK.

Tabnuua 11.4. 3a3opbi (wenu) MeXxay Banamm
M Kopnycamu Ansi YIIOTHEHUS
32 CYET MacNsHbIX KaHaBOK

EanHnLpl: Mm

HomuHanbHbii

AvavieTp Bana PananbHbiii 3a30p (Lenb)

1o 50 0.25 50 0.4

50-200 05 po15

NSK

(3) NlabupuHTHOE YyNNOTHEHUE

JlabupuHTHbIE YNNOTHEHUS hOPMUPYIOTCS rPeBeHYaThI-
MU 3feMEHTaMn, NPUKPENISEMbIMU HA Ban U Kopnyc
Takum 06pa3oM, YTobbl MeXy HUMM Obl 04EHb MaNEeHbKUIA
3a30p. 3TOT BMA YNIOTHEHMS NPEBOCXOLHO MOAXOANT st
NPeAOTBPALLEHUs YTeYeK Macna ¢ Bana npy BbICOKUX CKO-
pocTsx. bnarogaps cBoeii NPOCTOi  YCTAHOBKE, LUMPOKO
1CMONb3YeTCs TUN YINOTHEHWS, NMPEACTABNEHHbIA Ha pUC.
11.7(a), 0f4HaKo YNnoTHEHUs, NoKasaHHble Ha puc. 11.7
(6), (B) MmetoT 6oNbLLY0 3HEKTUBHOCTB.

Tabela 11. 5. 3a3opbi (Lienun) NaGMPUHTHOTO YNNOTHEHUS
EanHnLpl: Mm

. 3a30pbl B NAGUPUHTHOM YNAOTHEHUN
HomuHanbHbii

AvameTp Bana

PapwanbHblii 3a30p Ocesoit 3a30p

10 50 0.25800.4 1m02

50-200 0.5 po15 2105

Puc. 11.6. Mpumepbl KOHUrypaumii MacnooTpaxareNbHbiX Konew

I Ir

(a) OceBoit nabupuHT

(6) PagmanbHbIn naGUPUHT

(B) NNabupmHT ans
camoyCTaHaBMBAOLLEr0cs Bana

Puc. 11.7. Mpumepbl KOHCTPYKLMIA NAOUPUHTHBIX YNNOTHEHUIA
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KOHCTPYKLIUA BANIOB 1 KOPNYCOB

11.3.2. KOHTaKTHblE YNNOTHEHNSA

IhheKTUBHOCTb 3TUX YNNOTHEHWA JOCTUraeTcs 3a
CYET (hU3NYECKOTO KOHTaKTa Bania C YNIOTHEHWEM, KOTO-
pOe MOXET ObITb BbIMOHEHO U3 CUHTETUYECKOW PE3MHDI,
CUHTETMYECKOI cmonbl, Boinoka u T.4. Yaue Bcero
UCNONb3YIOTCA MACNAHbIE YNNOTHEHNS C MaHXeTamn
(KPOMKaMmm) U3 CUHTETUYECKOMN PE3UHBI.

(1) MacnsiHble ynnoTHeHns

CyLLiECTBYET MHOIO TUMOB MACNSHbIX YNIOTHEHWIA, Npe-
[0TBPALLAIOLNX YTEYKM CMA3KK, A TaKxKe NPefoxpaHsio-
LWMX OT NONaAaHMs NMbiaK, BOAbI M APYriX BHELIHUX 3arpsi3-
HeHwit (Puc. 11.8 1 11.9).

B AnoHun Takue macnsHble YNAOTHEHUS CTaHAApPTU3M-
poBaHbl (cTaHaapT JIS B 2402) no Buaam u pasmepam.
MockonbKy MHOrMe MacnsiHble Yna0THEHUS OCHALLEHbI
KONbLEBbIMU MPYXXMHAMM, YTO 0BECTIEYNBAET COOTBETCTBY-
I0LLIee KOHTAKTHOE YCUIWE, TaKue YMIOTHEHNS MOTYT B KaKol-
TO CTENeHM CNefoBaTh HEPaBHOMEPHOMY ABVKEHUIO Bana.

KpoMKu ynnoTHERMIA 00bIYHO M3rOTaBANBAIOTCS U3 TAKOr0
maTepuana, Kak CUHTETUYECKAs PE3VHA, BKMKOYAS HUTPMITO-
BYI0, aKPUIOBYIO, CUIUKOHOBYIO W (DTOPUPOBAHHYIO PE3UHY.
Takxe npumeHsieTcs TeTpadTopus, 3TuneHa. MakcumanbHblil
JONYCTUMBIA [ManasoH pabounx TemMnepatyp Ans KKLOro
13 3TUX MaTepUaNoB YBENNYUBAETCS B TAKOM Xe NOpsiKe.

MacnsiHble ynnoTHEHUS U3 CUHTETUYECKOI PE3UHBI MOryT
npeAoTBpaLLaTh Takue HapylleHus B paboTe, Kak nepe-
rPeB, U3HOC W 3aefjaHune, eCit MeXY KPOMKOIA YNaoTHEHUS
1 BIOM €CTb MacnsiHas nneHka. [oatomy npu ycTaHOBKe
YNNOTHEHWA cneayeT A06aBUTb HEMHOTO CMa3Ki Ha KPOMKY
YNNOTHEHNS. TakXe XenatenbHo, YyTobbl CKONb3sne
MOBEPXHOCTY BHYTPW KOpyca Obuin 06paboTaHbl CMa3Koi.

Puc. 11.8. Mpumep npumeHeHNs MacnsiHOro ynnotHeHns (1)

Puc.11.9. Mpumep npuMeHeHNs MacNsiHOro YNIOTHeHNA (2)
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JlonycTmasi OKpy)XHas CKOpOCTb NS MAacnsHbIX YnnoT-
HEHWIA 3aBUCUT OT TUMNA, KOHEYHON 06pabOTKM NOBEPXHOCTM
Basa, Temnepartypbl, HECOOCHOCTM Bana u T.4. [uanasoH
Temneparyp ANs 3T0ro TUNa YNNoTHEHWIA 3aBUCUT OT MaTe-
puana KpoMku. MpubnnsuTenbHbie OKPYXHbIE NOBEPXHOCT-
Hbl€ CKOPOCTU M TEMNEPATYPbI MPY OMTUMATBHBIX YCIIOBUSX
yKasaHbl B Tabnuue 11.6.

Ecnn macnsHble ynaoTHEHUs NPUMEHAIOTCS NPU BbICO-
KO OKPY)XHOW MOBEPXHOCTHON CKOPOCTW U BbICOKOM BHY-
TPEHHEM [aBNIEHUU, TO KOHTAKTHas NOBEPXHOCTb Bana
JoMmxHa ObiTb 06paboTaHa rnaako, a HECOOCHOCTb Bana
[JomKHa HaxoauTses B npegenax ot 0.02 o 0.05mm.

TBEpAOCTb KOHTAKTHOIA NMOBEPXHOCT Bana [OMHKHA ObiTb
Bbilwe HRC40 4yTo gocTuraeTcs nytem TepMUYECKoii 06pa-
00TKW MAM TBEPLOr0 XPOMMPOBAHUS Bana O MOMEHTa
MOMy4eHNs CONPOTUBAEHUS UCTUPaHIIO. 10 BO3MOXHOCTH,
peKomeHyeTcs TBepaocTb Bbiwe HRC 55.

MpnbnnautenoHas cteneHb 06paboTKM KOHTAKTHbIX
NOBEPXHOCTEN, KoTopas TPeByeTCs A4St OTAENbHbIX OKPYMHbIX
MOBEPXHOCTHbIX CKOPOCTEil Bana, ykasaHa B Tabnuue 11.7.

(2) BoinoyHbie ynnoTHeHus

BoiinoyHble yNNOTHEHNS SBASIOTCA CaMbIM NPOCTbIM
1 Haubonee pacnpocTpaHeHHbIM TUMOM YMNOTHEHWIA, KOTOPbIN
CMONb3YETCS, HANPUMED, ANSt TPAHCMUCCUOHHDIX BAJIOB.

TeM He MeHee, B CBS3W C TEM, YTO UHCUILTPALMS Macna
1 €ro YyTeYkn Hem30eXHbl Npu NPUMEHEHUU YNAOTHEHUS
C Macnom, ynaoTHEHMS 3TOro THNa UCMOMb3YHTCS MCKIoYM-
TENbHO C NNACTUYHON CMA3KOW, NPEeXAE BCEro, C LeMbl
NpefoTBPALLEHNS NONAAAHUS M U APYIAX UHOPOAHBIX
TeN. BoinoyHble YNIOTHEHNS He NOAX0AST ANs NpUMEHeHUs
MpU OKPYXHbIX MOBEPXHOCTHBIX CKOPOCTSIX, MPEBbILLAKLLINX
4 m/c, NO3TOMY B TakMX Cly4asnx PEKOMEHAYETCS 3aMEHUTb
VX Ha YNNIOTHEHNS N3 CUHTETUYECKOI PE3VHBI.

Ta6nuua 11.6. lonyctUmble OKPYXXHble NOBEPXHOCTHbIE
CKOpOCTYN U AMana3oH TemnepaTyp
AN MACNSHbIX YNNOTHEHNIA

Jlonyctumble [lnanasoH paboyeit
Marepuan ynnoTHeHus OKPYXXHbIE CKOPOCTW|  TeMnepaTypbl
(m/c) oM

Hutpunosas —
peswa 1o 16 25 o +100
CHHTETHYEC- AkpunoBas peavHa [0 25 —15 10 +130

Kue peauHbl | KpemHuitopraxu-
P qgcxaﬂ pegvma ho32 —70 go +200
sje%v[l;;a ¢ po6asKoi 2032 —30 0 +200
Cwmona ¢ fo6asKon

TeTpadTopuaa aTueHa Ao 15 —50 fo +220

Kommentapuit (') Bepxnuit npeaen TemnepaTypbl MOXeT
ObITb BblLLE, NPUMEPHO, Ha 20 C npn
KpaTKoBPEMEHHbIX PaBOYMX LMKNIax.

Tabnuua 11.7. OKpyXXHble NOBEPXHOCTHbIE
CKOpoCTM Bana 1 06paboTka
KOHTaKTHbIX NOBEPXHOCTEN

OKpYXHble CKOPOCTI 06paboTka
(m/c) NOBEPXHOCTH
Ra (Mxm)
o5 0.8
or 57010 0.4
6Gonee 10 0.2
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12. CMA3KA

12.1. Lenb cmasku

OcHOBHas LeNb CMa3Ku — 3TO YMEHbLUEHNE TpeHus
1 M3HOCA MOALIMMHMKA, KOTOPbIE MOTYT MPUBECTM K npe-
KILEBPEMEHHOMY BbIX0Zy 13 CTpOsi. Hipke BKpaTLe onmcaHa
3 PEKTUBHOCTb CMA3KN.

(1) YMeHbLUEHME TPEHUs 1 n3Hoca

MacnsHas nneHka npegoTBpalLaeT HenocpeaCTBEHHbIN
KOHTaKT MeTanna MeXAay Konbuamu MoALWnmHNKa,
3/IeMEHTaMI Ka4yeHns U cenapatopoM, T.e. OCHOBHbIMW
3NeMeHTaMN NOALIMUMHUKA, TEM CambiM, YMEHbLUAsH TPEHNE
1 UCTUPAHME KOHTAKTMPYHOLLMX NOBEPXHOCTEN.

(2) YBenuyeHue ycTanocTHOIA JONrOBEYHOCTM
YcTanoctHas 40NrOBEYHOCTb MOAWMNMNHNKOB 3aBUCUT B
6onbLUE CTENEHN 0T BA3KOCTM U TOMLWMHBI MacnsHOM
MNEHKN MEXJY KOHTAKTHbIMI MOBEPXHOCTSIMM. bonbluas
TONLLMHA NAEHKM CMOCOBCTBYET YBENNYEHNIO YCTANOCTHON
[IONrOBEYHOCTH, HO MOXXET NPUBECTY 1 K €€ COKPaLLLEHUIO,
€CNN BA3KOCTb Macnia CNNLWKOM HWU3Kas U MacnsHas
NneHKa Hefl0CTaTouHas.

(3) PacceuBaHme TennoTbI TPEHWUS 1 OXNTAXKAEHNE
LIMpKynsaumoHHas cMaska MOXeT UCMNOoNb30BaThCs Ans
0TBOAA TENna, BblAENSIOWErocs Npu TPEHWUW, UK Tenna,
NOSIBNSIIOLLEr0Cs U3BHE, ANs NpejoTBpalLeHus neperpesa
NOALWNMHMKA U YXYALLEHUS CMA3KM.

(4) Mpoyee

[JlocTatoyHas cMaska Takxe CriocoBCTBYET NPeLOTBPALLEHMIO
NonaaaHns WHOPOAHBIX BELWECTB B MOALWMNMHUKA 1 3alLn-
LLAET UX OT KOPPO3UMN U PXKABYWHDI.

12.2. MeToabl CMa3Ku

Cma3sblBaHne MOAWMMHUKOB OCYLLECTBASIETCS KOHCU-
CTEHTHOM CMa3Koii unu macnom. 3ddeKTuBHas u ygo-
BETBOpUTENbHASA paboTa NOALMNNHMKA MOXET ObiTb
LOCTUrHyTa MyTeM NPUMEHEHUs Takoro MeToAa CMasku,
KOTOpbIA NOAXOANT ANS OTAENbHbIX paboynx ycnosui
1 obnacTeit NPUMEHEHNS.

Macno sBnsieTcs NPeBOCXOAHbIM CMa304HbIM Cpej-
CTBOM, TEM He MeHee, NlacTMyHasi cMaska obpasyet 6onee
MPOCTYHO CTPYKTYPY BOKPYr NOALIMMHUKOB. CpaBHeHMe cMma-
3bIBaHUS NNACTUYHOIN CMA3KOW WU Macnom npeacTasieHo
B Tabnuue 12.1.

Tabnuua 12.1. CpaBHeHMe CMa3biBaHUs NNACTUYHON
CMa3Kou 1 macnom

CmasbiBaHne
NNacTUYHON CMa3KoM

KoHcTpykuus kopnyca  [poctoe
¥ METOZ YNOTHEHNs

CkopocTb

HaumeHosatue MacnsHas cmaska

Moxer GbiTb cnoxHoe. Tpebyetcs
ocoBeHHoe cofiepXanie

MpexenbHas ckopocTb MpezenbHasi CKopoCTb Bbillie
cocrasnser 60-85 %
CKOPOCTYI NPyt MPUMEHEHNH

MacnsHoi CMasku

IchcpekT oxnaxpenust  Cnabbii B03MOXHO BO3HUKHOBEHME
TENN00TAA4Y NPU UCTIOb30BaHMN
METO/a NPYUHY AUTENbHOI

LWPKYNSLMIA Macna

TekyyecTb Cnabas Xopowas
MonHasi 3ameHa WHorfa 3aTpyaHeHa Jerkas
CMa3bIBaIOLLIETO CPEACTBA
Ynanexue Yaanenue yacTu, u3 cmaski | lMpoctoe
VMHOPOAHbIX Ten He ABNAETCS BO3MOXHBIM
3ar] WHorza okp YacTble yTeuky Npi HecoONoLeHN

BCNEACTBME YTEYEK cpefja sarpasHaeTca

13-32 yTeuek.

COOTBETCTBYHOLLYX MEP
MPEAOCTOPOXKHOCTH. He nogxoguT,
€C/M HEOBXORUMO NIPEROTBPATUTD
HapyXHoE 3arpsiaHeHue.

12.2.1. Cma3biBaHUe NAAaCTMYHOA CMa3KOoW

(1) KonnyectBo CMa3ku
KonnyectBo cmasku, KoTopasi JOMKHA HAXOAUTbCS
B KOPMyCe, 3aBUCUT OT KOHCTPYKLMW KOpnyca, CBOBGOAHOT0
NPOCTPAHCTBA, XaPaKTEPUCTMK CMasKu U BHELUHEN Temne-
patypbl. Hanpumep, Ans NOALMNHUKOB rNaBHbIX BanoB
CTaHKOB, Iie HA TOYHOCTb MOXET NMOBANSITb HEBOMBLLION POCT
Temnepatypbl, TpebyeTcs HeGOMbLIOE KOMMYECTBO MNACTUY-
HOW cMa3ku. KonnyecTBo CMasku Ansi CTaHAAPTHbIX NofA-
LUMMHMKOB OMPeAensieTcs CneayoLmmM 06pasom.
JlocTaToyHOE KONMYECTBO CMA3KN JO/MKHO HAaXomauTbCs
B NOALUNMHMKE, BKJTI0Yas HANPaBNsIOLLMA TOpeL, cenaparopa.
[JlocTynHoe NpOCTPaHCTBO BHYTPU KOpMyca LOMKHO ObiTb
3aMoIHEHO NNACTUYHON CMA3KOoi B 3aBMCMMOCTW OT CKOPO-
CTM, KaK YKa3aHO HIDKE:
1/2-2/3 npocTpaHcTBa ..., ECNN CKOPOCTb MeHbLue 50%
npeaenbHoi CKOpoCTH,
, 8Cnn cKopocTb Gonblue 50%
npeaenbHoN CKOPOCTH.

1/3-1/2 npocTpaHcTea ...
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CMA

() 3a

3KA

MEHa CMa3Ku

MnacTyHas cMaska, 3an0XeHHas NPOU3BOAUTENEM, He
TpebyeT NONOSHEHNS B TEYEHNE NITENBHOTO Nepuoaa Bpe-

MeHu,

0[HAaK0 B TAXeEJIbIX 3KCNNyaTalMOHHbIX YCNOBUAX

CMasky cneayet nepuoanyeckit NONoNHATbL UK 3aMEHATD.
B Takux cnydasix Kopnyc noALMMHAKA JO/DKEH ObiTb CKOH-

CTpymnp!

0BaH TakUM 00pa3oM, YToObl Obla BOSMOXHOCTb

MOMOJIHEHUA W 3aMeHbl CMasku. Ecnu uHTepsanbl MexXay

MOnosH
MpoLEC

EHMEM CMasKi KOpOTKue, HeoOXOANMO 06ecreymTb
C MOMNOJIHEHNA CMa3KK Yepes3 BbiMyCKHbIE OTBEPCTUA

Ha COOTBETCTBYIOLLMX PACCTOSHUSX, YTODbI 3arps3HEeHHas
CMa3ka 3aMmeHsiiiacb CBexeil. Hanpumep, nonoctb Kopnyca

Co CTO

POHbI NOCTYNJIEHNA CMAa3KW MOXHO Pa3fenuTb Ha

0T/AieNbHbIE CeKumu. CMaska CKBO3b CEKLMM NOCTENEHHO

npoxos
yepes ¢

I g
20000

20000+
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MT Yepe3 NOAWMMHUK, @ CTapas cMaska yhansercs
Ma304HbIiA KnanaH (puc. 12.1). Ecnu cMasoyHbIn Knana

25
N D
\ /)

Puc. 12.1 KomGuHaums pesepByapa C ,03MPOBaHHOI
nopayen CMa3ku M1 CMa304HOro KnanaHa

PazmanbHble WapyKONOALWMNHIKN
LinnnHapnyeckine ponuKonoAWNMHUKK
ac

HE NCNonb3yeTcs, NONOCTb CO CTOPOHbI NpueMa CMasKku
SBNSETCS 60MbLUEIA 1 HAKANMBAET UCMOMb30BAHHYH) CMa3Ky,
KOTOpas nepuoanveckn yaanaeTca npi CHATAN KPbILLKK.

(3) Nepvoabl noNoNHEHNS CMa3KK

[Jlaxe npy MCNONb30BaHUM NAACTUYHOW CMA3Ki BbICOKOMO
KayecTBa, CO BPEMEHEM HacTynaeT yXy/LIeH e ee CBOWCTB,
B CBSI3M C YeM, CMa3Ky HeobX0yMo nononHsTb. Ha PucyHkax
12.2 (1) 1 (2) NoKasaHbl NepuoLbl NONONHEHUA ONS PasHbIX
TUMOB NMOALINMHUKOB, PaboTaloLLMX NPW Pa3HbIX CKOPOCTSX.
Ha Puc.12.2 (1) u (2) — ans BbICOKOKQYECTBEHHON MIacTuy-
HOIA CMa3Ki Ha OCHOBE MUHEPAIBHOO JIMTUEBOIO Mblia, Mpu
Temneparype 70°C 1 HopmanbHoM Harpy3ske (P/C=0.1).

- Temneparypa

Ecnu Temnepartypa noawunHuka npessiwaet 70°C,
VHTEpBanbl MeXAy MOMNONHEHNSAMU CMA3KW [OMKHbI ObITb
YMEHbLLEHbI HAMOMOBUHY NPU YBENMYEHUM TEMNEPATYPbI
Ha kaxable 15°C.

- MnacTnyHas cmaska

YT0 KaCaeTCs LIAPMKOBbIX MOALIMIHUKOB, MHTEPBAIbI MEXLY
MOMONHEHNSIMI CMa3KN MOTYT YBENNYNBATLCS B 3aBUCUMO-
CTM OT TUNa UCNONb3YEMON CMasKu. (Hanpumep, npu ucnonb-
30BaHUVN BbICOKOKAYECTBEHHOI NIACTUYHOIA CMA3KM Ha OCHO-
BE CUHTETUYECKOr0 JIMTUEBOr0 MbiNa, MHTEPBaN Mexay
MOMONMHEHUAMI CMa3KW MOXET YBENNYUTLCA B 2 pasa, Kak
nokasaHo Ha puc.12.2 (1). Ecnm Temneparypa nofwmnHuKa
MeHble 70°C, BO3MOXHO MCMOb30BaHWE BbICOKOKAYe-
CTBEHHOI NAIACTUYHOM CMa3KW HA OCHOBE MUHEPALHOTO Un
CMHTETUYECKOr0 INTMEBOrO Mblna.) PEKOMEHAYeM NMPOKOH-
CYNbTMPOBATLCS Y creumanmcToB komnaHum NSK.

- Harpyska

WHTepBanbl Mexay MOMONHEHMSIMU CMa3Kn 3aBUCAT OT
BEMUYMHbI HArpy3KU Ha NOALUMMHKMK. CM. puc.12.2 (3).

Ecnu P/C npesbiwaeT 0.16, peKoMeHAyeM MPOKOHCYNbTH-
poBatbCs Yy cneumanucToB komnadun NSK.
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Puc. 12.2. UHTepBanbl MeXxAay NONONHEHUSAMN CMa3Kn



(4) PonroBe4HOCTb CMa3KM B 3aKPbITbIX LWAPUKOBbIX
NOALIMNHUKAX

Ecnn ogHopsgHble pagnanbHO-YnopHble NOALUMMIHUKM
3anN0NHEHbl CMa3Koi, JONTOBEYHOCTb CMa3Ki MOXHO
OnpesenuTb Npu NoMoLM ypasHeHun (12.1) nnm (12.2)
WM pucyHka 12.3:

(YHuBepcanbHas cmaska (1))

log 1 =6.54-2.6 "~ (002500127
........................ (12.1)
(Cmaska LumMpoKoro AuanasoHa npUMeHeHms (2)
n n
logt=6.12-1.4 N~ (0.018 -0.006 Noe )T
........................ (12.2)

rae t : CPeaHss JONroOBEYHOCTb CMasKK, (dac)
7 : CKOpOCTb (060p/MHH)
Nyaxe : MPEAENbHASA CKOPOCTb NpU CMa3blBaHUN
NNacTUYHOI CMa3KoM (06op/MuH)
(3HayeHus pns Tunos ZZ n VV ykasbiatoTes
B Tabnmuax noALMMH1KOB)
T : paboyas Temnepatypa (°C)

YpaBHeHus 12.1 1 12.2, a Takxe puc. 12.3 npuMeHsoTcs
MPY BbINOSHEHWUN CNELYIOLLIMX YCIOBUN:

(a) ckopocTb 1

0.25 <~

<1
Make
n
Nyare

n
Nyare

Korpa <0.25, =0.25

NnpuHUMaeTca
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Puc. 12.3. lonroBe4HOCTb CMa3Ki B 3aKPbITbIX LLIAPUKONOALIMMHNKAX

NSK

(6) paboyas Temneparypa T’
B cnyyae npumeHeHNs yHMBEPCANbHOI CMa3Ku (1)

70°C<T<110°C

B cnyyae ucnonb30BaHusi CMasky LWIMPOKOr0 AuanasoHa
npuMeHeHns (2)

70 °C<T<130 °C

korpa 7<70°C, npuHumaetcs 7'=70°C

(B) HarpysKa noALIMNHNKA

Harpy3ka Ha nofWunHUK JOMKHA COCTaBNSTb okono 1/10
HOMWHANbHOIA rPy30M0AbEMHOCTI IV MEHbLLE.

KommeHTapuii (1) Cmaskiu Ha 0CHOBE MUHEPaNbHOro

macna (T.e. 0CHOBHbIM KOMMOHEHTOM
CMa3Ki SBNSIETCS NMUTUEBOE MbINO),
KOTOPblE 4acTo MPUMEHSIOTCS
B A1anasoHe Temneparyp
ot -10 oo 110 °C.

() Cmasku Ha 0CHOBE CUHTETUYECKOr0
macna ucnonb3yKTes NPy LWMPOKOM
[JvanasoHe Temneparyp
ot -40 po 130 °C.

12.2.2. Cma3ka XUAKUMM CMa304HbIMM MaTepuanamm
(1) Cma3ska norpy>xeHuem (B MacnsiHovi BaHHe)

Cmaska B MacnsHOM BaHHE LUMPOKO MCMONb3YeTCs npu
HU3KMX U CPejHUX CKOopoCTsAX. Bbicota ypoBHs macna
[0/DKHA [OXOANUTB [0 LIEHTPA CaMOro HIXKHETO TeNna KayeHus
noAWUNHUKA. ANs NOALEPXXaHWUS ONTUMAJIbHOMO YPOBHS
mMacna pekoMeHAyeTcs MCNonb30BaTh cheunanbHble
ycTpoiicTBa. (puc.12.4.)

(2) KanenbHoe cmasbiBaHue

KanenbHoe CMasbiBaHWe LWMPOKO MPUMEHSETCS Ans
manorabapuTHbIX WAPMKONOAWMMIHNKOB, paboTaroLnx
MPY OTHOCUTENIBHO BBICOKMX CKOPOCTSX. Kak mokasaHo Ha
puc. 12.5, macno xpaHutcs B mMacneHkax. Kanam macna
[l03VPYIOTCA MPX NOMOLLM BUHTA HAaBepXYy.

[cimm|e]
=

Puc. 12.5. KanenbHoe
CMmasblBaHue

Puc. 12.4. Cma3sbiBaHue
B MacnsiHon BaHHe
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(3) Cmaska pa3opbi3ruBaHnem

lpu NpUMeHeHUM 3TOr0 MeToAa Macno pasbpbi3rmBaeT-
Csi Ha MOALUMNHMKM Yepe3 3ybuaTbie Koneca Unm npocTon
BPALLATENbHbIA AUCK, YCTAHOBNEHHbIA BONN3M NOALUMIHN-
Ka, He Bbl3blBas NePEnosIHEHUs MOAWMMHUKA MAC/IOM.
[laHHbI METOA LIMPOKO NPUMEHSETCS B aBTOMOOMNIbHBIX
nepegadax u npuBoAHbIX 3ybuatbix Konecax. Ha Puc. 12.6
1300paXXeH 3TOT METOZ CMa3K B PeLYKLMOHHON Nepeaaye.

(4) LiupkynsuuoHHas cMa3ka

[laHHbI METOZ, B OCHOBHOM NMPUMEHSIETCS 415 OXNAXKAE-
HMS NMOALNMHNKA, PabOTAKOLLEr0 NP BbICOKMX CKOPOCTSIX
1 BbICOKUX Temneparypax. Kak nokasaHo Ha puc. 12.7 (a),
Macno noAaeTcs no Tpyoke C NpaBoil CTOPOHbI, NPOXOAUT
Yepes3 MOALMMHUK W BLIBOAUTCA No nesoil Tpybke. Mocne
OXNIKJEHUS B PE3epByape Macno BHOBb MOCTYNAET B noj-
LINMHVUK Yepes Hacoc 1 unbTp. Tpybka, 0TBOAALLAs MAcso,
JlomkHa 6bITb GonbLLE NoABOASLLE TPYOKM, 4TOObI Ypeamep-
HOE KOMMYECTBO Macna He nonaaano 06paTHo B Kopnyc.

Puc. 12.6. Cma3ka pa30pbi3ruBaHnem

(5) Cmaska BnpbiCKMBaHUEM

Cmaska AaHHbIM MeTo40M 00bIYHO MPUMEHSIETCS npu
CBEPXBbICOKNX CKOPOCTSAX BpalleHUs NOALIMMNHUKOB,
Hanpumep, ANs NOALUMMHUKOB B PEAKTUBHbIX ABUraTensx
CO 3HayeHueMm dpn (d,, — CPeLHWiA AnameTp 3/1EMEHTOB
KayeHus B MM; 1 — CKOPOCTb BPaLLEHNs B 0Gop/MuH),
npesbiwawowmm 1 MaH. Macno pasbpbi3ruBaeTcs nop,
[aBNeHNEM M3 OHOTO WM HECKOMbKUX COMeN Hemocpea-
CTBEHHO BOBHYTPb NoAwunHuka. Ha puc. 12.8 nokasaH
npumep 00bI4HON CTPYIAHOI cmasku. Macno pasbpbl3riea-
€TCSl Ha BHYTPEHHEe KOMbLO W HA HAnpaBAstoLLMA TOpeL,
cenaparopa. [pn BbICOKMX CKOPOCTSIX BO3AYX BOKPYr MOA-
LUMMNHMKA BPALLAETCS, YTO Bbi3biBAET OTK/IOHEHWE NOTOKA
macna. CKopocTb MOTOKa Macna u3 conna AomKHa ObiTb Ha
20% 6onbLUe OKPYXKHOI CKOPOCT Hapy>XHOIA NMOBEPXHOCTH
BHYTPEHHEro Komblia (KOTOPOe SBASETCS 0AHOBPEMEHHO
HanpasnsLWMM TOPLOM Ans cenapartopa). bonee paBHo-
MEpHOe OXNXLEHME W Nyyllee pacnpeaeneHne Temnepa-
TYP MOXHO JOCTUTHYTb 3@ CYET MCMO0Nb30BaHMs GOMbLLEr0
KOAMYecTBa COMen Ans TOro e camoro Konmyectsa
macna. Moatomy HeoOXOAMMbIM SIBASIETCS TakoM cnocoo
0TBOfi@ Macna, npu KOTOPOM CyMMapHOe COMpOTUB/EHME
NpOTEKaHMs Macna Morno bl GbITb MEHbLUUM, & NPU 3TOM
Macno Morno bl TakKe 3ththeKTUBHO OTBOAUTL TEMNO.

(6) Cmaska macnsiHbIM TYMaHOM

Cmaska MacnsHbIM TYMaHoM 3aKJH04aeTcs B PacrnblieHnm
macna B NOALWMMHUK. ITOT METOL, UMEET ClleaytoLLme npeu-
MyLLECTBA:

(@ Tak Kak Mcnonb3yeTcss HeG0NbLOEe KOANYeCcTBO
macna, ConpoTMBIEHUE MEPEMELUMBAHNI0 Macna
SBNSETCS MasbIM, YTO 00ECNEeYNBaET BO3MOXHOCTb
nony4eHmns 6onee BbICOKWUX CKOPOCTEIA.

(6) 3arpsi3HeHMst OKpYXXatoLLeil CPeabl BOKPYT NOALINM-
HWKA HECYLLECTBEHHbI 13-32 HE3HAYMTENbHBIX yTe-
yeK macna.

Macno

-—

acno

N3=3- <— Macno

Puc. 12.7. LnpkynsunoHHas cmaska
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(B) ZlocTaToyHO NErko MomosHsTb CBEXEE Macno B MoA-
LIUMHMKE B N06OI MOMEHT, NO3TOMY CPOK CyX0bl
NOALWMMHUKA YBENWNYMBAETCS.

[laHHbIii METOL NPUMEHSETCS AN NOAWINMHUKOB, yCTa-
HOBJNEHHbIX B BbICOKOCKOPOCTHBIX LUMMHAENAX CTAHKOB i
1 Hacocax, B MPOKaTHbIX CTaHax W T.4. (puc.12.9).
OTHOCMTENBHO UCMONIb30BaHNs 3TOr0 METOAA ANS KPYMHO-
rabapuTHbIX NOALMMHUKOB, PEKOMEHLYETCS NPOKOHCYIb- T
TUpoBartbeA y cneunannctoB komnanum NSK.

(7) MacnsiHo-BO3AyLUHbIA METOA, CMa3Ku WL

Mpn NpuMeHeHUM 3TOro METOAa, OYeHb Hebonbluoe __[ M|
KONMYeCTBO Macna NofaeTcs C nepepbiBamu Yepes nop- )
LIeHb B TPYyOY, Yepe3 KOTOPYK MPOXOAMT MOCTOSIHHBbIN (@) ©)

MOTOK CXaToro Bo3ayxa. Macno npoxoauT BAOMb CTEHKM
TpyGbl U OCTUrAET NOCTOSAHHON BEIMYMHBI NOTOKA.
NaBHble MPEeUMYLLECTBA 3TOr0 METOAA 3aKIoyaTCs Puc. 12.8. Cma3ka BnpbICKMBaHUEM
B CE/1yIOLLEM:
(@) Mockonbky NoAaeTcs MUHUMANBHOE KONUYECTBO
macna, AaHHbIA MeToA NOAXOANUT ANS NPUMEHEHUs
MpW BbICOKWX CKOPOCTSIX BPALLIEHNS,, TaK KaK Bbifle-
NSIeTCS MeHblLUe Tenna.
Tak Kak MUHMMANbHOE KONMYECTBO Macna noaaercs - —
NOCTOSIHHO, TemnepaTypa NoALWMMHUKA He U3MEHs- 4ﬁi‘—4
eTcsl. Takke B CBSI3U C HEOONbLIMM KONMYECTBOM / )
MOZABAEMOr0 Macha, NpakTUYecKN He MPOUCXOANT U

3arps3HeHune aTMmocgepbl. e :
() MockonbKy B NOALIMMHUK MOLAETCH TONbKO CBEXEE
Machno, UCKMIYaeTCcs BO3MOXHOCTb YXYALIEHUS =
CBOWCTB Macna. )
(r) TaK Kak B MOALWMMHUK NOCTOSHHO NOAAETCS CXKATbINA —?ﬁ
BO3/lyX, BHYTPEHHEE [aBNEHUE SBNSETCS BbICOKUM,
4TO NPEAO0TBPALLAET MONAAAHME MbIIN U CMA304HO- V
OXTXAAIOLLEN XKULKOCTI BHYTPb NOALLINMHUKA.
[0 3TM NpUYMHAM LAHHBIA METOL NPUMEHSIETCSA B MNABHbIX Puc. 12.9. Cma3ska macnsiHbiMm TYMaHOM
LINWHAENAX CTaHKOB W Apyrom 060py0BaHM, paboTaroLem
MPM BbICOKWX CKOPOCTSIX (puc. 12.10).

—
=

=

BbinyckHoe 0TBEpPCTME ANst Macna/sosayxa
B 5 MecTax

BbinyckHoe 0TBEPCTME ANS MACcNa/BO3ayxa 2 MecTax

Puc.12.10. MacnsiHo-BO3AyLLHbIA METOA CMa3Kn
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12.3. Cma3ku
12.3.1. CmasbiBaHe KOHCUCTEHTHO CMa3KoW

KoHemcTeHTHas cMaska siBnsieTcs NonyTeepaoi CMaskoi,
COCTOSILLE 13 6a30BOr0 Macna, crycTurens u fo6asok
(npucapok). OCHOBHbIE TUMbl U CBOMCTBA 3TO CMA3KM
npeactaeneHsl B Tabnuue 12.2. HeobX0AMMO NOMHUTD,
4TO pasHble Mapku OFHOTO TWUMA CMasKu MOryT UMETb
pasHble CBOICTBA.

(1) basosoe macno

MuHepanbHble UMK CUHTETMYECKUE Macna, Takue Kak
KPEMHMIA0PraHNnYecKoe Macso Wi CUHTETUYECKOE CIIOKHO3-
(hupHOe Macno, SIBNSIOTCS OCHOBHBIMM KOMMOHEHTaMU KOH-
CUCTEHTHON CMa3ki. CMasblBatoLLME CBOWCTBA KOHCUCTEHT-
HOl CMa3Ku 3aBWCST, FNaBHbIM 06pa3oM, OT XapaKTepUCTUK
6a30Boro macna. Moaromy BS3KOCTb 6330BOr0 Macna BaHa
Kak npiu Bblbope KOHCUCTEHTHOM CMa3Km, Tak W npu Bbibope
MacnsHoit cmaskn. 0BbIYHO CMa3Ku, U3rOTOBMEHHbIE W3
macna HU3KoIM BA3KOCTH, GonbLue NOAXOAAT Ans paboTbl Npy
BbICOKIX CKOPOCTSIX 1 HU3KMX TEMNepaTypax, B TO BPEMS! Kak
CMa3Km, OCHOBOIA KOTOPbIX SIBIIETCS MAC/O BbICOKOMN BSI3KO-
cTu, Gonee NpUrofHbl A5 BLICOKMX TEMMepaTyp 1 60MbLUMX
Harpy3ok. OfIHaKo CrycTUTE/b TAKXKE BNMSIET HA U3MEHEHME
CBOWCTB KOHCUCTEHTHOI1 CMa3Ku, NO3TOMY KpUTEpUii BbIGopa
[INS KOHCUCTEHTHOM CMa3Ky OTNIMYAETCS OT KpUTepust BbI6o-
pa ans MacnsHoN CMasku.

(2) Cryctutenn

B kauecTBe cryctutenen Ans KOHCUCTEHTHON CMa3Kiu
WCTIONb3YHOTCS PA3HOr0 BIUAA METANNMYECKIE MbINa, Heopra-
HUYECKME CryCTUTENM, TAKWUE KaK CUNMKAreb U OEHTOHMT,
a TaKxe XaponpoyHble OpraHuyYeckue CrycTuTenu, Takme
KaK Monm-MoYeBMHHbIE M (HTOPUCTbIE COCTaBbI. Tun CrycTu-
TeNns TeCHO CBSI3aH C TemnepaTtypol kannenageHus(1).
00bl4HO CMa3Ka C BbICOKOW TEMNepaTypon Kannenagexus
MIMEET TaKKe CMoCOOHOCTb BbIAEPXMBATD BbICOKYIO TEMNEpa-
TYpy BO Bpems 3Kcnnyartauun. OAHaKo AaHHbIA TUN CMasku
He npefHasHayeH Ans paboTbl NPY BbICOKOI TeEMneparype,
ecnn 6a3oBoe Macno He sBASETCH TEPMOCTOMKMM.
HauBbicwas gonyctumas paboyas Temnepatypa A0mKHa
ObITb ONpejeneHa ¢ y4eToM TePMOCTONKOCTM 6a30BOr0
macna. BogoCToMKOCTb KOHCUCTEHTHON CMasku 3aBUCUT OT
Tvna crycturens. CMaska Ha 0CHOBE HATPMEBOTO Mblia U
Ha OCHOBE KOMMO3WLMW 3MYNbCUN MbIN, NOABEPratoLiascs
BO3AENCTBNIO BOAbI N BNArK, HE MOXET NPUMEHATLCS
B CPe[ie NMpU BbICOKOIA BNaXHOCTH.

(3) Mpucapku

[ins nonyyeHns cneuuanbHbIX CBOWCTB KOHCUCTEHTHas
CMa3Ka 4acTo COJEPXMT pasHble NpUCajKu, Takme Kak
@HTUOKCUAHTBI, MHTMOMTOPbI KOPPO3WM M NPOTUBO3aANPHbIE
npucagku. Mpu BbICOKUX HArpy3Kax PeKOMEHLYETCS 1cnonb-
30BaTb NPOTWUBO3aAMpPHbIE NpuUcagku. Mpu anuTeNbHOM

Mpumevanne (') Temneparypa KannenageHus aTo Temneparypa,
Npy KOTOPOIA CMa3ka, HarpeBaemas
B CrieLnanbHoM pe3epByape, CTaHOBUTCS
[I0CTaTOYHO XKUAKOI st NOSIBNEHNS Kaneb.
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Tabnuua 12.2. CBoicTBa

MonynsipHoe
Ha3BaHue
JluTnesas cmMaska
Cryctutens
Jintnesoe mbino
basosoe
macno [JvachmpHoe KpemHuiiopranu-
MuHepanbHoe | Mmacno, yeckoe
macno nonnatupHoe | (CUNMKOHOBOE)
CsoiicTBa macno macno
Tewneparypa , - 17010195 | 1700195 | 200 #0210
Kannenapeuus, C
Pabowe 50164110 | -50 4o +130 | 50 Ao +160
Temneparypsl, C
Pa6oyas
CKOpoCTb, % (1) 70 100 60
YCTOI4MBOCTL
K MEXaHU4eCcKoMy Xopotwas XopoLwuas Xopowas
BO3AEICTBUIO
bapocroikocTb [JloctaroyHas [JlocTaroyHas Cnabas
BogocToiikocTb Xopowwas Xopowas Xopowas
3awmra
OT KOpPO3MH Xopowas Xopowas Cnabas
YHuBepcanbHas | Xopowwue B ocHosHOM anst
CcMas3ka, XapakTEPUCTUKM, | MPUMEHEHUS NP
NOAXOAUT AN | KACAIOUWMECS H3~ | BbICOKUX
MHOTIX YCNOBUW | KX TEMNepaTyp | Temneparypax.
npuMeHeHns 1 Bpawatoluero | He nogxogut ans
MOMEHTa. YacTo | NOALMNHIKOB,
ucnonbayeTcs Ans | pabotatoluux npu
NOAWNNHYKOB BbICOKMX M HU3KUX
Mpumesarins ManbiX MOTOPOB | CKOOCTSX /M
11 UHCTPYMEHTA. | TKENbIX HarpysKax,
Heobxoaumo aTakKe
00paTuTb BHUMA- | NOALIMIHUKOB,
HUE Ha KOPO3YIi0, | UMeroLLUX
BbI3bIBAEMYIO CKONb3SLLMIA
N30/1SLMOHHBIM KOHTAKT (PONMKOBbIE
NaKoMm. NOALIMMHUKM U T.1L).

KommenTapuit (') 371 3Ha4eHUst NPeLCTaBNAIOT NPOLIEHT

NpeaenbHbIX CKOPOCTENA, YKa3aHHbIX
B TaGANLAX NOALWMNHIKOB.

CMONb30BaHNM CMa3kn 6e3 NonoiHeHus, cnenyet Aoba-
BUTb aHTUOKCUAAHTbI.

(4) KoHcucTteHums

KoHCuCTeHLMS onpeaensieT «MsArkocTb» cmasku. Tabnuua
12.3 nokasbiBaeT 3aBUCUMOCTb MEXAY KOHCUCTEHLuel
W 3KCMNyaTaUMOHHbIMM YCIOBUSMU.

(5) CmeLwumBaHne pa3HbiXx TUNOB CMa30K

B 0CHOBHOM CMeLwNBaTh pasHble TUMbl CMA30K Hemb3s.
CMewwmnBaHne cMa3ok C pasHbIMW TUMaMKU CrycTuTenen
MOXET HapyLMUTb MX OCHOBHOI COCTaB W (hu3nyeckue
CBOIICTBA. [laxe ecin CryCTUTeNN NPUHAANEXaT K 0fHOMY
TUny, BO3MOXHbIE Pasnuums B NPUCagKax MoryT NpyUBecTu
K ry6uTeNbHbIM NOCNELACTBUAM.



KOHCMCTEHTHON CMa3Kun

Hartpuesasi cmaska MasKa Ha CoXHOM
(Bpo;omchaﬂ Kanbuyesas cmaska Cmaska Ha @ 0CHOBE (CNOXHas Cmaska 6e3 6a3080ro Mbina
cmaaka) (conupon) CMELLEHHO 0CHOBE cMaaKa) (6e3mblIbHas CMa3ka)
Kanbuuesoe mMbino, | MoyeBiHa, GEHTOHNT, TEXHUYECKUIA
Harpueso-kanbLiesoe, ’ ; ’
HaTpuesoe Mbino Kanbumesoe nmﬂ e O_Km&u eaoe | ANMOMM-HiteB0E yrnepog, hTopucTble KOMNOHEHTBI,
MbINIO YT, MbUTO MbINIO, UTUEBOE )KapOonpOYHblE OpraHuyeckmne
’ MbI0 KOMMOHEHTBI
CHHTETHYECKOE MaCAO (CROXHO3(MpHOE
CHHTETHYECKOE MACA0, MHOT0aTONHOE
Mwnjpanbuoe MMH“(:paanoe Mwn;panbnoe MVIH’:DaﬂbHOS Mmu:panbﬂoe B —
acno acno acno acno acno MUHEBATbHOE MACTO, CHTHKOHOBO
Macno, Macno Ha 0cHose tropa)
170 no 210 70 po 90 160 o 190 180 no 300 > 230 > 230
-20 no +130 -20 go +60 -20 go +80 -20 1o +130 | =10 po +130 < +220
70 40 70 70 70 40 go 100
Xopowas Cnabas Xopowas Xopowas Xopowas Xopowas
[ocTatoyHas Cnabas [locratoyas — Xopowas | floctatoynas — Xopowas | loctatoyHas [ocTaToyHas
Cnabas ana
Cnabas Xopowas CMa30K Ha 0CHOBE Xopowwas Xopowwas Xopotwas
HaTpUEBoro Mbina
[JlocraroyHas —
Cnabas — Xopolwas Xopowas [locTaroyas — Xopowas | [loctarounas — XopoLuad Xopowast [locTatoyHad — Xopotuas
B03MOXHbI TUMbI Cmaska Yacto Moaxoaut ans CMaska Ha 0CHOBE MUHEpPANbHOr0 Macna
C LMHHbIM ¥ C COAEPXaHNEM MCNONb3YeTCst AN | NPUMEHEHNs NpY | MpeAHa3HaYeHa Ans NPUMEHEHWS NPy
KOPOTK/M BOIOKHOM. | MUHEPANbHOrO DONMKONOALUMMHIKOB | CBEPXBbICOKOM BbICOKYX 1 CPEAHUX TeMnepaTypax.
CMa3ka C AMHHBIM | Macna BbICOKOM I KpYNHOraBapTHbIX | AABNEHMM, CMa3Ka Ha 0CHOBE CMHTETUYECKOro Macna
BONOKHOM He BSI3KOCTM 1 LIAPUKONOALIMIHUKOB. | YCTOMYMBA PEKOMEHAYETCS ANst UCNOMb30BaHMS
MOAXOAVT Ans NPOTUBO3aAMPHBIMY K MEXaHWYECKOMY | MU HU3KVUX 1 BbICOKUX TEMNEpaTypax.
NPUMEHEHMS N npucagkamu BO3AENCTBUIO. HeKoTopble Bifibl CMa3Ku Ha CUNMKOHOBOIA
BbICOKVIX CKOPOCTSIX. | (MbIIO Pb M T.4.) - ¥ (hTOPUCTON OCHOBE MMEIOT Cabyto
TakKe 0CTOPOXHO | 06M1afaeT BbICOKOiA 3aLLWTY OT KOPPO3UN 1 LIyMa.
CNepyeT NPUMEHSTb | 6apOCTOIKOCTbO.
3T0T TUN Npu
BO3MOXHOM
nonagaHum Bogbl
WK BbICOKON
TeMneparype.

Npumeyanne CBOACTBA YKA3aHHbIX CMA30K MOTYT pa3nuyathCs B 3aBUCUMOCTM OT MapoK (MPOU3BOAUTENEN).

Tabnuua 12.3. KoHcucTeHuus u paboumne ycnosus

NSK

EITED 0 1 2 3 4
KOHCUCTEHLN
1
’f%"g‘;f;e"””" 0 355 10 385 310 0 340 265 f0 295 220 fi0 250 175 pi0 205
-[inA LEHTPANU30BAHHOrO | /LA LEHTPanu3oBanHoro | -[ns obiero -inq obiero -Mpy BbICOKMX
CMa3blBaHus! CMa3blBaHus! npuUMeHeHNs npuMeHeHns Temneparypax
Patoune -ECnv BO3MOXHO -ECNv BO3MOXHO -Ana -Ins -JInsi yNNoTHEHUS
ycnosus nosiBNeHne nosiBNexne LIAPUKONOALIMMHUKOB LIAPVUKONOALWMNHUKOB | CMa3koi
(npumererne) (PpETTUHI-KOppO3UK (PpETTUHI-KOppO3un C YNNOTHEHNAMM C YNNOTHEHNAMM
-Inst HU3KNX -Tlpy BbICOKMX
Temneparyp Temneparypax

KommeHnTapuin (1) KoHcucTeHums: [ny6uHa, Ha KOTOpYto 3arnybnsieTcs B CMa3Ky KOHYC OnpefieNeHHoro Beca, yKasbiBaemas
B eauHuuax 1/10 mm. Yem Gonblue BeNUYMHA 3TON eAMHULI, TEM MsiIrYye CMasKa.
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12.3.2. XXupakue cMa3o4Hble maTepuanbl

Cma3oyHble Macna, NpUMeHsiemMble Ansi NOALIMMHMKOB
KauyeHusi, 006bI4HO MPEACTaBNSOT COO60A BbICOKO OYLLEH-
Hble MUHEpanbHble Macna UMM CUHTETUYECKME Macna,
KOTOpble 00N1aa0T BbICOKOWM CNOCOBHOCTbHI0 06pa3oBaHus
MacnsIHOM MNEHKW, NPOYHON K OKUCIEHUIO U KOPPO3UM.
Mpu BbIGOPE CMA30YHOTO MACNA OYEHb BAXKHO Y4YUTLIBATH
BSI3KOCTb B JIaHHbIX 3KCMyaTauuMoHHbIX ycnosusx. Ecnn
BSI3KOCTb CIMILKOM HM3Kasi, TO COOTBETCTBYIOLMIA CNON
CMa3Kku He 00pa3yeTcsi, YTO MOXET BbI3blBaTb Ype3Mep-
Hblii U3HOC MaTepuana u BCNeACTBME 3TOr0 3aefaHue.
C Apyron CTOPOHbI, CAMLLKOM 00MbLUas BA3KOCTb MOXET
BbI3blBaTb YPE3MEPHbI NEPErpeB, U, TEM CaMbiM, NOTEPH
MOLLHOCTW. Macna ¢ HU3KOW BSA3KOCTbIO AOMXKHbI Npu-
MEHATbCS MpU GONbLUNX CKOPOCTAX, OHAKO BA3KOCTb
[IOMXKHA YBENNYMBATLCS BMECTE C YBENUYEHNEM pasMmepa
NMOALIMMHMKA U €ro Harpy3Ku.

B Tabnuue 12.4. aaHbl obLime pekomeHgauum no Bss-
KOCTW ANt NOAWMMHUKOB, Pab0TaKOLNX B HOPMaNbHbIX
3KCMyaTaLMOHHbIX YCOBHSIX.

[ins nogbopa COOTBETCTBYIOLEr0 CMa304HOro macna
B Tabnuue 12.11 ykasaHbl COOTHOLLEHMS TeMNepaTypbl
macna 1 Bs3K0CTu, a NpuMepbl Takoro noadopa npueese-
Hbl B Tabnuue 12.5.

Ta6nuua 12.4. Tunbl NOALMNHNKOB M COOTBETCTBYIOLLAS
BSI3KOCTb CMa304HOro Macna

CootBeTcTBytOLIAS
BSI3KOCTb Npy paboyei
Temneparype

Tun NoALWMNHUKA

LLIapuKonoALIMIHIKM W LNMHAPUYECKUE
PONMKONOALIMMHIAKMA

KoHu4ecKme ponuKonoaLwnnHUKIA
1 chepnyecKne ponNKONOALWNIHNKK

Bbiwe 13 Mm?/c
Bbilwe 20 Mm2/c

Ccpepuyeckme ynopHble PONNKONOALLIUTHUKYA Bbiwe 32 Mmm2/c

Mpumevanne 1mm2/c=1cSt (centistokes = CaHTUCTOKCbI)

no Pegsyy no Ceitbonty
(Cexynmpl) (CexyHmsl) Mm%/
BaskocTb ISO BBEAEHA
5000 5000 fggg B mae 1980 .
| A:VG 7 H: VG100
comp zom 5 2SR vl
PiVRE Vi
8001 5001 100 Fivias N VG eso
300~ 300} G: VG 68
200 200 30
2 N 30 NI
g 100r qo0l 9o A] By _C\ D\ E{F G H\ JNELLMIN
g 8 gt
60
50l 60f 10
501
401
5
40 4 L L L L L L L L L \ L L
-20 0 20 40 60 80 100 120 140 160 °C
| | | | | |- | | | | | | | | | | | | |
-20 0 20 40 60 80 100 120 160 200 240 280 320 °F
Temneparypa

Puc. 12.11. iuarpamma Temneparypa — BA3KOCTb
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WHTepBanbl mexay 3ameHamu macna

WNHTepBanbl Mexay 3amMeHamu Macna 3aBuUCAT OT 3KC-
MNyaTaLumnoHHbIX YCOBUIA U KONUYECTBA Macna.

Mpu BO3MOXHOCTM NoONajaHus Bnaru WA WHOPOAHbIX
TeN B MAcno, MHTEPBanbl MEXY 3aMEHON Macna JOSKHI,
COOTBETCTBEHHO, COKPALLATbCA.

Mpn Temnepatype meblwe 500C, XOpoLWNX YCNOBUSX
OKPYXXaloLLeid Cpefibl N HE3HAYUTENbHBIX 3arps3HEHUsX,

Macno cneayeT MeHsiTb NpUGNU3UTENbHO OAMH Pas B TOf.
Mpu Temnepatype okono 1000C macno Heo6xogMMo

MEHSTb He MEHee 0[HOr0 pasa B 3 Mecsua.

CneayeT u3beratb CMELUNBAHNS pasHbiX BUAOB Macna
110 TEM )Ke NPUYMHAM, KOTOPbIE YKa3aHbl paHee Ayish CMasku.

Tabnuua 12.5. Mpumepbl noaGopa CMa304HOro Macna

Paboyas
TemnepaTypa CkopocTb Manas unu cpeaHss Harpyska bonbluas unn yaapHas Harpyska
-30 no 0°C CKOpOCTb MeHbLUe ISO VG 15, 22, 32 (oxnaxgaroiee -
npeaenbHoi MaLLMHHOE Macno)
o N
EI:ZKZ?T?AA’ MpeAenbHON IS0 VG 32, 46, 68 (no%l.:::::zoaﬁed) 1SO VG 46, 68, 100 (NOALMNHWKOBOE
P P 1AM TypOUHHOE Macno)
0, 0, 1
0 mo 50°C igo/"élg; 00% npenensHoi IS0 VG 15,22, 32 mo%ff:::ﬁoaﬁ%) 1SO VG 22, 32, 46 (noAWwmMnHNKoBoe
P wp unm Typ6uUHHOE Macno)
CBblLLe NpeaenbHom 1SO VG 10, 15, 22 (NoAWKNHUKOBOE _
cKopocTu macno)
Huxe 50% npenenbHoi 1SO VG 100, 150, 220 (noAWwMNHUKOBOE 1SO VG 150, 220, 320 (noAWwMNHUKOBOE
CKOpoCTH macno) macno)
50 0 80°C 50% A0 100% npeaenbHoil ISO VG 46, 68, 100 (noawmnnH1KoBoe, ISO VG 68, 100, 150 (noALmMnH1KOBOE,
CKopoCTH TypBuHHOE Macno) TypOuHHOE Macno)
CBblLLe NpeaenbHom ISO VG 32, 46, 68 (nopwmnH1KoBOE, -
cKopocTu Typ6GUHHOE Macno)
Hwxe 50% npepenbHoi ISO VG 320, 460 (NOALMNHUKOBOE ISO VG 460, 680 (noALmMnHUKOBOE,
cKopocT! macno) TPaHCMUCCUOHHOE Macno)
80 10 110°C 50% A0 100% npeaenbHoi ISO VG 150, 220  (noALWMMHUKOBOE ISO VG 220, 320 (noALmnH1KoBoe
& CKOpOCTH maco) macno)
CBblLe NpeaenbHom ISO VG 68,100  (noAwMnHUKOBOE, -
cKopocTH Typ6uHHOE Macno)
Mpumeyanns 1. [ins onpenenexus NpeAenbHbIX CKOPOCTENA, BOCNONb3YATECH TaBNMLAMM MO NOAWMMNHUKAM.

2. Macna cooTBETCTBYIOT CTaHAapTaM: OXNXKAAKLLEE MalWHHOe Macno (JIS K 2211), noAWMNHUKOBOE
macno (JIS K 2239), TypbutHoe macno (JIS K 2213), TpaHcmuccuoHHoe macno (JIS K 2219).

3. Ecnm paboyas Temneparypa npubnnmkaeTcs K BepxHeMy Npefeny avanasoHa Temneparyp, ykasaHHoMy
B /1eBOM CTONGLE TabnuLibl, BbIGEPUTE MACNO C BbICOKOI BA3KOCTbIO.

4. Ecnn paboyas Temnepatypa Hinke -30°C unv Bbiwe 110°C, pekoMeHzyem 06paTuTbes
3a KOHCyNbTaumen K cneuyanuctam NSK.
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13. MATEPWUAJIbI U1 U3rOTOBJIEHWA NOALLUMHAKOB

Ha KombLia 1 aNeMeHTbI Ka4eHWs NOALINMHUKOB BO3AEN-
CTBYET BbICOKOE MOBTOPSIOLLEECH [ABJEHUE NMPU Masnom
oGbeme CKONbXeHus. CenapaTopbl NoABEPraioTcs pacTs-
KEHMI0, CXKATMIO 11 KOHTAKTHOMY CKOJIbKEHMIO C 3EMEHTaMu
KayeHusi, U N0 C OHUM, NGO [BYMS KONbLAMU NMofd-
WMnHUKa. MoaToMy MaTtepuansl, UCMONb3YeMble A U3ro-
TOBNEHNS KOMELL, 3NIEMEHTOB KAYeHWs U Cenaparopos,
JOMKHbI 06N1aaTh CReyoLMI CBOACTBAMM:

BbiCoKas koHTaKTHas
yCTaNoCTHaA NPOYHOCTb
npn Ka4eHun

13.1. Martepuansl, npuMeHsemMble
[N U3roTOBNIEHUS KONEL, N 3NIEMEHTOB
KayeHus NOALMNHUKOB

[ins N3roTOBNEHUS KONEL, U 3NIEMEHTOB KayeHus nog-
LUMMHWKOB, TNaBHbIM 06pa3oM, UCMONb3YIOT BbICOKOYrAe-
POAMCTYH0 XPOMUCTYIO CTanb (Tabnuua 13.1).

bonblunHCTBO noawmnHnkoB NSK n3rotasnusaiotcs u3
matepuna SUJ2, KOTOpbIA SIBASIETCS OAHUM M3 TUMNOB CTanm
cTangapta JIS npefcTaBneHHbIx B Tabnuue 13.1, Toraa kak
ANs Npon3BOACTBA KPynmHOrabapuTHbLIX MOAWMMHUKOB
ucnonbayetes cranb SUJ3. Mo XuMU4yeckomy CocTaBy aHano-

CeoncTtaa
VaTem0B BbICOKaS KECTKOCTD ramu ctann SUJ2 siBnsieTcs CTasib Tvna 52100 1o cTaHaapTy
p Bbicokas AISI B CLLA, ctanb 100 Cr6 no cranaapty DIN B ['epmanum
ﬂ“;g;’;iﬁm W3HOCOYCTOWMBOCTD | CpoiicTaa W CTanb TMNa 535A99 no cTaHaapTy BS B AHramnm.
Kbt Bbicokas pasMepHas MaTepuanos JInsi MOAWMMHUKOB, KOTOPbIE MOABEPraioTcs GoblLnM
CTabNNbHOCTD Anst YOApHbIM HArpy3kam, 4acTo NPUMEHSIOTCS HU3KOYrNepoau-
NOAWNNHAKOB | g kast CenapaTopos CTble CTnaBbl CTaNM, Takvie Kak Xpomuctas cranb, Cr-Mo,
MexaHudecKas Ni-Cr-Mo ¢ T.0. Takvie CTanu nocre HayrnepoxvusaHns Ha
NPO4HOCTb COOTBETCTBYIOWY rNy6uHy o6nagatT A0CTATOYHOM

MOBEPXHOCTHOI TBEPAOCTHLIO, ABNSIOTCA OoNee yaaponpoy-
HbIMM, YeM 00blYHbIE 3aKaneHHble CTaNN, TaK Kak MMeKT
bonee MArKuiA BHYTPEHHWIA COW, NOTMOLLAIOLLMIA SHEPTUIO.
XWMUYECKMI COCTaB HayrnepoXXeHHON NOAWUMHUKOBON
CTanu npeacTasneH B Tabnuue 13.2.

[ipyrue BaKHble XapakTepuCTUKN, Takue Kak npocTtoTa
W3rOTOBNEHMS, YAAPONPOYHOCTb, TEPMOCTONKOCTb M COMpPO-
TUBNEHNE KOPpo3uu, YYUTbIBAKOTCA B 3aBUCMMOCTU OT
NHAMBMAYaNbHbIX ocobeHHocTen YCNOBUIA NPUMEHEHMS.

Tabnuua 13.1. Xumnyeckuii COCTaB BbICOKOYrNEPOAUCTON XPOMUCTON NOALIMNHMUKOBOMN CTanMn (OCHOBHbIE KOMMOHEHTbI)

CramgapT ol?g:::_ - - — XI/IMI/NECKI/II/IPCOCTaB B (%) < = —
JISG4805  SUJ2  0.95p01.10 | 0.15 50 0.35 e biose bise 1.30 go 1.60 —
SUJ3  0.95 10 1.10 | 0.40 f0 0.70 | 0.90 fo 1.15 ise e 0.90 fio 1.20 -

SUJ4  0.957101.10 | 0.15 80 0.35 s bise e 1.30 50 1.60 | 0.10 o 0.25
ASTMA295 52100 0.93 g0 1.05 | 0.15 10 0.35|0.25 g0 0.45 fioKe e 1.35 o 1.60 e

Taonuua 13.2. XuMn4ecKuii COCTaB HayrnepoXXeHHoM NoALKUNHNKOBOI CTanu (0OCHOBHbIE KOMMOHEHTbI)

Xumunyeckuii cocTas B (%)

Crangapt  0603HayeHus

C Si Mn P S Ni Cr Mo

NISG4052  SCr 420H 01710023015 80 0.35/0.55 10 0.95| Metsiue uessite wetwe 108500125  —
SCM 420H 0.17 10 0.23(0.15 10 0.35|0.55 10 0.95|  Metsiue Hesite Mesiwe 0,85 10 1.25(0.15 10 0.35
SNCM220H  0.17 30 0.23|0.15 10 0.35(0.60 A0 0.95|  Nexbue messe 10,35 10 0.75/0.35 20 0.65(0.15 40 0.30
SNCM420H 0.17 40 0.23|0.15 10 0.350.40 a0 0.70 |  Meseute weHslle 11,56 no 2.00{0.35 g0 0.65/0.15 #0 0.30
JISG4053  SNCM8I5S  0.12 30 0.18|0.15 10 0.35(0.30 10 0.60|  {%56° feuese  14.00 oo 4.50/0.70 0 1.000.15 #0 0.30
ASTM A 534 8620H  0.17 50 0.23|0.15 10 0.35/0.60 10 0.95| H5Ee eHele 10,35 0 0.75(0.35 10 0.65|0.15 10 0.25
4320 0.17 50 0.23/0.15 10 0.35(0.40 10 0.70|  {58° Yeiva® 1155 00 2.00(0.35 10 0.65|0.20 o 0.30
9310H  0.07 80 0.13|0.15 0 0.35(0.40 0 0.70| 58" Oe®  12.95 5o 3.55/1.00 go 1.40|0.08 0 0.15

Ta6nmua 13.3. XMmMU4ecKmii cocTaB CTanm Ans NOAWMNHNKOB, PaGOTaIOLMX NPK BLICOKUX CKOPOCTSIX W BbICOKOI TEMNepaType

Ofoar- XuMuyeckuit coctas B (%)
SeHHA C Si Mn P S Cr Mo \% Ni Cu Co \\

AISI M50 0.77000.85| /Ae  |HVXE | Hake | MWK 1375704.25/4.00 50450090 f0 110| fUKE ke \axe ) ke

(Tangapr
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Komnatust NSK 1cnonbayeT YucTyio BakyyMUpOBaHHYIO 13.2. Matepuanb! ansi U3roToBNEHUS CenapaTopos
CTab, CONEPXALLYI0 MAHUMAIBHOE KONUHECTBO KICOPOAa, HU3KOoYrNepoACTbIE CTaM, yKasaHHble B Ta6auue 13.5,
as0Ta v 3arpAsHEH, ABNAIOIMXCS NPOUSBOAHbIMY BOAO- SIBNSIOTCS OCHOBHBIMI MaTEpUanaMu Ans W3roTOBNEHUs!

pop,aﬁ. YTanocTHas AONroBEMHOCTb Ka4EHUS MOAWMIHM- LLITAMMOBAHHIX CENApaTopOB MOALMIHAKOB. B 3aBUCMOCTY
KOB Gbl1a 3HAYNTENBHO yn)g{meua 3 CHET UCTIONIb30BAHNS OT TDEGOBAHV, UCTONb3YIOTCA NaTyHb W HEpXaBeIoLIas
groro l\gaTgpmang B KOMOMHAUMA C COOTBETCTBYIOLIEN cTanb. NSl cenapatopos, 06padaTbiBaeMbix MeXaHuye-
TepMo0GPaGOTKOI. JLsi CrieunanbHbix LENEM MpUMEHEHNS CKUNI Iy TeM, NDAMEHSIOTCS yrepOAUCTas cTanb (13.5)

ggannudmng?gﬁfmsggmko;ﬂgogv?nrﬂg;en:M:TCB:naxap&qH%? AW BbICOKONPOYHAs naTyHb (13.6). MHorga ucnonb3ayotcs
2 patyp pp CUHTETUYECKIUE CMOJTbI.

31K, XMMWUYECKMIA COCTaB 3TUX MaTepuanos npeacTaBfieH
B Tabnumuax 13.3 u 13.4.

Ta6nuua 13.4. Xumn4eckuii COCTaB HepXKaBeloLLeil CTanu A1 NOALNNHUKOB Ka4eHusl (0OCHOBHbIE KOMMOHEHTbI)

- XuMnyeckmii coctas B (%
CrangapT 0603Ha: A (%)
4eHus C Si Mn P S Cr Mo
Huxe Huxe Huxe Huxe Huxe
JISG4303 SUS440C  0.95 go 1.20 1.00 1.00 0.040 0.030 16.00 10 18.00 | (75
Huxe Huxe Huxe Huxe Huxe
SAE J 405 51440 C 0.95 po 1.20 1.00 1.00 0.040 0.030 16.00 00 18.00 | 75

Ta6numua 13.5. XuMuyeckuit COCTaB CTaNbHOrO JIMCTa W YrNepoAUCTON CTanu ANa U3roTOBIEHUS CenapaTopoB
(OCHOBHbIE KOMMOHEHTbI)

- Xumunyeckuii cocTas B (%)
Knaccudpmkaums Crangapt OE:::: C Si Mn ( P S
CTanbHble UCTbI JIS G 3141 SpCC g%e - %Kse g'."é'ﬁle %ﬁ%
idatdaii BAS 361 SPB2 0.13 10 0.20 Hue 0.25 10 0.60 Hue Huxe
cenaparopos JIS G 3311 S50CM 04770053 | 01500035 | 0.60700.90 Huxe Huxe
Yrnepoaucras cTanb
gg;a’ggﬁ:‘gée;:& JIS G 4051 S25C 0.22 10 0.28 0.15 po 0.35 0.30 o 0.60 Huxe 0.03 Hwxe 0.035
cenaparopos

Mpumeyanue BAS sBnsetcs cTaHaapTom AnoHckoit Accoumam MoawmnHukoBom NMpoMbILLAEHHOCTH.

Ta6nmua 13.6. XMMMYecKmii coCTaB BbICOKONPOYHOIA NIaTYHN ANs cenapaTopos, 06paGaTbiIBaeMblX MeXaHU4ECKUM nyTem

Xumuyeckuit cocTas B (%)

(0603Ha-

Cranpapt . 3arpsisHeHns
Aap YeHus Cu Zn Mn Fe Al Sn Ni P -
Pb Si
CAC301 Hike Hike Huxe Huxe

NISH5120 (ypgcy) 55.0A0600 |33.080420| 0.1a015 | 054015 | 054015 | 16 0 RYA o4
JISH3250 C6782 56.004060.5 | Ocrarkn | 058025 | 014010 | 0.2802.0 — - e —

Mpumeyanue [puMeHsIETCS Takxe ynyyleHHas natyHb HBsC 1.
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14. yX0[ 3A noALwunHUKAMU

14.1. PekomeHpaummn ana Hagnexauero yxoaa
32 NOAWUNHMKAMU

TOCKOSbKY MOAWMIHUKA KAYEHUs SIBASIOTCA MPELM3NOH-
HbIMI KOMIMOHEHTAaMI Pa3fAYHOr0 0GOPYI0BAHMS, 32 HUMM
JIOSDKEH OCYLLECTBAATLCA HAANEXALLMiA YXof,. JlaXKe BbICOKO-
KaueCTBEHHbIE MO/LLMAMHIKIA NPY HECOOTBETCTBYIOLLEM YXOfIe
3@ HUMWU MOTYT YTPaTUTb CBOM Paboyme XapakTepucTUKM
11 CBOICTBA. HIDKE NMPEe/CTaBNeHbl OCHOBHbIE PEKOMEHAALIMNN,
KacatoLLMEcs NPaBubHOr0 0GCY)KMBAHNA NOALLMMHAKOB:

(1) Copep)xaHue B YNCTOTE NOALIMMHUKOB
1 OKPYXalowwero npocTpaHcTBa

Mbib U TPA3b, HE BUANMbIE HEBOOPYXKEHHbIM B3TTISLOM,
MOTYT OTPULIATENbHO CKA3aTbCsl HA paboTe MOALIMMHMKA.
B cBsI3M ¢ yem, HeobXoaMMO NMpeaoTBpalLaTh nonaaaHue
MbIMA 1 TPSI3V B MOALUMMHMKY, MOCPEACTBOM COAEPMKAHMS UX
11 OKPYKaIOLLLEro NPOCTPaHCTBA B MAKCUMaNbHOI YMCTOTE.

(2) OcTopoxHoe obpaLlieHne

CunbHble YAapbl BO BPEMS| MOHTaXa UK JeMOHTaxa Mog-
LUMMHWKA MOTYT BbI3BATb LIAPanuHbl UK Apyrue noBpexnae-
HUS1, KOTOPbIE NPUBELYT K 0TKA3y NOALMNHMKA Npu paboTe.
YpeamepHble yaapbl MOryT NPUBECTM K OPMHENNMPOBAHNIO
((hanblumsble OTTUCKM bpuHenna), pasnomam 1 TpeLHam.

(3) NpmeHeHMe COOTBETCTBYIOLMX UHCTPYMEHTOB

[Inst oGCNY)XMBaHIS NOALLNNHAKOB W NPY 0GPALLIEHNN C HUMK,
BCeraa HeobXxoamMMo MCMoNb30BaTh TOMbKO CreLanbHblii
WHCTPYMEHT 1 n3berarb NPUMEHEHNS HCTPYMEHTOB 06LLEro
HasHaueHus.

(4) MpepynpexaeHue Koppo3umn

06cnyxnBaHne NoAWUNHUKOB HE06X0AUMO NMPOBOAUTD
YUCTBIMU PYKaMmK, T.K. MOT U PasnuyHble 3arpsisHEHNs Ha
pykax MOryT Bbi3BaTb 00pa3oBaHue kopposuu. Mo Bo3-
MOXHOCTH, paboTbl HYXXHO NPOBOAWUTD B NEpyaTKax.
Cnenyet 06paTiTb BHUMAHWE HA KOPPO3WIO MOALLMIHMKOB,
BbI3bIBAEMYH0 arPECCMBHBIMM razamu.

14.2. MoHTax

MeTog YCTaHOBKW MOALINMHAKOB KayeHust MeeT Gonb-
LLIOE BMNSIHWE HA WX MOCNEMYIOLLY0 TOYHOCTb BPALLEHMS,
JI0NroBeYHOCTb M paboTy. B cBsA3n ¢ aTum, K Hemy Tpedyetcs
0co0blin noaxoA,.

(1) OumcTka NOALIMMHMKOB W CONPSPKEHHDIX AeTanei

(2) MpoBepKa TOYHOCTY 1 MOBEPXHOCTY COMPSIKEHHbIX ETaNei

(3) OuyepeHOCTb MOHTXHbIX ONepaLyn

(4) NMpoBepka NpaBuLHOCTY PABOTbI NOALIMIHIKOB NOCNE
UX MOHTaXXA

(5) Cmaska.

MoAlNNHUKM JOMKHbI 0CTaBaTbCst B OPUrMHANBHON
YNaKoBKe [0 MOMEHTA MOHTaxa. B cnyyae npumeHeHus
00bIKHOBEHHOM CMa3KM B Ka4eCTBE CMa3blBAIOLLEr0 BELLE-
CTBa, CMa3Ky CNefyeT 3aN0XuTb B MOAWNNHUK 6e3 npej-
BapUTENbHOWM NPOMbIBKM €ro. [jaxe npu MCroNb3oBaHm
00bIKHOBEHHOI MacnsiHOA CMa3Ki, MbITb MOALIMMHUK He
TpebyeTcs. TeM He MeHee, NOALMMHUKM, NPUMEHSIEMblE
DN MHCTPYMEHTOB WK ONepauuii Ha BbICOKMX CKOPOCTSIX,
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Heo6X0AMMO CHayana NpoMbiTb C MOMOLLbIO OYMLLEHHOMO
macna, 4tobbl yaanuTb aHTUKOPPO3MOHHOE BELLECTBO.
Mocne NpoMbIBKN MOALIMMHMKA OYWLLEHHBIM MacfoMm, ero
CneflyeT CHOBA 3aLUTUTL OT KOPPO3WU.

MoAWwKNHUKN, NpeaBapuTeNbHO 3an0NHEHHbIE NPon3-
BOAMTENEM CMa3KOi, OMKHbI UCNoNb3oBaTbCs 6e3 npea-
BAPUTENbHOI NPOMbIBKM.

MeToabl MOHTaXa NOALUMMHWKOB 3aBUCAT OT TUNA Noj-
LUMMHMKA W BAA Nocaaku. Tak Kak BCe MOALINMHNKNA 00bl4-
HO UCMONb3YIOTCS HA BpaLLaKLLMXCS Banax, BHYTPEHHeE
KONbLIO IO/KHO MMETb TYTYH0 NOCAKY.

TMoAWMNHNKA C UMNMHAPUYECKUMI OTBEPCTUSMIA 00bIYHO
KpensiTcs Ha Ban METOZOM 3anpeccoBKY (3anpeccoBKa) in
MOCPeACTBOM MX NPeJBapuUTeNbHOr0 HarpeBaHusi nepen
MOHT@XOM (ropsiyasi nocaaka). MoAWMMHUAKN C KOHUYECKMM
OTBEPCTUSIMM MOIYT YCTAHABNMBATLCS HEMOCPEACTBEHHO HA
KOHWYECKME Banbl, NS WX YCTAHOBKM HA LMMMHAPUYECKIE
BaJlbl HEOOXOAMMO VCTOMNb30BATb KOHWHECKIAE BTYNKM.

MoawwunHukN B Kopnycax 00bIYHO UMEIT CBOBOAHYIO
nocagky. OfiHako B Cly4asx, KOrfa HapyXHoe KombLo
MMEET MOCAfIKy C HATSrom, MOXHO MCMONb30BaTh MPECC.
MoALWMMHMKM C TYroi NocaaKoil MOXHO YCTaHaBNMBaTbL Mpy
NpeaBapuTeNbHOM OXNXAEHUN UX B CYXOM Jby. B Takom
Ccnyyae, NOAWMNHAK Heo0XoaMMo 06paboTaTh aHTUKOPPO3U-
OHHOM 3aLLMTON, T.K. Nap, HAX0ASALWNCS B BO3LYXE, KOHLEH-
CMpYETCS Ha ero NoOBEPXHOCTU.

14.2.1. YcTaHOBKA NOAWMNHUKOB C LWMINHAPUYECKMMU
0TBEPCTUAMM

(1) Mocapka npu nomoLuy npecca

lMocagka NOALMNHUKOB HA Ban Npu NOMOLLM npecca
LUNPOKO NPUMEHSIETCS ANs ManorabapuTHbIX MOALUMMHIKOB.
MoHTaxHas BTynKa YCTaHaBNWBAETCS HA BHYTpEHHee
KONbLIO CMOCODOOM, YKa3aHHbIM Ha pucyHke 14.1, n nopg-
LUMMHUK MEANIEHHO BAABNMBAETCA Ha Bas [0 TOr0 MOMEH-
Ta, MOKa TOpeL, BHYTPEHHErD KOMbLa He OyAeT onupatbes
Ha 3anneynk Bana. [pu 3anpeccoBKe MOHTXHAA BTyNKa
He [OMKHA PasMEeLLaTbCa HA Hapy)XXHOM KOMbLE, TaK Kak
3TO MOXET MOBPEANTb MOALMMHUK. [I0 YCTAHOBKU MOA-
LUMMHUKA, C LieNblo 001eryeHns MOHTaxa, MOHTaXHbIE
MOBEPXHOCTK BaNOB CrefyeT cMasatb macnom. Metop,
YCTAHOBKM MOALIMITHUKOB C MOMOLLbIO MOJIOTKA MOXET
NPUMEHSATLCS TONbKO ANS ManorabapUTHbIX LWApUKONOA-
LUIMMHUKOB C JIETKUM HATAroM, a TakXe B Clyyasx, Koraa
npecc HefoCcTyneH. ITOT METOS He MOXET MCMOoNb30-
BaTbCA ANS YCTAHOBKW MOAWMWMHUKOB C 60AbLINM WAK
cpefHUM HaTsrom. Mpu ucnonb3oBaHUM MonoTKa Ans
MOHT@Xa, MOHTaXHas BTYNKa [JOMKHA pasMeLlaTbcs Ha
TOPLIE BHYTPEHHEr0 KONbLiA NOALIUMHMKA.

Ecnm n BHYTPEHHEE 1 HAPYXXHOE KOMbLO HEPa3beMHOr0
MOAWNNHNKA, TAKOr0 Kak, Hanpumep, paguanbHblil Wwapn-
KONOALLMMHMK, TPEOYIOT TYron NocagKku, MOHTaXKHAs BTYNKa
JO/KHA pasMeLaTbes Ha 060MX KOMbLAX, KaK MOKa3aHo
Ha pucyHke 14.2, 1 06a KonblLia 3anpeccoBLIBAIOTCS OAHO-
BPEMEHHO NPX NOMOLLY BUHTOBOrO MNW MAPABANYECKOrO
npecca. Tak Kak Hapy)XHoe KONbLi0 CamoycTaHaBMBalo-
LLEerocs LapUKOMOALIMMHUKA MOXET OTKJIOHSATLCS, TO ANs
MOHTaXa TakuX NOALIMMHUKOB A0MKEH NPUMEHATHCH METOL,
MOKa3aHHbIA Ha pUCyHKe 14.2.
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Puc. 14.3. TemnepaTypa 1 TenoBoe pacluupeHne
BHYTPEHHEro Konbua

NSK

B cnyyae ¢ pasbeMHbIMU MOALINNHUKAMM, TAKUMU Kak
LMAMHAPUYECKME U KOHUYECKNE PONIMKOMOALLNMHUKY,
HapyXXHble 1 BHYTPEHHWE KOJbLA MOTYT YCTaHaBANBATbLCA
He3aBucuMo. CO0pKa BHYTPEHHErO U HAPYXHOr0 Konew,
YCTaHOBNEHHbIX HE3aBUCUMO NpefBapUTENbHO, A0MKHA
OCYLLECTBAATBCS 0YEHb aKKYPaTHO, YTOObI COBMECTUTD
KonbLia NpaBubHO. HeOGPEXHbIA MOHTAX, MW YCTaHOBKA,
BbIMOMHEHHAA C CWUNOI, MOTYT NPUBECTN K MOSIBAEHNIO
LlapanuH Ha NOBEPXHOCTM KOHTAKTa 3IEMEHTOB 1 JOPOX-
K1 KaueHuns.

(2) lopsiyas nocapka

Tak Kak Ans 3anpeccoBKU KpynHOrabapuTHbIX MOALLMN-
HUKOB TpebyeTcst 6OMbLLIOE YCuKe, LUMPOKO MPUMEHSIETCS
METOZ ropsiyeil nocagku. Mepes MOHTXOM NOALIMMHUKN
HarpeBsaioT B Mac/e C LEMblo UX paclumMpeHns. 3ToT MeTogq
He TpebyeT NMpUMEHEHUs! YPE3MEPHOr0 BAABNMBAIOLLENO
YCUIKSA Ha NOALMMHUK U 06eCreYnBaET BbICTPbIA MOHTAX.

Tennosoe paclumpeHne BHYTPEHHErO KOMbLa Npu pas-
JINYHBIX TEmnepatypax v Ans pasHbiX pasMepoB NoALIUN-
HUKOB NMpeLCTaBNEHo Ha pucyHke 14.3.

Mpy ycTaHoBKe NOALINMHUKOB METOAOM ropsiyei Nocaakm,
CneayeT Y4ecTb CneaytoLLmne Mepbl NpeaoCTOPOXHOCTY:

(@) MopwuMNHUKKM HENb3s HarpesaTb A0 Temnepartypbl
Bbilwe 120°C .
(6) MonoxuTe NOAMMHUKM HA NPOBONOYHYKD CETKY WK
nozBecbTe B pe3epByape C Macnom, YTobbl He Aony-
CTWUTb KOHTAKTa NOALIMIHNKA C JHULLEM.
HarpeBaTe noAwmnHUKM Ao Temneparypbl Ha 20-30°C
BblLLE, YEM camas Hu3kas Tpebyemas Temneparypa ons
YCTaHOBKM 0€3 HaTAra, Tak Kak BHYTPEHHEE KOMbLO
OCTBIHET BO BPEMS| MOHTaKA.
Mocne MOHTaXa npu OCTbIBAHUM, NOALIMMHUK AacT
ycaaKy, Kak B 0CEBOM, Tak W pajnanbHOM Hanpas-
neHnn. Mo3aToMy, NOAWNMHUK CRELyeT 3anpeccoBatb
Kpenko Ha 3anieyuk Bana, UCnonb3ays ukcupylome
METO/pbl, TaKUM 00pa3om, YTobbl MEXAY NOAWMNMHM-
KOM 11 3anieynkom He 6bino 3a3opa.

(B

)

WHayKumoHHbie anekTpoHarpesatenu NSK
NS NOALIMNNHUKOB

[ins pa3orpeBaHmsi NOAILMIHNKOB, NOMUMO HAarpeBaHus
/X B Macne, WUPOKO NPUMEHSIIOTCS MHAYKLMOHHbIE Harpe-
Batenu NSK (cm. cTp. B7).

B anekTpoHarpesatenax noawmnHukos NSK anektpu-
YECKWIA TOK (NepeMeHHbIA TOK) B 31€KTPOMArHMTHOMN
KaTyLwKe Bbl3blBa€T 00Pa30BaHNe MarHUTHOMO Mo, KOTO-
poe UHAYLMPYET TOK BHYTPW MOALIMMHUKA, KOTOPbIA Bbipa-
0atbiBaeT Tenno. CnegoBartenbHo, 0663 NPUMEHEHUS OTHS
1 mMacna nofWMUNHUK MOXHO PaBHOMEPHO HarpeTb 3a
KOPOTKOE BpeMsl, B CBAA3W C YeM, 3TOT MeToz obecrneynsaeT
3hhekTBHOE 1 BbICTPOE BBIMOSHEHWE FOPSYEN NOCALKM
NOALUMMHNKA.

Mpn OTHOCMTENBHO YACTOM MOHTAXE U AEMOHTXE
MOALIMMHUKOB, TaKUX KaK LWMHAPUYECKIE POAMKONOALLIAN-
HWKM Ans uand BankoB MPOKATHbIX CTAHOB M XXeNe3HOM0-
POXHbIX OYKC, ANSl YCTAHOBKM U AEMOHTaXa BHYTPEHHUX
Konew, cnefyet MCNonb30BaTb METOA UHAYKLMOHHOMO
3/IEKTPOHArPEBaHus.
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14.2.2. YcTaHOBKA NOAWMNHUKOB C KOHNYECKMMK
0TBEPCTUSAMM

TMoAWMMHNKN C KOHWMYECKM OTBEPCTUEM MOTYT yCTaHaB-
NMBATLCS HENOCPEACTBEHHO HA KOHUYECKME BaNbl, @ B CNy-
Yyae MOHT@Xa TakuX MOAWMWMHUKOB HA LIMHAPUYECKUIA
Ban HeoOX0AMMO UCMONb30BATb 3aKPENUTENbHbIE UK
CTSDKHble BTYNKK (puc. 14.4 u 14.5). KpynHorabaputHble
CthepryecKre poNMKONOALLMMHUKIA YacTo YCTaHaBNMBatoT-
CS NpW NOMOLLYM ruapasnmyeckoro npecca. Ha puc. 14.6
MnoKa3aH MOHTX NOALUMMHUKA NPW UCTIONb30BAHN BTYIKN
1 TMAPaBAMYECKON ramku. Ha puc. 14.7 nokasaH apyroi
MeToz, nocazku. Bo BTYNKe NpocBepniMBaoTCs OTBEPCTUS,
yepes KOTOpble Nof, AaBNeHWeM Ha THe3f0 NOALIMMHUKA
nofaeTcs Macno. Tak Kak NoALINMHMK PaCLUIMPSETCS B pagu-
aNbHOM HanpaeNeHun, BTyNKa BCTaBNSETCS B OCEBOM
HanpasneHnuy Npu NOMOLLLM PEryNMPOBOYHbIX OONTOB.

Mpn ycTaHoBKE CHEPUYECKMX PONNKOMOALIMMHUKOB
HEoOX0AMMO KOHTPONMPOBATh YMEHBLLEHUE UX PaauanbHOro
3a30pa C y4eTOM BENNYMHbI CMELLEHNS, YKA3aHHOI
B Tabnuue 14.1. PaguanbHblii 3a30p He06X0AMMO U3MEPSTb
npy NOMOLLM CneuuanbHbIX LLynoB. Mpy 3TOM U3MepeHum,
KaK nokasaHo Ha puc. 14.8, 3a3op B 0601 psiax PONMKOB,
LOMKEH U3MEPSATbCS OAHOBPEMEHHO, a 06€ BENUYMHDI
JO/DKHBI ObITh MPUMEPHO OAWHAKOBBIMU, YEr0 MOXHO
[006UTLCS NPY NOMOLLM PEryNNPOBKIA NONOXKEHUS BHYTPEH-
HEro 1 HapyXXHOro KoneL,.

Mpwn ycTaHoBKe KpynHOrabapuTHOrO MOALIMMHMKA Ha
Bas, HapY>XXHOE KOMbLO MOALIMMHMKA MOXET NPUHATbL
0BaJsIbHYt0 (hOpMY MOA COBCTBEHHOM TSHKECTbI. Ecnn n3me-
peHne 3a30pa NPOBOAUTCS Ha HIKHEN YacTu Aedopmupo-
BaHHOIO NOALLMMHUKA, N3MEPEHHOE 3HAYEHNE MOXET ObiTb

Puc. 14.4. MoHTaX ¢ 3aKpenuTeNbHO BTYNIKOI

Puc. 14.6. MoHTaX noAwMnHuKa
npy nomoLyy
rMAPaBANYECKON raiku
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Puc.14.7. NMocapka NOAWMNHUKOB
CO cneuuanbHON BTYNKON
" rupponpeccom

Oonblue hakTyeckoro. Ecnm HenpaBuibHbIA paavabHbIi
BHYTPEHHWI 3330p MOAYYeH Takum 06pa3oM, W MCMOfb3YHOT-
€S 3Ha4eHNs 13 Tabnuupl 14.1, To Nocagka ¢ HaTAroM MOXXET
0Ka3aTbCs CAMLIKOM TYroW, a (DakTUYECKUIA 0CTATOYHbIN
3a30p — C/IMLLKOM ManeHbKuM. B aToM cnyyae, Kak nokasa-
HO Ha puc. 14.9, oaHa BTOpas NONMHOro 3a30pa B TOYKax
«@» U «0» (KOTOpble HaxoAsTCs HA FOPU3OHTANBHOI OCH,
NPOXOASLLEN Yepe3 LEHTP NOALMMHUKA) U «C» (KoTopas
HaxoAUTCs B HIKHEM MECTE NOALLMMHNKA) MOXET npume-
HATBCS KaK 0CTATOYHBIN 3a30p.

lpn MOHTaXXe CaMOYCTaHABNUBAIOLLMXCA NOALLMMHUKOB
Ha Ban C 3aKpenuTenbHOW BTY/KOIA, NPOBEPbTE, YTOObI
0CTaTOYHbIIA 3a30p He Obl1 CWLIKOM ManeHbKuM. [ish nerkoi
YCTAHOBKM HAPYXXHOr0 KonbLia cneayeT o6ecneymTb JocTa-
TOYHbIA 3a30p.

14.3. MpoBepka npu 3KcnayaTauum

Mocne OKOHYaHWS! MOHTaXa NOALLMIHMKA, CledyeT NpoBe-
CTI MYCKOBOE MCMbITaHME, Y4TOObI ONPEeAEUTb NPaBUILHOCTD
YCTaHOBKM noAwmnHuka. ManorabapuTtHoe 060pynoBaHue
MOXXHO BK/IOYUTb B PEXUME PY4HOI paboTbl, 4TOObI NpoBe-
pUTb NNABHOCTb X0AA MOALIMNHUKOB. Bo Bpems MycKoBOro
VCbITAHWS JOIDKHbI ObITb MPOBEPEHDI CEAYHOLLNE MOMEHTBI:
He 3aeAaeT N MOAWNMHWK BBUAY NMOMAfaHUs B HET0 MHO-
POAHbIX TeN, BUAUMbIE AeeKTbl, HEPaBHOMEPHbIA MOMEHT
BpALLEHNS], BbI3BaHHbIA HEMPABUIBHO BbINOSIHEHHOI YCTaHOB-
KOW WNI HECOOTBETCTBYIOLLEA MOHTXHOI MOBEPXHOCTbIO,
a TaKXe Ype3MepHblii MOMEHT BPALLEHMS, BbI3BAHHbIN
HENOAXOAALLMM 3330POM, OLUNGKOI BO BPEMS MOHTaXA MNK
TPEHWeM YNNOTHeHUs. B cnyyae OTCYTCTBUS OTKIOHEHWIA,
MO)XHO NEPEeBECTM CTAHOK B MPUBOAHON PEXXUM.

Puc. 14.5. Mocagka nopWwmMNHMKA CO CTSHKHOM BTYNKOM

Puc. 14.8. N3mepenue 3a3opa
B chepuyeckom
PONMKONOALIMNHUKE



NSK

Taonuua 14.1. YcTaHoBKa cthepuyeckux ponmKonoALLMUIHNKOB C KOHUWYECKUM OTBEPCTUEM

EavHMupl: MM

HoMuHanbHbIi YMeHblUeHNe Benmuua cmeluenns MUHUAMANbHbIiA

IMaMeTp OTBEPCTUS  PAANabHONO 3a30pa B 0CEBOM HanpasneHun zonyCTAMB it
KonycHoctb 1: 12 KonycHocTb 1: 30 OCTaTO4HbIA 3330p
BKIHO4YK-

Gonee TENbHO MUH MaKc MUH Makc MUH Makc CN C3
30 40 0.025 0.030 0.40 0.45 - - 0.010 0.025
40 50 0.030 0.035 0.45 0.55 - - 0.015 0.030
50 65 0.030 0.035 0.45 0.55 - - 0.025 0.035
65 80 0.040 0.045 0.60 0.70 - - 0.030 0.040
80 100 0.045 0.055 0.70 0.85 1.75 2.15 0.035 0.050

100 120 0.050 0.060 0.75 0.90 19 2.25 0.045 0.065

120 140 0.060 0.070 0.90 1.1 2.25 2.75 0.055 0.080

140 160 0.065 0.080 1.0 13 25 3.25 0.060 0.100

160 180 0.070 0.090 1.1 1.4 2.75 3.5 0.070 0.110

180 200 0.080 0.100 1.3 1.6 3.26 4.0 0.070 0.110

200 225 0.090 0.110 1.4 17 3.5 4.25 0.080 0.130

225 250 0.100 0.120 1.6 1.9 4.0 4.75 0.090 0.140

250 280 0.110 0.140 1.7 2.2 4.25 5.5 0.100 0.150

280 315 0.120 0.150 1.9 24 4.75 6.0 0.110 0.160

315 355 0.140 0.170 2.2 2.7 5.5 6.75 0.120 0.180

355 400 0.150 0.190 2.4 3.0 6.0 75 0.130 0.200

400 450 0.170 0.210 2.7 3.3 6.75 8.25 0.140 0.220

450 500 0.190 0.240 3.0 3.7 75 9.25 0.160 0.240

500 560 0.210 0.270 3.4 4.3 8.5 1.0 0.170 0.270

560 630 0.230 0.300 3.7 4.8 9.25 12.0 0.200 0.310

630 710 0.260 0.330 4.2 5.3 10.5 13.0 0.220 0.330

710 800 0.280 0.370 4.5 5.9 1.5 15.0 0.240 0.390

800 900 0.310 0.410 5.0 6.6 12.5 16.5 0.280 0.430

900 1000 0.340 0.460 5.5 74 14.0 18.5 0.310 0.470

1000 1120 0.370 0.500 5.9 8.0 15.0 20.0 0.360 0.530

MpumeyaHue BennyMHbI YMEHbLUEHNS PaaMaNbHOr0 3a30pa YKaablBAIOTCS Afist NOAWMIHMKOB C 3a30poM CN.
[Inst NoALINNHUKOB ¢ 3a30poM C3 NpeACcTaBNEHHbIE MAKCUMaIbHbIE BEIMUYMHBI AOSDKHbI
NPUMEHSITLCS 151 YMEHbLUEHWSI PaauanbHOro BHYTPEHHEro 3a30pa.

KpynHorabapuTHble CTaHKW, HA KOTOPbIX HEBO3MOXHO
paboTartb B py4HOM PEXMME, NoCNe NPOBEPKM HEOOX0AMMO
3anycTutb 63 Harpysku, a 3aTem cpasy e BbIK/OYUTb
nUTaHWe, YT0Obl CTAHOK MO WHEPLMMA JOLIEN 0 MOJHOI
0CTaHOBKM. CnepyeT ybenuTbCs, YTO MOALNMHUKM
(DYHKLMOHMPYIOT HANeXalLym 06pa3om, T.€. OTCYTCTBYHOT
BMOpaums, LUYM, KOHTAKT BpaLialoumxcs aetanei u T.4..
PaboTy CTaHka B NPMBOAHOM PeXMMe CNefyeT HauuHaTh
MenJIeHHo, 6e3 Harpysku, noj TiaTesbHbIM KOHTPONEM,
4T0ObI YOEAUTHCS, YTO HUKAKUX OTKMOHEHM B paboTe
MOAWMNHUKOB HET. ECNu OTKNOHEHMIA HET, MOXHO
YBENNYNTb CKOPOCTb CTaHKa, Harpysky v T.A. O HOPMbI.
Bo Bpemsi myckoBOro ucnbiTaHus HeobxoaumMo 0bpaTuTh
BHMMaHME Ha NPUCYTCTBME TaKWX nokasatenen AedeKToB
paboTbl, KaK aHOMabHbIiA LYM, NOBbILIEHIE TEMNEPATYpbI
MOAWMWMHNKA, YTEYKa U 3arpsisHeHne cmasku. Ecnm Bo
BPEMS TECTOBOr0 NMPOroHa 0OHApYXWUBAKTCS Kakue-
nmbo aHomanuu B paboTe MOALIMMHMKOB, 000pYAOBaHNE

Puc. 14.9. U3mepetue 3a3opa B KpynHOraGapuTHbIX clleflyeT HeMeANeHHO 0CTaHOBMTb M OCMOTPETb. Ecnn
Cihepuieckux ponuKonoAWNNHUKaX Heo6XoaUMOo, NMOALNMHAKN C LIENbI0 NPOBEPKM MOXHO
[NIEMOHTWPOBATb.
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HecmoTpst Ha To, YTO TemnepaTtypa NOAWMMHUKA onpeje-
NSIETCA Kak Temnepatypa NOBEPXHOCTU KOPMYCa, XXenatesb-
HO M3MEpATb HEMOCPEACTBEHHO TEMMEPaTYpy HapY)XXHOro
KONbLia Yepe3 CMa30uHbIe OTBEPCTHAS.

Temnepatypa NOAWMWNHMKA A0MKHA NOCTENEHHO BO3-
pacTatb B TEYEHWUe OJHOIO - IBYX 4YaCOB C MOMEHTA Havana
paboTbl A0 AOCTUXEHUS MOCTOSIHHOrO TEMNEpaTypHOro
YpoBHS.. B cnyyae HenpaBMNbHON YCTAHOBKM MOALIMMHUKA,
€ro Temnepatypa MOXXeT MrHOBEHHO MOLHSTLCS W 0CTaBaTb-
€S HEHOpPMaJbHO BbICOKOW. TPWYNHOIA 3TOI HEHOPMANLHOM
TEMMepaTypbl, MOXET ObITb YPE3MEPHOE KOJIMYECTBO CMa3KM
VNN HeLOCTATOYHbIA BHYTPEHHWA 3a30p, HENpPaBWbHBIN
MOHT@X MOALWMWMHMKA UK CANWLKOM B0MbLIOe TpeHue
B YNIOTHEHUSIX.

Mpn paboTe Npu BLICOKUX TemnepaTypax, HEBEPHbIN
noabop Tvna NOALIMMHIAKA U METOAA CMa3KK TaKe MOryT

npuBecTn K aHoMaJibHOMY NOBbILIEHNO TeMnepaTypbl.

3BYK MOALWMNMNHUKA MOXHO MPOBEPUTH MPK MOMOLLM
CMeunanbHoro Wymomepa Man ApYrux WHCTPYMEHTOB.
[POMKWII MeTanANYecKuin 3BYK, LPYron HeperynsipHoli
3BYK MOryT CBULETENbCTBOBATL O HEHOPMANIbHBIX YCNIOBUSX
paboTbl, M MOFYT ObiTb BbI3BaHbl HEMPaBUNbHBIM CMOCO-
60M CMa3Km, HETOYHBIM LLEHTPUPOBAHMEM Basa 1 Kopnyca
AU nonagaHuem B MOALWNMHUK MHOPOLHbLIX TeN.
B03MOXHbIE MPUYMHBI OTKIOHEHUA PaBoTbl NOALMMHUKOB
1 KOPPEKTUPYIOLLME AeACTBUS ANs UX YCTPaHeHUs npea-

CcTaBneHbl B Tabnuue 14.2.

Ta6nuua 14.2. MpuymHbI OTKIOHEHMIA B pa60oTe NOALIMNHNUKOB W KOPPEKTUPYIOLWMUe AEACTBUS

OTKIOHeHHSs BO3MOXHbIE MIPUYMHI KoppekTupylouive AeicTaus

HecooTBETCTBYIOL{as! HArpy3Ka W cnpaBuTb NOCAAKY, BHYTPEHHMUI 3a30p, NPEBAPUTENbHbIA HATSI,
MIOSIOMEHUE KOpyCa
T POMKHMiA HenpasunbHas ycTaHoska OTKOPPEKTUPOBATH TOYHOCTb CTAHKA U LIGHTPUPOBAHYE BaNa U KopNyca,
METaIYecKuit TOHOCTb METOA MOHTAXA
3BYK (1) He/0CTaT0uHOe KONMYECTBO CMa3Ky
UM HECOOTBETCTBYIOLIAR CMa3Ka JIONOAHMTL CMa3Ky WAv MoA0GpaTh ApYrylo cMasky
KOHTaKT BpALLAKLIMXCS YacTeii (OTKOPPEKTUPOBATb NAGUPUHTHOE YIITIOTHEHVE 1 T.4.
TPELLWHbI, KOPPO3VS, LiAPATMHbI HA 3aMEHUTL UM POMBITH IOLIMTHIK, OTKOPPEKTUPOBATb YIIOTHEHMUS,
LLiym ] JOPOXKE KaUeHNs YICNONb30BATH YCTYH0 CMa3Ky
per);w;ubm BpUHENMpOBaHHE 3aMeHUTL NOAWMTHIK 1 0GPATUTb 0COGOE BHUMAHME BO BPEMS! NOCAKN.
OTCRavBaHUE Ha OPOXKKE KAYeHNst 3aMeHUTL NOALIMTHIK
Cnuwwkom GonbLuoit 3a3op WcnpasuTb nocagky, BHYTPEHHMIA 3a30p, NPeABaPUTENbHbINA HATAT.
Heperynsipbiii  Monagianye NoCTOPOHHUX Ten 3aMEHUTL UM NPOMBITb NOALIMTHIK, OTKOPPEKTUPOBATb YINOTHEHUS,
3BYK YICTI0Ib30BATb YACTYI0 CMA3Ky

TPElLHLI WM OTCNAMBAHME Ha LWAPUKaX 3aMEHUTL NOAUIMTHIK
1136bITO4HOE KOSMYECTBO CMA3KIA YMEHbLIMTb KOMHECTBO CMA3KW Wi MI0J0GPaTb Goniee rycTyio cmasky
He/10CTaTOuHOE KONMIECTBO CMasKyt Wi Jl06aBHTb CMa3Ky W/ 3AMEHWTb Ha CMa3ky GO BbICOKOO KayecTsa
HECOOTBETCTBYHOLLIAA CMa3Ka

AHOMasTbHOE HecooTBeTCTRYKOWAs Harpy3ka W ACnpaBuTb MOCAAKY, BHYTPEHHMUI 3a30p, MPEABAPUTENbHbI HATSI,

TI0BbILIEHNE OTKOPPEKTVPOBATH NOSIOXKEHME 3anfeuka Kopnyca

U HenpasunbHas ycTaHosKa OTKOPPEKTUPOBATb TOYHOCTb CTAHKA 11 LEHTPUPOBAHHE BaSa 1 KOpNYCa,

TOYHOCTb METOA MOHTAXA
MpockarnbasiBaHye B 0GAACTU MOBEPXHOCTM | TONpABUTb YINOTHEHNS!, 3AMEHWTL NOMILMHUK, OTKOPPEKTUPOBATb MOCAIKY
TIOCAZKM, CUMbHOE TPEHNE YIIOTHEHMUI 11 MOHTaX
BpUHENNMOBaHHE 3aMeHUTL NOAWMMHIK U 06PALLIATCS C NOALWMMHAKAMYA aKKYPATHO
OTcnausame 3aMEHUT MOALMTHIK
Bubpauus

(oceBoe Guetve) HenpasunibHas yCTaHoBKa

MonaaaHne NoCTOPOHHIX Ten

(OTKOPPEKTUPOBATb NEPNEHANKYNAPHOCTb Baa W KOpMyca Wiv TopLia 1 KonbLa

3aMeHUTb UK NOYUCTUTD NOAWNMHUK, YAYHLINTD YINOTHEHNE

Cnnwukom 6onbLLOE KOMYECTBO CMa3KM
lMonapaHune NoCTOPOHHMX Ten
1 abpa3suBHbIX TEN

Yreuka unm
00€ecLBEYMBAHNE CMA3KU

YMeHbLUMTb KONMYECTBO CMa3KM unin nogo6pathb Gonee rycTyto cmMasky
3aMEHUTb NOAWNMHUK UM CMa3Ky
MoynCTUTb KOPNYC M CONPSKEHHbIE AeTanm

KommenTtapuin

(') NMpu paboTe cpeaHe- 1 KPYNHOrabapuTHbIX LMANHAPUYECKIX PONMKONOALLMMHUKOB W LLIAPUKONOALINMHIUKOB,
CMa3bIBaEMbIX NIACTUYHON CMA3KOM, NPU HU3KON TEMNepaType, MOryT BO3HUKATb NPEPbLIBUCTbINA MUCK UK TyLEHNE.

Mpy Taknx HU3KOTEMMEPATYPHBIX YCNIOBIUSX TEMNEPATYPa NOALMMHUKA He GyaeT NOAHMMATbCS, BO3AENCTBYS HA
YCTaNoCTb UMW CBOMCTBA CMa3Ki. HECMOTPS Ha NOSIBNIEHME MCKA WM TYAEHNS B NOAWMMHUKE B TAKUX YCIOBUSX

paboTbl, NOALWMMHAK MOXHO MCMONb30BaTh 1 Aanblue. B cnyyae HeOGX0AUMOCTY YMEHbLUEHNS YPOBHS TAKOTO LUyMa,
noxanyicta, 06paTuTech 3a KoHcynbTaumen K cneuuanuctam bamxaiiwero oguca NSK.

A 120



14.4. leMOHTaX NOALINNHNKOB

MoALWMMHNK MOXHO AEMOHTIMPOBATD C LIEbH MPOBEAEHNS
NepUoANYECKOr0 KOHTPOMS UM NO APYriAM NPUYKUHAM.

B cnyyae noBTOPHOI YCTaHOBKK NOAWMMNHMKA WIK
DIEMOHTaXa C LieNbto NPoBEpKM, pa3bopKy cneayeT npoBo-
IUTb Npyu COBNMIOAEHUN TEX Xe CaMbiX Mep NPeaoCcTOPoX-
HOCTW, YTO 1 MPM €ro YCTaHOBKe. B cnyyae nocaaku noa-
LUMMHUKA C HATAroM, ero AEMOHTaX MOXET ObiTb 04YEHb
3aTpyAHNTENbHBbIM. CpeAcTBa ANns AEeMOHTXA MOALINMHN-
Ka [OMXHbl YYUTbIBATb OPUTMHANBHYK KOHCTPYKLNIO
conpsratowmxcs Yacten. C Lenbio NpaBuibHOro JEMOHTa-
Xa NoALLINMHNKA, CNeayeT, NPeXxae BCero, 10 Havana one-
pauuu, yCTaHOBWUTb MPOLIEAYPY, @ TakXe 04epeaHOCTb
onepaumii AeMOHTaXa OTAENbHbIX YacTei, Ha OCHOBE Yep-
TEXa KOHCTPYKLMM MOALLIMIHUKOBOTO Y3Na, a TaKxke C yye-
TOM METOZA NOCAKN.

14.4.1. [leMOHTaX Hapy)XXHbIX KoneL,

B cnyyae AEMOHTaXa Hapy)XXHOro KonbLia C TYroii nocas-
KOW, cnejyeT cHayana pasmMecTUTb BbiTankusawLme
BMHTbI B HAPE3HbIX OTBEPCTUSX B KOPNYCE, Pa3MeLLeHHbIX
B HECKOJIbKUX MECTax, Ha OMHAKOBbIX PACCTOSHUSX MO
OKPYXXHOCTM, KaK NMOKa3aHo Ha pucyHke 14.10, a 3aTem
[IeMOHTWPOBATb MOALINMHUK NyTEM PaBHOMEPHOIO 3aBUH-
YNBAHUA BbITANKUBAKLMX BUHTOB. T OTBEPCTUS ANs
60nTOB BCErAa LOMKHbI ObiTb 3aKPbITbl 3araylwKamu,
KOrJja He MCMONb3YIOTCS A1 Onepauyin femoHTaxa. B cny-
Yae C pPasbeMHbIMI MOALIMMHUKAMM, TAaKUMI KaK KOHMYe-
CKMe PONMKONOALIMIHIKA, B KOPMYCE NOALIMMHNKA CneayeT
npojenarb HeCKONbKO KaHaBOK (MPOMWAOB), Kak MoKasaHo
Ha pucyHke 14.11, Takum 06pasom, YToObl MOXHO ObiNo
CHSITb Hapy>Hee KOJbLO C MOMOLLbI) BbITANKNBAIOLLETO
060pyA0BaHNS UK NYTEM €ro BbIKONAYMBAHNS.

B 1E

Puc. 14.12. lemoHTaXK BHYTPEHHEro
KOJIbLia C NOMOLLbIO
npecca

Puc. 14.13. leMoHTa)x BHYTPEHHEro KonbLa
C MOMOLLbI0 ChbemHuKa (1)

NSK

14.4.2. 1eMOHTaX NOALMNHNKOB C LWIMHAPUYECKUM
0TBEpCTUEM

ECnm KOHCTPYKLMS CUCTEMbI NOALINNHMKA 06ecneynBaeT
BO3MOXHOCTb BbITAJIKWBaHWsI BHYTPEHHEr0 KONblLia, Toraa
370 ObICTPbLIA U NPOCTON METOA. B 3aTom cnyuyae, ycunme
pa3bema [0JKHO BO3AENCTBOBATH MCKIYNTENBHO HA
BHYTPEHHEE KOMbLO nogwwunHuka (puc. 14.12). Yacto
MPUMEHSIIOTCS CbEMHUKMN, NPELCTABNEHHbIE HA PUCYHKAX
1413 n14.14.

BbITankuBarowmin BUHT
n

SilaY

3arnywka

Puc.14.10. [lemoHTaX Hapy)XXHOT0 KONbLA NPYU NPUMEHEHNN

BbITaJIKNBAKOLMX BUHTOB

Puc.14.11. KaHaBKu B KOpnyce KOHUYECKOro
PONMKONOAWMIHUKA ANS AEMOHTAXA

Puc.14.14. [leMmOHTaXX BHYTPEHHEro KonbLua
C NOMOLLbIO CbeMHMKa (2)
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B 06oux cyyasx, 3axaTbl CbEMHUKA JOMKHbI CLENNATLCS
C TOPLOM BHYTPEHHEr0 KoMbLa, No3TOMy PEKOMeHyeTcs
y4ecTb pasmep 3anfieynka sana unu Bblpesatb B Bane
COOTBETCTBYIOLLME KAHABKM 15 CbeMHUKA (puc.14.14).

MeTop, Bnpbicka mMacna 06bI4HO MPUMEHSiETCS AN
CHSTUS KPYNHOrabapuTHbIX MOALIMMHUKOB. YaaneHue noa-
LWMMHWKOB MPOM3BOAUTCS NMPOCTbIM CMOCO6OM, NyTeEM
BBOJA Macna nof BbICOKUM [aBNEHNEM CKBO3b OTBEPCTUS
B Basie. B cnyyae AEMOHTaXa OYEHb LUMPOKMX MOALLMMHY-
KOB, MOMMMO METO/ia BNPbICKA Macna UCronb3ytoTes eLe
1 CbEMHUKM.

MeToa MHAYKLMOHHOMO HarpeBaHus NpUMEHSIETCs s
[eMOHTaXa BHYTPEHHUX KOMeL, LUANHAPUYECKUX PONUKO-
nofwunHukoB Tuna NU u NJ. BHyTpeHHWe KonbLia Harpe-
BalOTCS, NOCPEACTBOM NMPUMEHEHMS BbICTPOr0 MECTHOrO
HarpeBaHns, a 3aTem Cpasy Xe CHumatoTcs (puc. 14.15).
WNHAYKUMOHHOE HarpeBaHue NMpUMEHSIETCS Takxe Ans
YCTAHOBKMW HECKONbKMX MOALINMHUKOB 3TUX TUMOB HA BaJ.

BHyTpeHHee KonbLo

[T~ 3axBaTbl CbeMHMKa

;

el ‘ @
[ 1

Puc. 14.15. leMOHTaX BHYTPEHHEr0
KOJIbLIA C MOMOLLbIO
WHAYKUVOHHOrO HarpeBaTens

Puc.14.18. [lemoHTaX 3aKpenuTeNnbHOM BTYKM C NOMOLLbIO
cTonopa (orpaHuyMTENs) U 0CEBOro AaBNEHUs
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Puc.14.16. YpaneHne CTsOKHOW BTYNKK
C MOMOLLbI0 0TBOAHON raikm (1)

14.4.3. IeMOHTaX NOAMNNHNUKOB C KOHUYECKNM
0TBEPCTUEM

Bo Bpemst IEMOHTaXa OTHOCUTESbHO MaJibIX MOLLIMITHM-
KOB C 3aKpEnuTeNbHbIMU BTYNIKAMM, BHYTPEHHEE KOAbLO
YAEPXKUBAETCS C MOMOLLBH OrPaHNYMTENS, PACTONOXKEHHO-
ro Ha Bae, a raitka ocnabnseTcs Ha HeCKONbKO 060POTOB.
3artem cnegyeT HECKObKO pa3 yaapuTb MOSIOTKOM Mo BTYA-
Ke, NPUMEHSIS COOTBETCTBYIOLLMIA MYaHCOH, KaK NOKa3aHo
Ha pucyHke 14.18. PucyHok 14.16 nokasbiBaeT npoueaypy
YAANEHNs CTSDKHOI BTYSIKW NYyTEM 3aBUHYNBAHMS raiki. Ecnn
npoBefieHne 3TOi NpoLesypbl ABNSETCA CNOXHbIM, TOrAa
[0NYCKAeTCS NPOCBEP/NBAHNE HECKONbKUX OTBEPCTUIA ANs
BUHTOB B raiike. BTynka BbITArMBaeTCs 3a CYeT 3aTaruBa-
HWSt BAHTOB CMOCOOOM, NOKa3aHHbIM Ha pucyHke 14.17.

KpynHorabapuTHble NOALIMMHUKNA MOTYT CHUMATbCS Npo-
CTO NOA AaBneHuem macna. PucyHok 14.19 npeacrasnser
METOZ, AEMOHTaXA NOALUMMHUKA NYTEM HArHeTaHWs Macna
noj BbICOKWM [JaBNIEHNEM 4Yepe3 0TBEpPCTME W KaHABKY,
BbIMOMHEHHBIE B KOHYCHOM Bane. Takum 06pasom, Bbl3blBa-
€TCS TEPMUYECKOE pacluMpeHne BHYTPEHHEro KonbLa. Bo
BPEMS 3TOW NpoLieaypbl NOALUMMHUK MOXET BHE3AMHO CMe-
CTUTbCS B OCEBOM HAMPaBfeHWN B MOMEHT, KOrAa Hatsr
yMeHbLuaeTcs. Mo3Tomy B LEnsx 3awwmTbl, PEKOMEHAYeTCs
1CNoNMb30BaTh CTONOPHbIE raiikn. Ha pucyHke 14.20 noka-
3aHO CTArMBaHWe MOALUMMHMKA C MOMOLLbI MMApaBanye-
CKOW ranku.

Puc.14.17. YpaneHue CTS)KHON BTYNKN
C MOMOLLbIO OTBOAHOW
raikm (2)

Puc.14.19. leMmoHTaX C NOMOLLbIO FTMAPOHAcOCca
BNPbICKMUBAIOLLET0 Macno



14.5. MpoBepka NOALWMNHUKOB
14.5.1. MpombIBKa NOALMNHNKOB

Bo Bpems NPOBEpKY NOALIMMHNKA, CNEAYeT B Nepayio
0Yepe/ib NPOKOHTPONNPOBATb M 3ANNCATb AAHHbIE, KAcalo-
LUMecs BHELUHEro BUAA NOALLMMHNKA, a TAKXKe KOJNYecTBa
1 COCTOSIHWS OCTaBLUErocs CMa3blBaOLLEro BELeCTBa.
Mocne 0TG0pa CMa3k As aHanM3a, NOAWNMHUKM CnepyeT
NpombiTb. OGbIYHO [/1st NPOMbIBKM MCTIONb3YETCs NErkoe
Macno Mnn KepocuH. [JeMOHTUPOBAHHbIE MOAWMIHUKM
cneayeT cHayana npefBapuTenbHO NPOMbIThb, @ 3aTeM
0nonocHyTh. Mpy NPOMbIBKE NOAWMMHUKOB B BaHHE, HE06-
X0ZMMO WCMONb30BaTh MPOBOJIOYHYIO CETKY, Ha KOTOPOW
MOALWMUMHUKA ONYCKAIOTCA B Macno, U Kotopasi npemot-
BPALLAET KOHTAKT MOAWMUMHUKOB CO CTEHKAMU W [HULLIEM
0ayka. ECv NoAWMNHUK, B KOTOPOM HaxoauTcs MHOpOAHoe
Teno, BpalaeTcs BO BPEMS NPEeABAPUTENbHOM YNCTKM, TO
ZIOPOXKM MOTYT noBpeauTbes. CMasky W apyrue 3arpsis-
HeHUsi HeoGXOAMMO YAANUTL BO BPEMS NpPeaBapuUTenbHoM
YEPHOBO/ YNCTKIA C MOMOLLBHO LETKV UK APYriX CPEACTB.
Korga noAwunHNK NPakTMYecKU OYMLLEH, ero cneayet
MPOMBITb HAYUCTO. DUHNLLIHOE NPOMBIBAHNE MOALINTHUKE,
MOrPYXEHHOT0 B KEPOCHH, JOMHKHO NMPOBOANTLCS 0YeHb
aKKypaTHo. Macno unu KepocuH s onepaLyin onosackm-
BaHWs JOJKHO ObITb BCEr/a YACTbIM.

Puc.14.20. [leMOHTaX C NOMOLUbIO rMAPOraikn

NSK

14.5.2. lIpoBepKa 1 oLeHKa COCTOSAHUS NOAWMNMHUKOB

Mocne nonHoi NPOMbIBKM Y MOALMIHUKOB CReayeT npo-
BEPUTb COCTOSHWE JOPOXKKN KQueHns, 8 TaKXKe BHELIHNX
MOBEPXHOCTEIA, CTENeHb U3HOCA cenapaTtopa, YBenudeHue
BHYTPEHHET0 3a30pa, a TaKXe U3MEHeHNe fonycka. Kpome
TOro, He06X0ANMO OCMOTPETH MOALWMNMHUK Ha NpeameT
HanNuuUs BO3MOXHbBIX NMOBPEXAEHWUA UM OPYriX OTKIIOHE-
HWIA, C LENbI0 ONpeaeneHns BO3MOXHOCTW €ro MOBTOPHOMO
1CMONb30BaAHKS.

Y106bl NPOBEPUTDL NNABHOCTb BPALLEHNS HEPA3bEMHBIX
manorabapuTHbIX LIAPUKOMOALIMIHUKOB, BO3bMUTE MOA-
WUMNHUK B PYKY B FOPU3OHTANbHOM MOMOXKEHMM, A 3aTeM
BpALLAiTe HApYXHOE KOJbLO. Pa3beMHble PONMKOMOALINM-
HUKM, TaKNe Kak, KOHUYECKNE, MOXHO NPOBEPSTb NOCPea-
CTBOM OCMOTPA WX 3NEMEHTOB Ka4YEHNs W LOPOXKN KayeHnst
Hapy)XHOr0 KOMbLia.

KpynHorabapuTHble NOALNMHUKMA HEBO3MOXHO Bpa-
WaTh BPYYHYO, TEM He MeHee, He0OX0AMMO TLLATENbHO
0CMOTPETb 3NIEMEHTbI Ka4YeHUs!, NOBEPXHOCTU AOPOXKKM
KayeHusi, cenaparopbl, a TaKKe MOBEPXHOCTb KOHTaKTa
6opToB. Yem Gonee BaXHYK pofib BbIMONHSET NOALMIHUK
B y3ne, Tem 60nee TLWATENbHO OH JOMKEH ObITb OCMOTPEH.

PeLueHre 0 NOBTOPHOM NPUMEHEHNM MOALLMMHIKA AOMKHO
MPUHMMATLCS TONBKO NMOCNE YYeTa CTENeHN M3HOCA NoALLMM-
HWKA, (OYHKUMIA CTaHKa, BXKHOCTMW MOALUMMHIKA B CTaHKE,
paboymx YCNoBWIA, a TaKXKe Nepuoaa BPEMEHN [0 CNeAyHLLET0
KoHTpons. Ecnn o6HapyxmBaeTcs Kakoii-nmbo M3 Huxe
nepeyncneHHblx AeqeKToB, NOBTOPHOE NPUMEHEHUE MOA-
LUINMHMKA HEBO3MOXKHO U €10 CNeflyeT 3aMEHUTb.

(@) TpelLmHbl HA BHYTPEHHUX UMM  HAPYXHbIX KOMbLAX,
3NeMEHTaxX KayeHus uiam cenaparope.

(6) OTcnauBaHWs HA BOPOXKE KaYeHWUs AW 3femMeHTax
KaueHuns.

(B) 3HauuTeNbHbIE PA3MbIBbl HA MOBEPXHOCTU JOPOXKM
KayeHns, 6opTax Unn ANeMEHTax KayeHus.

(r) 3HauynMTenbHLIN M3HOC cenapaTopa UAU HENNOTHO
NOCAXEHHbIE 3aKNENKK.

(1) Hanuumne pXxaBumMHbI UK 3a4MPOB HA NOBEPXHOCTSX
JOPOXKM KAYEHUS NN 3NIEMEHTAX KadyeHus.

(e) Hannuue 3HauMTeNbHBIX CNEAOB OT YAAPOB MAKU OTTU-
CKOB bpuHenna Ha [0poXKax KayeHus unn Ha ane-
MEHTaX Ka4eHus1.

() OueBnAHas NON3Y4ECTb HA BHYTPEHHEM AVAMETPE Wi
M0 Kpar HapyXXHOro KonbLia.

(3) OueBuaHoe obecLBeYMBaHME, BbI3BAHHOE BbICOKOM
Temneparypon.

(n) 3HauMTENbHOE NOBPEXAEHWNE YNNOTHEHUS NN 3ALLMUT-
HbIX Waib 3aKpbITbIX MOAWMMHUKOB C NNACTUYHON
CMa3KoM.
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14.6. TexHn4yeckoe 00CNyXMBaHUE U NPOBEpKa
NOAWMNNHNKOB

14.6.1. 0GHapy)XeHUe N KOPPEKTMPOBKA OTKJIOHEHUI

[ns Toro 4ytoObl MOALWNMHUKIA COXPAHANN CBOW OPUrk-
HaslbHblEe 3KCMNyaTaLMOHHbIE KA4ecTBa Kak MOXHO J0Jb-
e, HeobxoaumMo 06ecneynTb WX Haanexallee cogepxa-
HIE, YXOA 1 NepPUOAMYECKNIA KOHTPOMb. ECin npumeHsiioTcs
npasuibHbIE NPOLEAYPLI N0 YXO4Y 32 NOALKUNHUKAMM,
MHOrMX Mpo6iem C NOALWMMTHUKAMIN MOXHO 1306exarb;
HaZIeXXHOCTb U1 NPOM3BOANTENBHOCTb 060PYAOBAHNS YBENU-
YMBAETCS, & IKCMNyaTaLNOHHbIE PACXOAbl YMEHbLLAKOTCS.
PekomeHayeTCs NpOBOAMTL MEPUOANYECKOe 06CTYXMBA-
HWe MO YCTaHOBNEHHON Npouefype. Takoe 06CnyxuBaHue
npeaycMaTpuBaeT KOHTPOMb AKCM/yaTaLMOHHBIX YCNOBWIA,
MOMONHEHE UK 3aMeHY CMa3bIBAOLLEr0 BELLLECTBA, @ TaKKe
perynsipHble 0CMOTPbI MOALIMMHMKOB. Bo Bpems akcnnya-
Tauum NOALIMMHMKA HEOOXOAMMO KOHTPONMPOBATL LUYM,
BMOpaLMIo, TeMnepaTypy U CMa3blBaHue.

Ecnm Bo Bpems akcnnyarauum 06Hapy»KMBAKOTCS Kakue-
NMBO OTKNOHEHMsI, CneayeT onpenenuTb NPUYUHY 1 Npeg-
MPUHSATb COOTBETCTBYIOLLME KOPPEKTUPYIOLLME NEeNCTBNS,
cornacHo Tabnuue 14.2. Ecnn 3to Heobxoaumo, NogwmMn-
HWK cnedyeT LeMOHTUPoBaTb M NOAPOBGHO UccnenoBathb.
Mpouenypa LEMOHTaXa 1 NPOBEPKM MOALIMMHUKOB Onuca-
Ha B rnase 14.5. «[poBepka NoALLMNHNUKOB>.

Yctpoiicteo NSK ansi oGHapyxeHus
BeteKToB/0TKIIOHEHUI B padoTe NOALWMNHMKOB

Ba)kHbIM MOMEHTOM BO BpeMs aKcnyarauui nogLwmn-
HMKa SIBNSIETCS paHHee 06HapY)XXeHWe NPU3HAKOB OTKNOHE-
HWA B paboTe MOALUMMHUKOB, A0 TOr0 Kak OHW BbI30BYT
cepbesHble noBpexaeHuns. Yctponctao NSK ans obHapyxe-
HWs fedekToB cocTosHus noawwmnHmkoB NSK (cm. cTp. C7)
OLLEHUBAET COCTOSIHME MOALIMMHMKOB W MepeaaeT npegy-
npexpeHne 06 OTKIOHEHMSIX MW aBTOMATUYECKW 0CTaHaB-
NIMBAET CTaHOK, YTOObI NPELOTBPATUTDL CEPbE3HbIE MOBPEX-

JeHusi. Kpome Toro, Takoe YCTPONCTBO MOMOraeT YyulUTh
onepaLyun TEXHUYECKOro 00CYKNBAHUS U COKPATUTh JKC-
MyaTaumoHHble pacxofbl.

14.6.2. MoBpexaeHns NOALUNHIKOB
1 KOPPeKTUpYIoLLue feicTBus

06bI4HO, €CNW MOALWMIMHNKN KaYeHUs 3KCMyaTupyoTCs
NpaBWNbHO, OHI UCNPaBHO NPOPaBOTaKT BECh PACCHYUTAHHBIN
CPOK YCTaNnoCTHON [ONTOBEYHOCTH. TeM He MeHee, 04YeHb
4acTo MOAWMNMHUKM BbIXOAAT U3 CTPOS NpeXAeBPEMEHHO
13-3a OLWKOOK, KOTOPbIX MOXHO Obl0 Obl M306eXaTb. Takue
NpeXAeBPEMEHHbIE 0TKa3bl MOALUMTHUKOB BO3HUKAT
BCNELCTBME HEMPaBUbHON YCTAHOBKM, 3KCMyaTauum uinu
cnocoba cMasKi NOALIMMHMKA, NONafaHns UHOPOAHBIX Ten
VNN BO3HMKHOBEHWS aHOManbHbIX Temnepatyp. Bce atu dhak-
TOPbI OKa3bIBAOT HETATUBHOE BAWUSIHME HA YCTANOCTHYHO [0N-
TOBEYHOCTb MOALLIMMHUKA.

Hanpumep, 3aefaHue GopTa NOALWMNHNKA, KaK OOUH M3
NPEXAeBPEMEHHbIX 0TKA30B MOALIMMHUKA, MOXKET ObiTb
BbI3BAHO HEJOCTATOYHbIM KONMYECTBOM CMasku unu
MCMOMb30BaHNEM HECOOTBETCTBYIOLLEN CMa3KM, Henpa-
BUNBHON CUCTEMON CMa3KM, HaNNuMeM WHOPOAHBIX Ten,
OLLIMOKaMM NPU MOHTaXE MOALIMMHNKA, CUNbHBIM OTKIOHE-
HUEM Bana Unu KOMOMHALMEN 3TUX OTKIOHEHMNA. Takum
06pa3oM, 04eHb TPYAHO ONPeLENiTb AENCTBUTENbHYHO NpK-
YNHY NPEXAEBPEMEHHbIX 0TKA30B NOALLIMMHIKOB.

Ecnn Bce ycnoBus Bo BpeMs 0TKasa MOALIMMHUKA,
a TakXe, NPeALIEeCTBYIOLWME OTKA3y, U3BECTHbI, BKIHOYas
0671aCTb NPUMEHEHIS, IKCTINyaTaLWMOHHBIE YCIIOBUS W YCIO-
BUSI OKPYXKIOLLIEW Cpefbl, TOFAA CYLLECTBYET BO3MOXHOCTb
3HAYUTENBHOTO COKPALLEHUS BO3HUKHOBEHMS NOA0OHbIX
0TKa30B B Oyayuiem, 6narofaps TWATeNbHOMY aHannu3y
XapakTepa NoBPEXAEHMS 1 BEPOSITHbIX MPUYMH.

B Tabnuue 14.3 npencrasneHbl npumepbl Haubonee
TUNIUYHBIX 0TKA30B M NOBPEXEHMIA NOALINMHIKOB, @ TAKXKe
MPUYNHDBI UX BO3HUKHOBEHMS! 1 KOPPEKTUPYIOLLINE AENCTBUS.

Ta6nuua 14.2. NMpuunHbI 0TKA30B NOAWMNHUKOB U KOPPEKTUPYIOLLME AENCTBUSA

Twnbl 0TKa308

B03MOXXHbIE NPUYMHBI

KoppekTupyloLme AeicTeus

Otcnausanue

0TCcnavBaHue Ha 0JHOI CTOPOHE AOPOXKM
KayeHusi paauanbHoro NOAWNIHIKA

HenpasunbHas oceBas Harpyska

CnepyeT 1cnonb3oBaTb CBOGOAHYHO
nocaaKy npu yCTaHOBKE HapyXXHOro KonbLa
NOALIMMHIKA CO CBOGOAHON 0MOpoiA, 4ToGbI
o6ecneynTb 0CEBOE PacLUMpeHKe Bana

OTCnanBaHne AOPOXKI KayeHns no
CUMMETPUYHOMY PUCYHKY

HapyLeHve oKpyriocTy BHYTPEHHero
0TBEPCTMS Kopryca

BbinpasuTb Kopnyc

PVICyHOK OTCNIaMBaHwsi HanpasfieH B CTOPOHY JOPOXKM

KayieHus B paanasbHbIX LWAPUKOMOALIUMHNKAX.
OTcnaviBaHme 6anxe K Kpato JOPOXKI KayeHust
W NOBEPXHOCTN Ka4eHUs B POSIMKOMOALWIMMNHNKAX

HenpasunbHas ycTaHOBKa, OTKIOHEHME Bana,
HenpasuibHble A0NYCKK Bana 1 Kopnyca

Heobxoanmo cobniofaTh 0CTOPOXKHOCTB NPy
MOHTaXE W LIEHTPUPOBaHIN, MofioBpaTh
NOAWMIHUK C 6OMbLUMM 3330POM, UCTIPaBUTL
MepreHAVKYNSAPHOCTb Baa 1 3ansieynka Kopryca

OTcnansaHne JOpOXKI Ka4eHNs C TakiM Xxe
WHTEPBAIOM, 4TO 1 HAa 3NEMEHTaxX Ka4eHus

BonbLUE YAapHbIE HATPY3K NPU MOHTAXE,
KOPPO3Wsl, BbI3BAHHAS MPOLOKUTESIbHbIM
NPOCTOEM NOAWMNHUKA

Heo0XoMMO COBAIOAATL OCTOPOXKHOCTb

MIPY MOHTE)KE MOAWNNHUKA U HAHECTV
aHTVIKOPPO3MITHbIE CPBACTBA, EC/M 060pya0BaHUE
OCTAHOBIEHO Ha AYITENbHbIA MIEPUOL

MpexneBpeMeHHOe 0TCNavBaHne Ha AOPOXKKax
Ka4yeHus Unu afiemMeHTax KayeHus

HegocTarouHbiii 3a30p, Ype3MepHast Harpy3ka,
HEMOAX0AALLAs CMa3Ka, PKaBUMHA 1 T.4.

MNopmo6patb COOTBETCTBYIOLLYIO NOCAAKY,
3330p NOALUIMMHIKA M CMa3Ky

TTpeXaeBPEMEHHOE OTCNAVBAHIE B AYNMIEKCHbIX MOALIMMHIAKAX

YpeamepHasi NpeaBapuTesbHas Harpyska

OTperynupoBartb npesHaTsr
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Tunbl 0TKa308

BO3MOXHbIE NPUYMHBI

KoppekTupytome AeicTens

3apupbl

3a7upbl ¥ NOOCHI MEXAY NOBEPXHOCTAMM
AOPOXKKN KAYEHWUA 1 3NEMEHTOB KaveHus

HecooTBETCTBYHOWAS NEPBOHAYANbHAS CMa3Ka,
4PE3MEPHOE KONMYECTBO KOHCUCTEHTHON
CMa3Ku, BbICOKOE YCKOPEHYE Npi 3arycKe

Vcnonb3osath Gonee MArKyio cMasky
1 u3beratb GbICTPOro YCKOPeHMs

BuMHTOBbIE 33AMPbl UK NONOCH! HA
NOBEPXHOCTU LOPOXKW Ka4eHns yNopHbIX
LLIAPUKONOALLNMHUKOB

[JlopoXKy KayeHust Ha KonbLiax He
napanneJsibHbl, CIULIKOM BbICOKasi CKOPOCTb

(OTKOPPEKTUPOBAT NPOLIEAYPY MOHTAXA,
NPYMEHUTD MPEJHATS WK BbIGPaTb ApYroi
TN NOALMNMHUKA

3a7upbl U NONOCHI MEXAY TOPLOM
POJIMKOB M HanpasnstoLyMM 6opTom

HecooTBETCTBYOLLAS CMa3Ka, HenpaBubHas
YCTaHOBKA 1 G0NbLuast 0CEBast Harpyka

Mopo6path COOTBETCTBYIOLLYHO CMa3Ky
¥ U3MEHNUTb CMOCO6 MOHTaXa

TpewuHb!
TpeLLHb! Ha HApY)XHOM WU BHYTPEHHEM
KonbLie

YpeaMepHble yAapHble Harpyaky, YpesmepHast
110CA/KA C HATSArOM, NI0Xast LATMHAPUYHOCTb
MOBEPXHOCTH, HECOOTBETCTBYIOLIAR BENMYMHA
KOHYCa BTYSIKY, GOMbLLIOIA PAAMYC ranTeny,
PasBUTME TEPMAIbHBIX TPELVH 1 OTCAIaNBaHMS

113y4uTb YCNOBWS HArpy3KM1, N3MEHUT
nocaaky NMoAWMNHYKa 1 BTYNKKU. Paguyc
rantenu fomKeH ObiTb MeHblLe paguyca
(hacku NOAWHNHUKA

TpeLLmHbl HA aneMeHTax KayeHus. Pasnom
6opTa

Pa3BuTue 0TCNanBaHus BBIZY YAapoB no
60pTy BO BPEMS! MOHTa)XXa VN NafeHns
NOALIMMHNKA

0CTOPOXHO 0GpALLATLCS C MOALINMHUKOM NpI
XPaHEH!N 1 MOHTaXE

PaapyLueHve cenaparopa

HecooTBeTcTByloLian Harpyska Ha
cenaparop BCNeACTBUE HENpPaBuibHOro
MOHTaXa 1 CMasKkun

cKniounTb OLWMGKM NpY MOHTaXE, NPOBEPUTHL
METOZ CMa3Kin 1 CMa304HbIA MaTepuan

BMATUHBI

BMSATMHBI Ha IOPOXKKaX KaYEHNs C TaKUM Xe
PUCYHKOM, KaK 1 Ha 3JIEMEHTaxX KayeHus

YzapHas Harpy3ka Bo BPpEMsl MOHTaXa U
YpesmepHast Harpy3Ka npy OTCYTCTBUV BPALLEHUS!

0CTOPOXHO 00paLLATLCA C NOALIMIHUKOM

BMSATMHbI Ha IOPOXKKaX KaYeHus
N 3NemMeHTax KayeHms

lNonaaaHne MHOPOAHBIX TeN, TaKX Kak
MeTannnyeckas CTpyXxka nnn necok

MPOMbITb KOPNYC, YNYYLLNT YNNOTHEHME,
1CNONb30BATh YMCTYI0 CMa3Ky

AHOManbHbI U3HOC

JloxHoe GpuHennMpoBanme
(sIBNEeHue, CXoXee C OPMHENNMPOBaHNEM)

Bubpauys noawmnHuka 6e3 BpaLLeHus
BO BPEMS! HArpy3Ku1 UK KayaTenbHoe
IBIDKEHNE HeGOMbLLIOA aMnMTyAbl

3aWmTUTb BaN W KOPMYC, UCMoNb30BaTh Macno
B KQYECTBE CMa3Ku, YMEHbLUMTb BUGPALVIO
nocpesCcTBOM NPUMEHEHNs

DPETTUHT-KOppPo3us

He60nbLUOiA N3HOC MOBEPXHOCTU NOCAAKM

YBENMYUTb HATAT 1 UCTIONL30BATb CMA3Ky Mac/om

113HOC OPOXKKM KaueHusl, 3/IEMEHTOB
KayeHus, 6opTa 1 cenaparopa

MNonaaaHne MHOPOAHBIX TN, HenpaBubHas
CMaska, pXaB4ynHa

YnyywmTh YNA0THEHNE, NPOMbITb KOPNYC
W 1CNoNb30BaThb YACTYHO CMA3Ky

Monsy4ectb

HenocTaTouHbIit HATAN UM HEROCTATOHOE
3akpenneHue BTyNIKK

VI3MEeHUTL NOCAAKY MM 3aTAHYTb BTYIKY

3aepanve

/3meHeHve uBeTa unu pacrnnasneHue
[IOPOXKM, INEMEHTOB KayeHus i 6opTa

HepocTaTouHbii 3a30p, HenpasunbHas
CMa3Ka, Henpasu/bHbIA MOHTaX

MpOBEpUTL BHYTPEHHNIA 330D W NOCAKY
NOALIMNHWKA, NPUMEHUTb AOCTATOYHOE
KONIMYECTBO NOAXOAALLEN CMA3KM 1 YAIY4LIATD
METOZ YCTAHOBKY CONpSraloLLnxcs AeTanei

AneKTpuYecKuin 0Xxor

Pucbnexas unm rodppuposaxHas
NOBEPXHOCTL

TnasneHme B pesysbTare BOSHUKHOBEHMS
3NIEKTPUYECKOI AyTY

YCTaHOBUTb 3a3eMASIOLLMI MPOBOA, YTOGbI
0CTaHOBMTb OTTOK 3/IEKTPUYECTBA Wil
W30/IMPOBATb NOAWMMHUK

Koppo3usi n pxaB4nHa

PXaBuMHa 1 KOPPO31s Ha MOBEPXHOCTI
MOCAZKYN U BHYTPEHHIX NOBEPXHOCTSX
MOAWNMHNKA

KoHaeHcauus Bofibl 13 BO3Ayxa,
(hPETTUHI-KOPPO3Wsi NN nonazatxie
4aCTHL, PXKABYMHBI

Cobntofath Mepbl NPEAOCTOPOXHOCTI

NPV XPaHeHWN NOALIMIHIKOB, U3beraTb
BbICOKYX TEMMEPATYp 1 BbICOKOIA BNAXHOCTH,
HaHOCUTb aHTVKOPPO3UIHYHO 3aLLUTY, eCln
060pyA0BaH1e NPOCTaNBAET AONTOE BPEMS
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15. 1

15. 2

15.3

15.4

15.5

15. 6

15. TEXHUHECKUE JAHHBIE

OCEBOE CMELLIEHME NOALUUNHUKOB ...

(1) Yron KoHTaKTa 1 0CEBOE CMELLEHNE pagnabHbIX
1 PagmnanbHO-YNOPHLIX LWAPUKONOLLIUIHAKOB

(2) OceBas Harpy3ka 1 0CEBOE CMELLIEHNE KOHMYECKMX PONIMKOMOALUMIHUKOB

NOCAZKH

(1) ToBEPXHOCTHOE aBNEHME, MaKCMMAaNbHOE HanpsKEeHUe Ha MOBEPXHOCTSX MOCALKM,
a TaKXXe pacLUMpeHne Unu ycaaka AnameTpa JOPOXKKM KaueHuns

(2) Hatsirm unwn 3a3opbl Ans BaNOB U BHYTPEHHUX KONEL,
(3) Hatsirm unu 3a3opbl ANs OTBEPCTUI KOPMYCOB U HAPYXKHBIX KOAeL,

BHYTPEHHUE PAAUAJIbHBIE U OCEBBIE 3A30PbI

(1) PagmanbHble 1 0ceBble 3a30Pbl A1 OAHOPSAHBIX PALNANBHBIX LLIAPUKOMOALIMIHUKOB
(2) PaauanbHble 1 0CEBbIE 3a30Pbl 151 PAAUANIbHO-YNOPHbIX ABYXPSAAHbIX LIAPMKOMOALIMIHUKOB
NPEABAPUTENBHAS HATPY3KA W MYCKOBOM MOMEHT

(1) OceBasi Harpy3ka ¥ NyCKOBON MOMEHT KOHUYECKMX POSIMKOMOALUMMHUKOB

(2) MpensapuTenbHas Harpy3Ka v NyCKOBOW MOMEHT pajuanbHO-YnopHbIX
LIAPMKONOALLMMHUKOB W ABOWHBIX YNIOPHO-PaANabHbIX LUAPMKONOALLMMHKOB

KOI®OULMEHT TPEHWUA N IPYTUE IAHHBIE, KACAIOLLIMECSA NOALLMMNHAKOB

(1) Twnbl NOALIMNHAKOB U UX KOIMMULMEHT TPEHMS
(2) Okpy)xHasi CKOPOCTb 3IEMEHTOB KaueHist BOKPYr COGCTBEHHOI OCY 1 OCV NOALINMHMKA
(3) BHyTpeHHWit paguanbHbIi 3a30p 1 YCTANOCTHAs A0NTOBEYHOCTb

MAPKMN 1 CBOHCTBA CMA304HbIX MATEPUAJIOB

CtpaHuua
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OMNPEAENEHNS OBO3HAYEHUW N UX EAUHULIBI

O,_?éﬁ’]"g' HanverosaHiie EnuHnua O\?gr?;:_ HavmeHosaHe EnvHuua
a bonbLuas ocb anamnca KoHTakTa (MM) Ha YacToTa BpaLieHns 3NEMEHTOB KayeHus (o60p/MHH)
b Manas ocb annunca KoHTakTa (MM) ne CKOpOCTb BPALLIEHNs ANEMEHTOB KayeHust
C: HomuHanbHas AnHammnyeckas rpy3onofgbeMHoCTb (ckopocTs cenapatopa) (0Gop/nun)

paznanbHbIX MOAWMMHUKOB (H){xrc} Ne CKOpOCTb HApYXXHOro KofbLia (06op/MuH)
Cor HoMuHanbHas cTatuyeckas rpysonofbeMHoCTb n; CKOpOCTb BHYTPEHHEro KonbLia (060p/MuH)
PamabHbIX NOAWMMHUKOB (H){xrc}
C, HomuHasnbHas AuHammnyeckas rpy3onogbeMHoCTb Pm MoBEPXHOCTHOE AaBNieHite Ha MoBEPXHOCTb
YNOPHbIX MOAWNNHIKOB (H){xrc} nocaaku (MITaj{kre/pmz}
Coa HoMuHanbHas cTaTuyeckas rpysonogbemMHoCTb P Harpyska Ha noAWnHIK (H)fxre}
YMOPHbIX MOAWMNHUKOB (H){xre} (0] Harpy3ka Ha a/IeMeHT KayeHust (H){xrc}
d [JvameTp Bana, HoMUHaNbHbIA AaMETP OTBEPCTUS Te PajuyC KaHABKM HAPYXKHOIO KObLia (vMm)
NOAWMNHAKA (MM)
B ri Papwyc kaHaBKin BHYTPEHHErO KoMbLa (vMm)
[lnameTp 0TBEPCTUS KOpMyCa, HOMUHATbHbIN
HapYXHbIi1 AMAMETP MOALIMTHKA (M) Va OKpY)XHast CKOPOCTb aNEMEHTA KaYeHWsl BOKpYr
€ro LieHTpa (M/c)
b [JlnameTp JOPOXKKI KAYEHNS HAPYXKHOTO KoNbLia (MM)
0, OKpy)XXHas CKOPOCTb 3NIEMEHTA Ka4eHWs BOKPYT
D; [lnameTp AOPOXKKI KAYEHNS BHYTPEHHETO KOMbLia (MMm) LieHTpa MoAWMNHNKA (M/c)
Do BHewwHuit AuameTp Kopnyca (MM)
DpW [lnameTp AenuTenbHol OKPY)XXHOCTU ANEMEHTA KayeHns  (MM) Z Konn4ecTBo anemenToB KaseHns B pay
Dy HOMUHAbHbI IMAMETD SIEMeHTA KadeHs (Mm) a Yron KOHTaKTa (KOrAa YropHas Harpy3ka Bo3aeicTayeT
Ha paananbHble WapUKOMOALLMIHUKM) ©)
e MecTo KoHTaKTa TOpLia PONMKA KOHUYECKOr0 o o
PONMKONOAWIMTHNKA ¢ GOpTOM (M) (2 HayanbHblit yron KOHTaKTa (reOMeTPU4ECKII)
(Kor3a BHYTPEHHWE 1 Hapy)XHbIE KOMbLIA PAAVsIbHO-YMIOPHbIX
E Mogynb NpoA0AbHOI YNPYrocTy (NOALMMHUKOBAS CTaNb) LUAPVIKOMOZLIMMHUKOB HKVMAIOTCS B OCEBOM HanpasrieHn)  (0)
208 000 MPg {21 000krc/Mm2} o o
aR HayanbHbIi yron KoHTakTa (reoMeTpuyeckui) (koraa
E (k) 3nnuntudeckuit uHTerpan 8Topoii cTenem, BHYTPEHHME W HAPYXXHbIE KONbLIA PAAMAIIbHO-YMOPHBIX

fo

S(®

Lwe
L

M

ANA KOTOPOro napameTp COBOKYMHOCTW COCTaBNAET
b 2
k=~\1—(2)

K03ththMLIMIEHT, KOTOpbIV 3aBUCHT OT FEOMETPUM ANEMEHTOB
TOALUMNHUKA Y COOTBETCTBYHOLLETO YPOBHS HAMPSIKEHMS!

DyHKUMS €
(HYxrc}
(H){xre}

OceBasi Harpy3ka, NpeBapuTeNbHas Harpyska

PaguanbHas Harpyska

D,/D

D/ D,

d/D;

KoHcTaHTa, onpeseneHHas BHYTPEHHE! KOHCTPYKLVEN NOALIMIHUKA
YCTanocTHast J0NIr0BEYHOCTb, KOrfja 3(heKTUBHbIA 3a30p coctasnseT 0
JhtheKTuBHAA ANMHA PONIMKA (MM)
YcTanoctHas AONroBEYHOCTb, KOrAa 3MEKTUBHbIA

3a30p cocTaBnseT A

PaccTosiHMe MeXAY LIEHTPaMm1 KPUBM3HbI BHYTPEHHEr0

1 HapY)XXHOro Konew,
Vi+Fe—Dw

MoMeHT Tpexus (H - Mmm){Krc - MM}

Tpexue npu BpawatensHom asmkednn  (H - Mmm){kre - mm}

AD
ADe.

AD;

™

HUe

Ms

gtmake

LIAPUKONOALWMMNHUKOB HAXUMAKOTCA B pafnanbHOM

HanpasneHun) ©)
1/2 Yrna KoHyca ponmka ©)
OTHOCUTENbHOE NPOAi0bHOE CMeLLEHIe BHYTPEHHEro

1 HapyXXHOro KoneL, (MM)
BHyTpeHHuiA 0ceBoii 3a30p (MM)
AhtheKTUBHBIIA HATST BHYTPEHHETO KONbLA W Bana (MM)
BHYTpeHHuIA paguanbHblii 3a30p (MM)
IhheKTUBHBIA HATAT HAPYXHOIO KOMbLA 1 Kopnyca (Mm)

yCaﬂKa AnameTpa A0POXKN Ka4eHns HapyXHOro KoJibLa
B pe3y/bTaTe nocaaki (MMm)

Paclumpenme AuameTpa opoXKM KayeHust BHYTPEHHEro
KonblLia B pesynbTare nocagku (MM)

KoathtmumeHT Harpysku
KoaththmumeHT AHAMUYECKOr0 TPEHWS MOALLIMMHUKA KaYeHus

KoachdhmumeHT TpeHus Mexay TOPLIOM ponnka 1 6opTom

KoathdhmumeHT TpeHus CKonbXeHns

MakcumanbHoe HanpsKeHue Ha NOBEPXHOCTSIX
nocagkn (MITa){krc/mMmm2}
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TEXHWYECKUE OAHHbIE

15. 1. OceBoe cMeLLeHWe NOALIMMHUKOB

(1) Yron KoHTaKTa (X U 0CEBOE CMeELLEeHne Oa
papvanbHbIX U paauanbHO-yNopHbIX

LIAPUKONOALVNHUKOB
(Puc. 15.1 - 15.3)
1
0.00044 I\T
0=t Oy (H)
sin & D,
(Mm)
5, =0.002 0 5 el
* sin i ( D, ) """""""""" Kre
Fa
= H), {krc
Zsin & (H), fre}
(2) Ocesas Harpy3ka F, n 0CeBOe CMeLLeHue Oa
KOHUYECKUX POJIMKONOALUMMHUKOB
(Puc.15.4)
0.9
0.000077 F,
O PR it r -SSR (H)
(sin @)'® Z ™ Lye
o (Mm)
0.0006 F, xre)
7 PP KIrc
(sin (X)1'9 709,08
Mpumeyanue
(DaKTUYECKOE 0CEBOE CMELLEHUE MOXKET OTINYaThCs,
B 3aBMUCUMOCTI OT TOJLUMHBI Bana/kopnyca, matepuana
1 cnoco6a nocajku NOALWMNHUKA. MoxanyiicTa,
00paTuTeCh 3a KOHCynbTaumen K cneumanuctam NSK,
C Lenblo NonyyeHns MHgopmauum no KoadhduumreHTam
0CEBOT0 CMELLIEHMS, He YKa3aHHbIM B JaHHOM KaTasore. MKM
160
140
120
S 100
g
==
g 8
(<5}
=
o
g 60
o
8
o
40
20
0
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Puc. 15.1. F; / Cor n yron KoHTaKTa pagmanbHbix
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Puc. 15.2. OceBas Harpy3ka w 0CeBoe CMeLLeH1e pagnanbHbIX

LIAPUKONOALMNHUKOB
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Puc. 15.3. OceBas Harpy3ka u 0CceBoe CMeLLeHne
paavanbHo-ynopHbIX WapUKONOAWMIHUKOB
MKM
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Puc. 15.4. OceBasi Harpy3Ka v 0CEeBOE CMELLEHNE KOHNYECKNX
PONUKONOAWMIHUKOB
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TEXHUYECKUE OAHHbIE

15.2. Nocagku

(1) MosepxHoCTHOE faBneHue p.,, MakCUManbHoe
HanpsXeHne Oy Ha NOBEPXHOCTAX NOCAAKM,
a TakXe pacwuvpeHue puametTpa AOPOXKMU
Ka4yeHnsi BHYTPEHHEro Konbua AD; unn ycapka
AuameTpa [OP0XKKN KayeHUs HapyXXHOro KosbLa
AD.. (Tabnuua 15.1, pucyHku 15.5 1 15.6)

Harsru v 3a3opbl Ansi BanoB 1 BHYTPEHHUX Konewy
(Tabnuua 15.2)

HaTsirn u 3a3opbl 0TBEPCTHIA KOPNYCOB
1 HapyXHbIX Koney, (Tabnuua 5.3)

@
@)

Tabnuua 15.1. MoBepXHOCTHOE faBNeHNEe, MaKCUMaNbHOE
HanpshXeHue Ha NOBEPXHOCTW NOCaAKM,
a TaKXKe pacluMpeHne U ycapka

[TyHKTbI Ban v BHyTpeHHee konbLo | OTBEpCTWE KOpryca U HapyXXHOe KOMbLO
Ecnu HapyxHblii ;uameTp kopnyca
MoBepxHocTHoe (B Clyae CroluHoro Dy#00
JlaBeHve Bana) _E AD (1=-1)(1=h)
p A p’" 2 D 1 _ hz hnZ
m E Ad =
MIla)  po= 5 5 (1-k)| EoM Do=eo
{krc/mm?} _E AD N
pn=— T (-h)

MaxkcumanbHoe  MakcimanbHoe okpyxHoe MakcumansHoe OKpyHOe Hanpsbkerne

HanpsKeHVe  HATPKEHVE Ha TI0BEPXHOCTH | Ha MOBEPXHOCTI OTBEPCTYS HApYXHOro
o, TIOCAIKM BHYTPEHHErO KOMbLA | KoMbLia CocTaBnsieT
g COCTaBNAET
(MI1a) _ 14k | O Py
{xre/mv}t O™ Pm 4y 1-h
Pacwumperne
[vavera E acﬂj;ywae CNOWHOM | ¢ 1y %o
JIODOXKKIA KaueHIs 1= h?
BHYTDEHHENO KOTbLA AD.=AD-h FEYE
AD; (Mm) AD,’:Ad~k —h
Ycaka puamerpa Ecin Dy =oo
JODOXKY KajeHis
HapYXKHOro KOMbLia AD.=AD-h
ADe (Mm)

Mpumeyanne  Mozynv NPOAONBHON YNPYTrOCTY 1 KO3 MULIMEHT
lyaccoHa Anst Matepuana Bana v Kopryca, SBNaioTcs
TaKIMI Xe, KaK 1 st HAPYXKHOIO 11 BHYTPEHHETO KOMeLl.

JLins cnpasku  1MIla=1H/mMmm>=0.102krc/ Mmm?
Tabnuua 15.2. Hatsru unu 3a3opbl
OTKnoHeHve
Harar nnu 3a3op
KnacouukaLus  puamorpe
[JMameTpoB BOTBepc‘rMﬂv fo g5 g6 h5 h6 js5 j5
(Mm) nnockocTH
mp 3asop 3asop | Hatar | 3asop | Hatsr | 3asop | Hatsr | 3asop | Harsr | 3asop | Hatar | 3asop | Hatsar
or ﬂ,O BEPXHEE HIKHEE Makc MWH Makc Makc Makc Makc Makc Makc Makc Makc Makc Makc Makc Makc
3 6 0 -8 18 2 9 4 12 4 5 8 8 8 | — — — —
6 1 0 -8 22 5 " 3 14 3 6 8 9 8 3 1 2 12
10 188 0 -8 27 8 14 2 17 2 8 8 1 8 4 12 3 13
18 30 0 -10 33 10 16 3 20 3 9 10 13 10 45 145 4 15
30 50 O -12 41 13 20 3 25 3 " 12 16 12 5.5 175 5 18
50 65 O -15 49 15 23 5 29 5 13 15 19 15 6.5 215 7 21
65 80 O -15 49 15 23 5 29 5 13 15 19 15 6.5 215 7 21
80 100 O -20 58 16 27 8 34 8 15 20 22 20 75 275 9 26
100 120 0 -20 58 16 27 8 34 8 15 20 22 20 75 275 9 26
120 140 0 -25 68 18 32 " 39 " 18 25 25 25 9 34 " 32
140 160 0 -25 68 18 32 " 39 " 18 25 25 25 9 34 " 32
160 180 0 -25 68 18 32 " 39 " 18 25 25 25 9 34 " 32
180 200 0O -30 79 20 35 15 44 15 20 30 29 30 10 40 13 37
200 225 0 -30 79 20 35 15 44 15 20 30 29 30 10 40 13 37
225 250 0 -30 79 20 35 15 44 15 20 30 29 30 10 40 13 37
250 280 O -35 88 21 40 18 49 18 23 35 32 35 1.5 46.5 16 42
280 315 0 -35 88 21 40 18 49 18 23 35 32 35 1.5 465 16 42
315 355 0 -40 98 22 43 22 54 22 25 40 36 40 | 125 525 18 47
355 400 O -40 98 22 43 22 54 22 25 40 36 40 | 125 525 18 47
400 450 O -45 108 23 47 25 60 25 27 45 40 45 | 135 58,5 | 20 52
450 500 O -45 108 23 47 25 60 25 27 45 40 45 | 185 585 | 20 52
Npumeyanna 1. BennumHbl KNAccoB AOMYCKa, rAe HaNpsKEHE, BbI3BAHHOE NOCAAKON Baia U BHYTPEHHEr0 KONbLa, SBASETCS

CNULIKOM 6OMbLUMM, NPOMYLLEHbI.

2. B jaHHbIit MOMEHT PEKOMEHZYETCS! ANanasoH A0Mycka js BMECTO j.
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krc/mm2 MITa lega, 1<2r§/MM2 krc1/8u512115/[01'la MIla krc/mm?
51 50 12001 20 F ] 400, 40
4 40 L \ ] ]
: ™~ ™~ J100{ 10 & AR 1200{20 &
= 9F20 o5 100 S g 4f 40 2007 S
QL [ N 26 ] ] 2 X3l 30 2 11507115 &
[<5) r B 4 o [<5) N =
: f ™~ ”’5\\ {50 5 ¥ I 22 NN 11001 10 £
D 1F 10 45 = [} 257 =
s f a0 4 2 s NS 1 | g
% 130 3 = = s NN
s L Z: 3 8 1 10 M 501 5 8
£O05[ 5 N 20 2 3 E 0 401 4 %
804 4 3 8 f 3
2 g 2 [ 301 3 €
303 3 s Sos5l 5 b s
8 110 1 8 g {20 2 €
3 L i} S04 4 s
=020 2 = = =
\ 03 3
N 5 05 02l 2 4 100 1
01- 1770 30 50 70 100 200 300 500 MM ) 20 30 50 70 100 200 300 500 MM
HomuHambHbIA AnameTp 0TBEPCTUS NOAWMMHIAKA d (HOPManbHbIN Knacc) HomuHambHbIA AnameTp 0TBEPCTUS NOALIMMHIKA d (HOPMasTbHBII KNACC)
Puc.15.5. MoBepxHOCTHOE AaBneHne Do, Puc.15.6. MoBepxHOCTHOE AaBNeHNE Py,
a TaKXKe MaKCMManbHoe HanpsHKeHNe Ot vaxe a TaKKe MaKCMManbHoe HanpsHKeHNE Ot yaxc
AN cpefHero HaTara NS MaKCMManbHOro HaTara

BajioB M BHYTPEHHUX Konew E
JIMHHUIIBI: MKM

A5t KKA0T0 KI1acca NocagKki

Knaccudmkauns
js6 j6 k5 k6 mS5 mé6 n6 p6 r6 [nameTpoB

MM

Sasop‘ Harar Basop‘HaTﬂr Harar Harar Hatsr Harar Harar Harar Harar ()
MakC MakC | MaKC MakKC | MWH MaKC | MUH MaKC | MUH MakC | MMH MakC | MMH MakKC | MWH MakKC | MUH  Makc or Jo
- — - — | = - | = - - == —| = —| — - — — 3 6
45 125 2 15 | — — | — - - == | = —| — - — — 6 10
55 135 3 16 | — — | — - - == | = — — - — — 10 18
6.5 16.5 4 19 2 21 2 2 |- —| = — | — — — - — — 18 30
8 20 5 23 2 25 2 30 9 32 9 37| — — — - — — 30 50
9.5 245 7 27 2 30 2 36 M 39 n 45 | — —| — - — — 50 65
9.5 245 7 27 2 30 2 36 M 39 1 45 | 20 54| — —| — — 65 80
n 31 9 33 3 38 3 45 | 13 48 | 13 b5 | 23 65| 37 79| — — 80 100
n 31 9 33 3 38 3 45 | 13 48 | 13 b5 | 23 65| 37 79| — — 100 120
125 375 | 11 39 3 46 3 53 | 15 58 | 15 65 | 27 77| 43 93| 63 113 120 140
125 375 | 11 39 3 46 3 53 | 15 58 | 15 65 | 27 77| 43 93| 65 115 140 160
125 375 | 11 39 3 46 3 53 | 15 58 | 15 65 | 27 77| 43 93| 68 118 160 180
145 445 | 13 46 4 54 4 63 17 67 | 17 76 | 31 90| 50 109| 77 136 180 200
145 445 | 13 46 4 54 4 63 17 67 | 17 76 | 31 90| 50 109| 80 139 200 225
145 445 | 13 46 4 54 4 63 17 67 | 17 76 | 31 90| 50 109| 84 143 225 250
16 51 16 51 4 62 4 71 20 78 | 20 87 | 34 101| 56 123| 94 161 250 280
16 51 16 51 4 62 4 71 20 78 | 20 87 | 34 101| 56 123| 98 165 280 315
18 58 18 58 4 69 4 80 | 21 86 | 21 97 | 37 M3| 62 138|108 184 315 355
18 58 18 58 4 69 4 80 | 21 86 | 21 97 | 37 M3| 62 138| 114 190 355 400
20 65 20 65 5 77 5 90 | 23 95 | 23 108 | 40 125| 68 153|126 211 400 450
20 65 20 65 5 77 5 90 | 23 95 | 23 108 | 40 125| 68 153|132 217 450 500
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Taonuua 15.3. Hataru v 3a30pbl 0TBEPCTUI KOPNYCOB

Orinoneriie Harar nnn 3asop
Knaccucpukauns Viavema
mvavetpos o i G7 H6 H7 H8 36 JS6 17
(vm) TAOCKOCTH
ADwmp 3a3op 3a3op 3azop 3asop 3a3op | Harar | 3asop | Harar | 3asop | Harar
or .ﬂO BEPXHEE HIXKHEE Makc MWH Makc MWH Makc MUH Makc MWUH Makc Makc Makc Makc Makc Makc
6 10 0 - 8| 28 5 | 17 0 23 0 30 0 13 4 | 125 45| 16 7
0 18 0 - 8| 32 6 | 19 0 26 0 35 0 14 5 | 135 55| 18 8
18 30 0 - 9| 37 71 22 0 30 0 42 0 17 5 | 165 65| 21 9
30 50 0 -1 45 9| 27 0 36 0 50 0 21 6 |19 8 25 1
50 8 0 -13 53 10 | 32 0 43 0 59 0 26 6 | 225 95| 31 12
80 120 0 -15| 62 12| 37 0 50 0 69 0 31 6 |26 1 37 13
120 150 0 -18| 72 14| 43 0 58 0 81 0 36 7 | 305 125| 44 14
150 180 0 -25| 79 14 | 50 0 65 0 88 0 43 7 3756  125| 51 14
180 250 0 -30| 91 156 | 59 0 76 0 | 102 0 52 7 | 445 145| 60 16
250 315 0 -35| 104 17 | 67 0 87 0 | 16 0 60 7 |81 16 71 16
315 400 O -40| 115 18 | 76 0 97 0 |129 0 69 7 |58 18 79 18
400 500 O -45| 128 20 | 85 0 | 108 0 |142 0 78 7 |65 20 88 20
500 630 O -50| 142 22 | 94 0 |120 0 |160 0 - — |72 22 — —
630 800 0 -75| 179 24 | 125 0 | 185 0 200 0 — — |100 25 — —
800 1000 0O -100 | 216 26 | 156 0 |190 0 |240 0 — — |28 28 — —
KommeHnTapuin  (*) 0603HaYaeT MUHUMANbHbIA HATAr.
MNpumeyanmne PekomeHayeTcs avanasoH aonycka JS Bmecto J.
15.3. BHYyTpeHHMe paaguanbHble Ta6nmua 15.4. NocTosnHoe K
U oceBbie 3a30pbl
(1) PapwanbHblit BHYTpeHHMiA 3a30p A Cen Bequna K
apvans YTPeH P A BHYTPEHHETO
1 0CEBOI BHYTPEHHUI 3a30p A, JAvaveTpa 160XX B0OXX 62XX 63XX
ISl OBHOPSIAHBIX paguanbHbIX a0 — — 0.93 114
LIAPMKONOALWINNHUKOB 01 0.80 0.80 0.93 1.06
(Puc. 15.7) 02 0.80 0.93 0.93 1.06
s 03 0.80 0.93 0.99 1.1
A=K A2 (Mm) 04 0.90 0.96 1.06 1.07
05 0.90 0.96 1.06 1.20
roe 06 0.96 1.01 1.07 1.19
. 07 0.96 1.06 1.25 137
- 08 0.96 1.06 1.29 1.45
K=2(r.+r;,—D,)?*
(re i~ Dy) 09 1.01 111 1.29 157
10 1.01 111 1.33 1.64
(2) PapmanbHblit BHYTPEHHMIA 3a30p A, " 1.06 120 1.40 1.70
1 0CEeBON BHYTPEHHUI 3a30p A, 12 1.06 1.20 1.50 2.09
ANS ABYXPAAHBIX PaAManbHO-YMOPHbIX b e 129 e e
LWAPMKONOAWMNNHNKOB ‘ ’ ‘ :
(PVIC 15 8) 15 1.16 1.29 157 1.95
e 16 1.20 1.37 1.64 2.01
ywe 17 1.20 1.37 1.70 2.06
A= 2\/m02—(m0 costly — T‘) 18 1.29 1.44 1.76 2.1
19 1.29 144 1.82 2.16
— 2m, sin0ty (vm) 20 1.29 144 1.88 2.25
21 1.37 1.54 1.95 2.32
22 1.40 1.64 2.01 2.40
24 1.40 1.64 2.06 2.40
26 1.54 1.70 2.1 2.49
28 1.54 1.70 2.1 2.59
30 157 1.76 2.1 2.59
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W HapPYXHbIX Konew
EAvHNLBI: MKM

ANA KOK[0ro Knacca nocagku

Knaccudmkauns
JS7 K6 K7 M6 M7 N6 N7 P6 P7 JIMameTpoB
(Mm)
3asop | Hartar 3a30p‘ Hatar 3a30p‘ Hatar 3a30p‘ Hatar 3a30p‘ Hatar 3a30p‘ Harar 3a30p‘ Hatar Harsar Harsr

MakC MakC | MakC MaKC | MaKC MakC | MakC MakC | MakC MakC | MakC MaKC | MaKC MakC | MakC MakC | MUH  MakC or ﬂO
15 7 10 7 13 10 5 12 8 15 1 16 4 19 4 21 1 24 6 10
17 9 10 9 14 12 4 15 8 18 1* 20 3 23 7 26 3 29 10 18
19 10 " " 15 15 5 17 9 21 2* 24 2 28 9 31 5 35 18 30
23 12 14 13 18 18 7 20 1 25 1* 28 3 33| 10 37 6 42 30 50
28 15 17 15 22 21 8 24 13 30 1* 33 4 39| 13 45 8 51 50 80
32 17 19 18 25 25 9 28 15 35 1* 38 5 45| 15 52 9 59 80 120
38 20 22 21 30 28 | 10 33 18 40 2* 45 6 52| 18 61 10 68 120 150
45 20 29 21 37 28 | 17 33 25 40 5 45 13 b2 M 61 3 68 150 180
53 23 35 24 43 33 | 22 37 30 46 8 51 16 60| M 70 3 79 180 250
61 26 40 27 51 36 | 26 41 35 52 10 57 21 66| 12 79 1 88 250 315
68 28 47 29 57 40 | 30 46 40 57 14 62 24 73| M 87 1 98 315 400
76 31 53 32 63 45 | 35 50 | 46 63 | 18 67 | 28 80| 10 95 0 108 400 500
85 35 | 50 44 50 70 | 24 70 | 24 96 6 88 6 114| 28 122| 28 148 500 630
15 40 | 75 50 75 80 | 45 80 | 45 110 | 25 100 | 25 130| 13 138| 13 168 630 800
145 45 100 56 |100 90 | 66 90 66 124 44 112 44 146 0 156 0 190 800 1000

MM
1.00 ; ,
1 Cepyist 63
—Cepus @2:1%% 54— //
o =i =
SRR P %
B = —
0.30| 07 | —05 08 2 ;;// a .
04~06 —01~04 — ! g
< 020] %Y o /////;// < 80 ‘ %
< L] S < N)
s BZ 25758 ;&f/ N SK
8 S = > 5320
g 010 222 < A 8 60 b 5315
g / e 2 //‘\ 5310
g /22£§§§<< Cepun 160 _| Co0n €0 g 0 5220 ] 5305
I f T 'd
= —26~30 2 = 5215
£ 005 e 124, st‘NH S 5205] 5210
5 —16~17 1~13" ] 5200
o 0.04 / 1113 07~10’ 2 50
003 —06~08; 02~p5 s
o 1~03 01 ‘ o
0.02 0
0.001 0.003  0.005 0.01 0.02 003 0.05 0.1 0.2 0 10 20 30 40 50
BHyTpeHHNit paauanbHblit 3asop A MM BHyTpeHHNiA paguanbblit 3asop Ay MKM
Puc. 15.7. A n A ; B 0BHOPARHBIX pagUanbHbIX Puc. 15.8. A n A, B aBYXpsAgHbIX
LIAPNKONOAWMIHUKAX papnanbHo-ynopHbIX

wapukonogwmnHukax (Cepum 52, 53)
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15.4. NpepBapuTenbHas Harpy3Ka u nyCKoBOi (2) NpepsapuTtenbHas Harpy3ka F, U NyCKOBOW MOMEHT M

(1) OceBast Harpy3ka F, U NYyCKOBOW MOMEHT )/
KOHMYECKUX PONMKONOALINIHUKOB
(Puc.15.9 1 15.10)

M=eu.F,cosf

MOMEHT

paavanbHO-YNOPHbIX LWAPUKONOALLMMHUKOB U ABOﬁHbIX
YNopHo-paAnanbHbIX WapUuKonoAWUNHUKOB
(Puc. 15.11 1 15.12)

M= M, Z sina (H-mm), {krc-mm}
(Hmm), {krc-mm}  TA€ Mg — TPEHUE CKONbXKEHNS

rae Ms :% Uy O a ) (How), ficremn}
#e:0.20
Koraa MOAWWAHMKKM C OZHWUM U TEM Xe HOMEepoM  TAe
NCNoNb3yTCA NPOTUBOMNONO0XXHO, MOMEHT M BCheacTene Us= 0.15

NpeABapUTENbHOM Harpy3KM, CTAHOBUTCS 2M.
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Korga noAwmnnH1KY ¢ 04HUM 1 TEM XKE HOMEPOM UCMONb3YHTCS
Dy NPOTUBOMNONOXHO, MOMEHT M BCNEACTBME NpeABapPUTENbHON

F Harpy3Ku, CTaHoBMTCS 2M.
/@ L

Q4 €
Q0 A)

Puc. 15.9. CooTHowEHME MeXAY € ﬂ

KI'C-MM

MyckoBoit MomeHT M

500

400

300

200

100

H-mm
5000

4000 |

3000 |

2000

1000

5000 10000 15000 H

500 1000 1500 KIC
Ocesas Harpyska F o

Puc. 15.10. CooTHOLLIEHUE MEXAY 0CEBOI Harpy3KoM 1 NYCKOBbIM
MOMEHTOM KOHUYECKMX PONIMKONOALUNNHUKOB
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KIC-MM H-mm

300 - 300
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N
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MOAWMNHIKOB (A1 ABYX NOAWMNHNKOB) 2M
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b
OXE

Ko )
%
>

[yckoBO MOMEHT ANt CNApeHHbIX

4 T
10 - 100 /’ ()@Q“\M
o 'L'k&};@/
L / RS
[ [ / ge.‘é‘@
oL 0 L L L L L L L
0 500 1000 1500 2000 H
| [ | [ | [ | [
0 50 100 150 200 xrc

MpezBapuTenbHast Harpyaka Fa

Puc. 15.11. NpeaBapuTenbHas Harpy3ka v NyCKOBOI MOMEHT
NS PaANanbHO-YMOPHbIX IWAPMKONOALINITHUKOB,
YCTaHOBNEHHbIX N0 cxeme «X» n «0» (& = 15°)

H-mm
KIrc-MM
70 700 ‘
gof 600 280TAC20
240TAC20 \
200TAC20 j\
500

500 1B0TAC20
100TAC20 \ /
80TAC20

=
£ 4op 400
g 60TAC20
g 5OTAC20]—\/
R 40TAC20
¢  240TAC29
2 |- 170TAC29
| 200 140TAC29 __|
20 [ 120TAC29
/ 100TAC29
80TAC29 |
fop 100 I 60TAC29
oL 0 ‘
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 H
L L L L L L L L L |
0 10 200 30 400 500 600 700 800 900  Krc

MpenBapuTenbHas Harpyska Fa

Puc. 15.12. MpepsaputenbHas Harpy3ka u nyCKOBOW MOMEHT
NS ABOMHBIX YNOPHO-PaguanbHbiX LWAPUKONOALWMUNHNKOB
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15.5. KoathchmumeHT AMHAMNYECKOro TPEHUs
1 apyrue AaHHble, KacaroLwmecs

noALUNHUKOB

(1) Tnbl NOALIMNHNKOB U UX KO3 MULNEHTbI

AVHaMUYECKoro TpeHus [

U= M
S o.d
P'7

Tabnuua 15.5. KoachhuumeHTbl AMHAMUYECKOTO TPEHUS

TUNb! NOALMNHYKOB MpubnuuTeNbHbIE
BE/MUMHbI |4
PaguanbHble WapuKonoALIMITHUKMA 0.0013
PaguanbHO-ynopHble LWapuKonoALWMNHUKIA 0.0015
CamoyCTaHaBNMBAIOLLMECS LIAPNKONOALUMHIKI 0.0010
YNopHble LWapruKonoALLMMHUKIA 0.0011
LlunuHapryeckie ponnkonoaLLmMnHuKN 0.0010
KoHnyeckue ponukonoaLWmMnHUKI 0.0022
Cdhepryeckie ponnKonoaLLMIHUKN 0.0028
WronbyaTble PONMKONOALMMHUKN C cenapatopamin 0.0015
Mronbyatble poMKONoALMIHUKM 6e3 cenaparopa 0.0025
Cchepuyeckie ynopHble pOIMKONOALLUMHUKN 0.0028

(2) OKpyXHble CKOPOCTU 3NIEMEHTOB KaYeHns
OTHOCUTENbHO WX LIEHTPOB U LIEHTPOB NOALMNHUKOB

(3) BHYTpeHHUIA paauanbHbliA 3a30p A, M YCTanocTHas
AonroBe4HocTb L (Puc. 15.13.)

[ins BHYTPEHHEro paguanbHoro 3asopa A, U yHKUAN
f () koachchuumeHTa Harpysku, AeicTBYIOT cnepytolume
YPaBHEHMS:
[ins paguanbHbIX WAPUKOMOALLMMHUKOB
A-Dy ¥

Fr\2
f©= 0.00044 (7) £ (H)
A-Dy ¥
= Fr %
f©= 0002 (7) EE T {xrc}
LNt LUAVHAPUYECKUX PONMKOMOALIMMHUKOB
Ar ° LwcOS
fl@= T e e (H)
0.000077 7|
Ar . Lweﬂ.g
FO= T E e {krc}
0.0006 (7|

CooTHOLLIEHME MeXAY KOIULMEHTOM Harpy3Ki € U £ (g)
W Le/L , B CNyYae BHYTPEHHEr0 paguanbHOro 3asopa
COCTaBMAOWEro A, , npefctasneHo B Tabnuue 15.7. Mo
BbILLE YKA3aHHbIM YPABHEHWAM MOXHO MOMYYUTb CHavana
fle),notom ¢, a 3arem L¢/L .

Taonuua 15.6. OKpY)XXHble CKOPOCTN 1EMEHTOB Ka4eHUs OTHOCUTENbHO

UX LEHTPOB U LIEHTPOB NOALIUNHUKOB

TR BHyTpeHHEE KO/bLLO BpaLLaeTcs, Hapy)Hoe KosibLo BpaLLaeTcs,
Vi HapYXXHOE KOMbLiO HEMOABIKHO BHYTPEHHEE KOJbLIO HEMOABIKHO
PoTauyoHHast CkopocTb _(Dpw _ _costr | M +(DPW_ cos? ) e
LApKKa 71, (060p/MuH) Dy Dy/Dy| 2 Dy  Dpw/Dy| 2
OKpYXXHas CKOpOCTb
BOKDYT LIEHTPa _ Dy (D cosax ) n T-Dy [Dow_  cos?ax | Me
LLIAPUKOB MOALIMMHNKA 60x10° | Dy, Dpw/Dy 2 60x10° | Dy, Dpw/Dw/ 2
Va (M/c)
CKOpoCTb BpaLLEeHNst
BOKPYT LieHTpa + (1 - M) n; . (1 - M) ne
NOALIMMHMKA Dyw/Dy | 2 Dypw/Dy | 2
N (06op/muH)
OKpy)XHas CKOpOCTb
BOKDYF LIGHTPa _ T Dy o —cosa | i +. T Dy (1_M n,
NOAWMNHUKA 60x10° Dpw/Dy | 2 60x10° Dyw/Dw | 2
Ve (M/c)
Mpumevanms 1. 3Hak ,+” 0603HAYaET BpaLLEHMe N0 YACOBOWN CTPENKE, a 3HaK ,—" NPOTUBONOJIOXHOE BpaLLeHMe.

2. CKOpOCTb BpALLEHNs 1 OKPY)KHAS CKOPOCTb 3NIEMEHTOB Ka4YeHUs ABNSIOTCA TaKUMU XKe,

KaK y cenaparopa.
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Tabnuua 15.7. enf(e), L/L

Panwaanble LIAPMKONOALINNHUKIN LlVIJ'II/IHI.'lpVI‘IeCKVIe PONNKONOALINNHAKA
Le Le
1@ I /@ I
0.1 33.713 0.294 51.315 0.220
0.2 10.221 0.546 14.500 0.469
03 4.045 0.737 5.539 0.691
0.4 1.408 0.889 1.887 0.870
05 0 1.0 0 1.0
0.6 - 0.859 1.069 -1.133 1.075
0.7 -1.438 1.098 -1.897 1.096
0.8 -1.862 1.094 —2.455 1.065
0.9 -2.195 1.041 -2.929 0.968
1.0 -2.489 0.948 -3.453 0.805
1.25 -3.207 0.605 ~4.934 0.378
15 -3.877 0.371 -6.387 0.196
1.67 —-4.283 0.276 - 7335 0.133
1.8 — 4596 0.221 -8.082 0.100
2.0 ~5.052 0.159 -9.187 0.067
25 -6.114 0.078 - 11.904 0.029
3 — 7092 0.043 —14.570 0.015
4 —-8.874 0.017 -19.721 0.005
5 -10.489 0.008 -24.903 0.002
10 17148 0.001 —48.395 0.0002
1.0
e P=C,/5 16208
~ r P=C,/10 }c,:zg 100H
§ 0.8 P=C/15 I
e
> r \
2
E 06 .
(=] N\
S \
= L
H
g
g 0.4 -
k=4 4
o -~
0.2 FH NU208 [ P=C//5 .
| S iCe=a3 5OOH{ P=C,/10
/ P=C,/15
1

0 20 40 60 80 100 120

. o MKM
PayanbHblit BHYTPeHHbIM 3a30p Ay

Puc. 15.13. PagmanbHblii BHYTPEHHUI 3a30P U KO3(h(uLUeHT
AONrOBEYHOCTN
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15.6. MAPKH M1 CBOCTBA CMA304HbIX MATEPUAJIOB

Ta6nuua 15.8. Mapku nnacTUYHbIX CMa30kK

Mapku Cryctutens BasoBoe macno
ADREX Jiutvesbiii MuHepanbHoe macno
APPOLOIL AUTOREX A JluTnesbin MuHepanbHoe Macno
Arapen RB 300 JnTnesblit/kanbLmuesbi MuHepanbHoe Macno
EA2 Grease MovesuHa NonvonecuHosoe macno
EA3 Grease MoyesuHa MonvonednHoBoe Macno
EA5 Grease MoyesuHa MonvoneduHoBoe Macno
EA7 Grease MoyesuHa MonvoneduHoBoe Macno
ENC Grease MoyeBuHa Monuon cnoXHoaupHoe Macno + MUHePanbHoe Macno
ENS Grease MoyesuHa Monnon cnoxHoacupHoe Macno
ECZ JITniA + TexHUYeCKui yrnepop, MonvonecnHosoe macno

ISOFLEX NBU 15

bapueBblit KOMNNEKCHbIi

CMHTETUYECKOE Macno + MUHEpabHOe Maco

ISOFLEX SUPER LDS 18 Jiutvesbiit CMHTETNYECKOE CNOXHOA(MPHOE Macno

ISOFLEX TOPAS NB52 bapueBblii KOMNNEKCHBIi MNonvonecnHoBoe Macno

Aero Shell Grease 7 Mwukporens CMHTETUYECKOE CNOXHO3tUPHOE Macno

SH 33 L Grease JluTnesbiit KpemHuiiopraHuyeckoe Macno

SH 44 M Grease Jiutvessiii KpemHuitopraHuyeckoe macno

NS Hi-LUBE Jiutvesbii Monunon cnoxHoacupHoe Macno

NSA JluTnesbin MonuoneduHoBoe Macno + CuHTETUYECKOE CNOXHO3(MPHOE Macno
NSC Grease JluTnesbiit AnkungudeHnnooe 3dmpHoe Macno + Monnon cnoXxHo3athupHoe Macno
NSK Clean Grease LG2 NuTnesbiii MonnonectmuHosoe Macno + MuxepanbHoe Macno
EMALUBE 8030 Moyesura MuHepanbHoe macno

MAS8 Grease MoyesuHa Ankungucennnosoe adupHoe macno + MonnonedrHoBoe Macno
KRYTOX GPL-524 nTe3 MepdTopononuachupHoe macno

KP1 NnTo3 NepchTopononuachupHoe Macno

Cosmo Wide Grease WR No.3 Harpuesbiit Tepedpranar Monwnon cnoxHoaupHoe Macno + MUHepanbHoe Macno
G-40M TuTnesbin KpemHuitopraHuyeckoe Macno

Shell Alvania EP Grease 2 Jlutuesbint MuHepanbHoe Macno

Shell Alvania Grease S1 Jiutvesbiii MuHepansHoe macno

Shell Alvania Grease S2 Jiutvesbiii MuHepansHoe Macno

Shell Alvania Grease S3 JuTnesbin MuHepanbHoe Macno

Shell Cassida Grease RLS 2

AntomuHreBbIit KOMNNEKCHBIA

Monunankunexrnnkonesoe Macno

SHELL SUNLIGHT Grease 2 JuTnesbIin MuHepanbHoe Macno
WPH Grease MoyesuHa MonvonednHosoe Macno
DEMNUM Grease L-200 nTe3s MepdTopononuachupHoe macno

KommenTapum (1) Ecnu cmaska GyaeT Ucronb3oBaThCs npyu nNpeaesbHbIX Temneparypax Ui 0coObiX YCIIOBUSX OKPYXKaIoLLei Cpefbl,
TaKuX KaK BakyyM, Hanpumep, CNeayeT NPOKOHCYNbTUPOBATbCS Y cneuvanicToB NSK.

(2) Mpu KpaTKOBPEMEHHOI PaBOTe UM COOTBETCTBYIOLIEM OXNAXKAEHNM, CMa3Ka MOXET NPUMEHSITbCS NPU CKOPOCTSIX,

NPEBbILLAIOLLMX NPEAENbI, YKa3aHHbIE B TABIMLAX.
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W CpaBHEHME UX CBOMCTB

TemnepaTypao KoHcucTeHuums fuanazon pa6ou°|/|x BapocToiikocTb cprellgﬁﬂ:gemmog;ﬁ,ﬁmom
kannenageHus (°C) Temnepatyp (') (°C) cKopocTso (2) (%)
198 300 0o +110 Xopowas 70
198 280 —10 go +110 JocTatouHas 60
177 294 -10 go + 80 JloctatoyHas 70
>260 243 —40 po +150 JocratoyHas 100
>260 230 —40 po +150 JlocTatoyHas 100
>260 251 —40 po +160 Xopowas 60
>260 243 —40 po +160 JocTatouHas 100
=260 262 —40 po +160 JocratoyHas 70
=260 264 —40 fo +160 Cna6as 100
>260 243 —10 go +120 JlocTatouHas 100
>260 280 -30 go +120 Cna6as 100
195 280 -50 po +110 Cnabas 100
>260 280 —40 po +130 Cnabas 90
=260 288 55 n0 +100 Cna6as 100
210 310 —60 o +120 Cnabas 60
210 260 -30 no +130 Cnabas 60
192 250 —40 po +130 Cna6as 100
201 311 —40 o +130 JlocTatoyHas 70
192 235 —30 go +140 JNocTatouHas 70
201 199 —40 po +130 Cnabas 100
>260 280 0o +130 Xopowas 60
>260 283 -30 o +160 JlocTatoyHas 70
>260 265 0 o +200 JNocTatouHas 70
=260 280 -30 po +200 [JlocTatouHas 60
=230 227 —40 no +130 Cnabas 100
223 252 —-30 no +130 Cna6as 60
187 276 0pmo+ 80 Xopowas 60
182 323 -10 go +110 JocratoyHas 70
185 275 -10 go +110 JocTatoynas 70
185 242 -10 go +110 JlocTatoyHas 70
>260 280 00 +120 JlocTatouHas 70
200 274 -10 go +110 JloctatoyHas 70
259 240 —40 po +150 JocTatoynas 70
>260 280 =30 go +200 JlocTatoyHas 60

(NPOJO/MKEHNE Ha CELYHOLLEN CTPaHULE)
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Mapku CrycTuTenb Basosoe macno
NIGACE WR-S Moyesuna CwmeLanHoe macno
NIGLUB RSH HatpueBblit KOMNNEKCHbI Monuankunexrnukonesoe Macno
PYRONOC UNIVERSAL N6B MovesuHa MuHepansHoe macno
PALMAX RBG JINTNEBbIA KOMNNEKCHBIN MuHepansHoe macno
Beacon 325 JiuTvesbii CMHTETIYECKOE CNOXHO3(MPHOE Macno
MULTEMP PS No.2 Jlutnesbin MuHepanbHoe Macno + CUHTETUYECKOe Macno
MOLYKOTE FS-3451 Grease nTo3 DTOPUCTO-KPEMHIUAOPraHNYECKoe Macno
UME Grease MoyeBuHa MuHepansHoe macno
UMM Grease 2 MoyesuHa MuHepanbHoe macno
RAREMAX AF-1 MoyesuHa MuHepanbHoe Macno

KommeHTapuu (1) Ecnu cmaska GyAeT Uenonb3oBaTbest Ny NPeeNbHbIX TemnepaTypax Ui 0coGbix YCNOBMSIX OKpYXXatoLLeil Cpedbl,
TaKX KaK BakyyMm, Hanpumep, CNeayeT NpoKOHCYNbTUPOBATbCA Y creuvanicTos NSK.

(2) Mpw KpaTKOBPEMEHHOIA paboTe UK COOTBETCTBYHOLLEM OXNXAEHNM, CMA3Ka MOXKET MPUMEHSITLCS NPU CKOPOCTSX,
NpeBbILLAKLLNX NPeAenbl, YKasaHHble B Tabnuuax.
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TeMHepaTypao KoHcuncTeHuyms fuanazon paﬁoqomx BapocToitkocTb cpggﬁﬂsgenirmog:ﬁﬁmom
karnenageHus (°C) Temnepatyp (') (°C) copocrso () (%)
=260 230 -30 fo +150 Cnabas 70
>260 270 —20 po +120 JocTatouHas 60
238 290 0 po +130 JocratoyHas 70
216 300 —10 o +130 Xopowast 70
190 274 =50 jo +110 Cnabas 100
190 275 =50 go +110 Cnatas 100
>260 285 0 o +180 JocratoyHas 70
>260 268 —10 go +130 JocratoyHas 70
>260 267 —10 go +130 JlocTatoynas 70
>260 300 —10 go +130 JlocTatouHas 70

NSK
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COJIEP)KAHUE PA3JIENA «TABJIULbI NOALIUHUKOB»

b2

PAAUANIbHBIE LUAPMKONOALLUNHUKKA ... ... ... ... ...

OOHOPAAHBIE PALVANTBHBIE LUAPUKONOALLUMHAKA
LLAPVKOMOALLMMHKY NOBBILLIEHHOI FPY30MOABEMHOCTI
NOALWMHUKIA MATHETO
CBEPXMAJIBIE 1 MUHUATHOPHBIE LLAPUKONOALLWMHNKIA
MeTpunyeckas cepus
[torimoBas cepus

PAAVAJIbHO-YMOPHBIE LUAPUKONOALUUNHUKKA .. .. .. .. ..

OJHOPAHbIE PAAVANBHO-YMOPHbIE
LIAPVKOMOALLATHNKIA
PALVANIBHO-YMOPHBIE LLAPUKOMOALWWIMHUKIA
N3 KOMMIEKTHOTO MOHTAXA
[IBYXPAAHBIE PALNATIBHO-YMOPHBIE
LIAPVKOMOALLIAMHNKIA
LUAPAKOMOALWMHWKIA C HETBIPEXTOYEYHBIM
KOHTAKTOM

CAMOYCTAHABJIUBAIOLLMECH LLAPHKOMOALLWIHKUKA. . . .

CAMOYCTAHAB/BAIOLLIMECA LLAPVKOMOALLUWMHAKIA

UMNNHAPUYECKUE POJIMKONMOALINHUKKA . ... ... .. ...

OJHOPALHBIE LHAPUYECKWE POSIMKOMOALLMMHWKA
L-OBPA3HbIE YMOPHbIE KOSIbLIA ANA LWINHAPUHECKIX
POMMKOMOALLUMMHKOB

[IBYXPSAIHBIE LIANMHAPUYECKNE POMMKONOALUUMHKA

KOHMYECKUE POJINKONOALINUNHUKKA .. .................

KOHNYECKVE POJIMKOMOALLWMHKIA B METPU4ECKOM
NCNOMHEHNN

KOHWYECKVIE POSIMKOMOALLMNHUKY B LHOMOBOM
NCNOMHEHNN

[IBYXPAJHBIE KOHUHECKIE POJIKOMOALLNMHAKIA

CHEPUYECKUNE POJIMKONOALUMMHUKKA . .. ...............

COEPUYECKME PONMKOMNOALLUWMHMKA

YNOPHBIE MOAWMNMHUKNA . .. ...........................

OOVHAPHBIE YNOPHBIE LUAPUKOMOALUMMHWKIA
JIBOVIHBIE YMOPHBIE LUAPVKONOALLUTHIKIA
UMNNHAPWUYECKIME YNOPHBIE PONMKONOALLUNMHNKIA
COEPVYECKIE YMOPHBIE PONNKOMNOALLNMHMKIA
YNOPHO-PAAVANBHBIE LUAPVKOMOALLUMMHUKIA

[1BOIiHbIE YNOPHO-PAAVaNbHbIE LLIAPUKONOAWMMHAKN

YNopHO-paauanbHble WapukonoaLNNHUKA

[INS LWAPUKO-BUHTOBbIX Nap

CTpanuua
.............................. b4
BHYTpeHHMI funameTp
10-800MM. ..o b8
25-110MM. .. ... b26
4— 20MM. ... b28
........................... b31
T— 9MMm. ... b34
1.016-9.525Mm. . ............ b42
............................. 546
BHyTpeHHuit anametp
10-200MM. . oo B50
10-200MM. . oo B50
10— 85MM. ... b70
30-200MM. . ... b72
............................. b76
BHYTpeHHMI funameTp
5-110MM. . ... b78
............................. 584
BHYTpeHHMI aunameTp
20-500MM. ... ... 588
20-320MM. . ... 6104
25-360MM. ... ... 5106
............................ b110
BHyTpeHHuit anametp
15—440MM. ..o b116
12.000 - 206.375MM . . ... ... .. 5136
80—260MM. . ... b172
............................ 5182
BHyTpeHHuit anametp
25—1400MM. .. ... 5184
............................ 5206
BHyTpeHHuit anametp
10-360MM. . ..o 6210
10-190MM. ..o 5218
35-320MM. . ... 5224
60—500MM. . ... 5228
.......................... 5234
35-280MM. . ... 5238
15— 60MM. ..o 5242



WUrONbYATBIE POJIMKOMOALLNMHNKKA .. ...............

NrONbYATbIE POJINKOMOALLMMHMKIA BE3 KOJTEL|
NrONBYATBIE NOAWNMHUKIA CO LLUTAMIMOBAHHBIM
HAPYXXHbIM KOJTbLIOM

HEPASBEMHBIE UrONIbYATBIE POSTMKONOALLNMHNKIA
YMOPHBIE UTOJIbYATBIE POSIMKOMOALLNMHAKIA
OMOPHBIE POJTNKI

CNEAALLVE PONVKI TONKATENA

MOALMNHUKOBBIEY3JIbI. ... ........................
C YCTAHOBQOYHbIMWA BUHTAMW
CTaLmoHapHble NuTbie Kopnyca
UcP 2
DnaHugBbie UTbIE Kopryca
UCF2
UCFL2

KOPNYCA NMOAWMMHUKOB . . .........................

CTAHIAPTHBIE KOPIMYCA OMOPHbIX MOALLUMHUKOB
KPYMHOTABAPUTHBIE KOPMYCA NOALLUMHKOB
MbINEHENPOHULIAEMBIE KOPMYCA MOALLUMHNKOB
KOPMYCA MOALUMMHNKOB CTYMNEHYATOrO BANA

LUWNUHAPUYECKME POJIMKONOALLMNHUKN ANA LUKMBOB KPAHOB. ... .............. .. ..

OTKpbITbIE
MpeABapUTENbHO 3aN0NHEHHbIE CMa3KO

POJIMKONOALUMMHUKKA ANA ONOPbI BAJIKA. .. .........
YETIPEXPALIHBIE KOHUYECKWE POSIMKOMOALLMMHNKNA
YETBIPEXPAOHBIE LINNHOPUYECKNE
POSIMKONOALLNMHAKIA

NOALIUNHUKKA AN XENE3HOA0POXXHOI0 TPAHCIMOPTA
QNIEMEHTbI KAYEHMA .. .............................
CTA/bHBIE LLAPVKI NF LIAPUKOMOALLMMHNKOB

LUWNMHOPWHECKIE POJIKI [N PONMKOMNOALLIWMHNKOB

JJNHHBIE LWNNHOPUHECKWE POSTAKIA
NrONbYATbIE POJIKI i1 POJIMKOMOALLMMHMKOB

CONYTCTBYIOLLUE USAENNA ANA NOALLINMHNKOB KAYEHUSA .. ........................

3AKPETUTENbHBIE BTYJIKA

CTAXHBIE BTYJIKN

TAVKW Ang NOALUMMHAKOB KAYEHIS
OUKCUPYIOLLIE YCTPONCTBA [U19 TAEK
LUAVIBBI NG NOALMNHUKOB KAYEHNSA

CTpaHuua
.............................. 5244
BHYTpeHHWiA fnameTp
5-100MM. ................ 5252
4— B5MM. . ... 5258
9-390MM. . ... 5264
10-100MM. . ... b274
16— 90MM. . ... b276
5— 50MM................. b278
.............................. 5280
.......................... 5286
.......................... 5292
.......................... 5298
.............................. 5304
[nameTp Bana
20—140MM. .. ... 5306
150 —450MM. ..o b312
50—180MM. . ............ .. 5316
25-320MM. . ... 5318
5326
BHyTpeHHUIA grameTp
50 -560MM. . ... 5328
40-400MM. ... ... 5332
.............................. 5334
100 -939.800MM . ... ........ 5338
100-920MM. ..o 5340
.............................. 5344
.............................. 5346
ba3oBbIi AnameTp
03-1143mm. .............. 5348
3 —80MM ... B350
55— 15MM . ... b352
1T — BMM........ 5354
5356
[nameTp Bana
17 =470MM. ..o 5358
35-480MM. .. ... 5366
.......................... b372
.......................... B377
.......................... b378
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PAJUAJIbHBIE

NSK

LUAPUKONOALLUUMHUKK

OAHOPAAHLIE PAAUAJIBHBIE LUAPUKOMOALLUMHUKK

OTKpbITbIE, C 3AWMUTHBIMM WARGamMu, YyNNOTHEHMAMU  BHyTpeHHuA guametp 10 —240Mm . . . .. b8
OTKpbITbIE BHyTpeHHMI anameTtp 260 — 800mMMm . . .. B20
LLAPUKOMOALLUMHUKK

NOBbILLEHHOU

I'PV30I10A1:EMHOCTVI BHyTpeHHun guametp 25— 110mm. ... 626
HOAUJVIHHVIKVI MATHETO BHyTpeHHui gnametp 4-20mm .. ... 528

CBepxmanbie U MMHNATIOPHbIE LWAPMKONOAWMIHNKM NPEACTABNEHbI HA cTpaHuuax b30-b45.

KOHCTPYKLMS, TUMbI U XAPAKTEPUCTUKH

OAHOPAAHBIE PAQUANBHBIE LUAPUKOMOALLMMHUKA

OpHopsAaHble paananbHble WAPUKONOAUTHAKA KNaccutuLupytoTes no
TMNam, NPeACTaBNEHHbIM B TAGIULE HIXKE.

LLIapMKONOALIMNHUKA C YNIOTHEHNAMIA 1 3aLUMTHIMIA LIANGAMN 3aM0NHEHbI
COOTBETCTBYIOLLMM KOJIMYECTBOM KAYeCTBEHHOW CMasKu. CpaBHEHNE TEeXHUYECKMX
CBOWCTB M XapaKTEPUCTMK BCEX TWUMOB AaHHbIX MOALWMIHUKOB MPELCTABIEHO

B Tabnuue 1.
Tabnuua 1. CBoMCTBA LIAPUKONOALWMNHUKOB C YNAOTHEHUSMU
Tun C 3awmTHbIMN C GECKOHTaKTHbIM C KOHTaKTHbIM PE3MHOBbIM
EVET] PE3VHOBBIM YNOTHEHVEM YNNOTHEHUEM
(Tvn Z2) (Tun VV) (Tun DDU)
‘ ‘ ‘ ‘ MomeHT Huzkui Huzkuin Bbiwe, yemy Tuna ZZ n VV,
OTKpbITbIA Co cTonopHbIM BPALLEHMS Gnaropapsi pe3uHOBOMY YIOTHEHMIO
™n KONbLIOM
Cnoco6HocTb Xopowas Xopowas OrpaHnyeHa KOHTaKTHbIMI
pa3BuTS CKOPOCTY YNIOTHEHNAMN
IhtheKTMBHOCTb Xopowwas Jlydwe, yem y Tuna ZZ HemHoro nyywe, yem y Tuna VV
NpefoXpaHeHms
OT yTEYeK CMa3Ku
C 3awmTHbIMM C GECKOHTAKTHbIM  [TbU1eHenpoHmLae- Xopowas Jlydwe, yem y Tuna ZZ Hannyuwas

waiiéammn PE3NHOBbIM MOCTb (COOTBETCTBYET NPUMEHE- | (NMOAXOAUT ANSi NPUMEHEHMS faXe

(Tun Z2) yNNoTHEHEM HUI0 B CPEAie C yMepeHHON B 04eHb 3anblNeHHoi cpese)

(Tun VV) CTENeHbI0 3arblIEHHOCTH)
BopoHenporuuae- |HecootsetcTaylowas | HecooTsetcTBytowas | Xopoiuasi (MOXET UCMONb30BATLCS
MOCTb B YCNOBUSIX, KOT/ia BOAA
3a0pbI3rnBaeTCs Ha NOALINMHNK)
Paboyas —10 go +110°C —10 go +110°C —10 go +100°C
C KOHTaKTHbIM Temneparypa (')

PEe3UHOBbIM
YNI0THEHUEM
(Tvn DDU)

KommeHTapuin

()

MpeAcTaBNeHHbIN Bbllle AnWanasoH pa6oyux Temnepatyp

NPUMEHSETCS ANS CTaHAAPTHLIX MOALNMHUKOB. pU NpUMeHeHnm
CMasKu, YCTOI4MBOIA K Gonee BbICOKMM UMM HU3KUM TeMnepaTypam,
UNU 3amMeHe TuUNa pesuHbl, AManasoH pabouynx Temnepartyp
MOXET yBenuuMTbes. Mo Bompocam Takux CyyaeB NPUMEHEHMS,
noXxanyicTa, CBSXMTECH C NpeacTaBuTensamm komnaiun NSK.
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PagmnanbHble WapnkonoAWUNHUKN 00bI4HO MOCTABASKTCS CO LUTAMMNOBAHHBIMU
cenapatopamu. KpynHorabapuTHble LIapuKONOALIMMHUKN MPUMEHSIOTCS C NATYHHBIMA
MexaHuyeckn 06paboTaHHbIMK cenapatopamu. (Cm. Tabnuuly 2).

Mexanuyeckn 06paboTaHHble Cenapatopbl TAKXE MOAXOAST ANS NPUMEHEHMS
B YCNOBUSIX BbICOKMX CKOPOCTEN..

Ta6nuua 2. CTaHgapTHble CenapaTopbl paguanbHbIX

LIAPUKONOALMNHUKOB
Gepna CTanbHoi LUTaMMNOBAHHbIN MexaumeCKT 06paboTaHHbIN
cenaparop JNIaTyHHbIA cenapaTtop
68 6800 - 6838 6840 — 68/800
69 6900 - 6936 6938 - 69/800
160 16001 - 16026 16028 - 16064
60 6000 - 6040 6044 - 60/670
62 6200 - 6240 6244 - 6272
63 6300 - 6332 6334 - 6356

LLAPVMKOMOZALLMMHUKKA NOBBILLEHHOM FPY30MOABEMHOCTH

LLIapnKoNOALIMMHAKM 3TOr0 TUNA UMEIT GONbLIEEe KONMYECTBO LIAPUKOB, YeM
CTaHAAPTHblE paananbHble WapuKonoALWUMHUKY, T.K. 061a4aloT creuuanbHbIMm
KaHaBKamu Ans BBOAA LIAPUKOB HA BHYTPEHHEM W HAPYXHOM Kofblie. B cBA3M
C HaNN4MeM TakuX KaHaBoK 3TV MOALINMHUKYA HE MOTYT UCMOMb30BATLCA NPN BbICOKUX
0CEBbIX Harpy3kax.

[abapuTHble pasmepbl TUNOB MOAWNMHUKOB BL2 n BL3 cooTBeTCTBYHOT
rabapuTHbIM pasmepam OAHOPSALHBIX PAANANbHBIX LIAPUKONOALIMMNHUKOB Cepuii 62
1 63. MoMUMO OTKPBITOrO TMNA NOALIMIHUKY TAKXE MOryT ObITb BbINOMHEHbI B TUME ZZ
C 3aLLUTHBIMK Lanbamu.

Mpn NpUMEHEHM AaHHOrO TUNa MOALIMMHUKOB HEOOXOAMMO CNeAUTb, YTOObI
KaHaBKy ANl BBOAA LIAPUKOB HAXOAMNCH KK MOXHO YAaNeHHee 0T 30Hbl HarpysKku.

9TV NOALLUMMHUKM UMEKOT LUTAMMOBAHHbIE CTA/IbHbIE Cenaparopbl.

NOALNNHAKN MATHETO

KaHaBka Ha BHYTPEHHEM KONbLie 3TUX MOALMMHUKOB 3HAYUTENIbHO MEHEE
rny6okasi, YeM Y paguasibHbIX LWAPUKOMOALWMIHUKOB, @ HApPY)KHOE KOJbLO UMEET
TONIbKO OAKMH 6OPT. B pesysibTate Yero, Hapy»XHOe KObLO SIBASIETCS OTAENNUMbBIM, YTO
3HAUYUTESIbHO 06NEryaeT MOHTAX MOALIMMHUKA.

B cTaHaapTHOM BapuaHTe 3TV MOALIMMHUKW MOCTABNSKOTCS CO LUTaMMOBAHHbIMM
cenapatopami, OfHaKo AN MPUMEHEHWS B YCNOBUAX BbICOKUX CKOPOCTEN, MOTyT
1UCN0Nb30BaTLCS MEXaHUYECKI 06paBoTaHHbIE CEnapaTopbl U3 CUHTETUYECKNX CMOJ.

MEPbI NPEAOCTOPO0XXHOCTU NPU NCNOJIb30BAHUN
PAZVAJIbHBIX LLAPMKONOALLMMHNKOB

B cnyyae cnmiwukom manoit paboyeil Harpysku Ha pagnanbHbli LWapUKOMOALINMHAUK,
MOXET MOSIBUTHCS MPOCKANb3bIBAHNEM MEXLY LUAPUKaMi 1 JOPOXKKOW KAYeHUs, YTo
B CBOI0 04epeb NPUBOAUT K «pa3MblBaHMI0» NOBEPXHOCTW. YeM 60NbLLe BEC LIAPUKOB
1 cenaparopa, Tem Gonblle BEPOSITHOCTb BO3HUKHOBEHMS TAKOr0 Ae)eKTa, 0C06eHHO
Y KpynHorabapuTHbIX NOALWMNHUKOB. ECM npefnonaraoTcs CAUWKOM Marnble
HarpysKku, noxanyincra, NPOKOHCYNbTUPYITECH O cneunanuctamu NSK oTHocUTenbHO
Bbl6Opa COOTBETCTBYHOLLErO MOALMIHMKA.



NSK

A0NYCKW U TOYHOCTb PABOTDI

PAOUAJIbHBIE OAHOPSIAHBIE

LUAPVUKOMNOALLMUMHUKKA . . ................. Tabnuua 8.2 (CtpaHuubl AG0 1o A63)

LLAPUKONO/ALLMMHUKY NOBbILLEHHOMN

TPY30NOABEMHOCTH .................... Tabnuua 8.2 (CtpaHuubl AG0 1o A63)

MOALWNHUKA MATHETO . . ................ Tabnuua 8.5 (CtpaHuubl A70 n A71)
PEKOMEHAYEMbBIE NOCAAKU

PAOUAJIbHBIE OAHOPSIAHBIE

LUAPUKOMOALLWUMHUKKA . . ................. Tabnmua 9.2 (CtpaHuua A84)

Ta6nuua 9.4 (CtpaHuua A85)
LUAPVKOMOZALUMMHUKYA NOBBILLEHHON

TPY30MNOABEMHOCTH . ................... Tabnumua 9.2 (CtpaHuua A84)
Tabmuua 9.4 (CtpaHuua A85)
MOALWNNHUKN MATHETO . . ................ Tabnuua 9.2 (CtpaHuua A84)
Tabnuua 9.4 (CtpaHuua A85)
BHYTPEHHUE 3A30Pbl
PAZIMAJIbHBIE OAHOPSAHBIE
LUAPUKOMOAWIMMHKNKKA . . . ................ Tabmmua 9.9 (CtpaHuua A89)
LUAPMKOMOZALUMMHNKM NOBbILUEHHON
TPY30MOABEMHOCTU . ................... Tabmuua 9.9 (CtpaHuua A89)
NOALWMNHUKA MATHETO . . ................ Tabmuua 9.11 (CtpaHuua A89)
NPEAEJIbHBIE CKOPOCTHU

MpenenbHble CKOPOCTW, yKasdaHHble B Tabauuax NOAWWNHUKOB, LOMKHbI
yCTaHaBNMBATbCA B 3aBMCUMOCTM OT YCNOBWIA HArpy3ku noAwmnHuka. CywecTByet
BO3MOXHOCTb AOCTVKEHNS 60Niee BbICOKUX CKOPOCTEN 3a CYET M3MEHEHMs MeToaa
CMa3Km, KOHCTPYKLMK cenapaTopa u T.4. [na nonyyenus Gonee NoaHOM WHGopMaLmMi,
obpaTuTech K cTpaHuue A37.
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OAHOPAAHBIE PAAWAJIbHBIE LUAPUKOMOALLNITHUKU

BHyTpeHHuit guametp 10 — 22 Mm

OTKpbITbINA TN

Lo
i

al
N

C 3aWMTHBIMK C 6ECKOHTAKTHbIM

C KOHTaKTHbIM

C KaHaBKoiA nop,

| &

Co CTONOpHbIM

Lwanéamm YNNOTHEHWEM YNNOTHEHWEM  CTOMOPHOE KONbLIO KOAbLOM
77 v DD - DDU N NR
abapuTHble pasmepbl HomuHanbHas rpy3onoabeMHoCTb Koathdwm-|  MpepenbHble cKopocTw
(Mv) H) (xrcy weHT (060p/MAH) 0603HaYEHNsI NOALIMMHUKOB
Cmaska Macno C
d D B r C Cor C: Cor| fo | Opouma Orkpormoin OTKPSITSI ! ynoTHesen
MIIH VW DDU z
10 19 5 03 1720 840 175 86| 14.8| 34000 24000 40000 6800 ZZ VV DD
22 6 03 2700 1270 275 129 14.0| 32000 22000 38000 6900 ZZ VV DD
26 8 03 4550 1970 465 201| 12.4| 30000 22000 36000 6000 ZZ VV DDU
30 9 06 5100 2390 520 2441 13.2| 24000 18000 30000 6200 ZZ VV DDU
3 11 06 8100 3450 825 350 | 11.2| 22000 17000 26000 6300 ZZ VV DDU
12 21 5 03 1920 1040 195 106 | 15.3| 32000 20000 38000 6801 ZZ VV DD
24 6 03 2890 1460 295 1491 14.5| 30000 20000 36000 6901 ZZ VV DD
28 7 03 5100 2370 520 2411 13.0| 28000 — 32000 16001 — — —
28 8 03 5100 2370 520 2411 13.0| 28000 18000 32000 6001 ZZ VV DDU
32 10 0.6 6 800 3050 695 310| 12.3| 22000 17000 28000 6201 ZZ VV DDU
37 12 1 9700 4200 990 425| 11.1| 20000 16000 24000 6301 ZZ VV DDU
15 24 5 03 2070 1260 212 128 | 15.8| 28000 17000 34000 6802 ZZ VV DD
28 7 03 4 350 2260 440 2301 14.3| 26000 17000 30000 6902 ZZ VV DD
32 8 03 5600 2830 570 289 13.9| 24000 — 28000 16002 — — —
32 9 03 5600 2830 570 2891 13.9| 24000 15000 28000 6002 ZZ VV DDU
3 11 0.6 7 650 3750 780 380 13.2| 20000 14000 24000 6202 ZZ VV DDU
42 13 1 11400 5450 1170 555 | 12.3| 17000 13000 20000 6302 Z2Z VV DDU
17 26 5 03 2630 1570 268 160 | 15.7 | 26000 15000 30000 6803 Z2Z VV DD
30 7 03 4600 2 550 470 260 | 14.7| 24000 15000 28000 6903 ZZ VV DDU
3 8 03 6 000 3250 610 330| 14.4| 22000 — 26000 16003 — — —
3 10 0.3 6000 3250 610 330| 14.4| 22000 13000 26000 6003 ZZ VV DDU
40 12 06 9550 4800 975 490| 13.2| 17000 12000 20000 6203 ZZ VV DDU
47 141 13 600 6 650 1390 675| 12.4| 15000 11000 18000 6303 ZZ VV DDU
20 32 7 03 4000 2470 410 252 | 15.5| 22000 13000 26000 6804 ZZ VV DD
37 9 03 6 400 3700 650 3751 14.7| 19000 12000 22000 6904 ZZ VV DDU
42 8 03 7900 4 450 810 4551 145 | 18000 — 20000 16004 — — —
42 12 0.6 9400 5000 955 510 13.8| 18000 11000 20000 6004 ZZ VV DDU
47 141 12 800 6 600 1300 670 | 13.1| 15000 11000 18000 6204 ZZ VV DDU
52 15 11 15900 7900 1620 805| 12.4| 14000 10000 17000 6304 ZZ VV DDU
22 44 12 06 9400 5050 960 515| 14.0| 17000 11000 20000 60/22 2Z VV DDU
50 14 1 12 900 6 800 1320 695| 13.5| 14000 9500 16000 62/22 ZZ VV DDU
56 16 11 18 400 9250 1870 9401 12.4| 13000 9500 16000 63/22 ZZ VV DDU
KommeHTapum (') Jlonycki KaHaBoOK Mof CTONOPHbIE KOMbLA M pa3Mepbl CTOMOPHbIX KOMeL, ykasaHbl Ha cTpaHuuax A50-A53.

(3 Mpy NPUMEHEHUN BbICOKMX OCEBbIX HArpy30K, YBENNYbTE d, U YMEHbLUIMTE D, OTHOCUTENbHO YKa3aHHbIX 3HAYEHNIA.
(%) Tunbl konew, N 1 NR npuMeHUMbI TONBKO NSt NOALINMHUKOB OTKPBITOTO TMNa.
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JinHamuyeckas 3KBUBANEHTHAA Harpy3ka

NSK

P=XF+YF,
F, E,
, f,E, e E <e T,>e
a C
fo = o X Y X Y
by 0.172| 0.19 1 0 0.56 | 2.30
@ 0.345| 0.22 1 0 0.56 | 1.99
7% 0.689| 0.26 1 0 0.56 | 1.71
+ 1.03 | 0.28 1 0 0.56 | 1.55
1.38 | 0.30 1 0 0.56 | 145
¢D, #Dy T T 1 2.07 | 0.34 1 0 0.56 | 1.31
3.45 | 0.38 1 0 0.56 | 1.15
5.17 | 0.42 1 0 0.56 | 1.04
#D, 6.89 | 0.44 1 0 0.56 | 1.00
@ CraTuyeckasl 3IKBUBaNIEHTHas Harpy3ka
R [ i >0.8, P,=0.6F,+0.5F,
Cyo | i
K
F <0.8, P,=F.

c Co Pa3mepbl KaHaBKy Nog CTONOPHOE KOAbLIO (') | Pasmepbl CTOMOPHOMO Pasmepbl 3anneynkos Bana u kopnyca Macca
KaHag-  CTO- (MMm) Konbua (') (MM) (kr)
KO MOA MOPHBIM (MM]

m,m' K a b D, Ty [N, 2 d.0 Do r, D, Cy

pHOE  LiOM
KOMbLIO akC MWH Makc MaKC MWH Makc MaKC MWUH Makc Makc Makc MWH Makc ﬂpMﬁJ‘I.

- — — — — — — — 12 12 17 0.3 — — 0.005

NG) NR() 1.05 0.8 20.8 0.2 0.2 248 0.7 12 12.5 20 0.3 255 1.5 0.009

N+ NR(+ 1.35 0.87 245 0.2 0.3 28.7 0.84 12 13 24 0.3 29.4 1.9 0.018

N NR 206 135 2817 04 0.5 34.7 112 14 16 26 0.6 365 29 0.032

N NR 206 135 33.17 04 0.5 39.7 112 14 16.5 31 0.6 405 29 0.052

= = — — — — — — 14 14 19 0.3 — 0.006

N NR 105 038 22.8 0.2 0.2 26.8 0.7 14 14.5 22 0.3 275 1.5 0.010

- = — — — — — — — 14 — 26 0.3 — — 0.019

N(+) NR(+ 1.35 0.87 26.5 0.2 0.3 30.7 0.84 14 15.5 26 0.3 31.4 1.9 0.022

N NR 206 135 30.15 04 0.5 36.7 112 16 17 28 0.6 375 29 0.037

N NR 206 135 3477 0.4 0.5 413 112 17 18 32 1 42 2.9 0.060

- = — — — — — — — 17 17 22 0.3 — — 0.007

N NR 13 0.95 26.7 0.25 0.3 30.8 0.85 17 17 26 0.3 31.5 1.8 0.015

- = — — — — — — — 17 — 30 0.3 — — 0.027

N NR 206 135 30.15 0.4 0.3 36.7 17 19 30 0.3 375 29 0.031

N NR 206 135 33.17 04 0.5 39.7 2 19 20.5 31 0.6 405 29 0.045

N NR 206 135 39.75 0.4 0.5 46.3 20 225 37 1 47 2.9 0.083

- — — — — — — — — 19 19 24 0.3 — — 0.007

N NR 13 0.95 28.7 025 0.3 32.8 0.85 19 19.5 28 0.3 33.5 1.8 0.017

- - — — — — — — — 19 — 33 0.3 — 0.033

N NR 206 135 33.17 04 0.3 39.7 112 19 21.5 33 0.3 405 29 0.041

N NR 206 135 38.1 0.4 0.5 446 112 21 23.5 36 0.6 455 29 0.067

N NR 246 135 44.6 0.4 0.5 52.7 112 22 25.5 42 1 535 3.3 0.113

N NR 13 0.95 30.7 025 0.3 34.8 0.85 22 22 30 0.3 35.5 1.8 0.017

N NR 17 0.95 35.7 0.25 0.3 39.8 0.85 22 24 35 0.3 405 2.3 0.037

- — — — — — — — — 22 — 40 0.3 — — 0.048

N NR 206 135 39.75 0.4 0.5 46.3 112 24 255 38 0.6 47 2.9 0.068

N NR 246 135 44.6 0.4 0.5 52.7 112 25 26.5 42 1 535 3.3 0.107

N NR 246 135 49.73 0.4 0.5 579 112 26.5 28 455 1 585 3.3 0.145

N NR 206 135 4175 04 0.5 48.3 112 26 26.5 40 0.6 49 2.9 0.074

N NR 246 135 476 0.4 0.5 55.7 112 27 29.5 45 1 5656 3.3 0.119

N NR 246 135 53.6 0.4 0.5 61.7 112 28.5 30.5 495 1 625 3.3 0.179

KommeHTapui (*) Pa3mepbl KaHABOK MoJ, CTONOPHbIE KOJIbLLA 11 CTOMOPHBIX KOMEL, He COOTBETCTBYHOT ISO15.

Mpumeyanus 1. Cepus gnameTpa 7 (rpynna o4eHb Y3KNX (TOHKOCTEHHbIX) MOALINMHUKOB) TaKXXe UMEETCS B Npoaaxe.

Moxanyiicta, cBsMUTECH C NpeacTaBuTensmn NSK.

2. OTHOCUTENbHO HANMYNS YNAOTHEHWHA, 3ALUMTHBIX LWAIAG MM CTOMOPHBIX KONEL, B NOALMMHMKAX C BPALLAIOLMMICS
HapY)XXHbIMI KOSbLIAMM, noxanyiicta, obpatutecs K cneumanucrtam NSK.
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OAHOPAAHBIE PAAWAJIbHBIE LUAPUKOMOALLNITHUKU

BHyTpeHHuit guametp 25 — 45 mm

1 .
I . )
® e '@
' |
D —— —1¢d — 1 -T- 1 -1 T T ¢Dy +—-—
O J
ne | &2
OTKpbITbINA TN C 3aWMTHLIMK C 6ECKOHTaKTHbIM C KOHTaKTHbIM C KaHaBKoii nop, Co cTOnopHbIM
Lainbamm YNNOTHEHWEM YNNOTHEHNEM CTOMOPHOE KOANbLIO KONbLIOM
77 vV DD - DDU N NR
[a6apuTHble pa3mepbl HomuHanbHas rpy3onoabeMHoCTb Koathdw-|  TpenenbHble CKopocTy
(vm) H) (xrcy uﬁé&; (060p/MnH) 0603HaYEHNsI NOALIMMHUKOB
CN!a:sKa Macno C semsnm ¢
d D B r C, Cor C: Co| f OZTK_D"Z?’"" U Orwpuimoin OTKDBITSI - WailGai Yo
MIH VW DDU z
25 37 7 03 4500 3150 455 320 16.1| 18000 10000 22000 6805 ZZ VV DD
42 9 03 7 050 4550 715 460 | 15.4| 16000 10000 19000 6905 ZZ VV DDU
47 8 03 8 850 5600 905 570 | 15.1| 15000 — 18000 16005 — — —
47 12 06 10 100 5850 1030 595| 14.5| 15000 9500 18000 6005 ZZ VV DDU
52 15 1 14 000 7 850 1430 800 | 13.9| 13000 9000 15000 6205 ZZ VV DDU
62 17 11 20600 11200 2100 1150 | 13.2| 11000 8000 13000 6305 ZZ VV DDU
28 52 12 0.6 12 500 7 400 1270 755 | 14.5| 14000 8500 16000 60/28 ZZ VV DDU
58 16 1 16 600 9500 1700 970| 13.9| 12000 8000 14000 62/28 ZZ VV DDU
68 18 1.1 26700 14 000 2730 1430| 12.4] 10000 7500 13000 63/28 2Z VV DDU
30 42 7 03 4700 3650 430 370| 16.4| 15000 9000 18000 6806 Z2Z VV DD
47 9 03 7 250 5000 740 510 | 15.8| 14000 8500 17000 6906 ZZ VV DDU
55 9 03 11200 7 350 1150 750 | 15.2| 13000 — 15000 16006 — — —
55 13 1 13 200 8300 1350 845| 14.7| 13000 8000 15000 6006 ZZ VV DDU
62 16 1 19500 11300 1980 1150 | 13.8| 11000 7500 13000 6206 ZZ VV DDU
72 19 11 26 700 15000 2720 1530 13.3 9500 6700 12000 6306 ZZ VV DDU
32 58 13 1 15 100 9 150 1530 935| 14.5| 12000 7500 14000 60/32 ZZ VV DDU
65 17 1 20700 11600 2120 1190| 13.6| 10000 7100 12000 62/32 ZZ VV DDU
75 20 11 29900 17 000 3050 1730 13.2 9000 6300 11000 63/32 Zz VV DDU
35 47 7 03 4900 4100 500 4201 16.7| 14000 7500 16000 6807 ZZ VV DD
55 10 0.6 10 600 7 250 1080 7401 15.5] 12000 7500 15000 6907 ZZz VV DDU
62 9 03 11700 8200 1190 835| 15.6| 11000 — 13000 16007 — — —
62 14 1 16 000 10300 1630 1050| 14.8| 11000 6700 13000 6007 ZZ VV DDU
72 17 11 25700 15300 2620 1560 | 13.8| 9500 6300 11000 6207 ZZ VV DDU
80 21 15| 33500 19200 3400 1960 | 13.2 8500 6000 10000 6307 ZZ VV DDU
40 52 7 03 6 350 5550 650 565| 170| 12000 6700 14000 6808 ZZ VV DD
62 12 06 13700 10 000 1390 1020 15.7| 11000 6300 13000 6908 ZZ VV DDU
68 9 03 12 600 9650 1290 985 | 16.0| 10000 — 12000 16008 — — —
68 15 1 16 800 11 500 1710 1180| 153 | 10000 6000 12000 6008 ZZ VV DDU
80 18 11 29100 17900 2970 1820| 14.0| 8500 5600 10000 6208 ZZ VV DDU
90 23 15| 40500 24000 4150 2450| 13.2 7500 5300 9000 6308 ZZ VV DDU
45 58 7 03 6 600 6 150 670 625| 172| 11000 6000 13000 6809 ZZ VV DD
68 12 0.6 14100 10900 1440 1110 159| 9500 5600 12000 6909 ZZ VV DDU
75 10 0.6 14900 11400 1520 1160 | 15.9| 9000 — 11000 16009 — — —
75 16 1 20900 15200 2140 1550| 1563 9000 5300 11000 6009 ZZ VV DDU
85 19 11 31500 20400 3200 2080 14.4 7500 5300 9000 6209 ZZ VV DDU
100 25 15| 53000 32000 5400 3250| 13.1 6700 4800 8000 6309 ZZ VV DDU

KommeHTapun (') [lonycku KaHaBOK Nof CTOMOPHbIE KOJbLiA 1 Pa3Mepbl CTOMOPHBIX KOJEL, YKa3aHbl Ha CTpaHuuax A50-A53.
(%) Mpy BbICOKMX OCEBbIX HATPY3KaX, YBENNYLTE d U YMEHbLUNTE D, OTHOCUTENBHO YKA3HHBIX 3HAYEHNIA.
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NSK

JinHamuyeckas 3KBUBANEHTHAA Harpy3ka

P=XF+YF,
E, F,
f,E, e Fﬂ <e T>8
a b C . :
fo = o X Y X Y
"' 0.172] 0.19 1 0 0.56 | 2.30
@ 0.345| 0.22 1 0 0.56 | 1.99
7 0.689| 0.26 1 0 0.56 | 1.71
+ 1.03 | 0.28 1 0 0.56 | 1.55
1.38 | 0.30 1 0 0.56 | 145
#D, #Dy T T 1 2.07 | 0.34 1 0 0.56 | 1.31
3.45 | 0.38 1 0 0.56 | 1.15
5.17 | 0.42 1 0 0.56 | 1.04
#D, 6.89 | 0.44 1 0 0.56 | 1.00
@ CraTnyeckas IKBUBANEHTHas Harpyska
I R | i >0.8, P,=0.6F+0.5F,
Cy — '
K
F <0.8, P,=F,
Cratas- Co  Paamepbl KaHaBKy M0/} CTOMOPHOE KOMbLO (') | Pasmepsl cTonopHoro Pa3mepbl 3anne4nKkoB Bana u Kopnyca Macca
Koitnog  cTo- konbuia (') (Mm) (kr)
CTO- NOPHLIM (Mwm) (o)
Wk g b D, r, ry| D, f de Do r. D, G
Makc MUH Makc MaKc MWH Makc Makc MUH Makc Makc Makc MWH Makc ﬂpMﬁJ‘I.
N NR 13 095 357 0.25 0.3 39.8 0.85 27 27 3% 03 405 1.8 0.021
N NR 17 095 407 0.25 0.3 448 0.85 27 28.5 40 03 455 2.3 0.042
- — — — — - = — — 27 — 45 0.3 — — 0.059
N NR 206 135 446 04 05 52.7 112 29 30 43 0.6 535 2.9 0.079
N NR 246 135 4973 04 05 579 112 30 32 47 1 585 3.3 0.129
N NR 328 19 59.61 06 0.5 677 1.7 31.5 36 55.5 1 685 4.6 0.235
N NR 206 135 4973 04 05 579 112 32 34 48 0.6 585 2.9 0.096
N NR 246 135 556 04 05 63.7 112 33 35.5 53 1 645 3.3 0.175
N NR 328 19 6482 06 05 746 17 345 38 615 1 76 4.6 0.287
N NR 13 095 407 0.25 0.3 448 0.85 32 32 40 03 455 1.8 0.024
N NR 17 095 457 0.25 0.3 49.8 0.85 32 34 45 0.3 505 2.3 0.052
- — — — — - = — — 32 — 53 0.3 — — 0.087
N NR 208 135 526 04 05 60.7 112 35 36.5 50 1 615 2.9 0.116
N NR 328 19 59.61 06 05 677 1.7 35 38.5 57 1 685 4.6 0.199
N NR 328 19 68.81 06 05 78.6 17 365 425 65.5 1 80 4.6 0.345
N NR 208 135 556 04 05 63.7 112 37 38.5 53 1 645 29 0.122
N NR 328 19 62.6 06 05 70.7 1.7 37 40 60 1 715 4.6 0.225
N NR 328 19 7183 06 05 816 17 385 445 68.5 1 83 4.6 0.389
N NR 13 095 457 0.25 0.3 49.8 0.85 37 37 45 0.3 505 1.8 0.027
N NR 17 095 537 0.25 05 578 0.85 39 39 51 0.6 585 2.3 0.075
- — — — — - = — — 37 — 60 03 — — 0.107
N NR 208 19 59.61 06 05 677 1.7 40 415 57 1 68.5 3.4 0.151
N NR 328 19 68.81 06 0.5 78.6 17 415 445 65.5 1 80 4.6 0.284
N NR 328 19 76.81 06 05 86.6 1.7 43 47 72 1.5 88 4.6 0.464
N NR 13 095 507 0.25 0.3 54.8 0.85 42 42 50 0.3 555 1.8 0.031
N NR 17 095 607 025 05 64.8 0.85 44 46 58 0.6 655 2.3 0.112
- — — — — - = — — 42 — 66 0.3 — — 0.13
N NR 249 19 6482 06 0.5 746 1.7 45 475 63 1 76 3.8 0.19
N NR 328 19 76.81 06 05 86.6 1.7 465  50.5 735 1 88 4.6 0.366
N NR 328 27 86.79 06 0.5 96.5 2.46 48 53 82 1.5 98 5.4 0.636
N NR 13 095 56.7 0.25 0.3 60.8 0.85 47 475 56 0.3 615 18 0.038
N NR 17 09 667 0.25 0.5 70.8 0.85 49 50 64 0.6 72 2.3 0.126
- = — — — - = — — 49 — 71 0.6 — — 0.167
N NR 249 19 7183 06 05 816 17 50 53.5 70 1 83 3.8 0.241
N NR 328 19 8181 06 05 916 17 51.5 55.5 785 1 93 4.6 0.42
N NR 328 27 96.8 06 05| 1065 2.46 53 61.5 92 15 108 5.4 0.829

Npumeyanns 1. Cepust anameTpa 7 (rpynna o4eHb y3KUX (TOHKOCTEHHbIX) NOALINMHUKOB) TAKXE UMEETCS B NPOAAXeE.
MoxanyiicTa, cBsxMTECH C NpeacTaButensamu NSK.
2. OTHOCUTENbHO HANWYWS YNOTHEHWUHA, 3ALMTHBIX WA UK CTOMOPHBIX KOMEL, B MOALMMNHUKAX C BPALLAIOLLMMIACS
HapyXHbIMI KOMbLiaMK, NoXanyiicta, o6patutecs K cneunanuctam NSK.
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OAHOPAAHBIE PAAWAJIbHBIE LUAPUKOMOALLNITHUKU

BHyTpeHHuit guametp 50 — 75 mm

OTKPbITLIA TN

Lo
i

al
N

C 3aWMTHBIMK C 6ECKOHTaKTHbIM

C KOHTaKTHbIM

C KaHaBKoiA nop,

| &

Co cTonopHbIM

Lwantamm YNNOTHEHNEM YNNOTHEHUEM  CTOMOPHOE KOMbLO KO/bLOM
77 A% DD - DDU N NR
[a6apuTHble pa3mepbl HomuHanbHas rpysonoibeMHoCTb Koathcpu- MpenenbHble CKOPoCTy
(Mw) H) (kre) WBHT (060p/MUH) 0603HaYEHNsI NOALIMMHUKOB
Cmaska Macno c c
d D B r C, Cor C. Co| f UEK_D"QZ"'” U Orkpuiro OTRPITSIT SALYTHSIMA — YITOTHeHYEM
MUH V- W DDU 4 wabamn

50 65 7 03 6 400 6200 655 635 | 172 9500 5300 11000 6810 ZZ VV DDU
72 12 0.6 14500 11700 1480 1200 16.1 9000 5300 11000 6910 Zz VV DDU

80 10 0.6 15400 12400 1570 1260 16.1 8500 — 10000 16010 — — —
80 16 1 21800 16600 2220 1700| 15.6 8500 4800 10000 6010 ZZ VV DDU
90 20 11 35000 23200 3600 2370 144 7100 4800 8500 6210 ZZ VV DDU
1m0 27 2 62 000 38500 6300 3900| 13.2 6000 4300 7500 6310 ZZz VV DDU
55 72 9 03 8800 8500 900 865 | 170 8500 4800 10000 6811 ZZ VV DDU
80 13 1 16 000 13300 1630 1350 16.2 8000 4500 9500 6911 Z2Z VV DDU

90 11 06 19400 16300 1980 1660 16.2 7 500 — 9000 16011 — — —
90 18 1.1 28300 21200 2880 2170| 15.3 7500 4500 9000 6011 ZZ VV DDU
100 21 1.5 43500 29300 4450 2980| 14.3 6300 4300 7500 6211 Z2Z VvV DDU
120 29 2 71500 44500 7300 4550| 13.1 5600 4000 6700 6311 Z2Z VV DDU

60 78 10 03 11500 10900 1170 1120| 16.9 8000 4500 9500 6812 2Z VV DD
86 13 1 19400 16300 1980 1660 16.2 7500 4300 9000 6912 ZZ VV DDU

9% 11 06 20000 17 500 2040 1780 16.3 7100 — 8500 16012 — — —
95 18 1.1 29500 23200 3000 2370 15.6 7100 4000 8500 6012 ZZ VV DDU
110 22 156 52500 36 000 5350 3700| 14.3 5600 3800 7100 6212 ZZ VV DDU
130 31 21 82000 52000 8350 5300| 13.1 5300 3600 6300 6312 ZZ VV DDU

65 85 10 0.6 11900 12100 1220 1230 170 7500 4000 8500 6813 Z2Z VV DD
90 13 1 17400 16 100 1770 1640| 16.6 7100 4000 8500 6913 ZZ VV DDU

100 11 0.6 20500 18700 2090 1910| 16.5 6 700 — 8000 16013 — — —
100 18 1.1 30500 25200 3100 2570| 15.8 6700 4000 8000 6013 ZZ VV DDU
120 23 15 57500 40000 5850 4100| 144 5300 3600 6300 6213 ZZ VV DDU
140 33 2.1 92500 60 000 9450 6100 13.2 4800 3400 6000 6313 ZZ VV DDU

70 90 10 0.6 12100 12700 1230 1300 172 6700 3800 8000 6814 ZZ VV DD
100 16 1 23700 21200 2420 2160| 16.3 6300 3600 7500 6914 ZZ VV DDU

110 13 06 26800 23600 2730 2410| 16.3 6000 — 7100 16014 — — —
170 20 11 38000 31000 3900 3150 | 15.6 6000 3600 7100 6014 ZZ VV DDU
1256 24 15 62 000 44000 6350 4500| 145 5000 3400 6300 6214 ZZ VV DDU
150 35 2.1 | 104000 68000 10600 6950 | 13.2 4500 3200 5300 6314 ZZz VV DDU
75 95 10 0.6 12500 13900 1280 1410 173 6300 3600 7500 6815 ZZ VV DDU
105 16 1 24400 22600 2480 2300| 16.5 6000 3400 7100 6915 ZZ VV DDU

M5 13 0.6 27600 25300 2820 2580| 16.4 5600 — 6700 16015 — — —
M5 20 11 39500 33500 4050 3400| 15.8 5600 3400 6700 6015 ZZ VV DDU
130 256 15 66 000 49500 6750 5050| 14.7 4800 3200 5600 6215 ZZ VV DDU
160 37 2.1 | 113000 77000 11600 7850 | 13.2 4300 2800 5000 6315 Z2Z VV DDU

Kommentapuu (') Jlonycku KaHaBOK MO CTOMOPHbIE KOMbLiA M pa3Mepbl CTOMOPHbIX KONEL, YkasaHbl Ha cTpanuuax A50-A53.

() Mpu NPUMEHEHUM BbICOKNX OCEBbIX HAarpy30K, YBENNYLTE d, U YMeHbLUNTE D, OTHOCUTENbHO YKa3aHHbIX 3HAYEHWIA.
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NSK

JinHamuyeckas 3KBUBANEHTHAA Harpy3ka

P=XF+YF,
F, F,
s , fé}:a e E <e T,>e
fo = o X Y X Y
by 0.172| 0.19 1 0 0.56 | 2.30
@ 0.345| 0.22 1 0 0.56 | 1.99
7 0.689| 0.26 1 0 0.56 | 1.71
Jr 1.03 | 0.28 1 0 0.56 | 155
1.38 | 0.30 1 0 0.56 | 145
¢D, #Dy T T A 2.07 | 0.34 1 0 0.56 | 1.31
3.45 | 0.38 1 0 0.56 | 1.15
5.17 | 0.42 1 0 0.56 | 1.04
#D, 6.89 | 0.44 1 0 0.56 | 1.00
@ CraTuyeckas IKBUBANEHTHas Harpy3ka
N | 1; 50.8, P,=0.6F+0.5F,
Cy — r
K
£ <08 R=F,

C  Co Pa3mepbl KaHaBKy NOZ CTOMOPHOE KOMbLLO (') | Pasmiepbl CTOMOpHOrO Pa3mepbl 3anneynkos Bana u Kopryca Macca
KaHaB- CTonop- Konbuia (') (Mm) (kr)
KOinoR ~ HbiM (Mwm) (v
ng;ﬁ;e KS&:- a b D, Ty rv| D, f d,0 Do r, D, Cy
Konbuo MaKC  MuH MaKC ~ MaKC  MMH | MakC  MaKkC | MMM MaKe MaKC  MaKC  MuH makc | Mpu6n.

N NR 13 0.95 63.7 025 03 678 0.85 52 52.5 63 0.3 68.5 1.8 0.050

N NR 17 0.95 70.7 025 05 74.8 0.85 54 55 68 0.6 76 2.3 0.135

- — — — — — — — — 54 — 76 0.6 — — 0.175

N NR 249 19 76.81 0.6 0.5 86.6 1.7 55 58.5 75 1 88 3.8 0.261

N NR 328 27 86.79 0.6 0.5 96.5 2.46 56.5 60 83.5 1 98 5.4 0.459

N NR 328 27 106.81 0.6 0.5 116.6 2.46 59 68 101 2 118 5.4 1.06

N NR 17 0.95 70.7 0.25 0.3 74.8 0.85 57 59 70 0.3 76 2.3 0.081

N NR 21 1.3 779 0.4 0.5 84.4 1.12 60 61.5 75 1 86 2.9 0.189

- — — — — — — — — 59 — 86 0.6 — — 0.257

N NR 287 27 86.79 0.6 0.5 96.5 2.46 61.5 64 83.5 1 98 5 0.381

N NR 328 27 96.8 0.6 0.5 106.5 2.46 63 66.5 92 1.5 108 5.4 0.619

N NR 406 31 115.21 0.6 0.5 129.7 2.82 64 72.5 m 2 131.5 6.5 1.37

N NR 17 1.3 76.2 0.4 0.3 82.7 1.12 62 64 76 0.3 84 2.5 0.103

N NR 21 1.3 82.9 0.4 0.5 89.4 1.12 65 66 80 1 91 2.9 0.192

- - — — — — — — — 64 — 91 0.6 — — 0.281

N NR 287 27 91.82 0.6 0.5 101.6 2.46 66.5 69 88.5 1 103 5 0.412

N NR 328 27 106.81 0.6 0.5 116.6 2.46 68 74.5 102 1.5 118 5.4 0.783

N NR 406 3.1 125.22 0.6 0.5 139.7 2.82 71 79 119 2 141.5 6.5 1.72

N NR 17 1.3 82.9 0.4 0.5 89.4 1.12 69 69 81 0.6 91 2.5 0.128

N NR 2.1 1.3 87.9 0.4 0.5 94.4 112 70 71.5 85 1 96 2.9 0.218

- — — — — — — — — 69 — 96 0.6 — — 0.30

N NR 287 27 96.8 0.6 0.5 106.5 2.46 71.5 73 935 1 108 5 0.439

N NR 4.06 3.1 115.21 0.6 0.5 129.7 2.82 73 80 112 1.5 1315 6.5 1.0

N NR 49 3.1 135.23 0.6 0.5 149.7 2.82 76 85.5 129 2 152 7.3 2.1

N NR 17 1.3 879 0.4 0.5 94.4 112 74 74.5 86 0.6 96 2.5 0.134

N NR 25 1.3 97.9 0.4 0.5 104.4 1.12 75 775 95 1 106 3.3 0.349

= = — — e e — — 74 — 106 0.6 — — 0.441

N NR 287 27 106.81 0.6 0.5 116.6 2.46 76.5 80.5 103.5 1 118 5 0.608

N NR 406 3.1 120.22 0.6 0.5 134.7 2.82 78 84 17 1.5 136.5 6.5 1.09

N NR 49 3.1 145.24 0.6 0.5 169.7 2.82 81 92 139 2 162 7.3 2.57

N NR 17 1.3 92.9 0.4 0.5 99.4 112 79 79.5 91 0.6 101 2.5 0.149

N NR 25 1.3 102.6 0.4 0.5 110.7 112 80 82 100 1 12 3.3 0.364

- — — — — — — — — 79 — m 0.6 — — 0.463

N NR 287 27 111.81 0.6 0.5 121.6 2.46 81.5 85.5 108.5 1 123 5 0.649

N NR 406 31 125.22 0.6 0.5 139.7 2.82 83 90 122 1.5 1415 6.5 1.19

N NR 49 3.1 165.22 0.6 0.5 169.7 2.82 86 98.5 149 2 172 7.3 3.08

Npumeyanns 1. Cepus avamerpa 7 (rpynna o4eHb Y3KNX (TOHKOCTEHHBIX) NOALLMMHUKOB) TAKXXe UMEETCS B NPOJAXE.
MoxanyiicTa, cBspkMTECh C NpeacTaBuTensamm NSK.
2. Mpw NpuMeHeHUN NOALLMMHUKOB C BPALLAIOLLMMUCS HAPYXHbIMU KONbLIAMU, NOXANYICTa, CBSXKMTECH
¢ npepctasutensimn NSK, 0THOCUTENbHO HANYNS YINOTHEHNIA, 3ALLUTHBIX LWAAG UK CTOMOPHBIX KOMELL.
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OAHOPAAHBIE PAAWAJIbHBIE LUAPUKOMOALLNITHUKU

BHyTpeHHuit guametp 80 — 105 mm

OTKpbITbINA TN

Lo
i

al
N

C 3aWMTHLIMK C 6ECKOHTaKTHbIM

C KOHTaKTHbIM

C KaHaBKoii nop,

| &

Co cTonopHbIM

Laibamm YNIoTHeHeM YNIoTHeHeM CTOMOPHOE KOMbLIO KOMbLIOM
77 w DD - DDU N NR
abapuTHble pasmepbl HomuHanbHas rpysonoibeMHoCTb Koadhepu- MpenenbHble CKOPoCTy
(Mw) H) (kre) ek (060p/MUH) 0603Ha4eHMs NOALUIMMHIKOB
Cmaska Macno c c
d D B r G Cor G Cor f OZTK.p "Z'szm DU OTkpoiTein  OTKPBITbIA 3AUYTHBIMU  YMAOTHEHHEM
MR V-W  DDU 2 waiibami

80 100 10 06 12700 14500 1290 1470 174 6000 3400 7100 6816 ZZ VV DDU
10 16 1 25000 24000 2540 2450| 16.6 5600 3200 6700 6916 2ZZ VV DDU

126 14 06 32000 29600 3250 3000| 16.4 5300 — 6300 16016 — — —
126 22 11 47500 40000 4850 4050| 15.6 5300 3200 6300 6016 ZZ VV DDU
140 26 2 72500 53000 7400 5400| 14.6 4500 3000 5300 6216 2Z2Z VV DDU
170 39 2.1 | 123000 86500 12500 8850| 13.3 4000 2800 4800 6316 ZZ VV DDU
85 110 13 1 18700 20000 1910 2040 | 171 5600 3200 6700 6817 ZZ VV DDU
120 18 1.1 32000 29600 3250 3000| 16.4 5300 3000 6300 6917 ZZ VV DDU

130 14 06 33000 31500 3350 3200| 16.5 5000 — 6000 16017 — — —
130 22 11 49500 43000 5050 4400| 15.8 5000 3000 6000 6017 Z2Z VvV DDU
150 28 2 84 000 62000 8550 6300| 14.5 4300 2800 5000 6217 ZZ VV DDU
180 41 3 133000 97000 13500 9850 | 13.3 3800 2600 4500 6317 ZZ VV DDU
9 115 13 1 19000 21000 1940 2140 172 5300 3000 6300 6818 ZZ VV DDU
126 18 11 33000 31500 3350 3200| 16.5 5000 2800 6000 6918 ZZ VV DDU

140 16 1 41500 39500 4250 4000| 16.3 4800 — 5600 16018 — — —
140 24 15 58 000 50000 5950 5050| 15.6 4800 2800 5600 6018 ZZ VV DDU
160 30 2 96 000 71500 9800 7300| 145 4000 2600 4800 6218 ZZ VV DDU
190 43 3 143 000 107 000 14500 11000| 13.3 3600 2400 4300 6318 ZZ VV DDU

9% 120 13 1 19300 22000 1970 2240 172 5000 2800 6000 6819 Z2Z VV DD
130 18 11 33500 33500 3450 3400| 16.6 4800 2800 5600 6919 ZZ VV DDU

145 16 1 43000 42000 4350 4250| 16.4 4500 — 5300 16019 — — —
145 24 15 60500 54000 6150 5500| 15.8 4500 2600 5300 6019 ZZ VV DDU
170 32 2.1 | 109000 82000 117100 8350 | 144 3800 2600 4500 6219 ZZ VV DDU
200 45 3 153 000 119 000 15600 12100| 13.3 3000 2400 3600 6319 ZZ VV DDU

100 125 13 1 19600 23000 2000 2340 173 4800 2800 5600 6820 ZZ VV DD
140 20 11 43000 42000 4350 4250 | 16.4 4500 2600 5300 6920 ZZ VV DDU

150 16 1 42500 42000 4300 4300| 16.5 4300 — 5300 16020 — — —
150 24 15 60000 54000 6150 5550| 15.9 4300 2600 5300 6020 ZZ VV DDU
180 34 2.1 | 122000 93000 12500 9500| 144 3600 2400 4300 6220 ZZ VV DDU
215 47 3 173 000 141000 17700 14400 | 13.2 2800 2200 3400 6320 Zz VV DDU
105 130 13 1 19800 23900 2020 2440 | 174 4800 2600 5600 6821 ZZ VV DDU

145 20 11 42500 42000 4300 4300| 16.5 4300 — 5300 6921 Z2Z VV —

160 18 1 52 000 50500 5300 5150| 16.3 4000 — 4800 16021 — — —
160 26 2 72500 66 000 7400 6700| 15.8 4000 2400 4800 6021 ZZ VV DDU
190 36 2.1 | 133000 105000 13600 10700 | 14.4 3400 2200 4000 6221 ZZ VV DDU
225 49 3 184 000 154 000 18700 15700| 13.2 2600 2000 3200 6321 Z2Z — DDU

Kommentapuu (') [lonycku KaHaBOK Nof, CTOMOPHbIE KONbLA 11 pa3mMepbl CTOMOPHBIX KOMeL, yKasaHbl Ha cTpaHuuax A50-A53.

(%) Mpu BbICOKNX OCEBbIX HAarpy3Kax, YBENNYbTE da N YMEHbLUMTE D, OTHOCUTENBHO YKA3AHHbIX 3HAYEHWI.
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NSK

JinHamuyeckas 3KBUBANEHTHAA Harpy3ka

P=XF+YF,
F, F,
fUFa e Fﬂ <e T>8
a b C : .
fo = o X Y X Y
! 0.172] 0.19 1 0 0.56 | 2.30
@ 0.345| 0.22 1 0 0.56 | 1.99
7 0.689| 0.26 1 0 0.56 | 1.71
“‘F 1.03 | 0.28 1 0 0.56 | 155
138 | 0.30 1 0 0.56 | 145
#D, $Dy e 2.07 | 0.34 1 0 0.56 | 131
3.45 | 0.38 1 0 0.56 1.15
5.17 | 0.42 1 0 0.56 | 1.04
#D, 6.89 | 0.44 1 0 0.56 | 1.00
@ CraTuyeckas 3KBMBaNeHTHas Harpyska
[ R | 1; >0.8, P,=0.6F.+0.5F,
Cy — 4
A
<08 P=F,

C  Co Pa3smepbl KaHaBKv Nof CTONOPHOE KOMbLLO (') | PasMepsl CTONOpHOM Pa3Mepbl 3anne4vKoB Bana v Kopnyca Macca
Kaagkoil ~ Cro- (MM) konbua (') (MM) (kr)
MORCTO-  MOPHbIM (M M)

e b Dy ~n | D, f d e Do r., D, Cy
Makc MWH Makc Makc MWH Makc MaKC MWUH Makc Makc Makc MWH Makc ﬂpl/lﬁ]'l.

N NR 17 1.3 97.9 0.4 0.5 104.4 112 84 84.5 96 0.6 106 2.5 0.151

N NR 25 1.3 107.6 04 0.5 15.7 112 85 8756 105 1 17 3.3 0.391
- — — — — — — — — 84 — 121 0.6 — — 0.621

N NR 287 3.1 120.22 06 05 134.7 2.82 86.5 91 1185 1 136.5 5.3 0.872

N NR 49 3.1 135.23 06 05 149.7 2.82 89 95.5 131 2 152 7.3 1.42

N NR 569 35 163.65 06 05 182.9 3.1 91 104.5 159 2 185 8.4 3.67

N NR 2.1 1.3 107.6 0.4 0.5 15.7 112 90 90.5 105 1 17 2.9 0.263

N NR 33 1.3 117.6 04 0.5 125.7 112 915 94.5 1135 1 127 4.1 0.55
- — — — — — — — — 89 — 126 0.6 — — 0.652

N NR 287 3.1 125.22 06 05 139.7 2.82 91.5 96 1235 1 141.5 5.3 0.918

N NR 49 3.1 14524 06 05 159.7 2.82 94 102 141 2 162 7.3 1.76

N NR 569 35 17366 0.6 0.5 1929 3.1 98 110.5 167 25 19 8.4 4.28

N NR 2.1 1.3 112.6 04 0.5 120.7 112 95 95.5 110 1 122 2.9 0.276

N NR 33 1.3 122.6 04 0.5 130.7 112 96.5 98.5 1185 1 132 4.1 0.585
- - — — — — — — — 95 — 135 1 — — 0.873

N NR 371 3.1 13523 06 05 149.7 2.82 98 103 132 15 152 6.1 1.19

N NR 49 3.1 15522 06 05 169.7 2.82 99 107.5 151 2 172 73 2.18

N NR 569 35 183.64 0.6 05| 2029 3.1 103 17 177 25 205 8.4 4.98

N NR 2.1 1.3 117.6 04 0.5 125.7 112 100 101.5 115 1 127 2.9 0.297

N NR 33 13 1276 04 05| 1357 112 101.5 1035 1235 1 137 4.1 0.601
—- = — — — — — — — 100 — 140 1 — — 0.904

N NR 371 3.1 140.23 06 05 154.7 2.82 103 108.5 137 1.5 157 6.1 1.23

N NR 569 35 163.65 06 0.5 182.9 3.1 106 114 159 2 185 8.4 2.64

N NR 569 35 19365 06 0.5 2129 3.1 108 123.5 187 25 215 8.4 5.76

N NR 2.1 13 1226 04 05| 1307 112 105 1055 120 1 132 2.9 0.31

N NR 33 19 1376 06 05| 1457 17 106.5 111 1335 1 147 4.7 0.828
_— — — R — R — 105 — 145 1 — — 0.945

N NR 371 3.1 14524 06 05 159.7 2.82 108 112.5 142 15 162 6.1 1.29

N NR 569 35 17366 0.6 0.5 1929 3.1 m 121.5 169 2 195 8.4 3.17
- — — — — — — — — 13 133 202 2.5 — — 7.04

N NR 2.1 13 1276 04 05| 1357 112 110 1105 1256 1 137 2.9 0.324

N NR 33 1.9 142.6 06 0.5 150.7 1. 1115 116 1385 1 152 4.7 0.856
- — — — — — — — — 110 — 155 1 — — 1.24

N NR 371 3.1 1556.22 06 05 169.7 2.82 114 120 151 2 172 6.1 1.58

N NR 569 35 18364 06 05 2029 3.1 116 1275 179 2 205 8.4 3.79
- — — — — — — — — 118 138 212 2.5 — — 8.09

Npumeyanns 1. Cepus anameTpa 7 (rpynna 04eHb Y3KIMX (TOHKOCTEHHbIX) NOALINMHUKOB) TAKXKe UMEETCS B NPOAAXE.
MoxanyiicTa, cBspkMTECh C NpeacTaBuTensamm NSK.
2. Mpy NpUMEHEHNM NOALINMHUKOB C BPALLAIOLLMMUCS HAPYKHBIMU KObLIAMM, NOXaNYACTa, CBSMUTECH
¢ npepcTasutensmn NSK, 0THOCUTENbHO HANNYNS YNOTHEHNIA, 3aLLUTHBIX LWAAG UK CTOMOPHBIX KONeEL.
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OAHOPAAHBIE PAAWAJIbHBIE LUAPUKOMOALLNITHUKU

BHyTpeHHuit guametp 110 — 160 Mm

Lo
i

al
N

1 =]
OTKPbITLIA TN C 3aWmTHbIMM C 6ECKOHTAKTHbIM C KOHTaKTHbIM C KaHaBKoiA nop, Co CcTONopHbIM
Lwanbamm YNNOTHEHWEM YNNOTHEHWEM CTOMNOPHOE KONbLIO KONbLOM
77 - 778 w DD - DDU N NR
abapuTHble pasmepbl HomuHanbHas rpy3onoAbLemMHoCTb Koathepu- MpenenbHble CKOPoCTy
(M) H) (krcy LT (060p/MnH) 0603HaYeHNst NOALIMMHUKOB
Cmaska Macno c c
d D B r G Cor G Cor f OZTK.p "Z'szm DU Otkpbibit  OTKPBITbIA ALYTHBIMA - YTINOTHEHNEM
MWH V-W  DDU z Wwaiiamm
110 140 16 1 28100 32500 2860 3350 | 171 4300 2400 5300 6822 ZZ VV DDU
150 20 11 43500 44500 4450 4550| 16.6 4300 2400 5000 6922 zZz VV DDU
170 19 1 57500 56500 5850 5800| 16.3 3800 — 4500 16022 — — —
170 28 2 85000 73000 8650 7450| 155 3800 2200 4500 6022 Zz VV DDU
200 38 2.1 | 144000 117000 14700 11900| 14.3 2800 2200 3400 6222 Z2Z VV DDU
240 50 3 205000 179 000 20900 18300| 13.2 2 400 — 3000 6322 2z — —
120 150 16 1 28900 35500 2950 3650| 173 4000 2200 4800 6824 Z2Z VV DD
165 22 11 53 000 54000 5400 5500| 16.5 3800 — 4500 6924 2Z — —
180 19 1 56 500 57500 5800 5850| 16.5 3600 — 4300 16024 — — —
180 28 2 88 000 80000 9000 8150 | 15.7 3600 2200 4300 6024 ZZ VV DDU
215 40 2.1 | 155000 131000 15800 13400| 14.4 2600 2000 3200 6224 ZZ VV DDU
260 55 3 207 000 185000 21100 18800 | 13.5 2200 1800 2800 6324 Z7ZS — DDU
130 165 18 1.1 37000 44000 3750 4450| 171 3600 2000 4300 6826 ZZS VV DD
180 24 15 65000 67500 6650 6850| 16.5 3400 — 4000 6926 2Z — —
200 22 11 75500 77500 7700 7900| 16.4 3000 — 3600 16026 — — —
200 33 2 106 000 101 000 10800 10300 | 15.8 3000 1900 3600 6026 Z2Z — DDU
230 40 3 167 000 146 000 17000 14900| 14.5 2 400 — 3000 6226 2Z — —
280 58 4 229000 214000 23400 21800| 13.6 2200 — 2600 6326 278 — —
140 175 18 11 38500 48000 3900 4850| 173 3400 1900 4000 6828 ZZ VV DDU
190 24 15 66 500 72 000 6800 7300| 16.6 3200 — 3800 6928 ZZS VW —
210 22 11 77500 82500 7900 8400| 16.5 2800 — 3400 16028 — — —
210 33 2 110 000 109 000 11200 11100| 16.0 2800 1800 3400 6028 ZZ — DDU
250 42 3 166 000 150 000 17000 15300 | 14.9 2200 1700 2800 6228 ZZS — DDU
300 62 4 253000 246 000 25800 25100| 13.6 2000 — 2400 6328 72728 — —
150 190 20 1.1 47500 58500 4850 5950 | 171 3200 1800 3800 6830 ZZ VV DDU
210 28 2 85000 90500 8650 9200| 16.5 2600 1700 3200 6930 ZZS — DDU
225 24 11 84000 91000 8550 9250 | 16.6 2600 — 3000 16030 — — —
225 35 2.1 | 126000 126000 12800 12800| 15.9 2600 1700 3000 6030 ZZ VV DDU
270 45 3 176 000 168 000 18000 17100 | 15.1 2000 — 2600 6230 2728 — —
320 65 4 274 000 284 000 28000 28900| 13.9 1800 — 2200 6330 2ZS — —
160 200 20 11 48500 61000 4950 6250 | 172 2600 1700 3200 6832 ZZS VV DDU
220 28 2 87000 96 000 8850 9800| 16.6 2600 1600 3000 6932 Z2ZS — DDU
240 25 15 99 000 108 000 10100 11000| 16.5 2 400 — 2800 16032 — — —
240 38 2.1 | 137000 135000 13900 13800| 15.9 2400 1600 2800 6032 ZZ — DDU
290 48 3 185000 186 000 18900 19000| 15.4 1900 — 2400 6232 2ZS — —
340 68 4 278 000 287 000 28300 29200| 13.9 1700 — 2000 6332 228 — —

KommenTapum (') [lonyckv KaHaBoK Nof CTOMOPHbIE KOMbLA 1 pa3Mepbl CTOMOPHbIX KOJEL, YKa3aHbl Ha cTpaHuuax A50-A53.
(%) Npy BbICOKMX OCEBbIX HArpY3kax, YBENNYbTE d, U YMEHbLUUTE D, OTHOCUTENBHO YKA3AHHBIX 3HAYEHNIA.
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JinHamuyeckas 3KBUBANEHTHAA Harpy3ka

NSK

P=XF+YF,
F, F,
, f,E, e E <e T,>e
a C
fo = o X Y X Y
"' 0.172] 0.19 1 0 0.66 | 2.30
@ 0.345| 0.22 1 0 0.56 | 1.99
7 0.689| 0.26 1 0 0.56 | 1.71
-+ 1.03 | 0.28 1 0 0.56 | 1.55
1.38 | 0.30 1 0 0.566 | 1.45
#D, #Dy T 11 2.07 | 0.34 1 0 0.56 | 1.31
3.45 | 0.38 1 0 0.56 | 1.15
5.17 | 0.42 1 0 0.56 | 1.04
#D, 6.89 | 0.44 1 0 0.56 | 1.00
@ CraTuyeckas 3KBUBaNEHTHas Harpyska
R [ i >0.8, P,=0.6F,+0.5F,
Cy - '
K
F <0.8, P,=F,

c c Pa3mepbl KaHaBKi N0g, CTOMOPHOE KoMbLIO (') | Pasmepbl CTONOPHOro Pa3smepbl 3anne4nKkoB Bana u kopnyca Macca
Haaﬁn-ﬁ CTS_ (MM) Konbua (*) (MM) (kr)
1107 CTO~ NOPHbIM (Mm)
nopHoe Kgﬂb- b D, ) N N d.e D, r, D, Cy
KOMBlO  LOM  maKc MUH MaKc MaKc  MuH MaKC  MaKc MU MaKc MaKC  MaKC  MUH makc | Mpubn.

N NR 25 1.9 137.6 0.6 05| 1457 17 115 17 135 1 147 3.9 0.497
N NR 33 1.9 1476 06 05| 1557 17 116.5 121 143.5 1 157 4.7 0.893
- — — — — — — — — 115 — 165 1 — — 1.51
N NR 371 35 163.66 0.6 05| 1829 3.1 19 124.5 161 2 185 6.4 1.94
N NR 569 35 193656 0.6 05| 2129 3.1 121 134 189 2 215 8.4 4.45
- — — — — — — — — 123 147 227 2.5 — — 9.51
N NR 25 1.9 1476 06 05| 1557 17 126 127 145 1 157 3.9 0.537
N NR 37 1.9 161.8 06 05 1715 1.7 126.5 132 168.5 1 173 5.1 1.21
- — — — — — — — — 125 — 175 1 — — 1.6

N NR 371 35 17366 0.6 05| 1929 3.1 129 1345 171 2 195 6.4 2.08
- — — — — — — — — 131 146 204 2 — — 5.29
- — — — — — — — — 133 161 247 2.5 — — 12.5
N NR 33 1.9 161.8 06 05 1715 1.7 136.5 138 168.5 1 173 4.7 0.758
N NR 37 1.9 176.8 06 05| 1865 17 138 144 172 1.5 188 5.1 1.57
- = — — — — — — — 136.6 — 1935 1 — — 2.4

N NR 569 35 19365 0.6 05| 2129 3.1 139 1485 191 2 215 8.4 3.26
- — — — — — — — — 143 157 217 2.5 — — 5.96
- = — — — — — — 146 175 264 3 — — 15.2

N NR 33 1.9 171.8 06 05 1815 1.7 146.5 148.5 168.5 1 183 4.7 0.832
N NR 37 1.9 186.8 06 05| 195 17 148 1535 182 1.5 198 5.1 1.67

- = — — — — — — — 146.5 — 2035 1 — — 2.84

— — — — — 149 1585 201 2 — — 3.48

- = — — — — — — — 153 1716 237 2.5 — — 7.68

— — — — — — — — 156 187 284 3 — — 18.5

N NR 33 1.9 186.8 06 05| 1965 17 156.5 160 1835 1 198 4.7 1.15
- = — — — — — — — 159 166 201 2 — — 3.01
- — — — — — — — — 156.56 — 2185 1 — — 3.62
- — — 161 170 214 2 — — 4.24
- — — — — — — — — 163 186 257 2.5 — — 10
— — — — — — — — 166 203 304 3 — — | 227
N NR 33 1.9 196.8 06 05| 2065 17 166.5 170.5 1935 1 208 4.7 1.23

- — — — — — — — — 169 176 21 2 — — 2.71

- — — — — — — — — 168 — 232 1.5 — — 4.2

- — — — — — — — — 171 1816 229 2 — — 5.15

- — — — — — — — — 173 202 277 2.5 — — 12.8

- — — — — — — — — 176 2155 324 3 — — | 26.2

Mpumeyanue  py NPUMEHEHNN NOALLMMHUKOB C BPALLAIOLLVIMUCS HAPYXXHBIMI KOSTbLIAMK, NOXXANYIACTa, CBSXKUTECH C npeacTaBuTenamn NSK,

OTHOCHUTENbHO HANMYMS YINOTHEHWIA, 3ALLMTHBIX LUANAG U1 CTOMOPHBIX KONeL,




OAHOPSAAHBIE PAQUAJIbHBIE LUAPUKOMOALLIUMHUKK
BHyTpeHHuit guametp 170 — 240 Mm

L B
r
@
' |
D ———f¢d + +——t
N\ Shy
(Y
L S
OTKpbITbINA TMN C 3aWmTHbIMK C 6ECKOHTaKTHbIM
wanbamu YNNOTHEHNEM
778 w
abapuTHble pasmepbl HomuHanbHas rpysonoibeMHoCTb Koatpepu- MpenenbHble CKOPoCTy
(M) H) (xrcy e (060p/MnH) 0603HaYEHNsI NOALIMMHUKOB
Cmaska Macno c c
d D B r C, Cor C; Co| f OZTKP"Z'TZ"'” DU Oripormbiin OTKPbITbII SALTHEMI — YITOTHeHHEM
MIH V- W DDU z waribam1
170 215 22 11 60000 75000 6100 7650 171 2600 1600 3000 6834 ZZS VV DDU
230 28 2 86 000 97 000 8750 9850| 16.7 2 400 — 2800 6934 2ZS — —
260 28 15| 114000 126000 11700 12900 | 16.5 2 200 — 2600 16034 — — —
260 42 2.1 | 161000 161000 16400 16400| 15.8 2200 — 2600 6034 2ZS VW —
310 52 4 212 000 224000 21700 22800| 15.3 1800 — 2200 6234 2ZS — —
360 72 4 325000 355000 33500 36000| 13.6 1600 — 2000 6334 — — —
180 225 22 11 60500 78500 6200 8000| 172 2 400 — 2800 6836 — VV —
2560 33 2 119 000 128 000 12100 13100 | 16.4 2 200 — 2600 6936 2728 — —
280 31 2 145000 157 000 14700 16000 | 16.3 2000 — 2400 16036 — — —
280 46 2.1 | 180000 185000 18400 18800 | 15.6 2 000 — 2400 6036 Z2ZS VWV —
320 52 4 227000 241000 23200 24600| 15.1 1700 — 2000 6236 2ZS — —
380 75 4 355000 405 000 36000 41500| 13.9 1500 — 1800 6336 — — —
190 240 24 15 73000 93500 7450 9550| 171 2 200 — 2600 6838 — VWV —
260 33 2 113 000 127 000 11500 13000 | 16.6 2200 — 2600 6938 — — —
290 31 2 149 000 168 000 15200 17100| 16.4 2000 — 2400 16038 — — —
290 46 2.1 | 188000 201000 19200 20500 | 15.8 2 000 — 2400 6038 2728 — —
340 55 4 255 000 282 000 26000 28700| 15.0 1600 — 2000 6238 2728 — —
400 78 5 355 000 415000 36000 42500 | 14.1 1400 — 1700 6338 — — —
200 250 24 15 74000 98 000 7550 10000| 172 2 200 — 2600 6840 — — —
280 38 2.1 | 143000 158000 14600 16100| 16.4 2000 — 2400 6940 278 — —
310 34 2 161 000 180 000 16400 18300| 16.4 1900 — 2200 16040 — — —
310 51 2.1 | 207000 226000 21100 23000| 15.6 1900 — 2200 6040 2728 — —
360 58 4 269 000 310000 27400 31500| 15.2 1500 — 1800 6240 278 — —
420 80 b 380 000 445000 38500 45500| 13.8 1300 — 1600 6340 — — —
220 270 24 15 76 500 107 000 7800 10900 | 174 1900 — 2400 6844 7278 — —
300 38 2.1 | 146000 169 000 14900 17300| 16.6 1800 — 2200 6944 72728 — —
340 37 2.1 | 180000 217000 18400 22100| 16.5 1600 — 2000 16044 — — —
340 56 3 235000 271000 24000 27600| 15.6 1700 — 2000 6044 7278 — —
400 65 4 310000 375000 31500 38500| 15.1 1300 — 1600 6244 — — —
460 88 b 410 000 520000 42000 53000| 14.3 1200 — 1500 6344 — — —
240 300 28 2 98500 137 000 10000 14000| 173 1700 — 2000 6848 — — —
320 38 2.1 | 154000 190000 15700 19400| 16.8 1700 — 2000 6948 272728 — —
360 37 2.1 | 196 000 243000 19900 24700| 16.5 1500 — 1900 16048 — — —
360 56 3 244000 296 000 24900 30000| 15.9 1500 — 1900 6048 — — —
440 72 4 340 000 430 000 34500 44000| 15.2 1200 — 1500 6248 — — —
500 95 b 470 000 625 000 43000 63500 | 14.2 1100 — 1300 6348 — — —

KommenTapuit (') Tpyu NpUMEHEHMIN BbICOKMX OCEBbIX HArPY30K, YBENNYLTE da M YMEHBLIMTE Dy 0THOCUTESBHO YKA3aHHBIX 3HAYEHMIA.

Npumeyanne Mpu NPUMEHeHNI NOALIMMHMKOB C BPALLAILMMICS HAPYXHBIMU KOMbLIAMW, MOXANYACTa, CBSXKUTECH
¢ npeactasutensmn NSK, 0THOCUTENBHO HANWMYMS YNNOTHEHWIA, 3ALLUTHBIX LWANAG UK CTOMOPHBIX KOJeL,
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NSK

JvHamuyeckas 3KBMBaNeHTHas Harpyska

P=XF+YE,
F, F,
fo F, e F <e Tr>e
Ta Cox
X Y X Y

@ 0.172| 0.19 1 0 0.56 | 2.30
7 0.345| 0.22 1 0 0.56 | 1.99
0.689| 0.26 1 0 0.56 | 1.71
1.03 | 0.28 1 0 0.56 | 155
#D, 1 ¢d. 1.38 | 0.30 1 0 0.56 | 145
2.07 | 0.34 1 0 0.56 | 1.31
J 3.45 | 0.38 1 0 0.56 | 1.15
517 | 0.42 1 0 0.56 | 1.04
@ 6.89 | 0.44 1 0 0.56 | 1.00

CraTnyeckas aKBUBaNEeHTHas Harpyska

I;* >0.8, P,=0.6F.+0.5F,
E,
E <0.8, P)=F,
Paamepbl 3anne4ikoB Bana 1 kopnyca| Macca
(MMm) (kr)
da(l) D, Ta
MVH Makc MaKc makc | Mpubn.
176.5 182 208.5 1 1.86
179 186 221 2 3.34
178 — 252 1.5 5.71
181 1945 249 2 6.89
186 215 294 3 15.8
186 — 344 3 36.6
186.5 192 2185 1 1.98
189 198.6 241 2 4.16
189 — 271 2 75
191 208 269 2 8.88
196 223 304 3 15.9
196 — 364 3 43.1
198 202.5 232 1.5 2.53
199 — 251 2 5.18
199 — 281 2 778
201 218 279 2 9.39
206 236 324 3 22.3
210 — 380 4 49.7
208 — 242 1.5 2.67
21 222 269 2 7.28
209 — 301 2 10
21 2315 299 2 12
216 252 344 3 26.7
220 e 400 4 55.3
228 2335 262 1.5 2.9
231 242 289 2 7.88
231 — 329 2 13.1
233 2545 327 2.5 18.6
236 — 384 3 374
240 — 440 4 73.9
249 — 291 2 4.48
251 262 309 2 8.49
251 — 349 2 13.9
253 — 347 2.5 19.9
256 — 424 3 50.5
260 — 480 4 94.4
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OAHOPAAHBIE PAAWAJIbHBIE LUAPUKOMOALLNITHUKU

BHyTpeHHuit guametp 260 — 360 Mm

OTKpbITbIiA
[a6apuTHble pa3mepbl HomuHanbHas rpy3onogbeMHoCTb Koagpw- | [IPEAeNbHbIE CkOPOCTY  OBo3HaveHUs
(mna) (H) {krc} UeHT (0Bop/MIH) TIOALMMHAKOB
d D B r C Cor C Cor f Cmaska Macno ~ OTKPbITbIA
MVH
260 320 28 2 101 000 148 000 10300 15100 174 1600 1900 6852
360 46 2.1 204000 255000 20800 26000 16.5 1500 1800 6952
400 44 3 237 000 310 000 24100 31500 16.4 1400 1700 16052
400 65 4 291000 375000 29700 38500 15.8 1400 1700 6052
480 80 5 400 000 540 000 41000 55000 15.1 1100 1300 6252
540 102 6 505 000 710 000 51500 72500 14.6 1000 1200 6352
280 350 33 2 133 000 191 000 13600 19500 173 1500 1700 6856
380 46 2.1 209000 272000 21300 27700 16.6 1400 1700 6956
420 44 3 243000 330000 24700 33500 16.5 1300 1600 16056
420 65 4 300 000 410 000 31000 41500 16.0 1300 1600 6056
500 80 5 400 000 550 000 41000 56000 15.2 1000 1300 6256
580 108 6 570000 840000 58000 86000 14.5 900 1100 6356
300 380 38 2.1 166 000 233 000 17000 23800 171 1300 1600 6860
420 56 3 269000 370000 27400 38000 16.4 1300 1500 6960
460 50 4 285000 405000 29000 41000 16.4 1200 1400 16060
460 74 4 355000 500000 36500 51000 15.8 1200 1400 6060
540 85 5 465000 670000 47500 68500 15.1 950 1200 6260
320 400 38 2.1 168 000 244 000 17200 24900 172 1300 1500 6864
440 56 3 266 000 375000 27100 38000 16.5 1200 1400 6964
480 50 4 293000 430000 29800 44000 16.5 1100 1300 16064
480 74 4 390 000 570 000 40000 58000 15.7 1100 1300 6064
580 92 5 530000 805000 54500 82500 15.0 850 1100 6264
340 420 38 2.1 175000 265 000 17800 27100 173 1200 1400 6868
460 56 3 273000 400000 27800 40500 16.6 1100 1300 6968
520 82 5 440000 660 000 45000 67500 15.6 1000 1200 6068
620 92 6 530000 820000 54000 83500 15.3 800 1000 6268
360 440 38 2.1 192000 290 000 19600 29600 173 1100 1300 6872
480 56 3 280000 425000 28500 43000 16.7 1100 1300 6972
540 82 5 460000 720000 47000 73500 15.7 950 1200 6072
650 95 6 555000 905 000 57000 92000 15.4 750 950 6272
Mpumeyanue (') Mpu NPUMEHEHNM BLICOKUX OCEBbIX HArPY30K, YBEANYLTE da U YMEHBLUNTE D, OTHOCUTENBHO YKA3AHHBIX 3HAYEHWN.
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NSK

JvHamuyeckas 3KBMBaNeHTHas Harpyska

P=XF+YF,
E E
f,F, e F <e F >e
Cor
7 X Y X Y
0.172] 0.19 1 0 0.56 | 2.30
0.345| 0.22 1 0 0.56 | 1.99
0.689| 0.26 1 0 0.56 | 1.71
1.03 | 0.28 1 0 0.56 | 155
138 | 0.30 1 0 0.56 | 145
¢D, 1 207 | 034 | 1 0 | 056 | 131
3.45 | 0.38 1 0 0.56 1.15
517 | 0.42 1 0 0.56 | 1.04
6.89 | 0.44 1 0 0.56 | 1.00
CTaTuyeckas 3KBMBaNEHTHas Harpyska
1; 0.8, P,=0.6F+0.5F,
1;3 <0.8, P=F,
Pa3mepbl 3anf1eunkos Basna Macca
1 Kopnyca (Mm) (kr)
a0 D,() r
MUH MaKc MaKc Mpu6n.
269 31 2 4.84
271 349 2 14
273 387 2.5 21.1
276 384 3 29.4
280 460 4 67
286 514 5 118
289 341 2 7.2
291 369 2 15.1
293 407 2.5 22.7
296 404 3 312
300 480 4 70.4
306 554 5 144
311 369 2 10.3
313 407 2.5 23.9
316 444 3 315
316 444 3 44.2
320 520 4 87.8
331 389 2 10.8
333 427 2.5 25.3
336 464 3 33.2
336 464 3 46.5
340 560 4 m
351 409 2 1.5
353 447 2.5 26.6
360 500 4 62.3
366 594 5 129
371 429 2 11.8
373 467 2.5 27.9
380 520 4 65.3
386 624 5 145
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OAHOPAAHBIE PAAWAJIbHBIE LUAPUKOMOALLNITHUKU

BHyTpeHHuit guametp 380 — 600 Mm

-

7

OTKpbITbIA TN

'abapuTHble pasmepbl HomuHanbHas rpy3onobeMHoCTb Koathchu- | MPeAenbHbie ckopocTu  0GosHaueHus
() ) {kre) LieHT (06op/muH)  TOMUMIHAKOB

on o

d b B MI:; G Cor G Cor f Cmaska Macno S
380 480 46 2.1 238000 375000 24200 38000 171 1000 1200 6876
520 65 4 325000 510 000 33000 52000 16.6 950 1200 6976
560 82 5 455000 725000 46500 74000 15.9 900 1100 6076
400 500 46 2.1 241000 390000 24600 40000 172 950 1200 6880
540 65 4 335 000 540 000 34000 55000 16.7 900 1100 6980
600 90 5 510 000 825000 52000 84000 16.7 850 1000 6080
420 520 46 2.1 245000 410 000 25000 41500 173 900 1100 6884
560 65 4 340 000 570 000 35000 58500 16.8 900 1100 6984
620 90 5 530000 895000 54000 91000 15.8 800 1000 6084
440 540 46 2.1 243000 425000 25300 43500 174 900 1100 6888
600 74 4 395000 680000 40500 69 000 16.6 800 1000 6988
650 94 6 550 000 965 000 56 000 98500 16.0 750 900 6088
460 580 56 3 310 000 550 000 31500 56000 171 800 1000 6892
620 74 4 405000 720000 41500 73500 16.7 800 950 6992
680 100 6 605 000 1080000 62000 110 000 15.8 710 850 6092
480 600 56 3 315 000 575 000 32000 58500 172 800 950 6896
650 78 5 450 000 815 000 45500 83000 16.6 750 900 6996
700 100 6 605 000 1090000 61500 111000 15.9 710 850 6096
500 620 56 3 320000 600000 33000 61000 17.3 750 900 68/500
670 78 5 460000 865000 47000 88000 16.7 710 850 69/500
720 100 6 630000 1170000 64 000 120000 16.0 670 800 60/500
530 650 56 3 325000 625000 33000 63500 174 710 850 68/530
710 82 5 455000 870000 46500 88500 16.8 670 800 69/530
780 112 6 680 000 1300000 69500 133000 16.0 600 750  60/530
560 680 56 3 330000 650000 33500 66500 174 670 800 68/560
750 85 5 525000 1040000 53500 106 000 16.7 600 750  69/560
820 115 6 735000 1500000 75000 153000 16.2 560 670 60/560
600 730 60 3 355000 735000 36000 75000 175 600 710  68/600
800 90 5 550 000 1 160 000 56500 118 000 16.9 560 670 69/600
870 118 6 790 000 1640000 80500 168000 16.1 530 630 60/600

Mpumeyanue (') Mpu NPUMEHEHNM BLICOKUX OCEBbIX HArPY30K, YBEANYLTE da U YMEHBLUNTE D, OTHOCUTENBHO YKA3AHHBIX 3HAYEHWN.
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NSK

JvHamuyeckas 3KBMBaNeHTHas Harpyska

P=XF+YF,
E E
fyE, e Fd <e T“>e
Co, - -
7, X Y X Y
0.172] 0.19 | 1 0 | 056 | 2.30
0.345| 0.22 | 1 0 | 056 | 199
0.689] 0.26 | 1 0 | 056 | 171
103 | 028 | 1 0 | 056 | 155
138 | 0.30 | 1 0 | 056 | 145
¢D, 1 207 | 034 | 1 0 | 056 | 131
3.45 | 038 | 1 0 | 056 | 115
517 | 042 | 1 0 | 056 | 1.04
6.89 | 044 | 1 0 | 056 | 1.00
CTaTuyeckas 3KBMBaNEHTHas Harpyska
I;* >0.8, P,=0.6E+0.5F,
ij‘sOB,PﬂzFr
Pasmepbl 3anneyunkoB Bana Macca
n Kopnyca (Mm) (kr)
d,() D, r
MUH MaKc MaKc Npu6n.
391 469 2 19.5
396 504 3 40
400 540 4 68
411 489 2 20.5
416 524 3 42
420 580 4 88.4
431 509 2 214
436 544 3 436
440 600 4 92.2
451 529 2 22.3
456 584 3 60.2
466 624 5 106
473 567 2.5 34.3
476 604 3 62.6
486 654 5 123
493 587 2.5 35.4
500 630 4 73.5
506 674 5 127
513 607 2.5 372
520 650 4 82
526 694 5 131
543 637 2.5 39.8
550 690 4 89.8
556 754 5 184
573 667 2.5 415
530 730 4 105
586 7935 5 203
613 717 2.5 50.9
620 780 4 120
626 844 5 236
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OAHOPAAHBIE PAAWAJIbHBIE LUAPUKOMOALLNITHUKU

BHyTpeHHuit guametp 630 — 800 Mm

xal
1

T
J

i~ ¢d

S

OTKpbITbIA TN

Ta6apuTHble pasmepbl HomuHanbHas rpy30noAbeMHOCTb Koacpu- | MPeAeNbHble CKOPOCTH 0603HaveHHs:
(Mm) (H) {xrc} et (06op/MuH) RONTHIEUROE
o .
d b B MM’;‘ G Cor G Cor f Cmaska Macno L
630 780 69 4 420 000 890 000 43000 90500 173 560 670 68/630
850 100 6 625000 1350000 64 000 138000 16.7 530 630 69/630
920 128 75 750 000 1620000 76 500 165000 16.4 480 600 60/630
670 820 69 4 435000 965 000 44500 98000 174 500 630  68/670
900 103 6 675000 1460000 68500 149000 16.7 480 560 69/670
980 136 75 765000 1730000 78000 177000 16.6 450 530 60/670
710 870 74 4 480 000 1100 000 49000 113000 174 480 560 68/710
950 106 6 715000 1640000 72500 167 000 16.8 450 530 69/710
750 920 78 5 525000 1260000 53500 128000 174 430 530 68/750
1000 12 6 785000 1840000 80000 188000 16.7 400 500 69/750
800 980 82 5 530 000 1310000 54000 133000 175 400 480  68/800
1060 115 6 825000 2 050000 84500 209000 16.8 380 450 69/800

Mpumeyanue (') Mpu NPUMEHEHNM BLICOKUX OCEBbIX HArPY30K, YBEANYLTE da U YMEHBLUINTE D, OTHOCUTENBHO YKA3AHHBIX 3HAYEHUN.
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NSK

JvHamuyeckas 3KBMBaNeHTHas Harpyska

P=XF+YE,
F, F,
fyE, e F“ <e T‘>e
Co, - -
7 X Y X Y
01721019 | 1 0 | 056|230
0345 022 | 1 0 | 056 | 1.99
0.689| 0.26 | 1 0 | 056 | 171
103 | 028 | 1 0 | 056 | 155
138 | 030 | 1 0 | 056 | 145
éD, 1 207 | 034 | 1 0 | 056 | 131
345 | 038 | 1 0 | 056 | 115
517 | 042 | 1 0 | 056 | 1.04
6.89 | 044 | 1 0 | 056 | 1.00
CTaTuyeckas 3KBMBaNEHTHas Harpyska
e I; >0.8, P,=0.6F.+0.5F,
ij*sOB,PO:Fr
Pasmepbl 3anne4nkos Bana Macca
1 Kopnyca (Mm) (kr)
a0 D,() r
MUH Makc Makc MNpu6n.
646 764 3 71.3
656 824 5 163
662 888 6 285
686 804 3 75.4
696 874 5 181
702 948 6 351
726 854 3 92.6
736 924 5 208
770 900 4 110
776 974 5 245
820 960 4 132
826 1034 5 275
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LLIAPMKONOALLIMMHNKM NOBBILLEHHON rPY30MOABEMHOCTH
BHyTpeHHuit guametp 25 — 110 Mm

eB.‘r
7’@

-

OTKpbITBINA TUN C ozHO# 3aLMTHON Wanboit C [ByMS 3aLNTHbIM Lai6amm
z 7z
[a6apuTHble pasmepbl HomuHanbHas rpy3onogbeMHOCTb lMpeaenbHble CKOPOCTH
(MM) (H) {krc} (06op/mMuH)
Cmaska Macno .
d D B r C, Cor C, Cor OTKPbLITHIN OTKpbITHIN OTKPbITbIA
MUH z-22 z

25 52 15 1 14 400 10 500 1470 1070 12 000 15 000 BL 205
62 17 11 21500 15 500 2200 1580 11 000 13 000 BL 305

30 62 16 1 21000 16 300 2150 1660 10 000 12 000 BL 206
72 19 1.1 27 900 20700 2840 2110 9000 11 000 BL 306

35 72 17 11 27 800 22 100 2830 2250 9000 11 000 BL 207
80 21 1.5 37 000 29100 3800 2970 8000 9500 BL 307

40 80 18 11 35500 28 800 3600 2940 8000 9500 BL 208
90 23 1.5 46500 36 000 4750 3650 7 500 9000 BL 308

45 85 19 11 37000 32000 3800 3250 7 500 9000 BL 209
100 25 15 55500 44000 5650 4500 6300 8000 BL 309

50 90 20 1.1 39000 35000 3950 3550 6700 8500 BL 210
110 27 2 65 000 52 500 6600 5350 6 000 7100 BL 310

55 100 21 1.5 48 000 44000 4900 4500 6300 7 500 BL 211
120 29 2 75000 61500 7 650 6250 5600 6 700 BL 311

60 10 22 15 58 000 54 000 5950 5550 5600 6700 BL 212
130 31 2.1 85 500 71500 8700 7300 5000 6000 BL 312

65 120 23 1.5 63500 60000 6 450 6150 5300 6 300 BL 213
140 33 2.1 103 000 89 500 10 500 9150 4800 5600 BL 313

70 125 24 1.5 69000 66 000 7050 6750 5000 6000 BL 214
150 35 2.1 115000 102 000 11800 10400 4300 5300 BL 314

75 130 25 1.5 72000 72000 7350 7300 4500 5600 BL 215
160 37 2.1 126 000 116 000 12800 11800 4000 5000 BL 315

80 140 26 2 84000 85000 8600 8 650 4300 5300 BL 216
170 39 2.1 136 000 130 000 13900 13300 3800 4500 BL 316

85 150 28 2 93000 93000 9500 9450 4000 5000 BL 217
180 41 3 147 000 145 000 15000 14800 3600 4300 BL 317

90 160 30 2 107 000 107 000 10900 10900 3800 4500 BL 218
190 43 3 158 000 161 000 16 100 16 400 3400 4000 BL 318

95 170 32 2.1 121000 123 000 12300 12500 3600 4300 BL 219
200 45 3 169 000 178 000 17300 18100 2800 3600 BL 319

100 180 34 2.1 136 000 140 000 13800 14200 3400 4000 BL 220
105 190 36 2.1 148 000 157 000 15000 16 000 3200 3800 BL 221
110 200 38 2.1 160 000 176 000 16300 17900 2800 3400 BL 222

MNpumeyanne  Mpu MCNONB30BAHMM MNOALIMMHUKOB NOBbILLEHHOI rPY30MOAbEMHOCTH, NOXANYACTA, NPOKOHCYNbTUPYATECH
y cneupnanuctoB NSK.
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=

OGosHaieHhsi NOALIMNHKOB Pa3mepbl 3an1g4MKoB Bana 1 Kopnyca M(i?_():a
C oaHoit d d (Mwm)

3aLLUTHON C syms a b a Ta

Lwaibon wwaitbamm Mitk Make MaKe MaKe Mpnén.
BL 205 Z BL 205 2Z 30 32 47 1 0.133
BL 305 Z BL 305 2Z 315 36 55.5 1 0.246
BL 206 Z BL 206 2Z 35 38.5 57 1 0.215
BL 306 Z BL 306 2Z 36.5 42 65.5 1 0.364
BL 207 2 BL 207 2Z 415 44.5 65.5 1 0.307
BL 307 2 BL 307 22 43 44.5 72 1.5 0.486
BL 208 Z BL 208 2Z 46.5 50 73.5 1 0.394
BL 308 Z BL 308 2Z 48 52.5 82 1.5 0.685
BL 209 Z BL 209 2Z 51.5 55.5 78.5 1 0.449
BL 309 Z BL 309 2z 53 61.5 92 1.5 0.883
BL 210 Z BL 210 ZZ 56.5 60 83.5 1 0.504
BL 310 Z BL 310 ZZ 59 68 101 2 1.16
BL 211 2 BL 211 22 63 66.5 92 1.5 0.667
BL 3112 BL 311 22 64 72.5 m 2 1.49
BL212Z BL 212 2Z 68 74.5 102 1.5 0.856
BL3122 BL 312 2z 71 79 19 2 1.88
BL213 2 BL 213 2Z 73 80 112 1.5 1.09
BL313Z BL 313 2Z 76 85.5 129 2 2.36
BL214 2 BL 214 2Z 78 84 117 1.5 1.19
BL314 2 BL 314 2Z 81 92 139 2 2.87
BL 215 Z BL 215 2Z 83 90 122 1.5 1.29
BL315 2 BL 315 2Z 86 98.5 149 2 3.43
BL 216 Z BL 216 2Z 89 95.5 131 2 1.61
BL 316 Z BL 316 2Z 91 104.5 159 2 4.08
BL 217 Z BL 217 22 94 102 141 2 1.97
BL 317 Z BL 317 22 98 110.5 167 2.5 4.77
BL 218 Z BL 218 22 99 107.5 151 2 2.43
BL 318 Z BL 318 2Z 103 117 177 2.5 5.45
BL219 2 BL 219 2Z 106 14 159 2 2.95
BL 319 Z BL 319 22 108 124 187 2.5 6.4
BL 220 Z BL 220 2z m 121.5 169 2 3.54
BL 221 Z BL 221 2Z 116 1275 179 2 4.23

— — 121 — 189 2 4.84

NSK
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MOALLINIMHUKN MATHETO

BHyTpeHHui guametp 4 — 20 Mm

T—
C
y ” JLlonyck HapyxHoro gnameTpa (knacc N)
1 ! EQvHMLbl: MKM
HomuHanbHbiit | CPEAHMIA HAPYXKHbIA AnameTp
i B €AVIHWYHOIA NNOCKOCTY
7 HapYXHbl AD,y
- B - Zvametp
D (Mm) Cepua E Cepus EN
¢p |- ¢d
Bonee BrntounT. |Bbicokmii Huskuit | Boicokuii Huskmit
‘ — 10 + 8 0 0 -8
10 18 + 8 0 0 -8
18 30 +9 0 0 -9
I 30 50 | + M 0 0 -Nn
['a6apuTHble pasmepbl HomuHanbHas rpy3onofbeMHOCTb lMpeaenbHble CKOPOCTH 0603HaYeHNs
() (H) {xrc} (06op/muH) NOAWNNHYKOB
d D BCT r r C Cor C Cor CmasKa Macno CepusE  Cepus EN
MUH MUH
4 16 5 015 0.1 1650 288 168 29 34 000 40 000 E 4 EN 4
5 16 5 015 0.1 1650 288 168 29 34 000 40 000 E 5 EN 5
6 21 7 03 0.15 2490 445 264 46 30 000 36 000 E 6 EN 6
7 22 7 03 0.15 2490 445 254 46 30 000 36 000 E 7 EN 7
8 24 7 03 0.15 3450 650 350 66 28 000 34 000 E 8 EN 8
9 28 8 03 0.15 4550 880 465 90 24 000 30 000 E 9 EN 9
10 28 8 03 0.15 4550 880 465 90 24 000 30 000 E 10 EN 10
1 32 7 03 0.15 4400 845 450 86 22 000 26 000 E1N EN 11
12 32 7 03 0.15 4400 845 450 86 22 000 26 000 E12 EN 12
13 30 7 03 0.15 4400 845 450 86 22 000 26 000 E13 EN 13
14 35 8 03 0.15 5800 1150 590 117 19 000 22 000 — EN 14
15 35 8 03 0.15 5800 1150 590 117 19 000 22 000 E15 EN 15
40 10 06 0.3 7400 1500 750 153 17 000 20 000 BO 15 —
16 38 10 06 0.2 6900 1380 705 141 17 000 22 000 — EN 16
17 40 10 06 0.3 7400 1500 750 153 17 000 20 000 L17
44 1 06 0.3 7350 1500 750 153 16 000 19 000 — EN 17
44 1n 06 0.3 7350 1500 750 153 16 000 19 000 BO 17
18 40 9 06 0.2 5050 1030 515 105 17 000 20 000 — EN 18
19 40 9 06 0.2 5050 1030 515 105 17 000 20 000 E 19 EN 19
20 47 12 1 0.6 11000 2380 1120 243 14 000 17 000 E 20 EN 20
47 14 1 0.6 11000 2380 1120 243 14 000 17 000 L20 —

Mpumeyanna 1. HapyxHble anameTpbl nopwmnHukoB Marneto Cepuu E Bcerna MMeoT NoNOXUTENbHbIRA JOMYCK.
2. Mpu ucnonb3oBaHUK NOALIMNHMKOB MarHeTo noMumo cepuu E, noxanyicra, NpoKoHCYnbTUPYITECh Y cneunanucTo NSK.
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NSK

=X

7,
’ JiMHaMuyecKas 3KBUBaNeHTHas Harpyska
oD, N1 |/ 44, P =XF+YF,

J F,/F.<e |F,/F.>e
e

X Y X Y
1 1 0 |05]|25]| 02

Pa3smepbl 3anie4nkoB Bana Macca

1 Kopnyca (Mm) (kr)

da Da ra

MVH Makc Makc Npu6n.
5.2 14.8 0.15 0.005
6.2 14.8 0.15 0.004
8 19 0.3 0.01
9 20 0.3 0.013
10 22 0.3 0.014
1 26 0.3 0.022
12 26 0.3 0.021
13 30 0.3 0.029
14 30 0.3 0.028
15 28 0.3 0.021
16 33 0.3 0.035
17 33 0.3 0.034
19 36 0.6 0.055
20 34 0.6 0.049
21 36 0.6 0.051
21 40 0.6 0.080
21 40 0.6 0.080
22 36 0.6 0.051
23 36 0.6 0.049
25 42 1 0.089
25 42 1 0.101
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NSK
CBEPXMAJIbIE W MUHWATIOPHbBIE LUAPUKONMOALLNIMHNKK

CBEPXMAJIbIE LUAPUKOMOALLWMHUKKN - MUHUATHOPHBIE
LAPUKONOALLMIMHNKK

MeTpuyeckas cepus BHyTpeHHwiA auameTp 1 — 9 mm b34

C chnaHuem BHyTpeHHwiA auameTp 1 — 9 mm b38

[ioiimoBas cepus BHyTpeHHui gnameTp 1.016 — 9.525 mm b42

C chnanuem BHyTpeHHui gnameTp 1.191 — 9.525 mm b44
KOHCTPYKLUW U TUMNbI

PasmepHblil psSg CBEpPXManblX U MUHUATIOPHbIX WAPUKONOALIMMHUKOB
npeactasneH B Tabnuue 1. KoHCTpyKums, Tvnbl U 06003HAYEHUS TUMOB YKa3aHbl
B Tabnuue 2. Tunbl, NpeacTaBneHHble B TabnuLe NOAWMMHUKOB, 0003HAYEHDI
3aTEMHEHNEM B Tabnuue 2.

Ta6nuua 1. PaamepHblii pag NOAWMNHUKOB
EavHvupi: MM

KoHcTpyKuus CBepxmarble LWapuKONOAWNMHUKI | MuHuaTIopHble LapukonoaWNIHIKIA

MeTpuyeckoe Hapy»Hblii gnametp D > 9 HapyxHbii auametp D < 9
VCTIONHEHNe BHyTpeHHui guametp d < 10

[oiimoBoe HapyxHbiii inametp D > 9.525 HapyxHbin guametp D < 9.525
VCTIONHEHe BHyTpeHHuii gnametp d < 10

[ins nonyyeHns 6onee NoapobHOI MHOPMALMM O MUHMATIOPHBIX NOALIMIHUKAX,
noxanyicra, 06paTuTech K cneumanbHomy karanory «MuHuaTiopHble
wapukonoawmnHukn NSK» (Kat. Ne E126).

o 0 O

7z 278 DD A%

b 31



NSK

b 32

Ta6nuua 2. KoHCTpyKums, TUNbI M 0603HAYEHUsl TUNOB

0603HayeHNs TNOB

KOHCTpyKUMS - TUMbI CreuvanbHbie Mpumeyanms
MeTpuyeckve | [roiiMoBble
MeTpuyeckue | [lroiiMoBble
VIMetoTCA NOALIMIHIKY
600 R MR = C 3aLLMTHBIMI LIaiGamMn
1 YNNOTHEHMSIMM
= — SMT —
ToHKoCTeHHas
g
= VMetoTes NoAWMIHIKY
£ C 3aLWMTHBIMK Lanbamu
2 F60 O FR MF —
5 W YNNOTHEHUSMI
S C chnaHuem
x
=
o
55
3
@
0
==
g B03MOXHO uCnonHeHue
= — — — RW C 3alLMTHBIMK LIanbaMu
g PaclumpeHHoe
@ |HapYXHoe KobLO
3
==
=
=3
(=%
o
==
S
B03MOXHO UCnonHeHve
— — — FRW C 3aLMTHBIMM LIanbaMn
C chnaHuem
¥ paciLnpeHHbIM
HapyXHbIM
KOMbLIOM
B03MOXHO UCNONHEHME
= = = SROOXO00 | ¢ 3awuTHbIMM LWaiibamn
JInsi CUHXPOHHbIX
MOTOPOB
=
= = %
£ : :
23 &
S8
S S A = — BCF —
= S y
5 Y
3
s
=
35
2
£s _ _ . _
s
=g
=
8
3

Npumeyanue oMM BbiLLEYKA3aHHbIX NOALNMHUKOB, TAKXE UMEIOTCS OBHOPSAHbIE
PazanbHo-YNOPHbIE LIAPUKONOALMNMHUKN.



A0NYCKN U TOYHOCTb BPALLLEHUA

NSK

NOALIUMHUKN METPUYECKOIO UCMOJIHEHMS . . Tabnuua 8.2 (Ctpanmupl AG0- AB3)

[lonycku (hnaHLeB KOHCTPYKLMA METPUYECKOrO NCMONHEHNS NpeAcTaBneHbl B Tabnuue 3.

Tabnuua 3. [lonycku chnaHues Ans NOAWKUNHUKOB METPUYECKOTO0 UCNONIHEHUS

(1) [onyckm HapyxHoro anameTpa naqua EanHnupl: MKM

HomuHanbHbli OTKJIOHEHNEe HapyXXHOro AnameTpa (ranua
HapyXHbIit AnameTp Ap, s
tnanua D; (MM) [0} ®
ot 1o BepxHee HUXHEe BepxHee HUXHee
10 +220 —36 0 —36
10 18 +270 —43 0 —43
18 30 +330 —52 0 —52

Npumeyanue @ NPUMEHAETCS, KOrAa HapYXHbIi AMameTp tiaHua Ucnonb3yeTcs ANs YCTaHOBKM MONOXKEHMS.

(2) [onycku WMpKHBI (hnaHLA 1 TOYHOCTb PaboTbl, OTHOCALLASCA K naHLy

EAnHULGI: MKM
HomuHanbHbIi OTKNOHEHWE LUIMPUHDI Pa36poc Wwupukbl dnaxua A Cls m@;:::;ﬂen:aﬁm%a BueHue 3agHero Topua
HapYXHblil AMameTp (hnaHua HaknoH o6pasytolLieit (hniaHua K OpoXKe
NOAWNNHYKE Agys VCis H%T)W(%ﬂuﬁ :aJéHeMV LENLLE)
D (Mmm) D1 eal
CrangaprHoe 1 Kiaccbt 6, 5, 4, 2 H‘;}’]’("gg’cﬂé’m ‘ Knacc5 ‘ Knacc 4 ‘ Knacc 2 | Knace 5| Knacc 4 ‘ Knacc 2| Knacc 5 ‘ Knacc 4 ‘ Knacc 2
or 1o BepXxHee HIXKHee Makc Makc Makc
2.5(') 6 Mcnonsayiire gonyek Ags MAcnfmbsyﬁTed pmek| 5 | 25 | 15 | 8 4 |15 | 1 7 3
6 18 AnA d T0ro Xe NoAWNNHAKA )&:;oiﬂuﬁmnual;gu 5 25 1.5 8 4 1.5 1 7 3
18 30 TOr0 Xe Knacca Toroxeknacca | 5 | 2.5 | 15 8 4 15 | 11 7 3

KommenTapuid () 2,5MM — BKIHOYMTENBHO.

NOALIMMHUKWA AOMMOBOr0 UCMONIHEHUS . . . Tabnuua 8.2 (CTpaHuupsl ABO-A63)
Jlonyckn hnaHues NoAWNNHUKOB AKIAMOBOr0 UCMONMHEHUS YKa3aHbl B Tabnuue 8.8(2)

(CtpaHuubl A76-A77).

LAPUKOMOALLUWUMHWUKK A1 NPUBOPOB

PEKOMEH/ZI0BAHHBIE NOCAAKW

Tabnuua 8.8 (CtpaHuubl A76-A77)

MoxanyiicTa, 06paTuTeCh K creuuanbHoMy Katanory «MUHUATIOpHbIE LWAPMKONOAWMIHUKN NSK»

(Kar. Ne E126)

BHYTPEHHUE 3A30Pbl

NPEAENbHLIE CKOPOCTU

Tabnuua 9.10 (CtpaHuua A89)

lpepenbHble CKOPOCTY, YKasaHHbIe B TabNMLaX NOALIMIHUKOB, [0MKHbI KODPEKTMPOBATLCS
C YY4ETOM YCNOBMIA Harpy3ku NoAwWMMHNKA. CyLecTBYET BO3MOXHOCTb JOCTVKEHUS Gonee
BbICOKMX CKOPOCTEIA 3@ CYET U3MEHEHMS! METOAA CMa3ku, KOHCTPYKLWM Cenapatopa u T.n.

[ing nonyyenns 6onee NONHON MHOpPMALLKM, 0BPATUTECH K CTpaHuLe A37.
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CBEPXMAJIbIE LUAPUKOMOALLNMHUKW - MUHWATIOPHBIE LLIAPMKOMOALLUMHUKKA

MeTtpuyeckas cepusi
BHyTpeHHuit guametp 1-4 mMm

-

OTKpbITbIA TN Tun ¢ 3aWwyTHBIMK Wandamn
77 - 721
[a6apuTHble pa3mepbl HomuHanbHas rpy3onogbemMHOCTb MpenenbHble CKOpoCTU
(Mm) (H) {krc} (o60op/MUH)
Cmaska Macno -
d b B B‘ r (1) r (1) G Cor G Cor OTKpbITbI OTKpbITbIN OTKpbITbIA
MWH MWUH zZ-2Z

1 3 1 — 0.05 — 80 23 8 25 130 000 150 000 681

3 1.5 — 0.05 — 80 23 8 25 130 000 150 000 MR 31

4 1.6 — 0.1 — 138 35 14 35 100 000 120 000 691
1.2 4 1.8 2.5 0.1 0.1 138 35 14 35 110 000 130 000 MR 41X
15 4 1.2 2 0.05 0.05 12 33 1 35 100 000 120 000 681X
5 2 2.6 0.15 0.15 237 69 24 7 85 000 100 000 691X
6 2.5 3 0.15 0.15 330 98 34 10 75000 90 000 601X

2 5 15 2.3 0.08 0.08 169 50 17 5 85000 100 000 682
5 2 2.5 0.1 0.1 187 58 19 6 85000 100 000 MR 52B

6 2.3 3 0.15 0.15 330 98 34 10 75000 90 000 692

6 2.5 2.5 0.15 0.15 330 98 34 10 75000 90 000 MR 62

7 25 3 0.15 0.15 385 127 39 13 63 000 75000 MR 72

7 2.8 35 0.15 0.15 385 127 39 13 63 000 75000 602
25 6 1.8 2.6 0.08 0.08 208 74 21 75 71000 80 000 682 X
7 2.5 35 0.15 0.15 385 127 39 13 63 000 75000 692 X
8 2.5 — 0.2 — 560 179 57 18 60 000 67 000 MR 82X
8 2.8 4 0.15 0.15 550 175 56 18 60 000 71000 602 X

3 6 2 2.5 0.1 0.1 208 74 21 75 71000 80 000 MR 63
7 2 3 0.1 0.1 390 130 40 13 63 000 75000 683 A

8 2.5 — 0.15 — 560 179 57 18 60 000 67 000 MR 83

8 3 4 0.15 0.15 560 179 57 18 60 000 67 000 693

9 2.5 4 0.2 0.15 570 187 58 19 56 000 67 000 MR 93

9 3 5 0.15 0.15 570 187 58 19 56 000 67 000 603

10 4 4 0.15 0.15 630 218 64 22 50 000 60 000 623

13 5 5 0.2 0.2 1300 485 133 49 40 000 48 000 633

4 7 2 — 0.1 — 310 15 32 12 60 000 67 000 MR 74

7 — 2.5 — 0.1 255 107 26 N 60 000 71000 —

8 2 3 0.15 0.1 395 139 40 14 56 000 67 000 MR 84
9 2.5 4 (0.15)  (0.15) 640 225 65 23 53000 63 000 684 A
10 3 4 0.2 0.15 710 270 73 28 50 000 60 000 MR 104B

N 4 4 0.15 0.15 960 345 9 35 48 000 56 000 694

12 4 4 0.2 0.2 960 345 98 35 48 000 56 000 604

13 5 5 0.2 0.2 1300 485 133 49 40 000 48 000 624

16 5 5 0.3 0.3 1730 670 177 68 36 000 43 000 634

KommeHTapuit (') Bennuutbl B ckobKax He cooTBETCTBYHOT cTaHgapTy ISO 15.
Mpumeyanue 1. Mpu NPUMEHEHIN NOALINMHIKOB C BPALLAIOLLMMCS HAPYMHBIM KOJSbLIOM, MOXaNyACTa, NPOKOHCYbTUPYITECH
y cneumanuctoB NSK Ha NpeaMeT HanM4mus 3aLmuTHbIX LWano.
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NSK

| 7, — b
— - T
¢, 41— — #d. $D, f————+— ¢ds
00603HaYEHNSI NOALIMMHUKOB Pa3mepbl 3anne4nKkoB Bana u kopnyca Macca
(Mwm) (n)
Mpu6n.
C 3aWUTHLIMK © d. dy D, Dy Ta b C 3aupmHbivm

Lwaii6amu YNNOTHEHNEM MUH Makc Makc MUH Makc Makc OTKpbITBIA waii6am
— — — 1.4 — 2.6 — 0.05 — 0.03 —

— — — 1.4 — 2.6 — 0.05 — 0.04 —

— — — 1.8 — 3.2 — 0.1 — 0.09 —

MR 41 XZz — — 2.0 1.9 3.2 3.5 0.1 0.1 0.10 0.14
681 X2Z — — 1.9 2.1 3.6 3.6 0.05 0.05 0.07 0.1
691 XZ2Z — — 2.7 2.5 3.8 4.3 0.15 0.15 0.17 0.20
601 X2z 2.7 3.0 4.8 5.4 0.15 0.15 0.33 0.38
682 22 — — 2.6 2.7 4.4 4.2 0.08 0.08 0.12 0.17
MR 52 BZzZ — = 2.8 2.7 4.2 4.4 0.1 0.1 0.16 0.23
692 2Z — — 3.2 3.0 4.8 5.4 0.15 0.15 0.28 0.38
MR 62 2Z — — 3.2 3.0 4.8 5.2 0.15 0.15 0.30 0.29
MR 72 72z — — 3.2 3.8 5.8 6.2 0.15 0.15 0.45 0.49
602 2Z — — 3.2 3.8 5.8 6.2 0.15 0.15 0.51 0.58
682 XZZ — — 3.1 3.7 5.4 5.4 0.08 0.08 0.23 0.29
692 X2z — — 3.7 3.8 5.8 6.2 0.15 0.15 0.41 0.55

— — — 4.1 — 6.4 — 0.2 — 0.56 —

602 X2z — — 3.7 4.1 6.8 7.0 0.15 0.15 0.63 0.83
MR 63 Z2Z — — 3.8 3.7 5.2 5.4 0.1 0.1 0.20 0.27
683 AZZ — — 3.8 4.0 6.2 6.4 0.1 0.1 0.32 0.45

— — — 4.2 — 6.8 — 0.15 — 0.54 —

693 2Z 4.2 4.3 6.8 7.3 0.15 0.15 0.61 0.83
MR 93 72Z — — 4.6 4.3 74 79 0.2 0.15 0.73 1.18
603 Z2Z 4.2 4.3 7.8 79 0.15 0.15 0.87 1.45
623 Z2Z — — 4.2 4.3 8.8 8.0 0.15 0.15 1.65 1.66
633 Z2Z = = 4.6 6.0 1.4 11.3 0.2 0.2 3.38 3.33

= = = 4.8 — 6.2 — 0.1 — 0.22 —

MR 74 ZZ — — — 4.8 — 6.3 — 0.1 — 0.29
MR 84 72Z — — 5.2 5.0 6.8 74 0.15 0.1 0.36 0.56
684 AZZ — — 4.8 5.2 8.2 8.1 0.1 0.1 0.63 1.01
MR 104 BZ2Z — 5.6 5.9 8.4 8.8 0.2 0.15 1.04 1.42
694 72Z — — 5.2 5.6 9.8 9.9 0.15 0.15 1.7 1.75
604 Z2Z = 5.6 5.6 10.4 9.9 0.2 0.2 2.25 2.29
624 7Z — — 5.6 6.0 1.4 1.3 0.2 0.2 3.03 3.04
634 7221 = = 6.0 75 14.0 13.8 0.3 0.3 5.24 5.21
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CBEPXMAJIbIE LUAPUKOMOALLNMHUKW - MUHWATIOPHBIE LLIAPMKOMOALLUMHUKKA

MeTtpuyeckas cepusi
BHyTpeHHuit guameTp 5 -9 mMm
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OTKpbITBIA TUN Tun ¢ 3aWwTHBIMK LWwaiibamn C 6eCKOHTaKTHbIM C KOHTaKTHbIM
77 - 771 yNnoTHeHnem ynnoTHeHem
w DD
labapuTHble pasmepbl HomuHanbHas rpy3onofbemMHOCTb TpefesnbHble CKOPOCTH (060p/muH)
(Mm) (H) {krc} Cmaska Macno
d D B B, r(" r(") C: Cor C: Cor OTzK‘?Mzﬂzﬂl;I D-DD OTkporTbiii  OTKPBITBIAA
MUH MUH v-w z
5 8 2 — 01 — 310 120 31 12 53 000 — 63000 MR 85
8 — 25— 0.1 278 131 28 13 53 000 — 63 000 —
9 25 3 0.15 0.15 430 168 a4 17 50 000 — 60000 MR 95
0 3 4 0.15  0.15 430 168 44 17 50 000 — 60000 MR 105
" — 4 — 0.15 715 276 73 28 48 000 — 56 000 =
mn 3 5 0.15  0.15 715 281 73 29 45000 — 53 000 685
13 4 4 0.2 0.2 1080 430 10 44 43000 40000 50 000 695
14 5 5 0.2 0.2 1330 505 135 52 40000 38000 50 000 605
16 b5 5 0.3 0.3 1730 670 177 68 36 000 32000 43 000 625
19 6 6 0.3 0.3 2340 885 238 90 32000 30000 40000 635
6 10 25 3 0.5 0.1 495 218 51 22 45000 — 53000 MR 106
12 3 4 0.2 0.15 715 292 73 30 43000 40000 50000 MR 126
13 35 5 0.15  0.15 1080 440 110 45 40 000 38000 50 000 686 A
1% 5 5 0.2 0.2 1730 670 177 68 40 000 36000 45000 696
17 6 6 0.3 0.3 2260 835 231 85 38000 34000 45000 606
19 6 6 0.3 0.3 2340 885 238 90 32000 30000 40000 626
22 7 7 0.3 0.3 3300 1370 335 140 30000 28000 36 000 636
7 m 25 3 0.15 0.1 455 201 47 2 43 000 — 50000 MR 117
13 3 4 0.2 0.15 540 276 55 28 40 000 — 48000 MR 137
14 35 5 0.15 0.15 1170 510 120 52 40000 34000 45000 687
17 5 5 0.3 0.3 1610 710 164 73 36000 28000 43000 697
19 6 6 0.3 0.3 2340 885 238 90 36000 32000 43000 607
22 7 7 0.3 0.3 3300 1370 335 140 30000 28000 36 000 627
26 9 9 0.3 0.3 4550 1970 465 201 28000 22000 34000 637
8 12 25 35 015 0.1 545 274 56 28 40 000 — 48000 MR 128
14 35 4 0.2 0.15 820 385 83 39 38000 32000 45000 MR 148
16 4 5 0.2 0.2 1610 710 164 73 36 000 28000 43 000 688 A
19 6 6 0.3 0.3 2240 910 228 93 36000 28000 43000 698
22 7 7 0.3 0.3 3300 1370 335 140 34000 28000 40000 608
24 8 8 0.3 0.3 3350 1430 340 146 28000 24000 34 000 628
28 9 9 0.3 0.3 4550 1970 465 201 28 000 22000 34000 638
9 17 4 5 0.2 0.2 1330 665 136 68 36 000 24 000 43000 689
20 6 6 0.3 0.3 1720 840 175 86 34000 24000 40 000 699
24 7 7 0.3 0.3 3350 1430 340 146 32000 24000 38000 609
26 8 8 (0.6) (0.6) 4550 1970 465 201 28000 22000 34000 629
30 10 10 0.6 0.6 5100 2390 520 244 24000 — 30000 639

KommeHnTtapuit (') Bennuutbl B ckobKax He COOTBETCTBYHOT cTaHaapTy ISO 15.
Npumeyanune 1. Mpw NpUMEHEHNM NOJLLIMMHUKOB C BPALLAKOLLMMCS HAPYXKHBIM KOMbLIOM, NOXanyicTa, NPOKOHCYNbTUPYATECH
y cneunanuctoB NSK Ha npeameT Hanmums 3amTHBIX Wanb 1 ynaoTHEHWI.
2. TaKKe UMEeroTCS NOALIMIMHUKA CO CTOMOPHBIMK KoMbLiamu. Moxxanyiicta, CBSKUTECH C npeacTasuTensammn komnaiu NSK.
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NSK

— . . d
7a T — 7y
$D. 4 — | #d. $D, f—\—— 4 ¢dy
0603Ha4eHNs NOALUIMMHNKOB Pa3mepbl 3anne4nKkoB Bana u kopnyca Macca
(Mwm) (n)
Mpu6n.
C 3aLyTHbIMM C yrnoTHeHmem d. dy D, D, Ta b C saupmHbm
Lwaiibamu MUH Makc Makc MUH Makc MaKc OTKpbiTbIA  WaiiGam
— 5.8 — 72 — 0.1 — 0.26 —
MR 85 ZZ — — 5.8 — 7.4 — 0.1 — 0.34
MR 95 771 — — 6.2 6.0 7.8 8.2 0.15 0.15 0.50 0.58
MR 105 Z2Z — — 6.2 6.0 8.8 8.4 0.15 0.15 0.95 1.29
MR 115 Z2Z Vv — — 6.3 — 9.8 — 0.15 . 1.49
685 Z2Z — — 6.2 6.2 9.8 9.9 0.15 0.15 1.2 1.96
695 Z2Z vv DD 6.6 6.6 1.4 1.2 0.2 0.2 2.45 2.5
605 z2Z - DD 6.6 6.9 12.4 12.2 0.2 0.2 3.54 3.48
625 7271 vv DD 7.0 75 14.0 13.8 0.3 0.3 4.95 4.86
635 ZZ1 vv DD 7.0 8.5 17.0 16.5 0.3 0.3 8.56 8.34
MR 106 ZZ1 — — 72 7.0 8.8 9.3 0.15 0.1 0.56 0.68
MR 126 ZZ — DD 76 7.2 10.4 10.9 0.2 0.15 1.27 1.74
686 AZZ vv DD 72 7.4 1.8 1.7 0.15 0.15 1.91 2.69
696 Z2Z1 vv DD 76 7.9 13.4 13.3 0.2 0.2 3.88 3.72
606 ZZ vv DD 8.0 8.2 15.0 14.8 0.3 0.3 5.97 6.08
626 221 vv DD 8.0 8.5 17.0 16.5 0.3 0.3 8.15 7.94
636 2Z vv DD 8.0 105 20.0 19.0 0.3 0.3 14 14
MR 117 ZZ — — 8.2 8.0 9.8 10.5 0.15 0.1 0.62 0.72
MR 137 ZZ — — 8.6 9.0 1.4 11.6 0.2 0.15 1.58 2.02
687 221 vv DD 8.2 8.5 12.8 12.7 0.15 0.15 2.13 2.97
697 Z2Z1 VV DD 9.0 10.2 15.0 14.8 0.3 0.3 5.26 5.12
607 221 vv DD 9.0 9.1 17.0 16.5 0.3 0.3 767 7.51
627 2Z vv DD 9.0 105 20.0 19.0 0.3 0.3 12.7 12.9
637 221 vv. DD 9.0 128 24.0 22.8 0.3 0.3 24 25
MR 128 ZZ1 — — 9.2 9.0 10.8 1.3 0.15 0.1 0.71 0.97
MR 148 ZZ vv DD 9.6 9.2 12.4 12.8 0.2 0.15 1.86 2.16
688 AZZ1 VV DD 9.6 10.2 14.4 14.2 0.2 0.2 3.12 4.02
698 Z2Z vv DD 10.0 10.0 17.0 16.5 0.3 0.3 723 7.18
608 Z2Z vv DD 10.0 10.5 20.0 19.0 0.3 0.3 12.1 12.2
628 72Z vv DD 10.0 12.0 22.0 20.5 0.3 0.3 17.2 17.4
638 221 vv DD 10.0 12.8 26.0 22.8 0.3 0.3 28.3 28.6
689 7221 vv DD 10.6 11.5 15.4 15.2 0.2 0.2 3.563 4.43
699 7221 vv DD 11.0 12.0 18.0 17.2 0.3 0.3 8.45 8.33
609 Z2Z vv DD 11.0 12.0 22.8 20.5 0.3 0.3 14.5 14.7
629 727 vV DD 11.0 12.8 24.0 22.8 0.3 0.3 19.5 19.3
639 Z2Z vV = 13.0 16.1 26.0 25.6 0.6 0.6 36.5 36
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CBEPXMAJIbIE LUAPUKOMOALLNMHUKW - MUHWATIOPHBIE LLIAPMKOMOALLUMHUKKA

MoAWMNHUKM METPUYECKOI cepun ¢ hnaHuem
BHyTpeHHuit guametp 1 -4 mMm

2B
e ?ﬁc

" |

"

$D | — 1 ¢d ¢D, $D +——— - ¢d #D-

| m

OTKPbITbIA TN Tun ¢ 3aWwmTHBIMK Wandamn
77 - 771
'abapuTHble pa3mepbl HomuHanbHas rpy3onogbeMHocTb | [PeAenbHble CKopoCcTH
(Mm) (H) {krc} (060op/MVIH)
Cmaska Macno
d D D, D, B B C C r() r( G Cor Ce Cor | Orkpurein OTKpETBIA
MWH MWH zZ-27
1 3 3.8 — 1 — 03 — 005 — 80 23 8 25| 130000 150000
4 5 — 16 — 05 — 01 — 140 36 14 35| 100000 120000
12 4 4.8 — 18 — 04 — 041 — 138 35 14 35| 110000 130000
15 4 5 5 12 2 04 06 0.05 005 12 33 11 35| 100000 120000
5 6.5 65 2 26 06 08 015 0.15 237 69 247 85000 100 000
6 75 75 25 3 06 08 0.15 0.15 330 98 34 10 75 000 90 000
2 5 6.1 61 15 23 05 06 008 0.08 169 50 17 5 85000 100 000
5 6.2 6.2 2 25 06 06 0.1 0.1 187 58 19 6 85000 100 000
6 75 75 23 3 06 08 0.15 0.15 330 98 34 10 75 000 90 000
6 72 — 25 — 06 — 015 — 330 98 34 10 75 000 90 000
7 8.2 82 25 3 06 06 0.15 0.15 385 127 39 13 63 000 75 000
7 8.5 85 28 35 07 09 015 015 385 127 39 13 63 000 75 000
25 6 71 71 18 26 05 08 008 0.08 208 74 21 75 71 000 80 000
7 85 85 25 35 07 09 015 015 385 127 39 13 63 000 75 000
8 9.2 — 25 — 06 — 02 — 560 179 57 18 60 000 67 000
8 9.5 95 28 4 0.7 09 015 0.15 550 175 56 18 60 000 71000
3 6 72 72 2 25 06 06 0.1 0.1 208 74 21 75 71 000 80 000
7 8.1 81 2 3 05 08 0.1 0.1 390 130 40 13 63 000 75 000
8 9.2 — 25 — 06 — 015 — 560 179 57 18 60 000 67 000
8 9.5 95 3 4 0.7 09 015 0.15 560 179 57 18 60 000 67 000
9 102 106 25 4 06 08 02 0.15 570 187 58 19 56 000 67 000
9 105 105 3 5 07 1 0.15 0.15 570 187 58 19 56 000 67 000
10 1.5 15 4 4 1 1 0.15 0.15 630 218 64 22 50 000 60 000
13 15 15 5 5 1 1 02 02 1300 485 133 49 36 000 43000
4 7 8.2 — 2 — 06 — 041 — 310 115 32 12 60 000 67 000
7 — 82 — 25 — 06 — 01 255 107 26 N 60 000 71000
8 9.2 92 2 3 06 06 015 0.1 395 139 40 14 56 000 67 000
9 103 103 25 4 06 1 (0.15) (0.15) 640 225 65 23 53 000 63 000
10 1.2 16 3 4 06 08 02 0.5 710 270 73 28 50 000 60 000
n 125 125 4 4 1 1 0.15 0.15 960 345 98 35 48 000 56 000
12 1356 135 4 4 1 1 02 02 960 345 98 35 48 000 56 000
13 15 15 5 5 1 1 02 02 1300 485 133 49 40 000 48 000
16 18 18 5 5 1 1 03 03 1730 670 177 68 36 000 43000
KommeHTapuit (') BenuumHbl B CkoGKax He COOTBETCTBYIOT cTaHaapTy ISO 15.

Npumeyanne 1. Mpu NPUMEHEHWM NOALIMMHUKOB C BPALLAIOLLMMCS HAPYKHBIM KOMbLIOM, NOXanyicTa, NPOKOHCYNbTUPYITECH
y cneumanuctoB NSK Ha npeaMeT Hanmuns 3aliuTHbIX Lano.
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NSK

Sy 0

0603HaYeHMS NOALIMMHNKOB Pasmepbl 3ann1eunkoB Bana 1 Kopnyca Macca
(Mwm) ()
Mpuén.
OTKpbITHIi  C3awwThbia  CynnoTHeHvem (], dy Ta o C saupmHbm
wavibamm MUH Makc  Makc Makc | OTKpbiTbiA  waiGamm
F 681 — - — 1.4 — 0.0 - 0.04 —_
F 691 = = = 1.8 — 0.1 — 0.14 —
MF 41X — - — 2.0 — 0.1 — 0.12 —
F 681X F 681 X2Z - — 1.9 2.1 0.05 005 | 009 0.14
F 691X F 691 XZ2Z - - 2.7 25 015 0.15 | 0.23 0.28
F 601 X F 601 XZ2Z - — 2.7 30 0.15 0.15 | 042 0.52
F 682 F 682 Z2Z - - 2.6 2.7 008 0.08 | 016 0.22
MF 52B MF 52BZz - — 2.8 2.7 0.1 0.1 0.21 0.27
F 692 F 692 722 - - 3.2 30 015 0.15 | 0.35 048
MF 62 — - — 3.2 — 0.15 — 0.36 —
MF 72 MF 722z - - 3.2 38 0.15 0.15 | 052 0.56
F 602 F 602 2z - - 3.2 3.1 015 0.15 | 0.60 0.71
F 682 X F 682 X2Z - — 3.1 3.7 008 008 | 025 0.36
F 692 X F 692 X2Z - - 3.7 38 0.15 0.15 | 0.51 0.68
MF 82X — - - 4.1 — 0.2 — 0.62 —_
F 602 X F 602 X2Z = = 3.7 35 015 0.15 0.74  0.98
MF 63 MF 63 2z - — 3.8 3.7 0.1 0.1 0.27 0.33
F 683 A F 683 AZZ - — 3.8 40 0.1 0.1 0.37 0.53
MF 83 — - — 4.2 — 0.15 — 0.56 —
F 693 F 693 ZZ - — 4.2 43 015 0.15 | 0.70 0.97
MF 93 MF 9327z = = 4.6 43 0.2 0.15 | 0.81 1.34
F 603 F 603 ZZ - — 4.2 43 015 0.15 1.0 1.63
F 623 F 623 ZZ - — 4.2 43 015 0.15 1.85 1.86
F 633 F 633 Z2Z - — 4.6 6.0 0.2 0.2 3.73 3.59
MF 74 — - - 4.8 — 0.1 — 0.29 —
— MF 74 Z2Z - — — 4.8 — 0.1 — 0.35
MF 84 MF 847z - — 5.2 50 0.15 0.1 0.44  0.63
F 684 F 684 Z2Z - — 4.8 52 0.1 0.1 0.70 1.14
MF 104B  MF 104 BZZ - = 5.6 59 0.2 0.15 113 1.59
F 694 F 694 ZZ - — 5.2 56 0.15 0.15 1.91 1.96
F 604 F 604 ZZ = = 5.6 56 0.2 0.2 263 2.53
F 624 F 624 ZZ - — 5.6 6.0 0.2 0.2 3.38 3.53
F 634 F 634 ZZ1 - — 6.0 75 03 0.3 573 5.62
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CBEPXMAJIbIE LUAPUKOMOALLNMHUKW - MUHWATIOPHBIE LLIAPMKOMOALLUMHUKKA

MoAWMNHUKM METPUYECKOI cepun ¢ hnaHuem
BHyTpeHHuit guameTp 5 -9 mMm
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OTKpbITBINA TUN Tun ¢ 3aWMTHbIMK LUaibamMm C GBCKOHTAKTHbIM C KOHTaKTHbIM
77 - 771 YNNOTHEHNEM YMNOTHEHNEM
w DD
labapuTHble pasmepbl HomuHanbHas rpy30nofgbeMHOCTb | TPeaenbHbIe CKOpOCTH (060p/MuH)
(MM) (H) {krc} Cmaska Macno
d D D D, B B C C r r C  Cu G Co| Z"E ooo T
MAH  MUH v-w
5 8 92 — 2 — 06 — 01 — 310 120 3112 53 000 — 63 000
8 — 92 — 25 — 06 — 0.1 278 131 28 13 53 000 — 63 000
9 02 102 25 3 06 06 015 0.15 430 168 44 17 50 000 — 60 000
10 12 16 3 4 06 08 0.15 0.15 430 168 44 17 50 000 — 60 000
il 125 125 3 5 08 1 0.15 0.15 715 281 73 29 45000 — 53 000
13 15 15 4 4 1 02 02 1080 430 110 44 43000 40000 50000
14 16 16 5 5 1 02 02 1330 505 135 52 40000 38000 50000
16 18 18 5 5 03 03 1730 670 177 68 36 000 32000 43000
19 22 22 6 6 15 15 03 03 2340 885 238 90 32000 30000 40000
6 0 112 M2 25 3 06 06 015 0.1 495 218 51 22 45000 — 53 000
12 132 136 3 4 06 08 02 0.15 715 292 73 30 43000 40000 50000
13 15 15 35 5 1 1.1 015 0.15 | 1080 440 110 45 40000 38000 50000
15 17 17 5 5 12 12 02 02 1730 670 177 68 40000 36000 45000
17 19 19 6 6 1212 03 03 2260 835 231 85 38000 34000 45000
19 22 22 6 6 15 15 03 03 2340 885 238 90 32000 30000 40000
22 25 25 7 7 15 15 03 03 3300 1370 3356 140 30000 28000 36000
7 N 122 122 25 3 06 06 0.15 0.1 455 201 47 21 43000 — 50 000
13 142 146 3 4 06 08 02 0.15 540 276 55 28 40000 — 48 000
14 16 16 35 5 1 1.1 015 0.5 | 1170 510 120 52 40000 34000 45000
17 19 19 5 5 1212 03 03 1610 715 164 73 36 000 28000 43000
19 22 22 6 6 15 15 03 03 2340 885 238 90 36 000 32000 43000
22 25 25 7 7 15 15 03 03 3300 1370 3356 140 30000 28000 36000
8 12 132 136 25 35 06 08 015 0.1 545 274 56 28 40 000 — 48 000
14 156 156 35 4 08 08 02 0.15 820 385 83 39 38000 32000 45000
16 18 18 4 5 1 11 02 02 1610 710 164 73 36 000 30000 43000
19 22 22 6 6 15 15 03 03 2240 910 228 93 36 000 28000 43000
22 25 25 7 7 15 15 03 03 3300 1370 335 140 34000 28000 40000
9 17 19 19 4 5 1 1.1 02 02 1330 665 136 68 36 000 24000 43000
20 23 23 6 6 15 15 03 03 1720 840 175 86 34000 24000 40000

Npumeyanne 1. Tpy NPUMEHEHUM NOALIMNHIKOB C BPALLAKLLMMCS HAPY)XXHBIM KONbLIOM, NOXaNyncTa, NPOKOHCYNbTUPYITECH
y cneumanuctoB NSK Ha npeaMeT Hanmums 3awwmTHbIX LWaiob.
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0603Ha4eHMS NOALIMMHNKOB Pa3mepbl 3anne4nkos Bana u Kopnyca Macca
(Mwm) ()
Mpuén.
OTKPbITbIA C 3aWmTHbIMIN C da dy 1. s  saupmHsm
waiibamn YNNoTHEHNeM MVH MaKC  Makc Makc | OTKpbITbIA  waiGamm
MF 85 — - — 5.8 — 041 — 0.33 —
= MF 8527 - - — 58 — 0.1 — 0.41
MF 95 MF 952771 — 6.2 6.0 0.15 0.15 0.569 0.66
MF 105 MF 105 2Z = = 6.2 6.0 0.1 0.15 1.05 1.46
F 685 F 685 ZZ = = 6.2 6.2 0.15 0.15 1.37 2.18
F 695 F 695 ZZ VvV DD 6.6 6.6 0.2 0.2 279 284
F 605 F 605 ZZ — DD 6.6 6.9 0.2 0.2 3.9 3.85
F 625 F 625 ZZ1 VvV DD 7.0 75 0.3 0.3 537 5.2
F 635 F 635 ZZ1 VvV DD 7.0 85 03 0.3 9.49 9.49
MF 106 MF 106 ZZ1 - — 7.2 70 0.15 0.1 0.65 0.77
MF 126 MF 126 ZZ — DD 76 72 0.2 0.15 1.38 1.94
F 686 A F 686 AZZ VvV DD 7.2 74 0.15 0.15 2.25 3.04
F 696 F 696 ZZ1 VvV DD 76 79 0.2 0.2 434 426
F 606 F 606 ZZ VvV DD 8.0 8.2 03 0.3 6.58 6.61
F 626 F 626 ZZ1 VvV DD 8.0 85 03 0.3 9.09 9.09
F 636 F 636 ZZ VvV DD 8.0 105 03 0.3 14.6 14.7
MF 117 MF 117 2Z —  — 8.2 8.0 0.15 0.1 0.72 0.82
MF 137 MF 137 22 = = 8.6 9.0 0.2 0.15 1.7 2.23
F 687 F 687 221 VvV DD 8.2 85 0.15 0.15 248 3.37
F 697 F 697 221 VvV DD 9.0 102 03 0.3 5.65 5.65
F 607 F 607 ZZ1 VvV DD 9.0 9.1 03 0.3 8.66 8.66
F 627 F 627 2z VvV DD 9.0 105 03 0.3 14.2 14.2
MF 128 MF 128 2Z1 - — 9.2 9.0 0.15 041 0.82 1.15
MF 148 MF 148 22 VV DD 9.6 9.2 0.2 0.15 2.09 239
F 688 A F 688 AZZ VvV DD 96 102 0.2 0.2 3.54 447
F 698 F 698 ZZ VvV DD 10.0 10.0 0.3 0.3 8.35 83
F 608 F 608 ZZ VvV DD 10.0 105 0.3 0.3 13.4 13.5
F 689 F 689 ZZ1 VvV DD 106 115 0.2 0.2 97 4.9
F 699 F 699 ZZ1 VvV DD 1.0 12.0 0.3 0.3 9.51 9.51

B 41



CBEPXMAJIbIE LUAPUKOMOALLNMHUKW - MUHWATIOPHBIE LIAPMKOMOALLUMHUKK

MoAWwMNHUKYK JIOVMOBON CEepumn
BHyTpeHHuit guametp 1.016 — 9.525 mm

-

OTKpbITbINA TMN Tun ¢ 3aWmTHLIMK LWanbamn
77 - 778
'abapuTHble pasmepbl HomuHanbHas rpy3onofbemMHOCTb MpepenbHble ckopocT  0Go3HaYeHus
(Mm) (H) {rc} (0Gop/MuH)
Cmaska Macno -
d D B Bl r Cr Cm Cr Cm OTKpbITbINA OTKpbITbIV OTKPbITbiA
MUH z-22 z
1.016 3.175 1.191 — 0.1 80 23 8 25 130 000 150 000 R09
1.191 3.967 1.588 2.380 0.1 138 35 14 35 110 000 130000 RO
1.397 4.762 1.984 2.779 0.1 231 66 24 65 90 000 110000 R1
1.984 6.350 2.380 3.571 0.1 310 108 2 N 67 000 80000 R14
2.380 4.762 1.588 — 0.1 188 60 19 6 80 000 95000 R133
4.762 — 2.380 0.1 143 52 15 55 80 000 95 000 —
7.938 2.779 3.571 0.15 550 175 56 18 60 000 71000 R15
3.175 6.350 2.380 2.779 0.1 283 95 29 95 67 000 80000 R144
7.938 2.779 3.571 0.1 560 179 57 18 60 000 67000 R25
9.525 2.779 3.571 0.15 640 225 65 23 53 000 63000 R2-6
9.525 3.967 3.967 0.3 630 218 64 22 56 000 67000 R2
12.700 4.366 4.366 0.3 640 225 65 23 53 000 63000 R2A
3.967 7.938 2.779 3.175 0.1 360 149 37 15 53 000 63000 R155
4.762 7938 2.779 3.175 0.1 360 149 37 15 53 000 63000 R 156
9.525 3.175 3.175 0.1 710 270 73 28 50 000 60000 R 166
12.700 3.967 4.978 0.3 1300 485 133 49 43000 53000 R3
6.350 9.525 3.175 3.175 0.1 420 204 43 2 48 000 56000 R 168B
12.700 3.175 4.762 0.15 1080 440 110 45 40 000 50000 R 188
15.875 4.978 4.978 0.3 1610 660 164 68 38000 45000 R4B
19.050 5.558 7142 0.4 2620 1060 267 108 36 000 43000 R4AA
7938 12.700 3.967 3.967 0.15 540 276 55 28 40 000 48000 R1810
9.525 22.225 5.558 7142 0.4 3350 1410 340 144 32 000 38000 R6

Mpumeyanus 1. Mpu NPUMEHEHUN NOAWNNHKOB C BPALLAILAMCS HAPYXKHBIM KOMbLIOM, NOXKaNYIACTa, NPOKOHCYIbTUPYITECH
y cneupanuctoB NSK Ha NpeaMeT Hanuuns 3alLyTHbIX Lano.

2. ToAWMNHUKN ¢ ABYMS 3ALMTHIMK LWalibamu (ZZ, ZZS) Takke MOryT GbiTb BbINONMHEHbI C OAHON 3aLUMTHOIA LWaitboi (Z, ZS).
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NOJLIMMHNKOB Paamepbl 3anne4nkoB Bana u kopnyca Macca
(Mm) (r)
Mpuén.

C 3alLMUTHbIMK d, dy D, Dy Ta C 3aWpTHbIMM
Lwaiibamu MUH Makc Makc MUH Makc OTKpbITIA Waii6ami
— 1.9 — 2.3 — 0.1 0.04 —

R02z 2.0 19 3.1 3.5 0.1 0.09 0.1

R12z 2.2 2.3 3.9 4.1 0.1 0.15 0.19

R1-4 22 2.8 3.9 5.5 5.9 0.1 0.35 0.50
= 3.2 — 3.9 — 0.1 0.10 —

R 133 2ZS — 3.0 — 4.2 0.1 — 0.13

R 1522 3.6 4.1 6.7 70 0.15 0.60 0.72

R144 22 4.0 3.9 5.5 5.9 0.1 0.25 0.27

R2-522 4.0 4.3 71 73 0.1 0.55 0.72

R 2-6 2ZS 4.4 4.6 8.3 8.2 0.15 0.96 113

R22z 5.2 4.8 75 8.0 0.3 1.36 1.39

R2A 2z 5.2 4.6 10.7 8.2 0.3 3.3 3.23

R 155 2ZS 4.8 5.5 71 73 0.1 0.51 0.56

R 156 2ZS 5.6 5.5 71 73 0.1 0.39 0.42

R 166 2Z 5.6 5.9 8.7 8.8 0.1 0.81 0.85

R32z 6.8 6.5 10.7 n.2 0.3 2.21 2.79

R 168 BZZ 72 70 8.7 8.9 0.1 0.58 0.62

R 188 22 76 74 1.5 1.6 0.15 1.53 2.21

R 4B Z2Z 8.4 8.4 13.8 138 0.3 4.5 4.43

R4AA 22 9.4 9.0 16.0 16.6 0.4 748 9.17

R 1810 22 9.2 9.0 1.5 11.6 0.15 1.56 1.48

R622 12.6 11.9 19.2  20.0 0.4 9.02 "

NSK
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CBEPXMAJIbIE LUAPUKOMOALLNMHUKW - MUHWATIOPHBIE LIAPMKOMOALLUMHUKK

MoAWwMNHUKYK JIOVMOBON CEepumn
BHyTpeHHuit guametp 1.191 - 9.525 mm

T » B— —2>B
B e -

$D {—— 1 ¢d ¢D, $D [ #d ¢D,

il

OTKpbITbIA TN Tun ¢ 3aWKUTHBIMK Wanbamu
77 - 778
labapuTHble pasmepbl HomuHanbHasi rpy30nofbeMHOCTb
(Mwm) (H) {krc}
d D D, B B, C C, r C. G, C, C,
MUWH
1.191 3.967 5.156 1.588 2.380 0.330 0.790 0.1 138 35 14 35
1.397 4.762 5.944 1.984 2.779 0.580 0.790 0.1 231 66 24 65
1.984 6.350 7518 2.380 3.571 0.580 0.790 0.1 310 108 2 N
2.380 4.762 5.944 1.588 — 0.460 — 0.1 188 60 19 6
4.762 5.944 — 2.380 — 0.790 0.1 143 52 15 55
7938 9.119 2.779 3.571 0.580 0.790 0.15 550 175 56 18
3.175 6.350 7518 2.380 2.779 0.580 0.790 0.1 283 95 29 95
7938 9.119 2.779 3.571 0.580 0.790 0.1 560 179 57 18
9.525 10.719 2.779 3.571 0.580 0.790 0.15 640 225 65 23
9.525 11.176 3.967 3.967 0.760 0.760 0.3 630 218 64 22
3.967 7938 9.119 2.779 3.175 0.580 0.910 0.1 360 149 37 15
4.762 7938 9.119 2.779 3.175 0.580 0.910 0.1 360 149 37 15
9.525 10.719 3.175 3.175 0.580 0.790 0.1 710 270 73 28
12.700 14.351 4.978 4.978 1.070 1.070 0.3 1300 485 133 49
6.350 9.525 10.719 3.175 3.175 0.580 0.910 0.1 420 204 43 2
12.700 13.894 3.175 4.762 0.580 1.140 0.15 1080 440 10 45
15.875 17526 4.978 4.978 1.070 1.070 0.3 1610 660 164 68
7938 12.700 13.894 3.967 3.967 0.790 0.790 0.15 540 276 55 28
9525  22.225 24.613 7142 7142 1.570 1570 0.4 3350 1410 340 144

Npumeyanus 1. Mpy NpUMeHeHUN NOALLUMHUKOB C BPALLAIOLLMMCS HAPYXXHBIM KOJIbLIOM, NOXanNyiicTa, NPOKOHCYNbTUPYATECH
y cneumanucToB NSK Ha npeaMeT HanMuus 3aLmTHbIX Laii6.

2. MoAWMUNHUKIA C ABYMS 3aLUMTHBIMI Laii6amm (ZZ, ZZS) Takxe MoryT 6bITb BbINONAHEHbI C OAHON 3aLUMTHON Wainboi (Z, ZS).
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MpepenbHble CKopocT (06op/ 00603HaYEHNSI NOALINMHUKOB Pasmepbl 3anne4nkos Bana Macca
MUH) 1 Kopnyca (Mm) (n
Mpun6n.
Cmaska Macno
OTKPbITHIA OTKPbITHIiA OTKpbITbI C 3awmTHIMIA da db ta OTKpbITBIA G 3aWuTHLIMI
z.22 z waibamu MUH MakKc Makc Wwaiibamm
110 000 130 000 FRO FR 0 ZZ 2.0 1.9 0.1 0.1 0.16
90 000 110 000 FR 1 FR 122 2.2 2.3 0.1 0.20 0.25
67 000 80 000 FR 1-4 FR 1-4 ZZ 2.8 3.9 0.1 0.41 0.58
80 000 95 000 FR 133 = 3.2 — 0.1 0.13 —
80 000 95 000 = FR 133 ZZS — 3.0 0.1 — 0.19
60 000 71000 FR 1-5 FR 1-5 ZZ 3.6 4.1 0.15 0.68 0.82
67 000 80 000 FR 144 FR 144 2Z 4.0 3.9 0.1 0.31 0.35
60 000 67 000 FR 2-5 FR 2-5 22 4.0 4.3 0.1 0.62 0.81
53 000 63 000 FR 2-6 FR 2-6 2ZS 4.4 4.6 0.15 1.04 1.25
56 000 67 000 FR 2 FR2 z2z 5.2 4.8 0.3 1.51 1.55
53 000 63 000 FR 155 FR 155 Z2ZS 4.8 5.5 0.1 0.59 0.67
53 000 63 000 FR 156 FR 156 ZZS 5.6 5.5 0.1 0.47 0.53
50 000 60 000 FR 166 FR 166 ZZ 5.6 5.9 0.1 0.90 0.98
43 000 53 000 FR 3 FR 37z 6.8 6.5 0.3 2.97 3.09
48 000 56 000 FR 168B  FR 168 BZZ 72 7.0 0.1 0.66 0.75
40 000 50 000 FR 188 FR 188 ZZ 76 74 0.15 1.64 2.49
38 000 45000 FR 4B FR 4B 2z 8.4 8.4 0.3 4.78 4.78
40 000 48 000 FR 1810 FR 1810 Z2Z 9.2 9.0 0.15 1.71 1.63
32 000 38000 FR 6 FR 6 ZZ 12.6 11.9 0.4 10.1 12.1
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PAAVWANIbHO-YMOPHbIE LUAPUKONOALLUMHUKA

OAHOPAAHBIE PAAUAJIbHO-YMOPHBIE LUAPUKOMOALUMMHUKK
N PAAVAJIbHO-YNOPHbIE LUAPUKONOALLUUMHUKK ANA
KOMMJIEKTHOI0 MOHTAXA

BHYTpeHHWI gnametp 10— 65 MM b50
BHYTpeHHMIn gnameTtp 70 —120 mm b60
BHYTpeHHWI gnametp 130 —200 mm b66

ABYXPAHbIE PAANAJIbHO-YNOPHbBIE LUAPUKONOALLUMHUKIA

BHYTpeHHMIn gnameTtp 10 — 85 mm b70

LWAPUKONOALUMIMHUKK C YETBIPEXTOYEYHBIM KOHTAKTOM

Yron
KOHTaKTa

il
—

BHYTpeHHWI anametp 30 —200 mm b72

KOHCTPYKLU, TUMbI U XAPAKTEPUCTUKU

OAHOPAAHBIE PAAWAJIbHO-YNOPHBIE LAPUKOMOALUMMHUKA

Bnarogaps Hanuuuio yrna KOHTakTa, 3TV MOALMUMHWKM MOTYT BOCMPUHUMATb
3HAYMTENbHBIE OCEBbIE M PaAUANIbHBIE HArPY3KU B OAHOM HampasneHun. x KoHCTpyKuns
TaK0Ba, YTO NPV NPUMEHEHNN PAfVANbHON HArpy3kW, BO3HUKAET 0CEBast COCTABNAIOLLAS
Cuna, B CBSI3U C YeM, JO/DKHbI UCMONb30BaThCS NMG0 BA NPOTUBOMOMOXKHbIX MOALLMIHIKE,
160 KoMOMHALWS 13 Bonee Yem ABYX NOALIMMHUKOB.

Tak Kak XeCTKOCTb OfHOPSAAHbIX PaAUAIbHO-YMOPHBIX LIAPUKOMOALLIMIHUKOB MOXET
ObITb YBENWYEHA 32 CYET NPEABAPUTENbHOIN HArPY3KIA, OHW YaCTO UCTONb3YHOTCS B MABHbIX
WNWHAENSX CTaHKOB, rae HeobXoauma BbiCOKAas TOYHOCTb pabotbl. (Cm. Pazgen 10,
MpeasaputenbHas Harpyska, cTpaHuua A96).

06bI4HO CenapaTopbl paauabHO-YMOPHBIX LIAPUKOMOALIMIHUKOB C YoM KoHTakTa 30°
(Mnpexc A) nnn 40° (MHgexc B) cOOTBETCTBYHOT AaHHbIM Tabnuubl 1, 04HAKO B 3aBUCUMOCTY
0T 061aCTU NPUMEHEHNS, TAKXe WCMONb3YIOTC MeXaHW4eckn 06paboTaHHble
NNacTMaccoBble Cenaparopbl UK HOPMOBaHHbIE MONMAMUAHBIE CEnapaTopbl. 3HaYeHus
HOMVHAIIbHOW TPY30M0AbEMHOCTY, YKa3aHHble B Tabnmuax NOALMIHUKOB, OCHOBAHbI HA
Knaccutukalmm CenaparopoB, AaHHble B Tabnuue 1.

LUudopbl B Tabnuuax nofwMnHUKoOB (cTpaHuusl b50-b61; BHYTpeHHUI AnameTp
10-120MM) OTHOCATCS K NOAWMMNHUKAM C OLHOW 3ALUMTHON LWAAO0N HA BHYTPEHHEM
KOMbLe, 0HAKO TaKXe UMEITCH B HANMyuyM NOALUMMHUKUA C ABYMS 3aLUMTHBIMU
wanbamun. s nonyyeHns Gonee NoApoBHON MHGOPMaLWK, NoXanyiicTa, obpaLanTech
K npegcrasutensam NSK.

Ta6nuua 1. CTaHpapTHbIE cenapaTopbl paguanbHO-YNopHbIX

LWAPUKONOALIMNHNUKOB
Cepus CranbHble WTamnosaHHble | MexaHuyecki 0bpaboTaHHbie
cenaparopbl NaTyHHble cenaparopbl

79A5, C = 7900 — 7940

70A 7000 -7018 7019 — 7040

70C — 7000 - 7022
72A, B 7200 - 7222 7224 - 7240

72C — 7200 - 7240
73A, B 7300 - 7320 7321 - 7340

Kpome Toro, Ansi NOALIMMHUKOB C TakUM Xe CEPUIAHBIM HOMEPOM, HO ApYrUM TUMOM
cenaparopa, KONM4YECTBO LLIAPMKOB MOXKET OTNIMYATLCS. B Takom cryyae rpy30nofbeMHOCTb
OyAeT OTIMYATLCS OT 3HAYEHMS, YKA3aHHO0 B TabNMLAX NOAWMIHUKOB.

PaguansbHo-ynopHble LWIAPUKOMOALWMIHMKK C yrnoM KoHTakta 15° (UHpekc C) u 25°
(WHpekc A5) M3HayanbHO NpefHas3HayeHbl Ansi BLICOKOTOYHbIX U BbICOKOCKOPOCTHbIX
YCNOBUI NPUMEHEHMS. B Takux cryyasx MCnonb3ylTcs MexaHn4yecku o6paboTaHHble
NaTyHHbIE UM NNACTMACCOBbIE CENapaTopbl, 8 TakKe ()OpPMOBaHHbIE NOAUAMUAHbIE
cenaparopbl.

MakcumanbHas paboyasi Temnepatypa Ansi (popMOBaHHbIX MONMAMMIHBIX CENapaTopoB
cocrasnseT 120°C. B 47
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PAZINANIbHO-YNOPHBIE LLIAPUKONOALIUMHWUKWA A1 KOMIMIEKTHOIO MOHTAXA

TWnbl 1 XapakTEPUCTUKN paauanbHO-YNOPHbIX LLAPMKOMOALLMIHUKOB ANs KOMMIEKTHOMO
MOHTaXa npeAcTaBneHbl B Tabnuue 2.

Ta6nuua 2. Tunbl U XapakTepUCTUKM CNAPEHHBIX PaauanbHO-YNOPHbIX WaPUKONOAWMNHUKOB

PucyHok

KomroHoBKa

XapakTepuctukm

CnuHa K cnuHe
(0-o6pasHas cxema)
(DB)
(Mpumep)
7208 A DB

TIOAWMNHYKIA MOTYT BOCTIPUHUMATb PaMaibHbIe M OCEBbIE HArpY3K B 0GOMX
HanpasneHusix. MocKobKy paccTOsHUE MEeXAY LEHTpaMyu noe3Hoi
Harpy3ku a, 60/bLIOE, 3TOT TUN NOAXOAUT ANS NPUMEHEHMUS B TeX
cnyyasix, KorAa HeoGX0AUMO BOCTIDUSITUE MOMEHTOB AGHCTBYIOLMX CUI.

Jnuom K nuuy
(X-06pasHas cxema)

B03MOXHO BOCMpUATME pPaananbHbIX U OCEBbIX HArpy3ok B o6oux
HanpasneHusx. Mo cpaBHeHuto ¢ TUNoM DB paccTosHve MeXay LeHTpaMin

(DF) nonesHoi Harpyskiu meHblue, B CBS3U C 4Yem, npun TaKoW KOMNOHOBKE
i (Mpumep) CMOCOGHOCTb BOCMIPUHIUMATL MOMEHTBI HECKOMBKO XyXKe, YeM y Tvna DB.
: {7*}7’ 7208 B DF
dg
Cxema TaHLEM | BoaMOXHO BOCMPUATME PaananbHbIX U OCEBbIX HArpy3oK B OLHOM
:C;:C; (DT) HanpasneHu. MocKONbKY 0CeBas Harpyaka pacnpefensercss Ha asa

(anMGp) NOALWMNHNAKA, Takas KOMMOHOBKA MCNOJNb3YETCA B TeX Clyyasx, Koraa
7208 A DT Harpyska B OAHOM HanpaBfeHnN SBNSETCS GONbLLONA.

PAZINAJIbHO-YMOPHBIE LLIAPUKONOALLUUMHWUKNA CEPUN HPS™

Mo cpaBHEHWIO CO CTaHAAPTHLIMI PaLNANbHO-YNOPHBIMM LLAPUKOMOAWMIHUKAMH, NOALIMIHUKA
JaHHON Cepun UMENT CBOICTBA GOMbLUEei FPY30N0ALEMHOCTH, GONbLUME CKOPOCTU U BbICOKYIO
TOYHOCTb YHMBEPCANbHOW YCTaHOBKM. DOpPMOBaHHbIE NONMAMUAHbIE CENapaTopbl SBASIOTCS
craHaaptom ans Tuna HPS.

ABYXPSIAHBIE PAANAJIbHO-YMOPHbIE LLAPMKONOALUMIMHNKK

Mo cyTn, 3TO KOMMOHOBKA ABYX, YCTAHOBNEHHbIX «CMUHA K CMUHE» OAHOPAAHBIX paguanbHo-
YNOPHBIX LIAPUKONOALIWMHAKOB, NPU 3TOM UX BHYTPEHHWE W HApYXHble KOMbLA COEAMUHEHDI.
MoAWwmnNHUKKM MOryT BOCMPUHUMATL OCEBblE HArpY3KW B 000MX HAMPaBAEHUSX, & TAKXKE UMEKT
XOPOLLYI0 CNOCOGHOCTb BOCMPUATUS MOMEHTA. ITOT TUM UCMONb3YETCS B KAYeCTBE MOALIMMHUKA
C (PMKCMPOBAHHOW OMOPOVA.

MoAWMMHNKY NOCTABASOTCA CO LUTAMMOBAHHBIMM CT/IbHBIMM CEnapaTopamiu.

LUAPUKOMOALUUNHUKU C YETbIPEXTOYEYHbIM KOHTAKTOM

9TV NOAWWNHUKNA UMEKT BHYTPEHHEE KOMbLo, PasbeMHOE B pafnanbHOM HanpasNeHuu,
cocTosiLiee U3 ABYX vacTeil. X KOHCTpyKuus N0O3BOASIET OAHOMY MOALWMNMHUKY BOCTIPUHMMATb
3HAYUTENbHbIE OCEBbIE HArPY3KH B I0OOM HanpasneHui.

Yron KoHTaKTa aTWX MOALIMMHUKOB coCTaBnsieT 35°, 4To 06ecneyYnBaeT BbICOKYIO OCEBYIO
rpy30N0AbEMHOCTb. ITOT TWUN MOAXOAWUT LN BOCMPUATUS YMCTHIX OCEBbIX HArpy3ok mam
KOMOVHUPOBAHHbIX HArpy3oK, rae 6onbLuen SBNSEeTCs 0ceBas Harpy3ka. MoAWMHUKY NOCTaBASOTCS
C MexaHmyeckin 06paboTaHHbIM NIAaTYHHBIM CEnapaTopoM.

PEKOMEHAALUW NPY UCNOJIb30BAHUN PAZINAJIbHO-YIOPHBIX
LUAPUKOMNOALLWMHWUKOB

Mpn xecTkux paboumx ycnoBusix, roe CKOPOCTW W TemnepaTypbl NPUBNNXKEHbI K CBOUM
npefesibHbiM 3HAYEHNsIM, CMa3ka OrpaHuyeHa, a BUOpaLWs U MIHOBEHHAs Harpy3ka BbICOKM, Takue
MOALMMHUKA HE MOTYT MCMONb30BaTbCsl, 0COOEHHO, C HEKOTOPLIMW TUNAMK CenapaTopoB. B Takux
Cyyasix, NoOXanymcTa, NPOKOHCYNLTUPYMTECH Y cneuranucTos NSK.

Ecnu Harpyska Ha paauanbHO-YMopHbIA LWAPUKOMOALMMHUK CTAHOBUTCS CIMLIKOM HWU3KOMA, Uiu
€CNM KO3(h(PULMEHT OCEBOIA M pajvanbHON Harpy30K MOLLMIHUKOB ANS KOMMIEKTHOrO MOHTaXa
npeBbILAET ‘e’ (3HaYeHue e AaHo B Tabnuuax NOALIMMHWAKOB) BO BpeMsi paboTbl, NOsBASETCS
MpOCKanb3blBaHUe MEXMY LiapuKammu 1 JOPOXKON KAYEHMs!, YTO MOXKET MPUBECTY K MOBPEXAEHMUAM.
0co6eHHO 3TO KacaeTcst KPYMHbIX MOALIMMHUKOB, MOCKONbKY OHU UMEIOT TSXKEMbIE LIAPUKN
1 cenapartopbl. Ecnu npesnonaratoTcs Takue YCNoBWSI HArpysku, noxanyincrta, 06paTutech
K cneunamctam NSK 3a KoHCynbTaumen no nofo0py COOTBETCTBYHOLLMX MOALINMIHUKOB.



NSK

AOMYCKN U TOYHOCTb BPALLEEHUSA

OAHOPAAHBIE PAAWNAJIbHO-YMOPHBIE LUAPUKOOALLMIMHKUKMK . . . . Tabnuua 8.2 (CtpaHuupl A0 o A63)
PAUAJIbHO-YNMOPHbIE LUAPUKOMOALLWUMTHUKK

I3 KOMNJIEKTHOFO MOHTAXA . . ......... ... .. Tabnuua 8.2 (CtpaHuubl A60 fo AG3)
ABYXPSAHLIE PAQUAJIbHO-YMOPHbIE LUAPUKOMOALUMMHUKM . . . Tabnuua 8.2 (CTpaHuubl A6O 1o A63)
LUAPUKONOALUMMHUKK C YETBIPEXTOYEYHbIM KOHTAKTOM. .. ... Tabnuua 8.2 (Ctpanuupl A60 ao A63)

PEKOMEHZ10BAHHBIE MOCAZIKK
04HOPSAAHLIE PALWUAJIbHO-YNOPHbBIE LUAPMKOOALIUMHUKY . . . . Tabnnua 9.2 (CTpannua A84)
Tabnuua 9.4 (Ctpanuua A85)

PAZINAJIbHO-YMOPHbIE LLAPUKOMOALLMMHUKK
I KOMOJIEKTHOFO MOHTAXA .. ......... ... ... Tabnuua 9.2 (CtpaHuua A84
Tabnuua 9.4 (Ctpanuua A85
ABYXPSAHBIE PAAUAJIBHO-YNOPHBIE LUAPUKOMOALUMMHKWKY . . . Tabnuua 9.2 (CTpaHuua A84
Tabnumua 9.4 (Ctpanmua A85
LUAPUKONOALLUUMHUKKN C YETBIPEXTOYEYHbIM KOHTAKTOM . . . .. Tabamua 9.2 (Ctpanmua A84
Tabnuua 9.4 (CtpaHuua A85

BHYTPEHHUE 3A30Pbl

PAAUAJIbHO-YMOPHBIE LUAPUKOMOALLIUMHUKK
I KOMOJIEKTHOFO MOHTAXA .. ......... ... ... Tabnuua 9. 17 (Ctpanuua A94)

PanvanbHo-ynopHble LWapUKONOALWNMHKA ANt KOMMEKTHOTO MOHT&XA C KNIACCOM TOYHOCTH Bbilue P5 B 0CHOB-
HOM MCIONb3YHOTCS A1st OCHOBHbIX LUNMHAENEA 06pabaTbiBaOLLMX CTAHKOB, B CBSA3M C YeM, Ans obecneyeHmns Heoo-
XOAWUMOIA KECTKOCTU NPUMEHSIETCS NPEABAPUTENbHbIA HATAr. [LNs ynpoLLeHns npoLedypbl noa6opa, BHYTPEHHIe
3a30pbl YCTAHOBJIEHbI TaKUM 06PA30M, 4T0GbI 06ECTIEYMBATL O4EHb JIETKWIA, NErKIIA, CPESHMIA 1 TSHKENbIA NpesBapu-
TesbHbliA HaTsr. MocaaKK 3TMX NOALMMHIAKOB SBASIOTCS TaKKe CreLnabHbIMK. KacaTenbHo MHgopMaumy no atum
BOMpOCcaMm, noxanyicTa, obparutech K Tabnuuam 10.1 1 10.2 (cTpaHnubl A98 n A99).

3a30p (Wnu npenBapUTENbHbIA HATAT) NOALIMNHUKOB AN KOMMIEKTHOW YCTAHOBKW [OCTUIAeTCsi 0CEBbIM
3aTAruBaH1eM napbl NOALMMHAKOB [0 TOF0 MOMEHTA Kak GOKOBbIE MOBEPXHOCTW X BHYTPEHHUX U HAPYXKHbIX
KOJeL, He 3anpeccyroTcs Apyr B Apyra.

PAJWAJIbHO-YNOPHbBIE LUAPUKONOALLIWNHUKA CEPUN HPS™

BHYTpeHHuiA oceBol 3a30p (M3Mepsiemblii 3a30p)  Epuamibl: MKM

HomuHanbHbIl BHYTPEHHMI BHyTpeHHuIn oceBowt 3a30p
avavetp  d (mm) CNB GA
601. BKJI. MUWH Makc MUVH Makc
12 18 17 25
18 30 20 28 -2 6
30 50 24 32
50 80 29 41 -3 9

ABYXPAAHBIE PALMAJIbHO-YNOPHBIE LLIAPMKOMOALUMHUKK

OTHocuTeNnbHO 3a30pa ABYXPSAHBIX PaananbHO-YNOPHbIX LLIAPUKOMOALIMMHUKOB, NOXanyicTa, 06paTutech 3a
KOHCynbTaumen K cneupanmctam NSK.

LIAPHKOMOALNMHUKM C YETHIPEXTOYEYHBIM KOHTAKTOM TaGnuua 9.18 (CTpamua A 94)
NPEAENbHLIE CKOPOCTH

B cnyyae ofHOPSAHbIX PaANanbHO-YMOPHbIX LIAPUKOMOALLUMHIKOB W LIAPUKOMOALMIHIKOB AN KOMMIEKTHOIO
MOHT2)XXa NPeLENbHbIe CKOPOCTM, YKasaHHble B TaONWLLe MOALIMMHUKOB OTHOCSTCS K NOALWMIHAKAM C MEXaHWYECKN
00paboTaHHbIM cenapatopoM. [ins NoALWMMHUKOB CO LUTAMMOBAHHBIM CENapaTtopoM, yKasdaHHble NpefesbHble
CKOPOCTW CNeayeT yMeHbLUMTb Ha 20%.

lpefenbHble CKOPOCTY MOALLMUMHIKOB C YriioM KoHTakTa 15° (MHpekc C) n 25° (MHaekc AS) 0THOCATCS K NopLwLmn-
HWKaM C KNaccoMm TOYHOCTK P5 u Bbiwe (415 MOAWMMHUKOB C MEXaHMYeCKU 00paboTaHHbIM MNacTMacCoBbIM
cenapatopom W (pOPMOBaHHbLIM NOAUAMUAHBIM CEMapaTopom).

lpeaenbHble CKOPOCTH, YKa3aHHble B Tab/NLAX NOALIMIHAKOB, AOMKHbI KOPPEKTMPOBATLCS C YY4ETOM YCTOBUIA
Harpysku NOAWMNHNKA. CyLLecTBYET BOSMOXHOCTb AOCTUXEHUS 60/1e€ BbICOKWUX CKOPOCTEN 3a CHET U3MEHEHNS
METOLA CMasku, KOHCTpyKUMM cenaparopa u T.4. [ns nonyyenus Gonee nonHoi MHopmauum, 06patuTech
K cTpaHuue A37.
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PAJAUAIIbHO-YMOPHBIE LLIAPMKONOALUMHUKK

YCTAHABJIUBAEMbIE OTAEJIbHO WM KOMIIEKTHO
BHyTpeHHuit guametp 10 — 15 Mm

,LTB n

o

I T
yollle e

7

7 - ] ; j A
$D ) #d o Wiﬁﬁﬁ -t D - ¢4,
\ - ao \"E ()//
| A\
s
OMHOYHBI Mo 0-06pa3Hoii cxeme Mo X-06pa3Hoi cxeme Mo cxeme TaHpem
DB DF DT
[abapuTHbIe pa3mepsbl HomuHanbHas rpy30nogbemMHOCTb Kospdu-|  MpenenbHbie Llep | Pasmepbl 3anneunkos [Macca
(Mm) NSl OZHOYHOM YCTaHOBKM Wwiewt | ckopocT! (') | noneasod| Bana u Kopmyca (mm) | («r)
H c (obop/mMuH) Harpysku
d pB rorn|l ", R 3 w | d, D, 7.
MAH  MIH T Or T Or Cmaska  Macno MUH  Makc  Makc | Mpubn.
10 22 6 03 0.15 2880 1450 294 148| — |40000 56000 6.7| 125 19.5 0.3 |0.009
22 6 03 0.15 3000 1520 305 155 | 14.1148000 63000 5.1| 125 19.5 0.3 |0.009
26 8 0.3 0.15 5350 2600 550 266 — [32000 43000 9.2| 125 235 03 ]0.019
26 8 0.3 0.15 5300 2490 540 254112645000 63000 6.4| 125 235 03 ]0.021
30 9 06 03 5400 2710 555 276| — |28000 38000| 10.3| 15 25 0.6 |0.032
30 9 06 03 5000 2500 510 255| — 20000 28000| 12.9| 15 25 0.6 |0.032
30 9 06 03 5400 2610 550 266 | 13.2 | 40 000 56 000 72| 15 25 0.6 |0.036
3% 11 0.6 03 9300 4300 950 4401 — | 20000 26000| 12.0| 15 30 0.6 |0.053
3% 11 06 03 8750 4050 890 410 — | 18000 24000| 14.9| 15 30 0.6 |0.054
12 24 6 0.3 0.15 3200 1770 325 181 — 38000 53000 72| 145 215 0.3 0.0
24 6 03 0.15 3350 1860 340 189 | 14.7|45000 63000 54| 145 215 0.3 0.0
28 8 0.3 0.15 5800 2980 590 305| — |28000 38000 98| 145 255 0.30.021
28 8 0.3 0.15 5800 2900 590 296|13.2140000 56000 6.7| 145 255 03 ]0.024
32 10 06 03 8000 4050 815 4101 — 26000 34000| 11.4] 17 27 0.6 |0.037
32 10 0.6 03 7 450 3750 760 380| — | 18000 26000| 14.2| 17 27 0.6 [0.038
32 10 06 03 8150 3750 830 380| — |20000 30000| 14.2| 17 27 0.6 [0.036
32 10 06 03 7900 3850 805 395|12.5|36 000 50000 79| 17 27 0.6 [0.041
37 121 06 9450 4500 965 460| — | 18000 24000| 13.1| 18 31 1 0.060
37 121 06 8 850 4200 900 425 16000 22000| 16.3| 18 31 1 0.062
37 121 06 11100 4950 1130 505 18000 26000| 16.3| 18 31 1 0.061
15 28 7 03 0.15 4550 2530 465 268| — 132000 43000 85| 175 255 0.3 ]0.015
28 7 03 0.15 4750 2640 485 27014538000 53000 6.4| 175 255 0.3 ]0.015
32 9 03 0.15 6 100 3450 625 350 — 24000 32000 M.3 175 295 0.3 [0.030
32 9 03 0.15 6 250 3400 635 345|14.134000 48000 76| 175 295 0.3 |0.034
3% 11 0.6 03 8 650 4650 880 475| — | 22000 30000| 12.7| 20 30 0.6 |0.045
3% 11 0.6 03 7 950 4300 810 4401 — | 16000 22000| 16.0| 20 30 0.6 |0.046
35 11 06 03 9800 4800 995 490| — | 18000 26000| 16.0| 20 30 0.6 |0.044
35 11 06 03 8650 4550 885 460| 13.2|32000 45000 88| 20 30 0.6 |0.052
42 13 1 06 13 400 7100 1370 720 — | 16000 22000| 14.7| 21 36 1 0.084
42 13 1 06 12 500 6 600 1270 670 14000 19000| 185| 21 36 0.086
42 13 1 06 14 300 6900 1460 705| — [ 16000 22000| 185| 21 36 0.084
KommeHTapum () [Inst ycnoBuit npUMeHeHsl, rae CKOPOCTH NpUGAVKEHbI K NPeAENbHbIM, CMOTPUTE CTpaHuLy 549.
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() Cydomkenl A, A5, B 1 C 0THOCSTCS COOTBETCTBEHHO K pafasbHO-yMopHbIM LWapUKOMOALWMIHIKAM
¢ yrnom KoHTakra 30°, 25°, 40° n 15°.



NSK

JvHamu4ecKasl IKBUBANEHTHas Harpy3ka P =XF+YF,

P 0puHouHbIR, Tanaem DT DB unu DF
vyion \i6ET), TFE/F<e | F/Fse | F/R<e | FJF.se
KOHTakTa)
X Yy | X Yy | x y | X Y
0.178/ 0.38 | 1 0 044147 ] 1 165072 [239
% Ta 0.357| 040 | 1 0 [044|140| 1 |157(072|228
T 0714/ 043 | 1 0 [044(130| 1 |146(072 |21
\ ‘ 150 | 107 046| 1 0 [044|123| 1 |1380.72|2.00
1431047 1 0 |044]119| 1 |134(072 | 193
7y 2141050 1 0 [044|112| 1 |126(072 | 182
357]055| 1 0 [044(102| 1 |114(072 | 166
535|056| 1 0 |044[100| 1 |112]0.72 | 163
I {—-F—-1+ #d, 26° | — [068] 1 0 [041]087] 1 |092[067 | 141
30° | — [0.80] 1 0 [039]076] 1 [0.78[0.63 | 1.24
40° | — [ 114] 1 0 [035[057| 1 [055[057 |0.93
* [ins i ucnonb3osarb 2 — ansi cxemsl O (DB), X (DF), u 1 — anst cxembl Taugem (DT)
CraTuyeckasi 3KBUBaneHTHasi Harpyska P =X F+Y,F,
— T Yron 0pvnHOYHbIA, DT DB wnu DF
KOHTaKTa X Y X Y (OfMHOYHaS YCTaHOBKA
-‘ 5:: 05 046 »‘ 092 WNIM YCTAHOBKA N0 Cxeme
25° 05 0.38 1 0.76  [awaem (OT) rae
30705 0.33 1 0.66 _ > 08F Tk,
40° 0.5 0.26 1 0.52 0T
00603HaYEHNS NOALINMHNKOB HoMuHanbHas rpy30noAbeMHOCTb MpegenbHble CKOPOCTU | - PaccToskue MEXAY | PasMepbl 3annienKos Bana
) (napHas ycTaHoBKa) 4] LIEHTpaMK I'Il()ﬂESH)OM 1 Kopryca (Mm)
(H) {Kro} (060p/MuH) Harpy3ki (Mm
ao a0 Dy 71,0
OavnHouHble  MapHble C, Cor C, Cor | Cmaska  Macno DB DF | mMMH  Makc  Makc
7900 A5 DB DF DT 4700 2900 475 296 | 32 000 43000 | 135 1.5 — 20.8 0.15
7900 C DB DF DT 4900 3050 500 310| 38 000 53000 | 10.3 1.7 — 20.8 0.15
7000 A DB DF DT 8 750 5200 890 530| 24 000 34000 | 18.4 241 1.2 248 0.15
7000 C DB DF DT 8 650 5000 880 510| 36 000 50000 | 12.8 3.2 — 248 0.15
7200 A DB DF DT 8800 5400 900 555|22 000 30000 | 20.5 25| 125 275 0.3
7200 B DB DF DT 8100 5000 825 510| 16 000 22 000 | 25.8 78 | 12.5 275 0.3
7200 C DB DF DT 8 800 5200 895 530| 32000 45000 | 14.4 3.6 — 275 0.3
7300 A DB DF DT 15100 8 600 1540 880| 16 000 22 000 | 24.0 20| 125 325 0.3
7300 B DB DF DT 14 200 8 100 1450 825| 14 000 20000 29.9 79 | 125 325 0.3
7901 A5 DB DF DT 5200 3550 530 360 30000 43000 | 14.4 24| — 228 0.15
7901 C DB DF DT 5450 3700 555 380| 36 000 50000 | 10.8 1.2 — 22.8 0.15
7001 A DB DF DT 9400 5950 955 610| 22 000 30000 | 19.5 35| 13.2 26.8 0.15
7001 C DB DF DT 9400 5800 960 590 | 32 000 45000 | 13.4 2.6 — 26.8 0.15
7201 A DB DF DT 13000 8 050 1330 820| 20 000 28000 | 22.7 2.7 | 145 295 0.3
7201 B DB DF DT 12100 7 500 1230 765| 15000 20000 | 28.5 85| 145 295 0.3
* 7201 BEA — — — —| 16 000 24000 | 285 85| 145 295 0.3
7201 C DB DF DT 12800 7 700 1310 785| 30 000 40000 | 15.9 4.1 — 295 0.3
7301 A DB DF DT 15400 9 000 1570 915| 15000 20000 | 26.1 2.1 17 32 0.6
7301 B DB DF DT 14400 8400 1460 855| 13000 18000 | 32.6 8.6 17 32 0.6
* 7301 BEA — — — —| 15000 22000 | 32.6 8.6 17 32 0.6
7902 A5 DB DF DT 7 400 5050 755 515| 26 000 34 000 17.0 3.0 — 26.8 0.15
7902 C DB DF DT 7 750 5300 790 540| 30 000 43000 | 12.8 1.2 — 26.8 0.15
7002 A DB DF DT 9 950 6 850 1010 700] 19 000 26 000 | 22.6 46| 16.2 30.8 0.15
7002C DB DF DT 10100 6 750 1030 690| 28 000 38000 | 15.3 2.7 — 30.8 0.15
7202 A DB DF DT 14000 9300 1430 950 | 18 000 24 000 | 25.4 34| 175 325 0.3
7202B DB DF DT 12900 8 600 1310 875| 13000 18000 | 32.0 10.0 | 175 325 0.3
* 7202 BEA — — — —| 14000 20000 | 32.0 10.0 | 175 325 0.3
7202C DB DF DT 14100 9 050 1440 925| 26 000 36 000 17.7 4.3 — 325 0.3
7302 A DB DF DT 21800 14 200 2220 1440| 13000 17000 | 29.5 35| 20 37 0.6
7302B DB DF DT 20200 13 200 2060 1340| 11000 15000 | 36.9 10.9 | 20 37 0.6
* 7302 BEA — — — —| 13000 18000 | 36.9 10.9 | 20 37 0.6
KommeHTapuii () [Insi 0TMEYEHHbIX NOALMIHUKOB — B rpadie Ans dy,, BENMYMHAM di W 7, ANS BANOB COOTBETCTBYIOT BENMYMHDI d, (MUH.)
nr, (MaKc.).
Mpumeyanus MoAWwNNHUKKM 0603HaYEHHbIE 3BE3[04KON (*) ABASIOTCA PaananbHO-yNOPHBIMM LWAPUKONOALIMIHUKaMK cepuin HPS™,

KonoHka fiynnekca, ykasaHHasi B HOMepauuy NoALWUnHIKA, yKasbiBaeT YHUBEPCAIbHOCTb YCTAHOBKM.
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PAJAUAIIbHO-YMOPHBIE LLIAPMKONOALUMHUKK

YCTAHABJIUBAEMbIE OTAEJIbHO WM KOMIIEKTHO
BHyTpeHHuit guametp 17 - 25 Mm

777[*3 ) (;ZBT [——ZBT [—;ZBT .
#D ,f,f,‘,,qsd / \ EEVARNE +— -+ #D, — 1

17 Na ) T\fﬁ ﬂ J
@J oa Oog ad

a
OMHOYHBI Mo 0-06pa3Hoii cxeme Mo X-06pa3Hoi cxeme Mo cxeme Tanaem
DB DF DT

[abapuTHbIe pa3mepsbl HoMuHarbHasi rpy30nogbemMHOCTb Kospdu-|  MpenenbHbie Llewtp | Pa3mepbl 3anneynkos |Macca

(MMm) 151 OMHOYHOI YCTAHOBKM LiyeHT ckopocTu (1) N0Ne3Hoit | Bana 1 kopnyca (M) | (r)

H (obop/mMuH) Harpysku
d D B r n ) ey fo wvy | di Dy 7.

MUH  MWH C; Cor C, Cor Cmaska Macno | & MUH  MaKc  Makc | Mpuén.
17 30 7 03 0.15 4750 2800 485 286 — [30000 40000 9.0| 195 275 0.3 [0.017
30 7 03 0.15 5000 2940 510 29914834000 48000 6.6| 195 275 0.3 [0.017
35 10 03 0.15 6 400 3800 655 390| — |22000 30000| 125| 195 325 0.3 |0.040
35 10 03 0.15 6 600 3800 675 390| 14532000 43000| 85| 195 325 0.3]0.044
40 12 06 0.3 10 800 6 000 1100 610 — |20000 28000| 14.2| 22 35 0.6 |0.067
40 12 06 0.3 9950 5500 1010 565| — | 14000 19000| 18.0| 22 35 0.6 |0.068
40 12 06 0.3 11 600 6 100 1180 625| — [ 16000 22000| 18.2| 22 35 0.6 |0.065
40 12 06 0.3 10 900 5 850 1110 595|13.328000 38000| 9.8| 22 35 0.6 |0.075
47 14 1 06 15 900 8650 1630 880| — |14000 19000| 16.2| 23 41 1 0.116
47 14 1 06 14 800 8000 1510 820 — |13000 17000| 20.4| 23 41 1 0.118
47 14 1 06 16 800 8300 1720 850| — | 14000 20000| 20.4| 23 41 1 0.113
20 37 9 03 0.15 6 600 4050 675 410 — |24000 32000 11.1| 225 345 0.3 |0.036
37 9 03 0.15 6 950 4250 710 430| 149128000 38000 83| 225 345 0.3]0.036
42 12 06 0.3 10 800 6 600 1110 670 — |[18000 24000| 14.9| 25 37 0.6 [0.068
42 12 06 0.3 11100 6 550 1130 665| 14.0 {26 000 36000| 10.1| 25 37 0.6 [0.076
47 14 1 06 14 500 8300 1480 845| — 17000 22000| 16.7| 26 41 1 0.106
47 14 1 06 13300 7 650 1360 780 — 12000 16000| 21.1| 26 41 1 0.109
47 14 1 06 15 600 8 150 1590 830 — [13000 19000| 21.1| 26 41 1 0.103
47 14 1 06 14 600 8050 1480 825(13.3124000 34000| 11.5| 26 41 1 0.118
52 15 1.1 0.6 18700 10400 1910 1060| — |13000 17000| 17 27 45 1 0.146

52 15 11 06 17 300 9650 1770 985| — | 11000 15000| 22.6| 27 45 1 0.15
52 15 11 0.6 19800 10500 2020 1070 — [13000 18000| 22.6| 27 45 1 0.149
25 42 9 03 0.15 7 450 5150 760 525| — 20000 28000| 12.3| 275 395 0.3 |0.043
42 9 03 0.15 7 850 5400 800 555( 155124000 34000 9.0| 275 395 0.3 |0.042
47 12 06 0.3 11 300 7 400 1150 750 — | 16000 22000| 16.4| 30 42 0.6 [0.079
47 12 06 0.3 11700 7 400 1190 755| 14.7 122000 30000| 10.8| 30 42 0.6 [0.089

52 15 1 06 16200 10300 1650 1050 — |15000 20000| 18.6| 31 46 1 0.13
52 15 1 06 14 800 9400 1510 960| — | 10000 14000| 23.7| 31 46 1 0.133
52 15 1 06 17600 10200 1790 1040 — [12000 17000| 23.7| 31 46 1 0.127
52 15 1 06 16600 10200 1690 1040|14.0{22000 28000| 12.7| 31 46 1 0.143
62 17 11 06 26400 15800 2690 1610 — |[10000 14000| 21.1| 32 55 1 0.235

KommeHTapum () [Insi yCnoBuit NpUMeHeHs!, rae CKOPOCT NPUGNVKEHbI K NPeAenbHbIM, CMOTpUTE CTpaHuLly 549.
() Cydhcomkcnl A, A5, B 1 C 0THOCSTCS COOTBETCTBEHHO K PafasbHO-YMOpHbIM LapUKOMOALLMIHIKaM
¢ yrnom KoHtakrta 30°, 25°, 40° n 15°.
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NSK

JvHamu4ecKasl IKBUBANEHTHas Harpy3ka P =XF+YF,

P 0puHouHbIR, Tanaem DT DB unu DF
Kom%a iWET|, TFE/F<e | E/E>e | FJE<e | FEJFe
Cor x v x]lv lx]v |x]y
0.178[ 038 1 0 044147 ] 1 165072 [239
7 7a 0.357| 040 | 1 0 |044|140| 1 |157]072 |228
— 0.714 043 | 1 0 |044|130| 1 |146[0.72 | 2.1
. / 150 | 107|046 | 1 0 |044|123| 1 |138]0.72 |2.00
143|047 1 0 |044]119| 1 |134(072 | 193
" 2141050 1 0 |044]112 | 1 |126(072 | 1.82
357|055 1 0 |044]102| 1 |114]0.72 | 166
535|056 1 0 |044]100] 1 |112]0.72 | 163
I — -4 ¢d 25° | — [0.68] 1 0 [041]087 ] 1 [0.92][067 | 1.41
b 30° | — [0.80] 1 0 [039]076] 1 [0.78[0.63 | 1.24
40° | — [ 114] 1 0 ]035]057 | 1 |0.55|0.57 |0.93
* [ins i ucnonb3osarb 2 — ansi cxemsl O (DB), X (DF), u 1 — anst cxembl Taugem (DT)
CraTuyeckas 3KBUBaNeHTHasi Harpyska P =X F+YF,
—] . Yron 0pvnHOYHbIA, DT DB unu DF
KOHTaKTa X Y X Y 0puHOYHas yCTaHOBKa
-‘ 5:: 05 046 »‘ 092 WNIM YCTAHOBKA N0 Cxeme
25° 05 0.38 1 0.76  Tavaew (OT) rae
30705 0.33 1 0.66 > 08F Tk,
40° 0.5 0.26 1 0.52 o
0603Ha4eHNs NOALUMMHUKOB HomuHanbHas rpysonogbemMHOCTb MpezenbHble CkopocTi | PaccTosHie Mexay | Pasmepbl 3anneynkos sana
6] (napHas ycTaHoBKa) 4] LigHTpaMit NONE3HOM 1 Kopryca (Mm)
(H) {Krc} (060p/MUH) Harpysku (vm)
ao 0 D, 10
OnuHouHbie  MapHble C, Cor C: Cor | Cmaska  Macno DB DF | mu MaKc  MaKc
7903 A5 DB DF DT 7 750 5600 790 570| 24 000 32000 | 18.0 4.0 — 28.8 0.15
7903 C DB DF DT 8 150 5 850 830 600| 28 000 38000 | 13.3 0.7 — 28.8 0.15
7003 A DB DF DT 10400 7 650 1060 780| 17 000 24 000 | 25.0 5.0 18.2 33.8 0.15
7003 C DB DF DT 10700 7 600 1100 775| 26 000 34 000 17.0 3.0 — 33.8 0.15
7203 A DB DF DT 17600 12 000 1790 1220| 16 000 22000 | 28.5 45| 19.5 375 0.3
7203 B DB DF DT 16100 11 000 1650 1130| 11000 15000 | 35.9 11.9 | 19.5 3756 0.3
*7203 BEA — — — —| 13000 18000 | 36.3 12.3 | 19.5 375 0.3
7203 C DB DF DT 17600 11 700 1800 1190| 22000 32000 | 19.6 4.4 — 3756 0.3
7303 A DB DF DT 25900 17 300 2640 1760| 11000 15000 | 32.5 4.5 22 42 0.6
7303 B DB DF DT 24000 16 000 2450 1640| 10 000 14000 | 40.9 12.9 22 42 0.6
*7303 BEA — — — — | 11000 16000 | 40.9 12.9 22 42 0.6
7904 A5 DB DF DT 10700 8 100 1090 825| 19000 26 000 | 22.3 4.3 — 35.8 0.15
7904 C DB DF DT 11300 8 500 1150 865| 22 000 32000 | 16.6 1.4 — 356.8 0.15
7004 A DB DF DT 17600 13 200 1800 1340| 15000 20000 | 29.9 59| 225 395 0.3
7004 C DB DF DT 18000 13 100 1840 1330|20000 30000 | 20.3 3.7 . 395 0.3
7204 A DB DF DT 23500 16 600 2400 1690| 13000 19000 | 33.3 5.3 25 42 0.6
7204B DB DF DT 21600 15 300 2210 1560| 9500 13000 | 42.1 14.1 25 42 0.6
*7204 BEA — — — — | 11000 16000 | 42.1 141 25 42 0.6
7204 C DB DF DT 23600 16 100 2410 1650| 19000 26000 | 23.0 5.0 — 42 0.6
7304 A DB DF DT 30500 20800 3100 2130| 10000 13000 | 35.8 5.8 25 47 0.6
7304 B DB DF DT 28200 19 300 2870 1970] 9000 12000 | 45.2 15.2 25 47 0.6
*7304 BEA — — — — | 10000 14000 | 45.2 15.2 25 47 0.6
7905 A5 DB DF DT 12100 10 300 1230 1050| 16 000 22000 | 24.6 6.6 — 40.8 0.15
7905 C DB DF DT 12700 10 800 1300 1110] 19000 26000 | 18.0 0.0 — 40.8 0.15
7005 A DB DF DT 18300 14 800 1870 1510| 13000 17000 | 32.8 8.8 | 275 445 0.3
7005 C DB DF DT 19000 14 800 1940 1510| 18000 26 000 21.6 2.4 — 445 0.3
7205 A DB DF DT 26300 20 500 2690 2090| 12 000 16 000 372 72 30 47 0.6
7205B DB DF DT 24000 18 800 2450 19201 8500 11000 473 17.3 30 47 0.6
*7205 BEA — — — —| 9500 14000 473 17.3 30 47 0.6
7205 C DB DF DT 27000 20400 2750 2080| 17000 24000 | 25.3 4.7 — 47 0.6
7305 A DB DF DT 43000 31500 4400 3250 8500 11000 | 421 8.1 30 57 0.6

KommeHTapuii () [Insi 0TMEYEHHbIX NOALMIHUKOB — B rpadie Ans dy,, BENMYMHAM di W 7, ANS BANOB COOTBETCTBYIOT BENMYMHDI d, (MUH.)
nr, (MaKc.).
Mpumeyanus MoAWwNNHUKKM 0603HaYEHHbIE 3BE3[04KON (*) ABASIOTCA PaananbHO-yNOPHBIMM LWAPUKONOALIMIHUKaMK cepuin HPS™,

KonoHka fiynnekca, ykasaHHasi B HOMepauuy NoALWUnHIKA, yKasbiBaeT YHUBEPCAIbHOCTb YCTAHOBKM.
b 53



PAJAUAIIbHO-YMOPHBIE LLIAPMKONOALUMHUKK

YCTAHABJIUBAEMbIE OTAEJIbHO WM KOMIIEKTHO
BHyTpeHHuit guameTp 25 — 40 Mm

o

i

I T
soflle e

A

7 7 ’ A
$D ) #d K ”,I\'ij -~ #D YA #d.
‘ [\—‘ ay : : 0//
® s olllce
aj
O[MHOYHBI Mo 0-06pasHoii cxeme Mo X-06pa3Hon cxeme Mo cxeme Tanaem
DB DF DT
[abapuTHble pa3mepsl HomuHanbHas rpy3onogbeMHOCTb Koaddu-|  MpeaenbHble Lewtp | Pa3mepbl 3anneynkos |Macca
(Mm) NSl OZMHOYHOM YCTaHOBKM uiewt | ckopocTv (') [nonesiod | Bana u Kopnyca (Mm) | (kr)
H (o6op/MuH) Harpysku
d D B r n +) {kre} fo wmw | do D, 7,
MUH  MUH C. Cor C. Cor Cmaska Macno | & MAH  Makc  makc | Mpubn.
25 62 17 11 0.6 24400 14600 2490 1490 — | 9000 13000| 26.7| 32 55 1 0.241
62 17 11 06 27200 14900 2770 1520 — |[10000 15000| 26.8| 32 55 1 0.229
30 47 9 03 0.15 7 850 5950 800 605| — |[18000 24000| 13.5| 325 445 0.3 |0.049
47 9 03 0.15 8300 6 250 845 640 15.9122000 28000| 9.7| 325 445 0.3 |0.049
55 13 1 06 14500 10100 1480 1030| — |13000 18000| 18.8| 36 49 1 0.116
55 13 1 06 15100 10 300 1540 1050|14.9/19000 26000| 12.2| 36 49 1 0.134
62 16 1 06 22500 14800 2300 1510 — [12000 17000| 21.3| 36 56 1 0.197
62 16 1 06 20500 13500 2090 1380 — | 8500 12000| 273| 36 56 1 0.202
62 16 1 06 23700 14300 2420 1460 — |10000 14000| 273| 36 56 1 0.194
62 16 1 06 23000 14700 2350 1500(13.9[18000 24000| 14.2| 36 56 1 0.222
7219 1.1 0.6 33500 20900 3450 2130 — | 9000 12000| 24.2| 37 65 1 0.346
7219 1.1 0.6 31000 19300 3150 1960 — | 8000 11000| 30.9| 37 65 1 0.354
7219 1.1 0.6 36 500 20600 3700 2100 — | 9000 13000| 30.9| 37 65 1 0.336
35 55 10 0.6 03 11 400 8700 1170 885| — [ 15000 20000| 15.5| 40 50 0.6 |0.074
55 10 0.6 0.3 12 100 9150 1230 930| 15.7 18000 24000| 11.0| 40 50 0.6 |0.074
62 14 1 06 18300 13400 1870 1370 — |12000 16000| 21.0| 41 56 1 0.153
62 14 1 06 19100 13700 1950 1390|15.0{ 17000 22000| 135| 41 56 1 0.173
72 17 1.1 06 29700 20100 3050 2050 — |[10000 14000| 23.9| 42 65 1 0.287
7217 1.1 06 27100 18400 2760 1870 — | 7500 10000| 30.9| 42 65 1 0.294
7217 1.1 06 32500 19600 3300 1990| — | 8500 12000| 30.9| 42 65 1 0.271
7217 1.1 0.6 30500 19900 3100 2030|13.9|15000 20000| 15.7| 42 65 1 0.32
80 21 151 40 000 26 300 4050 2680 — | 8000 10000| 271| 44 71 1.5 [0.464
80 21 151 36 500 24 200 3750 2460 — | 7100 9500| 34.6| 44 71 15 10.474
80 21 151 40500 24400 4100 2490 — | 8000 11000| 34.6| 44 71 1.5 10.451
40 62 12 06 03 14300 11200 1460 1140 — |14000 18000| 179| 45 57 0.6 (0.1
62 12 06 03 15100 11700 1540 1200|15.7|16000 22000| 12.8| 45 57 0.6 [0.109
68 15 1 06 19500 15400 1990 1570 — | 10000 14000| 23.1| 46 62 1 0.19
68 15 1 0.6 20600 15900 2100 1620|15.4|15000 20000| 14.7| 46 62 0.213
80 18 1.1 0.6 35500 25100 3600 2560 — | 9500 13000| 26.3| 47 73 0.375
80 18 1.1 06 32000 23000 3250 2340 — | 6700 9000| 34.2| 47 73 1 0.383
Kommentapuu (') [ins ycnoBuii NpUMEHEHMS, rae CKOpOCTY NPUB/MKEHbI K NPeAesbHbIM, CMOTpUTE CTpaHuLy 549.

b 54

() Cydchomkcnl A, A5, B 1 C 0THOCSTCS COOTBETCTBEHHO K paavasibHO-yMOpHbIM LWapUKOMOALWMIHIKaM
¢ yrnom KoHtakrta 30°, 25°, 40° n 15°.



NSK

JvHamu4ecKasl IKBUBANEHTHas Harpy3ka P =XF+YF,

P 0puHouHbIR, Tanaem DT DB unu DF
Kom%a i6ET\ |, [T F/F<e | F/Fve | FJF.<e | FE/F>e
Cor X v [ x| v | x]v[x]vy
0.178| 0.38 1 0 0.44 | 1.47 1 1.65|0.72 | 2.39
7 7a 0.357| 040 | 1 0 |044|140| 1 |157]072 |228
— 0.714| 0.43 1 0 0.44 | 1.30 1 146 10.72 | 2.11
\ g 15° 1.07 | 0.46 1 0 0.44 | 1.23 1 1.38 |10.72 | 2.00
143|047 1 0 |044]119| 1 |134(072 | 193
" 214(050| 1 0 |044]112 | 1 |126(072 | 1.82
3.67 | 0.55 1 0 0.44 | 1.02 1 114 10.72 | 1.66
5.35| 0.56 1 0 0.44 | 1.00 1 112 10.72 | 1.63
A B 1 [ 25° — 10.68 1 0 0.41 [0.87 1 0.92 10.67 | 1.41
¢Da ¢dh 30° — 10.80 1 0 0.39 |0.76 1 0.78 10.63 | 1.24
40° — | 114 1 0 0.35 |0.57 1 0.55 |0.57 | 0.93
* [ins i ucnonb3osarb 2 — ansi cxemsl O (DB), X (DF), u 1 — anst cxembl Taugem (DT)
CraTuyeckas 3KBUBaNeHTHasi Harpyska P =X F+YF,
T o Yron 0puHOHbINA, DT DB un DF
KOHTaKTa X Y X Y 0AvHouHas yCTaHoBKa
-‘ 5u 05 046 »‘ 092 WNIM YCTAHOBKA N0 Cxeme
25° 05 0.38 1 0.76  Tavaew (OT) rae
30705 0.33 1 0.66 > 08F Tk,
40° 0.5 0.26 1 0.52 o
2 HomuHanbHas rpy30MoALEMHOCTD I'Ipep,eanble CKopocTn Paccrostue MEXay Pa3Mepr 3anneyvKoB Bana
0603HaueHNs NOALIMMHIKOB () (NapHas ycTaHoBKa) () LieHTPaMM NONE3HOIA 1 Kopnyca (Mm)
H) (ko) (060p/MuH) Harpy3kt (M)
ao 0 Dy, 7,0
e C, Cor C, Cor | Cmaska  Macno DB DF | MM MaKc Makc
7305B DB DF DT 39500 29 300 4050 2980 7500 10000 | 53.5 19.5 30 57 0.6
*7305 BEA — — — —| 8500 12000 | 53.5 19.5 30 57 0.6
7906 A5 DB DF DT 12800 11 900 1300 1210| 14000 19000 270 9.0 — 458 0.15
7906 C DB DF DT 13500 12 500 1380 1280| 17000 24000 | 19.3 1.3 — 458 0.15
7006 A DB DF DT 23600 20 200 2410 2060| 11 000 15000 3756 11.5 35 50 0.6
7006 C DB DF DT 24600 20 500 2510 2090| 15000 22000 | 24.4 1.6 — 50 0.6
7206 A DB DF DT 36500 29 500 3750 3000| 10000 13000 | 42.6 10.6 35 57 0.6
7206 B DB DF DT 33500 27 000 3400 2760| 7100 9500 | 546 22.6 35 57 0.6
*7206 BEA — — — —| 8000 11000 | 546 22.6 35 57 0.6
7206 C DB DF DT 37500 29 300 3800 2990| 14000 20000 | 283 3.7 — 57 0.6
7306 A DB DF DT 54500 41500 5600 4250] 7100 9500 | 48.4 104 | 35 67 0.6
7306 B DB DF DT 50500 38 500 5150 3950| 6300 8500 | 618 238 35 67 0.6
*7306 BEA — — — —| 7100 10000 | 61.8 23.8 35 67 0.6
7907 A5 DB DF DT 18600 17 400 1890 1770| 12000 17000 | 31.0 11.0 — 525 0.3
7907 C DB DF DT 19600 18 300 2000 1860| 14000 20000 | 22.1 2.1 — 525 0.3
7007 A DB DF DT 29700 26 800 3050 2740 9500 13000 | 42.0 14.0 40 57 0.6
7007 C DB DF DT 31000 27 300 3150 2790| 13000 19000 27.0 1.0 — 57 0.6
7207 A DB DF DT 48500 40 000 4900 4100| 8500 12000 479 13.9 40 67 0.6
7207 B DB DF DT 44000 36 500 4500 3750 6000 8000 | 619 279 40 67 0.6
*7207BEA — — — —| 6700 9500 | 619 279 40 67 0.6
7207 C DB DF DT 49500 40 000 5050 4050| 12000 17000 | 313 2.7 — 67 0.6
7307 A DB DF DT 65000 52 500 6600 5350 6300 8500 | 54.2 12.2 41 74 1
7307 B DB DF DT 59500 48 500 6100 4950| 5600 7500 | 69.2 272 41 74 1
*7307 BEA —_ —_ — —| 6300 9000 | 69.2 272 41 74 1
7908 A5 DB DF DT 23300 22 300 2370 2270| 11000 15000 | 35.8 11.8 — 595 0.3
7908 C DB DF DT 24600 23 500 2510 2390| 13000 18000 | 25.7 1.7 — 595 0.3
7008 A DB DF DT 31500 31000 3250 3150 8500 11000 | 46.2 16.2 45 63 0.6
7008 C DB DF DT 33500 32 000 3400 3250( 12000 17000 | 29.5 0.5 — 63 0.6
7208 A DB DF DT 57500 50 500 58560 5150 7500 10000 | 52.6 16.6 45 75 0.6
7208 B DB DF DT 52000 46 000 5300 4700| 5300 7500| 683 323 45 75 0.6

KommeHTapuii () [Insi 0TMEYEHHbIX NOALMIHUKOB — B rpadie Ans dy,, BENMYMHAM di W 7, ANS BANOB COOTBETCTBYIOT BENMYMHDI d, (MUH.)
nr, (MaKc.).
Mpumeyanus MoAWwNNHUKKM 0603HaYEHHbIE 3BE3[04KON (*) ABASIOTCA PaananbHO-yNOPHBIMM LWAPUKONOALIMIHUKaMK cepuin HPS™,

KonoHka fiynnekca, ykasaHHasi B HOMepauuy NoALWUnHIKA, yKasbiBaeT YHUBEPCAIbHOCTb YCTAHOBKM.
B 55



PAJAUAIIbHO-YMOPHBIE LLIAPMKONOALUMHUKK

YCTAHABJIUBAEMbIE OTAEJIbHO WM KOMIIEKTHO
BHyTpeHHuit guametp 40 — 55 Mm

o

i

I T
soflle e

A

7 - ’ A
$D ) #d K ”,I\'ij -~ #D YA #d.
‘ [\—‘ ay : : 0//
o oo do
aj
OMHOYHBI Mo 0-o06pa3Hoit cxeme Mo X-06pasHoit cxeme Mo cxeme Tanoem
DB DF DT
['a6apuTHble pasmepbl HoMuHanbHast rpy3onofbeMHOCTb Kospdu-|  MpenenbHbie Llewtp | Pa3mepbl 3anneynkos |Macca
(Mm) NS OIMHOYHOI YCTAHOBKM UVeHT ckopocTu (') |nonesoit| Bana u kopnyca (mMm) | (kr)
H Kre (060pP/MVIH) | Harpy3ku
d D B roon ® frrer fO (Mm) da Da 7a
MUH  MIH C, Cor C, Cor Cmaska Macno | @ MUK Makc  Makc | MpuGn.
40 80 18 1.1 06 38500 24500 3900 2500 — | 7500 11000| 34.2| 47 73 1 0.357
80 18 1.1 0.6 36500 25200 3700 2570|14.1]114000 19000| 170| 47 73 1 0.418
90 23 151 49000 33000 5000 3350 — | 7100 9000| 30.3| 49 81 1.5 10.633
90 23 15 45000 30500 4550 3100 — | 6300 8500| 38.8| 49 81 1.5 10.648
90 23 15 53000 33000 5400 3350 — | 7100 10000| 38.8| 49 81 1.5 10.619
45 68 12 06 03 15100 12 700 1540 1290 — 12000 17000| 19.2| 50 63 0.6 [0.13
68 12 0.6 0.3 16 000 13400 1630 1360|16.0| 14000 20000| 13.6| 50 63 0.6 [0.129
75 16 1 06 23100 18700 2360 1910 — | 9500 13000| 25.3| 51 69 1 0.25
75 16 1 06 24400 19300 2490 1960|15.4]14000 19000| 16.0| 51 69 1 0.274
85 19 11 06 39500 28700 4050 2930 — | 8500 12000| 28.3| 52 78 1 0.41
85 19 1.1 06 36 000 26 200 3650 2680 — | 6300 8500| 36.8| 52 78 1 0.421
85 19 1.1 06 40500 27100 4100 2760 — | 7100 10000| 36.8| 52 78 1 0.40
85 19 1.1 0.6 41000 28800 4150 2940|14.2 12000 17000| 18.2| 52 78 1 0.468
100 25 151 63500 43500 6450 4450 — | 6300 8500| 33.4| 54 91 1.5 10.848
100 25 15 58500 40000 5950 4100 — | 5600 7500| 42.9| 54 91 1.5 10.869
100 25 15 62500 39500 6400 4050 — | 6300 9000| 429| 54 91 1.5 10.823
50 72 12 06 0.3 15900 14200 1630 1450 — | 11000 15000| 20.2| 55 67 0.6 [0.132
72 12 0.6 0.3 16900 15000 1720 1530|16.2| 13000 18000| 14.2| 55 67 0.6 [0.13
80 16 1 06 24500 21100 2500 2150 — | 8500 12000| 26.8| 56 74 1 0.263
80 16 1 06 26 000 21900 2650 2230|15.7]12000 17000| 16.7| 56 74 1 0.293
90 20 1.1 06 41500 31500 4200 32000 — | 8000 11000| 30.2| 57 83 1 0.466
90 20 1.1 06 37500 28600 3800 2920 — | 5600 8000| 39.4| 57 83 1 0.477
90 20 1.1 0.6 42 000 29700 4300 3050 — | 6300 9500| 39.4| 57 83 1 0.453
90 20 1.1 0.6 43000 31500 4350 3250|14.5(12000 16000| 19.4| 57 83 1 0.528
mno 27 2 1 74000 52000 7550 53000 — | 5600 7500| 36.6| 60 100 2 1.1
Mo 27 2 68000 48000 6950 4900 — | 5000 6700| 471| 60 100 2 1.12
Mmoo 27 2 78000 50500 7950 5150 — | 5600 8000| 471| 60 100 2 1.07
56 80 13 1 0.6 18100 16 800 1840 1710 — | 10000 14000| 22.2| 61 74 1 0.184
80 13 1 06 19100 17 700 1950 1810|16.3|12000 16000| 155| 61 74 1 0.182
90 18 1.1 0.6 32500 27700 3300 2830 — | 7500 11000| 29.9| 62 83 1 0.391
KommeHTapum () [Inst ycnoBuit npUMeHeHsl, rae CKOPOCTH NpUGAVKEHbI K NPeAENbHbIM, CMOTPUTE CTpaHuLy 549.

b 56

() Cyddmkebl A, A5, B 1t C 0THOCSTCS COOTBETCTBEHHO K pafvasbHO-yMOpHbIM LapUKOMOALLMUIHIKAM
C yrnom KoHTakTa 30°, 25°, 40° n 15°.



NSK

JvHamu4ecKasl IKBUBANEHTHas Harpy3ka P =XF+YF,

P 0puHouHbIR, Tanaem DT DB unu DF
vyion \i6ET), TFE/F<e | F/Fse | F/R<e | FJF.se
KoimakTa |~ C,
X Y | X Y | X Y | X Y
0.178| 0.38 1 0 0.44 | 1.47 1 1.65|0.72 | 2.39
7 7a 0.357| 040 | 1 0 |044|140| 1 |157]072 |228
— 0.714| 0.43 1 0 0.44 | 1.30 1 146 10.72 | 2.11
\ g 15° 1.07 | 0.46 1 0 0.44 | 1.23 1 1.38 |10.72 | 2.00
143|047 1 0 |044]119| 1 |134(072 | 193
" 214(050| 1 0 |044]112 | 1 |126(072 | 1.82
3.67 | 0.55 1 0 0.44 | 1.02 1 114 10.72 | 1.66
5.35| 0.56 1 0 0.44 | 1.00 1 112 10.72 | 1.63
I 1 [ ¢db 25° — [0.68 1 0 0.41 [0.87 1 0.92 10.67 | 1.41
30° — 10.80 1 0 0.39 |0.76 1 0.78 10.63 | 1.24
40° — | 114 1 0 0.35 |0.57 1 0.55 |0.57 | 0.93
* [ins i ucnonb3osarb 2 — ansi cxemsl O (DB), X (DF), u 1 — anst cxembl Taugem (DT)
CraTuyeckas 3KBUBaNeHTHasi Harpyska P =X F+YF,
R o Yron 0pMHOuHbIiA, DT DB un DF
KOHTaKTa X Y X Y 0puHOYHas yCTaHOBKa
-‘ 5u 05 046 »‘ 092 WNIM YCTAHOBKA N0 Cxeme
25° 05 0.38 1 0.76  Tavaew (OT) rae
30° |05 0.33 7 0.66 > 08F Tk,
40° 0.5 0.26 1 0.52 o
00603HaYEHNS NOALINMHNKOB HoMuHanbHas rpy30noAbeMHOCTb MpezienbHbie CkOPOCTY | - PacCTORHHE MEXIY | Pasmepbi 3an/IewVkoB Bana
) (napHas ycTaHoBKa) 4] LIEHTpaMK I'Il()ﬂESH)OM 1 Kopryca (Mm)
(H) {Kro} (060p/MuH) Harpy3ki (Mm
ao &0 D, no
OavnHouHble  MapHble C, Cor C, Cor | Cmaska  Macno DB DF | wwn MaKC  MaKc
*7208 BEA — — — —| 6000 8500 | 683 323 45 75 0.6
7208 C DB DF DT 59000 50 500 6000 5150| 11000 15000 | 34.1 1.9 — 75 0.6
7308 A DB DF DT 79500 66 000 8100 6700 5600 7500 | 60.5 14.5 46 84 1
7308 B DB DF DT 73000 60 500 7400 6200| 5000 6700 775 31.5 46 84
* 7308 BEA — — — —| 5600 8000 775 315 46 84
7909 A5 DB DF DT 24600 25400 2510 2590| 9500 13000 | 384