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BeseneHne

[pn COBPEMEHHOM PAa3BUTUM TEXHOMOIMMUIM Ha MNPOU3BOAUTENEN BCEro MuMpa BO3Naraetcsa paBHas
OTBETCTBEHHOCTb MO COEPEXEHNIO 1 3alumTe oKpyKatoLlen cpenpl. MNpoaykumsa NSK Motion and Control
SABNSAETCS OTPaKEHWEM B3rSO0B HaLen Kopropawmn Ha OTBETCTBEHHOCTb 3a OKPY»KatoLLyo cpeay. Hawum
N3OEenns He TONMbKO YNydllalT dKChnyaTalMOHHbIE KadYeCcTBa MallUH BO MHOXXECTBE OTpacien
MPOMbILLNEHHOCTW, HO U COEpEeraroT SHEPIUO U MPUPOAHBIE PECYPChI 61arogaps CBEPXTOYHBIM TEXHOMOMAM

MexaHo0bpadboTKK.

B Lensx ynoBneTBopeHnst ToeboBaHUIA B BbICLLIEN CTEMEHW CMELManM3npPOBaHHOM OTPacM CTaHKOCTPOEHS
Mbl YCOBEPLLEHCTBOBaIM abCOMOTHO BCE aCMeKTbl HAYyYHO-UCCAEN0BATENBCKMX U OMbITHO-KOHCTRYKTOPCKMX
paboT, KOTOPblE MPOBOASATCS B HALUUX TEXHOMOMMYECKNX LieHTpax. bnarogaps sTomy MpeuvsnoHHbIE
nogwnnHuKK NSK WNPoKO MPUMEHSIOTCS BO MHOIMMX OTPACASX MPOMbILIAEHHOCTU — HampuMmep,
B NPOW3BOACTBE MOMYNPOBOAHMKOBbLIX MPUBOPOB 1 MPOMBbILLAIEHHBLIX POBOTOB, — 1 MOJIL3YOTCS 3aCNy>KEHHOMN
penyTaunen n3nennin NPeBOCXoAHOro kadvecTaa. [puobpeTeHne koprnopaLmen NSK eBponenckon KomMnaHnm
RHP no3Boanno HamM O0O6beEONHUTb HalUM 3HaHWUS U OMbIT, a TakXe KOHCTPYKTUBHbIE BO3MOXHOCTU.

Bcnenctare aToro Haluy NOALLNAHMKIA noay4nnmn n3BeCTHOCTb 3a UCKJTKOYNTESIbHYHO TOYHOCTb U HAOEXXHOCTb.

B maHHOM KaTasiore COOepyKaTcs TEXHWHYEeCKUe CBeaeHusl, Kyaa BXOAWUT MHMOPMaLMS O HallvxX MOCNEAHNX
paspaboTKax ¥ UCMblTaHUAX, PasHoO6pPa3HbIX MPUKNaAHbIX MNporpaMMax, MOLENAX BblMyCKaeMblX

MPELIM3NOHHBIX MOALLUMMHUKOB 1 SKCMyaTaLWn KaXKaon KOHKPETHOM MOAEN NOALLIMMIHMKAL.
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(cTaHpapTHble cepum)

XapakTepucTUKK

CucTema 0603HaqeHnIn

Tabnmubl NOALLMMHNKOB

MuHwmaTiopHas cepusi, Cepusi BSA onst onop LUapuKOBKHTOBBIX Map

Cepus 79

Cepust 70

Cepusi 72

CBEPXCKOPOCTHbIE PaAyaIbHO-YNOPHbIE LUIAPUKOMOALLIMIHIKY
(cepus ROBUST)

XapakTepucTnkin

CucTema 0603HaqeHnIN
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Cepus 10

CBEPXCKOPOCTHbIE OAHOPSAHbIE LUMVHAPUHECKNE PONVKOMOALLMMHUKA

(Cepua ROBUST)

Cepust 10

[BYXpsifHblE LMAVHAPUHECKNE POMKOMOALLNMHIKA

(Cepust ¢ HU3KVIM YPOBHEM TEMOBbIAENEHNS])

Cepus 30

CBEPXCKOPOCTHbIE OAHOPSAHbIE LWMHAPWUHECKUE PONMKONOALUMMHUKA
(Cepust ¢ HU3KWM YPOBHEM TENNOBLIAENEHUS)

Cepust 10

3. YNopHo-pagnanbHble LapnKOonOALUNMHUKN
YNOpHO-paguanbHble LWapUKONOALUMMHUKIMA
XapakTepucTunkim
Cuctema 0603Ha4eHUN
Tabnuubl NOALNMHKOB

100-105

BbICOKOCKOPOCTHbIE YNOPHO-paauasibHble LapukonoaLwmnHyki (Cepus ROBUST)

Cepust BAR10

Cepusa BTR10

[BOHble YNOpHO-paananeHble wapukonoawmnnHmky (Cepus TAC)
Cepust TAC29D

Cepus TAC20D
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4. MNoALMMHUKN OMOP LLUAPUKOBUHTOBbLIX Nap
YNopHO-paanabHble LWapUKONOALLMMHIKA
[Na 0rop LLIapOBUHTOBbIX Map
XapakTepucTuKn
Cuctema 0603HaeHI
Tabnuupl NOAWNMHUKOB
NS MPYMEHEHNS! B CTaHOYHOM 060pyA0BaHNN
Cepust TAC B
ANA NPUMEHeHVs B TepMoniactoaBToMaTax
Cepun TAC02 1 03
Onopbl Anst LLAPVKOBYHTOBbIX Map
XapakTepucTuKn
Cuctema 0603HaeHI
Tabnuupl NoAWNMHUKOB

5. MNpeunsnoHHble paguasbHble LapYKONOALLINIHUKN
[MpeunsnoHHble pagranbHble LLaPUKONOALLMIHKA

XapakTepucTnk

CucTema 0603Ha4eHnIN

Tabnuubl NOAWNMHUKOB
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HarpeBaTenb NnoALLUNMNHNKOB
Cuctema 3ameHbl CMasKku
BOS,D,yLLIHO-MaCJ'IﬂHOG yCTDOI7ICTBO Ons CMa3ku
epmeTU4HbIe NMPELM3MOHHbIE AUCTAaHLMOHHbIE KOJbLia
ans LLII'IVIH,EI,eJ'IeVI CTaHKOB
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108-113

114-115

118-120

124-127

128
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130-131
132-133
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YcTanoctHast LONroBeYHOCTb KadeHnst 1 HOMVHasTbHAS rPY30MoLbeMHOCTb

Hoas Teopua O0AroBe4HOCTN
2. Cratndeckast HOMYHasTbHasi FPy30MO4BEMHOCTb
N CTaTUYECKNE SKBUBAJIEHTHbIE HArPY3KM
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LLIAPUKOMOALLUIMHNKOB
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8. KOHCTpyKLMSt BANIOB 1 KOPMYCOB
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Pa3mepbl 3ann1e4nkoB 1 ranTeny Bana (conpsiraeMble pa3mepb)
Paamepb! hacku

9. ncTaHUMOHHbIE KOMbLa
Pa3amepsbl konel,
[NonoXeHve pacnbINMTENBHOM HacaaKm
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1. YvcTka NOALIMMHUKOB 1 COnpsiraemblX AeTanein
2. [NpoBepka pa3MepoB conpsiraeMbix fetanen
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2. OnepaLyoHHbIA KOHTPOJTb

3. Onepauunm Ha4anbHOM NPUPaboTKM

YacTb 7. ,D,I/IaFHOCTI/IKa OTKa30B noAaLunnHnNKoB

1. OTKasbl NOALLMMHKOB
N KOPPEKTVPYIOLLIME AeVCTBIS
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Yacte 8. [NpnnoxeHus
[onyckn onameTpa Bana
[onyckn onameTpa BHYTPEHHEr0 OTBEPCTUS Kopryca

3Ha4eHust CTaHOaPTHbIX AOMYCKOB B COOTBETCTBUN
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Tabnuua nepesoda LuKan TBepaocTy
PU3NHECKINE N MEXAHNYECKME CBOMCTBA MaTepuasnoB

Tabnmua conocTaBneHns HOBbIX U CTapbIX HOMEPOB
noannHNKOB

MeToz nsmMepeHnsi 0ceBoro 3a3opa KOMOMHMPOBAHHbIX
pagvanbHO-YNOPHbIX LLAPYKONOALLMMHNKOB
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Fno6anbHasi ceTb

EnvHas cuctema nognep>Xku no BceMmy Mupy

Komnarma NSK nporsBoauT 1 NpoAaeT BbICOKOKAYECTBEHHbIE U3OENMS MO BCEMY MUPY MOA, HEMOCPEACTBEHHBIM PYKOBOACTBOM
TeXHOMOrMYECKMX LEHTPOB Ha YETbIPEX OCHOBHbIX PbiHKax Mupa. Odmckl npoaax NSK, BbICOKOKBaNIMMUUMPOBAHHbIE COTRYOHNKM
KOTOPbIX MOCTOSHHO aHaIM3MPYIOT 3anpOoChl MOTPEOUTENEN, KOHTPOMMPYIOT rNobasnbHy0 CETb, BKIKOHA TEXHOMOrMYECKNe LEHTPbI
1 MPON3BOACTBEHHbIE MIOLLAAKM.

KomnaHust NSK 6bICTpo 1 ahheKTMBHO pearnpyeT Ha ntodble MOTPEOHOCTM 3aKa34dMKOB 1 COOENCTBYET pPasBUTUO UX BuaHeca

B OOOM pervoHe.

3aBop NSK B Hbloapke

TexHoNorm4ecKkuii LIeHTp
(A3us, OkeaHus)

YnpasneHue rnobanbHoi ceTblo 0becneynsaeT
MOCTaBKI BbICOKOKA4YECTBEHHOM npoaykuuu,
COOTBETCTBYIOLLEN NOTPEBHOCTAM NOKynaTenen

Kopnopauyst NSK opraHmaosana MHhopMaLNOHHYO
CeTb, 0OBEANHSIOLLYIO TEXHOMOMMHECKME LEHTPbI,
PacrosioXKeHHble Ha TEPPUTOPUN YETBIPEX OCHOBHbBIX
PbIHKOB Mupa — EBpone, CoepnHerHbix LLTatax
Amepuki, A3nm 1 AnoHWK. Takas ceTb NO3BONAET

B peasibHOM BPEMEHM MOMyHaTb MHDOpMaLmio

1N TEHOEHLWSIX 1 NepemMeHax, MPOVCXOASLLNX Ha BCEX VHbopmaLoHHas crctema,
pbIHKax Mypa. B pesynbrare Mbl IMEEM BO3MOXXHOCTb  HarpsiMyto CesidaHHast
6bICTPO pearnpoBaTh Ha M3MeHEeHUs MOTPEBHOCTEN C nokynarensmu

HaLLWX NOKyrnaTenen 1 NOCTaBNSATb HY>XKHYHO UM

BbICOKOKAYECTBEHHYO MPOAYKLMIO.

6/NSK

TexHu4eckas nogaep>xka
MoKynaTesiein OCyLLeCTBNSEeTCA
TeXHOIOrMYeCKMI LieHTPamu

TexHonorn4eckne LeHTPbI, PacronoMXeHHble
Ha TepPUTOPUN YETLIPEX OCHOBHBIX PbIHKOB
Murpa, 06ecnedmnBaioT TEXHNHECKYIO
NMOAAEPKKY MoKynaTenen B 3aKpeneHHbIX
3a HMMK pervioHax. Takast noaaepKka
rMomMoraeT HaLLMM MoKyrnaTensm
1Mcnonb3oBaTb Npoaykumio NSK

B COOTBETCTBUMN C YCNOBUAMYM MPUMEHEHNS
1 JOCTUraTb Hauny4lnx pesynsTaTos.

LieHTp TexHonorun
NOALWMNNHNKOB (ANoHusA)
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naBHoe ynpasneHue 3aBog NSK B dypasucase
(AnoHusA)

n KOxxHas Amepuka

|
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B LeHTpanbHble oduchl
B KomMepueckue npeacTaBUTeNbCTBa, 3aBOAbI
B Texnuueckue otgensi
AMepUKaHCKNIN TEXHONOrNYECKNIN LEHTP
(CLLA)

Mpoaykums, COOTBETCTBYIOLLAA Hawwa rnobanbHas ceTb NOAAePXKKN AOCTYNHA AN |o &= = = - = 2 FECES &

Hy>XOam I'IOTpe6VITeJ'IF| BCexX n0Tpe6|/|Tene|7|, roe Obl OHN HK Haxogunncb

Kaxxablii TEXHONOMMHECKUIA LIEHTP TECHO Havua rnobanbHas ceTb obecrnevmBaeT NonyyYeHne 3aka3oB

COTPYAHMYAET C HALLMMU MOKYNaTensmm 11 MOCTaBKY MPOAYKLMW B NI0BOI Yronok mvpa.

L5 onpeAeneHns TOYHbIX TPeboBaHUN [uctpunbstoTopel NSK 1o Bcemy Mupy BegyT yHeT Hanm4ms

K MPUMEHEHIO NMPOAyKLMM. Taknm obpasom, NPOAYKLMN OCHOBHbIX KATErOPHIA MO KaXKOOMY 13 PbIHKOB

Mbl TOMOraeM HaLLMM MoKynaTensm 11 PETVIOHOB, 3a KOTOPbIE OHM OTBEYAIOT, 06ECTIeHMBas TeM

onpenen1Tb, kakune napenvst NSK nydiie CamMbIM BO3MOXXHOCTb CBOEBPEMEHHOW MNOCTaBKN U3LENNIA.

MOAXOASAT AN NPUMEHEHNS B TEX UM UHbIX KomnaHust NSK ocyLLECTBASET TEXHNHECKYIO NOAAEPXKKY MO

YCNOBUSIX, YTOBbI MaKCManbHO 3ththeKTBHO BCEMY MUPY: MOMOTa€eT MOKyNaTensiv BbIGpaTh MOALIMMHIK,

1 peHTabesnbHO UCMoMb30BaTb UX. HannyyLwMM 06pa3oM COOTBETCTBYIOLLIIA YCTIOBUSIM http://www.nsk.com

[0 OTAENBHOMY 3anPOCY Mbl MOXEM NPUMEHEHUS, GbICTPO NPELOCTaBASET OTBETHI Ha BOMPOCHI ’ B

13roTOBWTL NPOAYKLIMIO CreLMansHO nog, 11 He3aMeAMTENBHO pearvipyeT Ha Kakie-nbo BO3HVKaKoLLye

TEXHNYECKVIe TPEOOBaHNS 3aKa3qmKa. y noTpebutenei npobnembl.




Hay4Ho-uccnepoBartenbcKas AesATeNbHOCTb

KnroueBbie TexHonorum NSK

KntoueBoi TexHonorvein NSK saBnsieTcst TonGonorvst — HayqHast AUCLUNInHA, U3yYaroLlan TpeHne U n3HallMBaHme.

Tprnbonorvst — 3To TEXHOMNOMUS, B LIEHTPE BHUMAHWSI KOTOPOW HAXOAMTCA COXPaHEHME SHEPTUM N PECYPCOB 3a CHET COKpaLLEHNS
TPEHUS 1 N3HOCA, a TakxXe YBENMYEHNE HAZIEXKHOCT 0BOPYA0BaHMN NMPK aKCMyaTauumn Gnarofaps NpeaoTBpaLleHio NOSIOMOK.
Komnanms NSK cnoco6eTByeT pas3paboTke HOBbIX M3OSMMM Ha OCHOBE YeTbIpex 6as0BbiX TEXHOMOTI, BbITEKAIOLLX U3 TOUGONOrN.

TexHonorna aHanmsaa

Komnanus NSK paspaboTana ceoto cobcTeeHHyto nporpammy BRAIN (AHanms
nofwmnHykos B NSK), koTopasi mo3BONSIET 3a CHET MPUMEHEHUS TPMOOI0rn
MPOBOAVTb LMPPOBOE MOAEMPOBAHME 1 aHANM3VPOBaTb MOMEHTbI, CBA3aHHbIE

C TPEHUEM U1 3KCMyaTaLWIOHHBIMU XapaKTeprcTukamn. KombrHipoBaHHoe
ICMOJIb30BAHUE AaHHbIX TaKOrO MOLENMPOBaHMS N A EKTUBHOMO (hakTOPHOrO MeToaa
(EFM) ocyLecTBsieT NepenoBoe aBTOMaTU3NPOBaHHOE KOHCTPYVpoBaHye (CAE).

8NSK

TexHonornsi oLeHKun

KomnaHust NSK pagpaboTana TEXHOMOMIO OLIEHKN, KOTOPasi OXBaTbIBAET LUMPOKUIA
[ManasoH NMPUMEHEHNIA 3a CHET NMPUBMEYEHNS TaKMX NEPELOBbIX TEXHONOMMIA, Kak
HaHO-1M3MepeHne npobera NPy NCMOb30BaHUM CBEPXTOYHbIX M3MEPUTESbHBIX
NpPrOOoPOB. Hallia TEXHONOrVst OLEHKM CMOCOOCTBYET PadpaboTKe Hanmy4LLMX
N3AENNIA, OTBEYAIOLLIVIX COBPEMEHHbBIM TPEOOBAHISIM PbIHKA.



Yactb 1 ‘

TexHonorna cMaskim

Brarogaps npvMeHeHmo TpMGoorn, Kio4eson TexHonorun NSK, komnariiv
YOAI0Ch YCOBEPLUEHCTBOBATL TEXHOMOMM CMasKM, 4YTO 06ecreqrBaeT paboTy
060pPYOOBAHMUSA Ha MUKE CBOVX SKCTITyaTALWIOHHBIX XapaKTEPUCTVK. U B aTOM
cny4ae foctkernst NSK criocoBCTBYIOT COXPaHEHMIO SHEPTM U PECYPCOB, TeM
cambiM, ieniasi CBOW BKJIaf, B OXPaHy OKpYy>KatoLLien cpefb!.

MaTtepunanoBsegeHune / TexHonorus
NCNoNb30BaHNUs MaTtepuanos

B pamkax MatepuanoBefeHns 6biv NpoBeaeHb! 3HauMTebHble
Hay4HO-MCCnefoBaTebCKME PaboTbl MO Pa3NNYHLIM BuLaM Matepuana,

B LIENsX NPOM3BOACTBA eLLe 60See BbICOKOKAYECTBEHHON MPOAYKLIMN.
V13penus, n3rotoBneHHble 13 cobcTeeHHoro Matepuana NSK, obecnednsatoT
60SIbLLYIO AONTOBEYHOCTb MPU YKECTKUX YCIIOBYSIX MPUMEHEHUS, He TPEOYHOT
TEXHUYECKOrO 0BCY)KMBAHUSA BO BPEMS SKCTTyaTaLi 1 NPYMEHSIIOTCS

BO BCEX OTPACHSAX MPOMBILLIEHHOCTH.

NSK | 9



KOHTPOMb Ka4yecTBa U TEXHOI0rMa Nponu3BoACTBa

Bbicunn YPOBEHb Ka4ecTBa B MUpe

[Mpeun3nNoHHbIE MOOLLVMHUKIA NSK obecneumBatoT HaMBbICLLIA KNACC TOYHOCTYU 6ﬂaro,qa|o9 Halnm Npon3BOACTBEHHLIM TEXHOJIOIMAM,

COBPEMEHHOMY 0O0PYAOBaHMIO 1 OBLUMPHOMY OrbITy B 06/1aCT M3rOTOBNEHWST MOAWMMHUKOBOW MPOAYKUMM, & TakKe MPUMEHEHMIO

XKECTKOIo KOHTPOJIA Ka4eCTBa Ha BCEX CTaaAMAX MPOon3BOACTBEHHOIO NpoLecca Ha BCeX Mnollaakax NSK.

Mponseoacteso NSK, CKOHUEHTPUPOBAHHOE B ANOHMM U AHMAUK, NpeanaraeT NpoayKuMio BbICOYAMLIEro Kiacca TOYHOCTU

1 HaleneHo Ha BbIMOJIHeHe pa3Hoo6|oasHb|x Tpe6OBaHI/IM HallnX 3akKa34MKOB Mo BCeEMY MIMPY.

Cbopka

TepmoobpaboTka

KoHTponb
roTOBOV NpoAyKLunn

M pPon3BoOCTBEHHbIE
TeEXHONnornu, no3sondwwne
n3rotaBnmeaTb NpPOAYyKUMNIO

YT10o6bI NoAAepXaThb penyTaLmo
NPOV3BOANTENS NPELWMIBNOHHBIX
NOALLMMHMKOB BblCOHaliLLIero
YPOBHS TOYHOCTV B MUPE,
TOYHOCTb BCEX MPELM3NOHHBIX
NOALIMMHMKOB NMPOBEPSOTCS Ha
ypOBHE HaHOMeTpa.

10/NSK

BbICOKOIo Knacca To4HOCTH

Mwuposoe
npon3BoACTBO
B AHM UK 1 ANOHUN

MpeumanoHHbIEe MOALLMMIHKKA
NSK narotasnvsatoTcs

B AHIM 1 ANOHWN.

.--,n .,_’ :

3asog NSK B Pynsucase

OnbIT 1 pacnonoxeHne aTux 3ason NSK B Huloapke
MPOV3BOACTBEHHbIX MIOLLAAOK

MO3BOJIAET HaM BbINONHATE

TpeboBaHust Noboro

rokynartens.
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KOHTPOJ1Ib KOMMOHEHTOB

LLinndosaHne m— 3 n3genumn

YnakoBka

Ombnema NSK [MosHbIN KOHTPOSL KavecTsa
1 OTBETCTBEHHOCTb 3a COXPaHeHne

3onoTucTas kopoboyka <
OKpYy>KaroLlen cpefpbl

NSK - Balua rapaHTuist
Byay4n npeanpusatrem, cepTnrLMpoBaHHbIM

no ISO 9001, Bce 3aBoapl NSK npuaep»xmsaroTcs
CTPOrVX MeXXAYHaPOAHbIX CTaHAAPTOB KOHTPONS

abCcoMOTHOrO YPOBHS
Ka4ecTBa MPOLYKLMN.

T

Ka4ecTBea.

B kavecTBe O,ElHOI7I 13 NPUOPUTETHBIX 3a4a4,

NSK B pamKax BCS/ KOMNaHWM NpeAnprHAMAET Ceptudhkar ISO 9001 CepTudmkar ISO 14001
MepbI MO COXPAHEHVII0 OKPYXKAIOLLIEH cpefbl.

NSK| 11



Bbicokas npon3BoanNTesibHOCTb HOBOIO NMOKOJIEHUA

B novicke HoBbIX BO3MOXHOCTe koMnaHua NSK nocTosHHO 6pocaeT Bbi30B
COBPEMEHHOCTU. [MOCKONbKY HaLla unocohus MPOEKTUPOBAHNUA HE NMO3BONAET HaM
WITU HA KOMIPOMUCG C Ka4eCTBOM MPOoayKLMK B MPOLECCe Npon3BoACcTBEa,

Mbl paspabaTbiBaeM TEXHONOMN PeLLeHst NPOoOIeM Ha BCEX YPOBHSIX.

icnonbays nocneaHve TeXHONOMM B 00MaCTV MaTepnanoBeasHs U aHannaa,

Mbl KOHCTRYVPYEM U MPOU3BOAMM UCKITIOHUTESIbHbIE, BbICOKOKAYECTBEHHbIE
MPELM3OHHbIE MOALLNMAHVKNA.

NSK Bcerga CTpeMUTbCst K AOCTYPKEHWIO HaVBbICLLErO Ka4eCTBa U Takmx

3KCMyaTaLUVOHHbIX XapaKTepUCTUK, KOTOpble ByayT BOCTPeboBaHbI

B NogLnnHmMKax HoOBOIro NMOKOJIEHNA.

12|NSK



Yactb 2

OrnaBneHune

Yacts 2. XapaKTEPUCTUKN MPELN3NOHHbIX
nogwnnHNKOB

MeTannyprudeckas TEXHONOrUs yBEIMHEHNS

CcpoKa Cy»0bl NOALIMMHNKOB 14
Kepamunyeckure Tena kadeHns 16
Cenapartopsl 18
KOMMOHEHTbI NOALLINAHUKOB 20
HomeHknaTypa npoaykumm 22

SKCI'IJ'IyaTaLl,I/IOH HblE€ XapPakKTepPUCTUKN KaxKO0ro

TYNa NoALVMHNKA 24
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MeTannypruyeckas TeXHONOrnsa ysesmyeHusi cpoka cny»obl

Tpu TMNa ctanu obecneunsaloT AOJroBEYHOCTb U BbICOKUE 3KCMlyaTauMOHHbIE
XapakKTepUCTNKN CBEPXTOYHbIX noawmnnHnkos NSK

KomnaHusa NSK' paspaboTtana HoBaTOPCKYIO METOAMKY OLIEHUBAHNS
KOMMYEeCTBa BKITOHEHWI B CTANM U B MPOLIECCE M3rOTOBNEHNS CTaN.
311 TexHonorum obecneymBaloT BO3MOXHOCTb Pa3paboTki MaTepranos
[N NPOVU3BOACTBA AONTOBEYHbIX MOALLMMHMKOB C BbICOKVMM
SKCMNNyaTaUMOHHBIMU XapaKTePUCTUKaMU.

IMpy M3roTOBREHUN CBEPXTOHHBIX NOAWMMHMKOB NSK ncnonbaytotes
TPV TvNa ctamm — ctanb SHX, KOTopasi BblAEPXVBAET CBEPXCKOPOCTHbIE
BpaLLEeHWs, cTanb EP, koTopas AEMOHCTPUPYET BbICOKYHO

HaAEeXXHOCTb NPV TSHKENBIX HArpy3Kax v cTanb Z, KoTopas

YBENMYMBAET CPOK CNY>XObl MOALLMMHMKOB MPK 00bI4HbIX

YCNOBUSX MPUMEHEHVIS.

Cranb Z — ctaHpapTHbIA MaTepuan gns
N3roTOBJIEHNSI CBEPXTO4HbIX NOALUNMHUKOB

CtaHpapTHbIA JONTOBEYHbIN MaTepuan,
(03 ¢-1; | WAl ycTanocTHas fOJIOBEYHOCTb KOTOPOro

B 1,8 pa3 6onbLue, 4eM y TPaaNLMOHHOM

BaKyyMUPOBAHHON CTasn.

YpesBbl4aniHO OOIrOBEeYHas
N BbICOKOHaZleXXHasA cTalb

CTaJ'lb EP YctanocTtHasa [onroBe4yHoOCTb B TPU

pasa 6onblue, Yem y ctanm SUJ2

XOPOLLO M3BECTHO, YTO HEMETANIINHECKNE BKITKOHEHUS B 3HAYUTENBHOM
CTerneHn BO3OENCTBYIOT Ha YCTaIOCTHYIO AONTOBEYHOCTb
BbICOKOYIEPOANCTON XPOMOCOAEP KaLLEN NOALUMMHNKOBON CTanu
(SAE52100, SUJ2), mpuMeHsiemMoit Ans U3roTOBAEHWS MOALLNMHAKOB
Ka4eHvs. VcnbITaHnsa Ha 4ONrOBEYHOCTb MOKa3bIBAKOT, YTO OKCUOHbIE
HEMETANNNYECKINE BKIOYEHIS OKa3bIBatOT 0COBEHHO HebnaronpusTHoe
[EeNCTBME Ha YCTaIOCTHYIO OONrOBEYHOCTb Npy kadeHnn. Ctans Z
C MEHbLLNM COAEPXaHNEM OKCUAHBIX HEMETANINYECKIX YaCTuL,
OEMOHCTPUPYET YAyHLLEHHbIE SKCMyaTaLMOHHBIE XapaKTEPUCTUKN.

- XapakTepuctuku ctann Z
Ctanb Z Npov3BOAUTCS MyTEM COKPALLEHMS KONMYECTBa
COAePXaLLVXCs B CTaIN HEMETAIINHECKNX BKITKOYEHWI, OKCUAOB
N Opyrux NpUMeceit, Hanpumep, TtaHa unn cepsbl. MoawnnHUKK,
N3roToBMEHHbIE 13 Tako cTann, obnagatoT B 1,8 pa3 60nbLUnM
CPOKOM CNY>KObl MO CPABHEHWIO C MOALLNMAHNKAMM 13 OObIHHOM
BaKyyMWPOBaHHOW CTanu.

CO,U,ep)KaHI/Ie Kucnopopa B ctann n Cpok CHy)K6bI
Livkn

10°

o Cranb Z

® BakyyMupoBaHHasi CTaslb
151 NOAWNMHUKOB,
1cnonb3yemasi BO
MHOIUX OTPACHSAX
NPOMBILLNIEHHOCTH.

Cpok cnyx6bl, Lig
3,

<

0 5 10 20 30
CopieprkaHue B CTan KUCNIOPOAA, NpoMune

- Mpopykuunsa ns ctanu Z

Komnanumst NSK npumeHsieT
cTanb Z B Ka4ecTse
CTaHAaPTHOro MaTepuana

B pesynbTate pa3pabdoTky MHHOBALWMIOHHOW METOANKA OLIEHKM
OKCNOHbIX HEMETaJTTMHYECKMX BKJTKOYEHNIA 1N YyCOBepPLLEeHCTBOBaHWA
npoLecca N3roToBNEHWA CTanM Mbl NOy4nn ctanb EP, kotopas
obecne4nBaeT YPe3BbIHaNHYO HAAEXKHOCTb MOALLNMHMKOB.

- XapakTepucTtuku ctanu EP

[MoAWWMHNKK, U3roTOBNEHHbIE U3 cTanmn EP, obnapatoT NoBbILLEHHOR
HaAEXHOCTbIO, 0OYCNOBNEHHON MYHMMANBHBIMM KONEGaHSMI CPOKa
cny>x6bl 6narogaps NPUMEHEHWIO HOBO METOAMKIM OLIEHKMN

1 3HAYNTENBHOMY COKPALLIEHWIO COAeP KaHNs MpUMECEN.

- Co3paHne HOBOW METOOMKI OLIEHKMN

[1ns ycoBEPLLEHCTBOBAHMSA MPOLIECCA OLIEHKN OKCUAHBIX
HeMETaIIMHECKIX BKItOYeHWA KomnaHms NSK pagpaboTtana ocobbii
meTon NSK-ISD2, koTopbili nofpalymeBaeT cUCTeMY aHanmnsa
N300PaKEHI 1 CreLyaibHYO TEXHOMOMIKO MPOV3BOACTBA CTaM.

. yCOBepLLIeHCTBOBaHVIe TEXHONOMMN N3roTOBMEHNS CTaNu

BkntoueHne sTon METOAMKN B TEXHOAOMMIO MPON3BOACTBA CTan
3HAYUTENBHO YYHLLIMIO YUCTOTY MaTtepuana v no3sonmio
COKpaTUTb COAEPXXaHNe HEMETAIINIMHECKNX MPUMECEN MO
cpaBHeHWto co cTanbto Z. Ctanb EP cogep>XnT MeHbLLee
KONMMHYECTBO KPYMHbIX YacTuL, YeM CTallb BaKyyMHO-OyrOBOro
nepennasa (VAR) nnm ctanb Z ¢ 06bI4HOM CTEMEHBIO OYUCTKM.

CpaBHeHVe YMCTOT NOCPEACTBOM aHanm3a n3obpakeHni

200 200
L 180 SUJ2 EP L 180 suJ2z
S 160 3pm 40C. S 160 3pm  404C.
S 140 >5 pm 5C. S 140 >5pm  100C.
T 120 >10pm  0C. T 420 >10pm  8C.
8 100 [O] : (5,5)ppm 2 100 [O]: (B)ppm
S 80 1200 Bug & a0 1200 Bug
% 60 % 60
§ s

0 Ia o | I
5 10 15 5 10 15
Paamep OKNCAEHHbIX 4acTu, M Paamep OKNCAEeHHbIX YacTu, M

YcTanocTHas fONroBe4YHOCTb
Mcnbitanne Ha noanoBepXHOCTHOE
oTcnansaHune 4acTtu,

90| Yenosus ucnbitarus (MoawmnHmk: 6206)
%| Prc:0.71

60| CkopocTb: 3 900 06/MuH

50| Cmaska:

MpuHyanTensHon

20| UMPKynauven

- Mpopykuunsa ns ctanu EP

o ¢ Crans EP|
Crans Z

n HTerpanbHasa BepOATHOCTb
oTkasa (%)

Cpok cnyx6ebl (4)

MOAWMMHMKA OMOP LLIAPUKO-BUHTOBbIX Nap



noaoNHUKOB

Yactb 1 ‘ Yactb 2 ‘ YacTtb 3 ‘ YacTtb 4 Yactb 5 YacTb 6 Yactb 7 ‘ YacTb 8

Cranb SHX obecneynsaeT paboTy NOALNMHUKOB B CBEPXCKOPOCTHBIX YCNOBUAX NPUMEHEHUS

TepmocTonKas cTanb yBeNM4YMBaEeT CPOK CNY>KObl NOAWMMHUKOB B CBEPXCKOPOCTHBIX YCIOBUAX NPUMEHEHUS.
(0 :1) %5150 4§ YcTanoctHas gonroBe4HoCTh B 4 pasa Bbllle Mo CpaBHEHUo co cTanbio SUJ2 npu ckopocTu
6onbLen Ha 20%

- XapakTtepuctuky ctanu SHX
Ctanb SHX obnagaeT TakMMK XXe xapakTePUCTMKaMU TEPMOCTOMKOCTU, Kak 1 cTanb M50, koTopas ucnonb3yeTcs Ans
MpOn3BOACTBA MOALUMMHMKOB, NMpeaHa3Ha4YeHHbIX NS FaBHOMO Bania PeakTMBHOMO ABUraTens, rae Temneparypa gocturaet 300°C,
a TakXe HUBKUM KO3MMOUUMEHTOM TPEHUA, U B TO XXe Bpems oTimyvaetca oT cTanu M50 nyywen n3HOCOCTOMKOCTBIO,
COMPOTUBIEHNEM 3ae4aHNIO 1 OONTOBEHYHOCTLIO.
Takolh ypOBEHb TEPMOCTONKOCTU B COHETAHMN C HUSKUM KOSMMOULIMEHTOM TPEHWS 1 CONMPOTUBIEHNEM BOABMBAHMIO MOHOCTHIO
COOTBETCTBYET XapaKTepUCTMKaM CTanu AN Npou3BoaCcTBa NOALLMMHMKOB AN CBEPXCKOPOCTHbIX METaNNOPEXYLLIMX CTaHKOB.
Homep nateHTa: 2961768JP

- IsHococTomKoCcTb
I3HOCOCTOMKOCTb NO TUNy MaTepunana VcnbiTaHne Ha n3Hoc
(McnbiTaHne Ha N3HOC ABYX LIMHAPUYECKNX POMKOB) [BYX LIMHOPWHECKNX PONMKOB
0.07 Harpyska
0.06 | ® SHX
- osu2 /O ‘ / Cmaska
8 0.05 0
8 P Va
§ 0.04 :)/ Ycnosusi ucnbitaHmst
. .
g 0.03 / 7 06/ Dasnexune Ha nosepxHocTb: 800 mlMa
5 0.02 KoadhduumeHT ckonbxerns: 30%
G 0.
Cmaska: BepeTeHHoe Macno (2 cM3/MuH,
© .01 —% P ( )
10 06/MuH
0 .
0 500 1000 1500 2000 J Temnepatypa: KomatHas

PaccTtosHne ckonbxeHus, M

- YCTONYMBOCTb K 3aedaHnto

McnbiTaHve Ha 3aepaHne B CyXmx YCNOBUSX (UCMbITaHNe 4 LapyKos) VicnbiTaHne Ha 3aepaHne B MacnsiHOM BaHHe (MCTbITaHNe 4 LWapuKoB)
. 600 1600 McnbiTanne 4 wapnkos
3 500 g
; NE Harpysaka
s 400 2 1200 |
T 300 B
s 4
S 200 =

o - .
: 100 > 800
s
3 :
g ° ||| 2
-100 & 400
SHX M50 SuJ2 M50 SHX
Matepuan Martepuan
- YcTtanocTtHas AOJTTOBE4YHOCTb
VcnbiTaHre Ha NofnNoBepXHOCTHOE VcnbiTaHne Ha NoBepxHOCTHOE
oTcnaveaHme 4acTuy, oTcnavBaHue YacTuy,
YucTbIi cMa304HbI MaTepuan 3arpsi3HeHHbI CMa304HbI MaTepuan

o ¥ T CR o - AL —

8 ool ®sHx |/ 8 o | @SHX il

£ FOsuJ2 E FOsuJ2 L P

3 S = FOM50 7, ‘

2% 50 Tozavmmy ual g 50 FF; 1 1 q
< }'g&f ] [ g C | Ycnosus ncnbimaqms -
= g Ycnosus ucnbitaHnsa | % g || (NoawmnHvk: 6206) -|
g8 g (MopwmnHuK: 6206) o IO17 P/C:0.28

g 10 4 _FI_’/C= 0.71 160°G 1 g 5 10 M ———— Temneparypa: 140°C 3
3 5 ;A emneparypa: E g 5 7. ~ CKOpOCTS: 4 900 06/MUH
o CkopocTs: 4 900 06/MuH 1 e 4 7 VIHOPOAHbIE YaCTULbI

8 / BenuumnHa cMazo4Horo | ,"3 /| TeeppocTb: Hv540

S ; | Gnost: (A):5 E 4 ‘ Paamep: 74-147 v |

10 10? 108 10* 1 10 10? 10°
Cpok cnyx6bl (4) Cpok cny>6bl (4)

- Mpopykuusa ns ctanm SHX

CeepxckopocTHast cepust ROBUST
L5 FNaBHbIX LLINVHAENE CBEPXCKOPOCTHBIX CTAHKOB
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Kepamuyeckue tena Ka4yeHusi

MeHbluee TennoBblgeneHne o6ecneynBaeT CBEPXCKOPOCTHOE BpalleHne

Kepammyeckine rmbpuaHble MOALMMHUKA 0b6nagatoT psagoM MPeBOCXOOHbIX Pabo4mx xapak-
TEPUCTUK: TEPMOCTOMKOCTb, OJIMTENBHBIM CPOK CIY»KObl, Masblil BEC, CHXXEHHOE TernioBoe

pacLUMPEHUE, 3NEKTPUHECKOE CONPOTUBIEHNE. B CBA3M C STUM MX MOXXHO MPUMEHSTb 4714
peLleHnst 6ECKOHEYHOro YMcna 3a4ad Kak Usgenus u3 matepuana HOBOrO MOKONEHWS. U
Bnaropaps komnetTeHTHOCTM NSK B 06nacti MaTepuanoBefeHVs U Npon3BOACTBa Mof-

LIMMHUKOB, Mbl BbICTPO OTAAM NPEeanoYTeHne OOHOMY BUIY KepaMU4ecKoro Marepuana,
a UMEHHO HUTPUAKPeMHMIO (Si3N4), ans N3roTOBMEHMA TeN Ka4YeHNst KepamMn4ecKnx rmbpua-
HbIX MOAWMWAHMKOB. MOPUAHbIE MOALWWMHMKKA C KEPaAMUYECKMMU 3NIEMEHTAMW KaveHWst
3aCNy>KUV MPEKPACHYO penyTaLmio NOALLUMMHUKOB, B KOTOPbIX CBEPXCKOPOCTb COYETaETCS

CO CBEPXTOYHOCTHLIO. Takad KoMBuHaLVs XapakKTepnCTNK HedOoCTXKMa And nogLnnHNKOB
CO CTaJlbHbIMW INEMEHTaMN Ka4d4eHN4.

MoTepwn npu amHamm4yeckom TpeHum (BT)

MoBbiweHne TeMnepaTypsl
Hapy>Horo kosbua, °C

16|NSK

Bbicokas CKOPOCTb 1 HU3KNIA YPOBEHb TernoBbligeneHns

- Manbii Bec
Nockonbky NNOTHOCTb MaTepunana Ha 40% HKe, YeM y CTann, LIEHTPOBEXHAA cuna, BO3OENCTBYOLLAsA Ha
ONEMEHTbI KaveHA, CTaHOBUTCA MeHbLLUE, B Pe3y/ibTaTe HYero yBesim4mBaeTcya CPOK CJ'Iy)K6bI noaLmnnHmKa.

- Hnskui KoahpUUMEHT NMHERHOro pacLunpeHus
Py IPUMEHEHUI HA BICOKOCKOPOCTHBIX OnepaLsix, HECMOTPS Ha TO, YTO MOALLMMHNK CUIBHO
HarpeBaeTCs, HASKNIA KOSMMDULIMEHT JIMHENHOIO PacLUMPEHNst 0BeCneUMBaET CHIPKEHNE NPeaBapUTENbHON
Harpysku 1 MeHbLLEee TENoBblaeNeHE.

- Husknin koacdbunumeHT TpeHns
CKOSMbXXeHWe Ten KadeHust Bo BpeM4 ornepaun yMeHbLLIaeTCA, COOTBETCTBEHHO BblOENAETCA MEHbLLIE Terla.

Pac4éTtHoe 3Ha4eHne TennoBblaeneHns

500
400 -
300 -
Hpyroe
L BpawarensHoe
200 CKONbXeHne
'mpockonuyeckoe e
100 - TpeHue kaveHus CKONIEXEHNS .
Mexzy Luapukamm
1 JOPOXKaMu I
KavyeHuss = S a e === =77
1 1 1

CKopocTb, (06/MUH) x103

TemnepaTypa Hapy>XHOro KosbLa
Npw BbICOKMX CKOPOCTSIX 3KCMyaTaumm

80
70| —#®— CranbHble LIapuKiu

—A— Kepamunyeckue
60 LapVIKY

50
40
30
20
10

0 5000 10 000 15000 20000 25000

CKOpOCTb, (06/M1H)

YpoBeHb
TensoBbIgeNeHNs!
MeHbLLE, YTO
obecneynBaeT
paboTy Ha cBepx
BbICOKMX
CKOPOCTSIX.

500

400 Opyroe

300
BpawarensHoe
CKONbXeHne

200 -

TpeHue kadyeHus

100 - mexpy wapukamu
1 JOPOXKaMu
KayeHust

[pockonnyeckoe
CKONMbXEHNE p
- -

MoTepwn npu guHammyeckom TpeHnm (BT)

CkopocTb, (06/MUH)

x10°

LLnuHpens NSK, koTopbiii gocTur 4 MUnvoHoB d, n npw
MCMNONb30BaHUN KEPaMNYECKMX LLIAPUNKOBbIX NOALLUNMHUKOB




Yactb 1 ‘ l‘laCTbZ‘ YacTtb 3 ‘ YacTb 4 ‘ YacTtb 5 ‘ YacTb 6 ‘ YacTtb 7 ‘LlaCTb8

YcTon4umnBOoCTb K 3aefaHuto

o CPaBHEHMIO CO CTallbHbIMW 3/1EMEHTAMW KaYdeHA, KepaMNHeCKnNe 3N1EMEHThI O6J'I8,El,a}OT fonbLUen yCTOW‘II/IBOCTb}O K 3aeaHnto.

3aepaHve
A
1
!/ MononHexne
CTanbHble Wapuku /
’

4

-
-

Kepamunyeckne
=7 Lapukn

lMoBblLLeHVe TeMnepaTypbl
Hapy>kHoro konbua (°C)

1 1
0 30

PesynbTar ucnbitaHus Ha nepeGoi nogadn cMasku (cex.)

MexaHoobpaboTka wnuHgenem NSK npu ncnosib3oBaHum
LLIAPUKOMOALLMIMHIKOB C KEPaMUYECKMI LLapuKamMm

KoHuesas dpesa: (16
O6pabatbiBaemMbli
matepuan: A5052
_ YacTorta BpatueHus:

~ 20 000 06/MuUH
2 500 cM®/MUH

Bbicokasi )XeCTKOCTb

Mopaynb ynpyrocty Kepammn4ecKmx LLIapmKoB Ha 50% BblLLE, HYeM Yy CTallbHbIX, HYTO AenaeT X naeanbHbiM ONA NoMEeHeHA
B LUNHAENAX CTAaHO4YHOro o6opynosaH|A9|, Tpe6yr0Luero SKCMNyaTaUMOHHBIX XapPaKTEPUCTUK N5 XKECTKON PE3KM.

30

65BNR10S (CTanbHble
Lapykm) ’
T 65BNR10H e
(Kepamndeckne  ~
= LuapuKm) , 7’
3 65BAR10S
8 201 7 (CranbHble wapwku)
o L7 65BAR10H \ B
[ (Kepamuueckue -
@ /’ LIapuKu) _-"
3 ’ _>X -
- -
% 10k /I s -
9] y - -z
S s == 65BTR10S
O s (CranbHble Wwapukm)
P 65BTR10H
(Kepamuyeckyie Lapuki)
| I

0 I

1000 2000 3000

OceBasi Harpy3ka (H)

MexaHoobpaboTka wnuHgenem NSK npu ncnonb3oBaHum
LLIAPUKOMOALLMIMHIKOB C KePamU4eCKMI LLaprkamm

Topuosas cppesa: ¢80
O6pabatbiBaemMblit
matepuan: S50C
YacToTa BpalleHns:
1200 06/MuH

504 cM®/MUH

Bbicokas TOMHOCTb

OKenepTHble 3HaHUS 1 OMbIT KoMMaHU NSK B 0611acTi MPON3BOACTBA LLAPVKOB M POSIMKOB, a TakKe YCOBEPLLIEHCTBOBaHNE
npoLecca CrexkaHns 1 ynyulleHne Ka4ecTBa UCrob3yemblx MaTepmnanos no3sonseT NSK nporsBoanTb LLapuKn U POSINKLA eLLe

60onee BbICOKOW CTEMEHN TOYHOCTU.

OnameTp wapuka: 9/32"
YBenuuenue: 50 000 pa3

KpyrnocTtb kepammyeckoro Luapmka R
Kepamuyeckuin LwapukonoawmnnHuK

LLlapunkonogLummHmK
C KepammyeckumMm
LuapuKamu

77 wndbyeMoii 3aroToBKM

Bonbluoe
yBenuyeHne
(200 000 paa3)
O6opynosaHue
LN5 U3MEePeHIs
OTKJ/IOHEHMS OT
cepryHoCTH

-+ [onyck Ha oKpyrnocTb

0.14 MKm
01mkm/div

PonnkonoawmnHmk
C KEPaMNHeCKNMI
ponvikamm
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CenapaTtopbl

Cenapartopbl U3 cneynanbHO paspaboTaHHOro nonmmepa, obecneymnsatrowime
BbICOKNE CKOPOCTN U HU3KNIN KOIhDNLMEHT TPEHUS

MMonMMepHble MaTepuanbl WWMPOKO MPUMEHSIOTCHA B MPOU3BOACTBE CenapaTopoB MOALUMMHMKOB Bnarogaps CBOEN HU3KOWM mMacce
(MIOTHOCTL MonMMepa cocTaBnaeT 1/6 MAOTHOCTW NaTyHW), Nerkor opMyeMOCTU 1 BbICOKOW KOPPO3VMOHHOW CTOMKOCTU. onvmepsl
MOIYT UMETb MEHbBLLNIA KOIMDMULIMEHT TPEHWSA 1, COOTBETCTBEHHO, BbIAENATb MEHbLLIE TEMMOThl U 06/1a0aTb NOTEHLMAaNnoM paboTbl Npu
BbICOKMX CKOPOCTSX. [Monnmepbl TakKe MOryT UMEeTb U HU3KYHKD CTEerneHb M3HOCA, YTO CMOCOOCTBYET YBENMYEHWIO CPOKa Cry»XObl
CMa304HbIX MaTepuanoB. PaspaboTaHHbI HaMy NMONMMEPHBbIA cenapaTtop OTAWMYHO MOAXOAUT AN MOALUMMHUKOB, UCMOMb3yeMblX
B LUMVHAENSX METAINOPEXXYLLMX CTaHKOB.

Cenapartopbl gisi pagnanbHO-YNOPHbIX LLAPUKONOALNNHUKOB

Hanpasnsiembiin Wwapukamun nonnammugHbiin cenapatop (TYN) Hus3kuin ypoBeHb wyma

- CneuyanbHas KOHCTPYKLUMSI MO3BOSISET YMEHbLLNTL KO3I(MMULIMEHT TPEHNSI MOALUMMHMKA U CHN3UTL YPOBEHb LLyMa.

- O EKTNBHOCTb AaHHOrO cenapaTopa A0CTUraeTCs Npu MCNONb30BaHUM KOHCUCTEHTHOM cMaskn. CBOBGOOHOE BHYTPEHHEE
NPOCTPaHCTBO MOALUMMHMKA B 3TOM CcenapaTope 605blie, YeM B cernapaTope, HanpaBiseMOM Hapy>KHbIM KOJIbLIOM, BCNeACTBNE HYero
NOSABNSAETCSH BOSMOXXHOCTb YBENNYUTL KOMMHECTBO CMa3KM BO BHYTPEHHEN YaCTV NOALLUMMHNKA.

- Mpougeaypa 3aMBK1 CMa3o4HOro MaTtepuasia B MoAWUMHUK C TaKUM CernapaTopoM [/MTCSH MeHbLLE, YeM Y MOALWNMHAKA
¢ (heHONNONMMEPHBbIM CEenapaTopoM.

CepxckopocTHble PYLLIM Cepus ROBUST

PesyanaT 3CKMyaTauMOHHbIX ncnbiTaHW cenaparopa

70 ! | | |
— — GmEETER T | MoawwnHuk: 65BNR10H-DB
MpeaBapuTeNnsHas HarpysKka nocne C60pKM:
5 60 — —®— Cenapatop TYN [oauuvoHHas npepsapuTensHas Harpyaka 300 H
Q0 Bup cmasoyHoro matepuana: KoHCUCTEHTHas
2o cMaska A
3 < 50 Mogbem TeMneparypbl B MOALWUIMHUKE
2 3 ¢ cenapatopom TYN meHblLue, Yem
S8 40 B MOALUNMHVKE C PEHONbHLIM
o x CenapaTopom Mp1 CKOPOCTY BPaLLEHst
o 2 HWke 1.4 munnnoHa d,n
S o 30
=
opx
32 20 jﬁ/
2
o I
= 10
0 CkopocTb

0 5 000 10 000 15 000 20 000 25000 (06/mMuH)

L | | I L x10*d,n

0 50 100 150 200

®eHoNbHbIN cenapaTop, HanpaBAsAeMbI HapY>KHbIM KosibLoM (T, TR) BbICOKasA CKOpOCTh

- BpaLuarenbHoe OB/KEeHME HanpPaBsaeMoro Hapy»KHbIM KOSbLIOM cenapaTopa
MPW BbINMOSHEHMI BbICOKOCKOPOCTHbBIX Orepauuii 6onee yCTON4MBO.

CranpapTtHble PYLLIM Cepusi STANDARD
CeepxckopocTHble PYLLIM Cepus ROBUST
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Yactb 1 ‘ Yactb 2 ‘ YacTtb 3 ‘ YacTtb 4 Yactb 5 YacTb 6 Yactb 7 ‘ YacTb 8

-
Hanpagsnsiembin ﬁapy»(HmM Hanpagnsiembiii ponvkamm anpasnﬂe»Lﬁ HapyXXHb KOI‘IhLlOI' Lin Hanpaan;m:m MKamm l
KONbLOM (DEHOMbHbI MEXaHUYeCKIN 00paBoTaHHbIi cenaparop 13 nonvagupacupkeToHa nonvamuaHblit cenaparop
cenaparop NaTyHHbIA cenapatop nonueenvneHcynbouaa (M33K)

CenapaTopbl 1A ABYXpPSAOHbIX LMINHOPUYECKUX poJinkKkonogLlunnHNKoOB

HanpaBnsieMblii ponimkamu cenapartop U3 crneuuanbHo paspaboTaHHOro nonumepa C BbICOKOIA
- nonudeHuneHcynbdupa (cenapatop TB) )KECTKOCTbIO

- OnTyManbHast B OTHOLLIEHWN MPOYHOCTN N TPEHNA KOHCTPYKLMA cernapartopa, HanpaBnaAeMoro poankamm.

- [peBoCXoOHbIE (PUBNHECKINE XaPaKTEPUCTVIKM BKIIKOHAOT BbICOKYKO MPOYHOCTL, YAAPHYHO BASKOCTb, M3HOCOCTOMKOCTL W YCTANIOCTHYHO
[ONrOBEYHOCTb MO CPABHEHMIIO C MONMaMUAHBIM MaTePUaioM, UCMOSb3YIOLMMCS AM1st U3rOTOBJIEHVS CEnapaTopOoB.

- Bbicokast TepmocTonKocTb — Ao 220°C.

OByxpsigHble LMANHOPUYECKne
PONMKOMOALLNIHUKM
Cepuisi C BbICOKOI XXECTKOCTbIO

Cenapatopb! AN OgHOPSAAHbIX LUINHAPUYECKUX POSIMKONOALWNMHUKOB

o Ceepx-
Hanpasnsemblin Hapy>XHbIM KONbLIOM cenaparop u3 nonnacdpupadupketoHa (cenapatop TP) CKOPOCTHbIE

I

- MuHmManbHas oedopmMaumsa cenapatopa obecrneqmBasT CTabubHOCTb PaboThbl MPW BbICOKMX CKOPOCTSIX.

- Bbicokast TepMoCTOMKOCTb — 0 240°C.
- [peBocxofHan M3HOCOCTOMKOCTb Y MUHUMASTbHASA CMasKa.
- PU3MHECKNE CBONCTBA BKITOHAIOT BbICOKYIO MPO4HOCTb, YAAPHYIO BA3KOCTL, W3HOCOCTOMKOCTbL W YCTaNIOCTHYHO MPOYHOCTb.

CBEPXCKOPOCTHbIE OOQHOPSIAHbIE
UMANHOPUYECKNE POSIMKOMOALLNMHNKIA
Cepus ROBUST

YHuBepcanbHble

MexaHn4eckn o6paboTaHHble laTyHHbIe cenapaTtopsbl, HanpaBasiembie ponaukamu (MB, MR)

- Takoi cenapaTop 06n1aaaeT NPeKpacHO TEPMOCTONKOCTHIO, BbICOKOW MPOYHOCTBLIO U XKECTKOCThIO.
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KOMMOHEeHTb!I NOALUVNMHUKOB

CepxTo4yHble noawmnnHukn NSK, narotossieHHble N3 Hambonee noaxopaLmx

mMartepuanos U nMerwLmne onTumMmalsibHyrtO BHYyTPEeHHIOO KOHCTPYKLUWIO

PapuanbHo-ynopHbie wapukonoawunHuku (CtaHgapTHasa cepus / Standard)

20| NSK

Cenaparop
Tena kKayeHns MNonnamuaHbilii
Kepamuyeckne DeHOoNbHBIN
SuJ2
Konbua
SuUJ2
Tun Konbua Tena kaveHust Cenapatop
Tun SUJ2 SuUJ2 SuJ2 Monvamig 46 (TYN)
Tun ¢ Kepamm4ecKMn ®eHon (TR)
wapnKamm SuUJ2 Kepamunyeckue
PapuanbHo-ynopHbie wapukonoawmnHuku (Cepus ROBUST)
Cenapartop
Tena Ka4yeHus MonnamuaHblii
Kepamuuieckue DeHONbHbIN
SuUJ2 N33K
Konbua
SHX
SuUJ2
Tun Konbua Tena kaveHus Cenaparop
S SuJ2 SuJ2
Monnamng 46 (TYN)
H SuUJ2 Kepamunyeckne ®eHon (T)
M33K (T42)
X SHX Kepamunyeckue




YacTb 1 ‘ l-IaCT|:2 ‘ YacTtb 3 ‘ YacTb 4

Yactb 5 YacTtb 6

YacTtb 7 ‘ YacTb 8

LnnuHppuyeckue poimkonogwnnHUKn

Cenapatop
NnecC
Tena Ka4yeHus NayHs
SuUJ2
Konbua NN30
SuJ2 Tun Konbua Tena KayeHus Cenapatop
. MocC (TB)/
CTtaHpgapTHbIN SuUJ2 SuUJ2 Narynb (MR)
Cenapartop
Tena Ka4yeHuns E:g‘:b
Kepamuyeckne
SHX N10
SuUJ2
Tun Konbua Tena ka4eHust Cenaparop
Konbua CraHpgapTHbIN SuUJ2 SuJ2 NatyHb (MR)
SHX
SuJ2 RS SuUJ2 SuJ2
RX SHX SHX M33K (TP)
RXH SHX Kepamunyeckue
YHopHo-pa;maanble wiapukonogLnnHuUKA ansd ornop WwapoBMHTOBbIX Nap
Cenapartop
Monnamupg,
Tena KayeHus NatyHe
SuUJ2
Tun Konbua Tena ka4eHust Cenapatop
Konbua I
N5 IPUMEHEHNS
SUJ2EP Ll SUJ2EP SUJ2 Monnamup, 66
SuUJ2
[Onsa npymeHeHns
B 060PYyA0BaHNN Monvamug, 46/
TS Noa S Sl JlatyHb
OaBneHnemM
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CBerTO‘-IHbIe noagwWMNMHUKN - HOMeHKNaTypa npoaykKkummn

KomnaHua NSK nponssognt HECKOIbKO TUMOB BbICOKOTOYHbIX MOALUMHUKOB, BKIOYas
NOALIMNMHNKN C yNyYLWeHHbIMU pabovnmm xapaktepuctukamm cepum ROBUST™,
creunanbHylo Cepuio MNOALWUMHUKOB AN YHUKaNbHbIX U Crieunanm3mpoBaHHbIX YCTOBUN
NPUMEHEHMS, a TakKXXe CTaH4apTHYHO CEepuIo NOALWMNMHUKOB.

BbICOKOTOUHbIE paauasnibHO-YMOPHbIE LUAPUKOMOAWNMHUKNA  [EEE el e e el

CraHpapTHas cepus
BaszoBble cepum BbICOKOTO4HbIX noawmnHukoB NSK, nponssogmmble no ctaHaapTy ISO.

- Cepum 70xx, 72xX, 79Xx
- Tpw Tvna yrna koHTakTa: 15° (C), 25° (A5), 30° (A)

- [1Ba Tvina KOHCTPYKLMM cenapaTtopa: B 3aB1CMMOCTY OT TPEOOBaHWIN MPUMEHEHIS MOXHO BbIOpaTh
dheHonbHbIN (TR) nnmn nonnammarbin (TYN) cenapatop

CBepPXCKOPOCTHbIE paanasibHO-yNMOpPHbIE LAPUKOMOAWMNMHUKN [ eLelERE{0]={B/Sh )
Cepus ROBUST (BNR, BER)

MOALIMMHNKLA C YAyHLLEHHBIMN PaBOoUYMMN XapakTeprCTMKaMK, pa3paboTaHHble 4151 BbICOKOCKOPOCTHbBIX
onepauuni Npu HeboNbLLOM NogbEME TeMnepaTypbl. [TpeaHasHaueHbl Ans onepaumin CBEPXTOHHOM
MaLLUMHHOW 06paboTKM 1 PaboTbl B CBEPXCKOPOCTHOM PEXMME.

- Opa Tvina yrna koHtakTa: 18° (BNR), 25° (BER)

- [IBa Tvna maTepuana N3roToBNeHVS LWAapUKOB: CTaulb (TN S) 1 kepamuka (Tun H n X)

- [1Ba Tvna KoHCTPYKUUn cenapatopa: deHonbHbn (T) nnm nonnammaHsin (TYN) cenapaTop, B 3aBUCUMOCTU
OT 3KCMIyaTaLMOHHbIX TPebOoBaHWIA

- MogwmnHrkm cepun ROBUST MOMyT MPUMEHSTBCS B CBEPXCKOPOCTHbBIX Onepaumnsx (cebiwe 3 MaH d.n)

Panmaano-ynoprle LwiapukonogunnHMK € yrnJjloTHeHnem

CneunanbHasa cepusi
[MoAWMNHVKN NPeaBapUTENBHO 3arnOSHEHbI CMa3KOoW 1 3aKPbITbl YINIOTHEHNSIMA, YTO 0bnervyaeT yxo4
3a HAMW. |_|O,D,XO,D,FIT Ang npMeHeHna B LLINNMHOENAX METaNNIOPEXYLLIMX CTaHKOB.

- CTaHfapTHas cepust CBEPXTOYHbIX PaaVanbHO-YMOPHbIX LLAPUKOMOALLMIHNKOB
- Cepust ROBUST — cBEpXCKOPOCTHbIE paanabHO-YNOPHbIE LLAPUKONOALINAHUKA
- rnana3oH BHyTpeHHMX anameTpoB: 30-100Mm B cepuisix ISO 10 1 19 (70xx 1 79xx)

BbICOKOCKOPOCTHbIE YNOPHO-pagnasibHbie Cepwisi ROBUST
LIAPUKOMOALLMIHUKM

Cepuss ROBUST (BAR, BTR)

IMOALMMHVKA C BbICOKOW XXECTKOCTBLIO A1 NPUMEHeHNsA B TOKaPHbIX CTaHKax.

- [1Ba Tvna yrna koHtakTa: 30° (BAR), 40° (BTR)
- [lBa B1aa matepmana n3rotoBneHns LapuKoBe: CTasb (Tvn S) 1 kepammka (trn H)

CBerTO‘-IHbIe papuasibHO-yrNopHbI€ lWapukonoAaLnnHNKn Cepuss ROBUST

Cepust ROBUST (BGR)

BblCOKOI’IpOI/ISBO,D,I/ITeJ'IbeIe noaLnnHnKK, cneupanbHo paspa60TaHHb|e and onepaLu/n?l BHYTPEHHErO
UJJ'IVICbOBaHI/IF! N NpMeHeHna B BbICOKOCKOPOCTHbIX ABUraTeNnAax rnog Npy>XMHHbIM rnpeaBapuTesibHbIM HAaTArOM.

- [lnana3oH BHYTPEHHNX AMaMETPOB: ¢6-25 MM, yron KoHTakTa: 15°

- [1Ba B1aa maTepuana nsroToBeHrs LWapmkoB: cTanb (Tyn S) 1 kepamuka (Tun H n X)
- HepasbemHblin Tin

- YHMBepcasnsHble kombuHauum (DU n SU)
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Cepua ROBUST — aT0 cepuisi CBEpXTO4HbIX MOAWMNHUKOB NSK € yfyyLLEHHbIMI paboUvMmn XapakTepucTUKamm.

CBepXCKOPOCTHbIe OOQHOPSAAHbIE

unnnHpgpuy4eckue posamnkonogamnHuKn Cepust ROBUST - [

Cepuss ROBUST CraHgapTHas cepusi

LinnnHapryeckme NOALLMMHIKIA C YAYHLLEHHBIMA PaBoHMMM XapakTepucTKamm, pa3paboTaHHble crneumansHo
[t CBEPXCKOPOCTHbIX OrepaLii, HanpuMep, B WMMHAENSX 06pabaTbiBatOLLMX LIEHTPOB.

- [Ba Byba Matepriana u3rotosneHust cenapartopa: natyHb (MR) 1 MO3K (TP).

- Tpw BYAa MaTepuana U3roToBNEHNS POMKOB: CTaulb, SHX 1 kepammka

- CBEPXCKOPOCTHbIE NoALMnHMKL ceput ROBUST koHCTRyKLm RXH MoryT npuMeHsaTbes npu 3 MiH d. n
M Cenapatop MR 1cronb3yeTcst B CTaHAapTHOM cepumn

Ll,Byxpﬂ,qule unnnHapnyeckne posimkonogLlunnHnkKn CranpapTHas cepust

Cepusi C BbICOKOI XKECTKOCTbIO

MoAWMNHVKL 3TON cepun obecneumBaioT BbICOKYO XXE€CTKOCTb MNPW BbICOKOCKOPOCTHOM peXxnMme
NPUMeHeHs, HanpumMep, B LWNHAOENAX TOKapHbIX CTaHKOB.

- [Ba B1Oa MaTepviana n3roToBneHust cenaparopa: natyHs (MB) n MNeC (TB)
- CTaHpapTHas cneumdurkaums E44: cMa304Hble OTBEPCTUS 1 KaHaBKa B Hapy>KHOM KOSbLE

YnopHo-paauanbHbie LWapUKOMNOALWUMHUKA OJ11 Orop

CneupansHas cepuda
LUAPUKOBUHTOBLIX Nap

,D,J'IH NpUMeHeHnA B CTaHKax

YNOPHbIE NOALUMMHNKM C BBICOKOWN »KECTKOCTbIO, paBpa6OTaHHble crieumanbHO Ang NpUMEHeHrA B onopax
LLIAPOBMHTOBbLIX Nap MeTannopexXyLLmnx CTaHKOB.

- Yron koHTakTa: 60°
- YHMBepCcasbHbl MO S0ObIM TPEOOBaAHNSM K XKECTKOCTM U CPOKY Cy>KObl

- TakKe BbIMyCKarTCA MOALUMMHUKM, NPEABaPUTENBHO 3arOSHEHHbIE CreLVanbHON CMasKoi
- HoBas cepuvist 3TX NOALMMHUKOB C KOHTaKTHbIM YMIOTHEHNEM 11 BOGOCTONKOW CMa3KOoW

YnopHo-pa,qmaanble LapukonogwnnHukKn ansa ornop

neynanbHasa na
LIApOBUHTOBbIX NMap CneuvaneHas cep

[na o6opynoBaHnsa MHXEKLVMOHHOMO NPeccoBaHns

KOHCTpYKUMS ¢ BoNbLUEN rpy30N04bEMHOCTHIO 06ECNeYMBaET B NATb Pa3 60bLUMIA PACHETHBIN CPOK
CNYy>XObl MO CPABHEHNIO C OObIYHBIMU MOALLMMHMKAMW 418 OMOP LLIAPOBMHTOBBIX Map, MPUMEHSEMbIX
B CTaHkax. Konm4ecTBO psiioB MOXET ObITb YMEHBLLLIEHO.

- bonee npocTtas akcnyaTauusi o CPaBHEHMIO C KOHNHECKUMU POSIMKOMNOALLIMMHUKAMMW U YIIOPHBIMUA
CchepUHECKMI PONMKONOALUMMHMKaMI Bnarofapst HEPasdbeMHOM KOHCTPYKLMN

- OnTUmManbHas KOHCTPYKUMS LWapnKoB obecnedmBaeT 60nee HU3KUIA MOMEHT BpaLLeHNst
- YHMBepcaribHbl Mo NobbIM TPEOOBAHNSM K XKECTKOCTM 1 CPOKY CIYy>KObI

BbICOKOTOYHbIE paguasnbHbie LapUKONOALWNMHUKN

& %) CneuyuanbHas cepus
(c rny6okoli KaHaBKoO) H P

Cneumaanaﬂ cepusa
MoaxoOaT Anst BbICOKOCKOPOCTHbIX U1 BbICOKOTOYHbIX ABMraTesen.

- [IBa Tvna cenaparopa: nonMaMmnaHbIi cenapatop, Hanpaensemsin wapnkamm (T1X, TYA)
- BecluymHas pabota, HV3KWIA ypoBEHb BMOpaLn
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CBEpXCKOPOCTHbIE PaANabHO-YNOPHbIE LWAPUKOMOALNMHIKY

KOHCTpYKUMA 3TUX NOAWMUMHMKOB 06ecneunBaeT BbICOKOCKOPOCTHYIO paboTy 1 HU3KUI
ypoBeHb TennosbigeneHus — Cepua ROBUST

Hn3Kunin ypoBeHb TennoBbloeNneHns

Bbicokast ycTon4nBoCTb K 3aefaHunio

Mpenmylectea

YnydweHHas TemnepaTypHasi CTabuibHOCTb

A W DN =

YcTon4mesocTb npn pa60Te Ha BbICOKNX CKOPOCTAX

yJ'Iy“ILIJeHHbIe SKCrJiyatalnoHHbIe
XapaKTepUCTKMN Tun Spinshot™II XE

KOHCTPYKLWS C BO3MYyLUHO-MacnsHoM
CMa3KoW 06eCneqnBaET CHKEHNE YPOBHS
LUyma, BCEACTBYE YEro 3TV NOALLMAHKY
MOryT UCMOMb30BATECS Ha OrnepaLysix,

rae TpebyeTcs HU3KWA YpOBEHb Lyma

- MaTepvian BHyTPEHHEr0/Hapy»KHOro KoneL,:
TepMocTolkas cTanb SHX

- Kepamunyeckime Luapukm

- Belbop cenapaTopa B 3aBUCUMOCTY OT
TpeboBaHWIN K CKOPOCTU:
Hanpasnsemblin Hapy>XHbIM KOMbLOM hEHONBHbIN
cenaparop - A0 2.5 MiH d_n
M33K cenapatop, HanpaBsemblii Hapy»KHbIM
KOMbLIOM — CBbilWe 2.5 MH d_n

Cepus ROBUST, tun X
BblcokonpounssoauTenbHble MOALLMMHMKIM, obnagatoLLme
BbICOKOW M3HOCOYCTONHMBOCTBLIO 1 CONPOTUBNEHVEM
3aefaHnio Mpy paboTe Ha BbICOKVIX CKOPOCTAX

- Matepuvan BHyTpPeHHEro/Hapy>kHOro KoseL: TEpMOCTOMKast
cTanb SHX

- Kepamuyeckue Lapviku

- Hanpasnsembli Hapy>XHbIM KObLIOM (DEHOSbHbI
cenapartop

Cepusa ROBUST, tun H
Bblcokoka4eCTBEHHbIE NOALLUNMHUNKNA, o6ecneL4MBarou_|,me pa60Ty
Ha BbICOKUX CKOPOCTHAX U HU3KWN YPOBEHb TEMJI0BbIAENEHNA

- MaTepwuan BHyTPEHHero/Hapy»XHOro KoneLy: cTab

- Kepamunyeckme Lapykm

- Bblbop cenapaTopa B 3aBYCHMOCTM OT TPEBOBaHMN MO CKOPOCTU:
Hampaensembin Wwaprkamy noamamuaHbIn cenaparop: Ao 1.4 M d n
Hanpasnsemblin Hapy>XHbIM KOSIbLIOM (heHONbHbIN cernapaTop: CBbILLEe
1.4mHd n

Cepus ROBUST, tun S

CranbHble LapunkonoaLUnnHUKM no OnTUMasbHOM LieHe

- Matepwian BHyTPEHHero/Hapy>XHOro KoneLl: cTanb
- CTanbHble LWapyikv

- Hanpasnsiembin Wwaprkamy nonvamnaHbIi cenapatop Bblicokas CKOPOCTb

L —
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XapakTtepuctuku cepumn XE

- BbICOKOCKOPOCTHbIE XapaKTepUCTUKN (Mpu YCTaHOBOYHOM NpegHaTsre)
Mpy yCTaHOBOYHOM MPeaBapuUTENbHOM HaTsre 0becnevmBasTCs BbICOKOCKOPOCTHas paboTa
[0 2.5 MH d_n Npun OXNabkAeH BOAsHOM pyBallkomn (MakcManbHO 2.7 MiH d. n 6es3 Takoro
OXNTXOEHUS).
- BecwymHas pabota
Ha 3-5 b T1we, 4eM npun 06bI4HOM CMa3biBaHUW BO3AYLIHO-MaCSIHOM CMa3KOoM.
- NonoxeHne
CoxpaHsieT yCTOMYMBOCTb Kak Mpy BEPTVKANBHOM, Tak 1 FOPU30HTaNbHOM MOMOXKEHUN LUMMHAENS.
- MeHbLIMIA pacxof Bo3ayxa

Pacxop Bo3ayxa MoXeT 6biTb 1/3 No cpaBHEHNO C 0OblHHbIM CMa3biBaHMEM BO34YLLIHO-MACIsiHOM
CMa3Kow.

AHanuTn4eckune AaHHble

[ns TOro 4Tobbl YCTAHOBWTL OMTUMaUTBHBIE TEXHUHECKIE TPEOOBAHMS K KOHCTPYKLMM, COBPEMEHHAs MporpaMmMa aHanmaa yHmThIBaET CKOMbXEHME
BHYTPW MOALLMMHUKA 1 MOLEMPYET NOBbILLEHVE TEMMePaTypbl. 3a CHET YMEHbLLEHHOrO TennoBblaeneHns noawmnHnkm cepum ROBUST obnagaiot
6onbLUel CTabunbHOCTBIO MO CPABHEHWIO C MOALLUMMHMKaMI OBbIMHbBIX CEPUIA.

TennosbigeneHne Npu cMasbiBaHUM KOHCUCTEHTHON CMa3Koii [NoBbILLEHIE TEMMEPATYPbI HAPYXXHOIO KOMbLA MPY CMa3biBaHIN KOHCUCTEHTHO CMa3Koi
AHanutuyeckoe 3HadeHve (¢ 65 mMm) PesynbTtat ncnbitanus (¢ 65 Mm)
140 3 = 50
= L ’ Qs A
[} 120 E 8 w0k
2 100+ Qo 3
GIJ CTaHpapTHble MOALUUMHUKN 8 E 30k
80— ' s 5 CraHpapTHble NOALUMHUKN
3 - o 2
£ 60 _- 5o 20F
[1] = [
g awr ;2
[~ L Cepust ROBUST 3 X 101
o 20 33 Cepus ROBUST
= 28
0 1 o T 0 1
0 5 10 15 20 = 0 5 10 15 20
CkopocTb (06/MyH x 10°%) CkopocTb (06/MuH x 10°)
[aHHble ucnbiTaHuin
TemnepaTypHble AaHHble NPV CMa3blBaHNWN KOHCUCTEHTHON CMa3Koii TemnepaTtypHble aaHHble Spinshot™ 11
60 T 80 T T T
3 _ —&—Tun X }I 3 _ 70l ~—— C oxnaxpeHvem Kopnyca N
% %) 50 [~ =—#*—Tun H (El‘ %) A= Be3 oxnaxmeHns Kopnyca /
© = —o—Tun S Vd Va / @ = 60 ! Ve
2% a0 } oy | Moawmnhuk: 65BNR10XETDB y.
g é MopwunHuk: 65BNR10-DBB / /// E é 50 MpepBapuTenbHas Harpyaka /
[0} g 30 [ MpepnsapuTtenbHas Harpyska /. o g 40 | nocne c6opku: 200 H /
; o nocne c6opku: 300 H / /J/ g o 30| MeTop cmasbiBaHus: )
§ S 20 [ Metoa o : / § 5] VG32, 0,03 cm3/8 MuH, 2 Hacapkn /
e g cmagka MTE ] s 20 "
3 > 1 El > —
aa / A % 10 —
o ¢ 0 CkopocTb oI 0 L CkopocTb
c 0 5000 10 000 15 000 20000 25000 O6/MUH c 0 5000 10000 15000 20000 25000 30000 35000 O6/MUH
L 1 1 1 1 X105dmn L L L I} X106dmn
0 0.5 1 1.5 2 0 1 2 3
TemnepaTypHble AaHHble NPy CMa3biBaHUN
BO3[YLLUHO-MaCNsHOW CMa3Komn CpasHeHwe ypoBHel Luyma
50 T 88 T T
P —&— Tyn X 86l ——Tun XE (Spinshot™ II)
E'(O') a0l T TunH & —®—Tun X
Sy Moawvnkmk: 70BNR10-TDB / 1 T 8 /4>
g f 30| MpepBapuTenbHas Harpyska ./ © 82
s S nocne c6opku: 150 H - £ 80 //
X [ MerTop cmasbiBaHus: VG22, A 3
e g 20 0,03 CM%/8 MUH, 2 HacaaKu é/ 2 78
% ; C OXNXKAHVeM Kopryca g 76
3 10 o
3 § g n —
E T 0 CKkopocTb 7 4 CkopocTb
0 5000 10000 15000 20000 25000 30000 35000 OO/MWH 0 5000 10 000 15 000 20000 25000 OO6/MUH
L I I L x 108 d,n L I I I I x 108 d,,n
0 1 2 3 0 0.5 1 1.5 2
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BbiCOKOKaYeCcTBEeHHbIe LUANHAPUYECKmne

KoHCTpyKumsa aTux NoALWMnNHUKOB obecnevnBaeT paboTy Ha BbICOKNX CKOPOCTSIX
N BbICOKYHO XKECTKOCTb

1 Huskunin YPOBEHb TEMNOBbIAENEHNA

I penmMyLlliecTBa 2 YnyuweHHas conpoTUBASEMOCTb 3aeaHuio

3 CrabunbHas paboTa Ha CBEPXBbLICOKVX CKOPOCTAX

YnyylleHHble SKChyaTaulmoHHbIE

XapaKTEPUCTVIKM CBEPXCKOPOCTHbIE OQHOPSAHbIE
LuanHgpuyeckKne

PONMNKOMOALINMHUKN

Cepus ROBUST, Tun RXH

HpeBOCXOﬂHbIe TEXHUNYECKME XapaKTePUCTNKN,

0becneymBatoLLe ONTYMASbHYHO YCTOMYMBOCTb

K 3aefaHvto NMpu paboTe Ha CBEPXBbLICOKINX

CKOPOCTHAX

- Matepuan BHyTPEHHEro/Hapy>KHOrO KOJELL:
TepMocTolikas ctanb SHX

- Kepamundeckmne ponvkm

- Hanpansiemblii Hapy>XHbIM KOJbLIOM
cenaparop 13 nonmmepa MoK

CBEepXCKOPOCTHbIE OfHOPAAHbIE LUIMHAPUYECKNe
PONMKOMNOALUNMHUKA

Cepusi ROBUST, Tun RX

npeBOCXO,D,HbIe TEXHNYECKNE XapaKTepUCTUKN B COYETaHNN C MBHOCOyCTOVI‘-WIBOCTb}O
1 COMNPOTUBIIEHMEM 3aedaHno Npn paﬁoTe Ha CBEPXBbICOKMX CKOPOCTAX

- Matepuan BHyTPEHHEro/Hapy»>XHOro Konew,: TepMocToikas ctasib SHX
- Ponvikn 13 ctann SHX
- Hanpasnsiemblin Hapy»<HbIM KOMbLIOM cernapatop 13 nonmmMepa MNasSK

,D,Byxps-mele unnmnHopnyeckue posimkonoawnnHuKn
Cepus BbICOKOI XECTKOCTN
Cepusi NOALLMMHUKOB C YAYHLIEHHBIMY PaB0Y MM XapakTepUCTUKaMM
1 CenapaTopoM 13 HeflaBHO pa3paboTaHHOro nosvMepa
- Matepuan BHyTPEHHEro/Hapy>XHOro KoneL: cTab
- Hanpaensemblii ponvikami cenapatop 13 noandeHuneHcynbhuaa

VN HanpaBnseMbli POIMKamy NaTyHHbIA cenapaTtop
(BbIGOp 3aBMCHT OT 3KCMITyaTaLMOHHBIX TPEOOBaHWIN)

CBepXCKOPOCTHbIE OQHOPSAOHbIE
unnmHpgpuyeckne ponmkonogwunHnkKn

Cepusa ROBUST, tun RS

BTN NOALMMHUKIA 06eCcneqnBatoT peHTabesbHYo aKernyaTaumio
Ha BbICOKMX CKOPOCTSIX

- Matepuan BHyTPEHHEro/Hapy>KHOro Kosew: CTalb
- CTasibHble PONMKM
- Hanpasnsiemblii Hapy»XHbIM KObLIOM cernapaTtop 13 nonumMepa MoK

O,IJ.HOpﬂ,E[HbIe unnumHgpuyeckne posinkonoaLwnnHUKn
CraHpapTHas cepus
[MoAWMNHUKY CTaHAAPTHOMO TVMa C NaTyHHbIM CenapaTopoM

- Matepuan BHyTPeHHero/Hapy»<Horo KoseLl: ctasnb

- Hanpasnsaembin ponnkamv naTyHHbI cenaparop Bbicokas CKOPOCTb

S —
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poiankonoaLNnHUKA

‘ l-IaC'r|:2 ‘

XapaKTepI/ICTI/IKVI ABYXPAAHDBIX UWNNTNHOPNYECKNX POJIMKONOALUNMHUKOB C BbICOKOW >XECTKOCTbIO

- YBENNYEHHbI CPOK 3KCryaTaummn noaLumnnHmika
CenapaTop 13 creuyanbHo paspaboTaHHOro NonMMepa NnonmdeHuneHcynbenaa obnagaeT TEPMOCTONKOCTLIO 1 06ECNeHMBaeT BbICOKYHO
XECTKOCTb NOALLIMMHNKA. [10 CPaBHEHMIO C NaTyHHbIM CEMapaTopoM 3TOT CernapaTop yaanseT YacTuULbl U3HOCa, TeM CaMbiM YBeNY/Bast
pecypc cMasku.

MoBbiweHne TeMneparTypbl HAPY>XHOro Kosbua

MpepensbHas CKOPOCTb npv cMa3bliBaHNN KOHCUCTEHTHOWN CMa3Koin
— 15000 30
I
§ _ ~—#— NopWwunHKK ¢ cenapaTopom 13 Hosoro nnactuka (MdC)
S a —~ 25 [ MoawnnHuk ¢ cenapaTopom 13 0bbI4HOro NnacTuka (nonvammuaa)
o ﬁ'g(i MoawwmnHuk: NN3019
._E" 10000 - 3 ‘:‘,’— 20 Bupa cma3ouHoro matepuana:
g 0,85 Mk d.n 2 2 KOHCUCTEHTHasi cMaska
% z9 3a30p nocie ycTaHoBKu: 0 um
2 - X1
& es
[
x s 0
15} o
I 5000 - 3 X 10
i} R
= o Q
% Konbua n ponvku: Ctane 2 T
g CMma3blBaHNe KOHCUCTEHTHOW CMa3Koi [ 5
C
ol | | | | | | | | | | 0 CKOpOCTh
60 65 70 75 80 85 90 95 100 105 110 0 2000 4000 6 000 8 000 10 000 12000 (06/MuH)
BHyTpeHHuiA gnameTp (Mm) x 108 d,n

0 0.6 1.2

XapaKTepUCTNKN CBEPXCKOPOCTHBIX OAHOPAAHbIX LWANHAPUYECKNX PONIMKONMOALWNMHNKOB cepun ROBUST

- Huakunin ypoBeHb TennoBbigeneHns
BHYTPEHHSAS KOHCTPYKLMS 1 YyYLLIEHHBIN MaTepuan cenapaTtopa 06ecneuvBatoT HU3KUIA YPOBEHb TEMTOBbIASIEHS.

- YCTON4YMBOCTb K 3aefaHunto
MoawmnHmkm TMnoB RX 1 RXH narotaenveatoTest U3 ctanv SHX, 6narogaps Yemy yny4iaeTcst COnpoTUBASEMOCTb 3aefaHunio.

- CnocobHOCTb paboTbl HA BbICOKMX CKOPOCTAX
Cenapatopbl noawmnHukos TunoB RS, RX n RXH naroToBneHsl n3 TepMocToikoro matepuana No39K, npeaHasHa4eHHoro ans padoThbl
Ha CBEPXBbICOKMX CKOPOCTSX (CBbie 2,5 MH d_ n).

MoBblLEeHWe TeMnepaTypbl NPy cMasbiBaHUN

MpepensHas cKopocTb BO3[YLLUHO-MaCNSHOW CMa3Kom

40 000 70
E 35000 _ Ycnosus ucnbitaHus
= Z _ 60| Mopwmnrmk: N1014RXHTP
B 30000 Tun RXH: 2,2 MaH d,n E’Q(_), MeTop cmasku: Bo3ayLwHo-macnsHas (VG22)
o 8 @ 50| 3asop nocne ycrarosku: O im
5 25000 @3
g8 >3 40

[
2 20000 (- X
S e g 30
% 15000
g Tun RS: 1,4 MaH dn § %
2 10000 35 20
Q m ©
=8 o I
8 5000+ MmacnaHo-Bo3AyLWHas cMa3ka c 10
C
0 I I I I 0 CkopocTb
40 50 60 70 80 90 0 5000 10000 15000 20000 25000 30000 35000 40000 (06/MuH)

0 0.5 1 1.5 2 2.5 3 3.5

BHyTpeHHWiA gnameTp (Mm) x 10° d,,n
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BbICOKOCKOPOCTHbIE YIOPHO-paauanbHbie
LLAPUKONOALUNMHUKN

MoAwnnHNKN € yny4leHHbIMK pabounmMmn XxapakTepuctnkamm, codetarowme B cebe
CNOCOBHOCTb PaboThbl HA BbICOKUX CKOPOCTAX U BbICOKYHO XecTKocTb — Cepuss ROBUST

1 Cnoco6HocTb paboTbl Ha BICOKMX CKOPOCTSAX
2 Huskuii ypoBeHb TennosblaeneHns

Mpenmylwectea

3 Bblcokasi TOMHOCTb

BbICOKOCKOPOCTHbIE YNOPHO-paanabHble
LLIAPVKOMOALWMNIMHUKN

Cepust BTR10

Yron koHTakTa 40°, BbiCOKasi oceBast
>KECTKOCTb U HU3KWIN YPOBEHb

TennosblaeneHvs. BaavmosameHsembl
¢ nofwmnHvkamm cepumn TAC.

BbICOKOCKOPOCTHbIE YNOPHO-paguanbHbie
LLIAPUKOMOALMNMHUKIA

Cepus BAR10

Yron koHTakTa 30° obecrneqmBasT
CMOCOBHOCTL PaboThbl HA BbICOKMX
CKOPOCTSAX. B3anmosameHsembl

¢ nofwmnHvkammn cepuin BTR 1 TAC.

[ByxpsfHble YNopHO-paavasibHble
LLIaPUKOMOALUMMHUKM

Cepusa TAC

Yron koHTakTa 60° 1 4YpesBblHanHO
BbICOKasl 0CeBast XECTKOCTb.

- BblcOKasi TOMHOCTb

XapakTepucTUKKN ynopHo-paananbHbIX LWAapUKONOALWUIHUKOB

TepmoanemeHT

TepmoanemeHT

100BAR10STYN
100BTR10STYN

Bﬂaro,u,apﬂ BbICOKOW CTEMEHN TOYHOCTU 3T MNOALUMMHUKA UAEaNbHO

noaxoadaT ond NnpuMeHeHna B LUNNMHAOENAX TOKaPHbIX CTaHKOB.

- Bzanmo3ameHsieMocTb
LN yayHweHns xapakTepucTyK YCTONYMBOCTY LUNVMHAOENSA MOALVMHUKA

- 5
| 100TAG20X NN3017KR T
4 NN3020KR | -

cepuin BTR 1 BAR MoryT 3ameHsATbCs NoawmnHmkamm cepum TAC

npY MUHUMaNbHOM Moannkaumn wnnHaens. (CM. pucyHok cnpasa.) KOHCTPYKLIS MCTBITATENSHOMO MEXAHIME

[aHHble NPy CMasblBaHUN KOHCUCTEHTHO CMa3KOi OceBas Harpyaka 1 CMeLLeH!e Mo oK

25 o5

20— X

A X A 100TAC20X (0=60°)
5 M 100BTR10STYNDB (0,=40°)
M X 100BAR10STYNDB (0,=30°)
Cma3blBaHe KOHCUCTEHTHO cmaskoii (Isoflex NBU15)
0 : . . : : ! CKopoCTb
0 1000 2000 3000 4000 5000 6 000 7 000 (06/MuH) 0 2000 4000 6 000 8000 10 000
L I I I I I I I I x 104 dn
0 10 20 30 40 50 60 70 80

lMoBbileHWe TeMnepaTtypbl
Hapy>Horo kosbua (°C)
»
CwmetLLeHre no ocu (Um)

OceBasi Harpy3aka (H)
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CBepXTO4Hble paguanbHO-yNnopHble

lwapukonoaownnHNKn

BbICOKOTOYHbIE N AONrOBEYHbIE NOALWNMHUKA OS5 LIJI'II/IH,D,GHGI?I BHYTPEHHEero

wnncosaHus — cepuss ROBUST (BGR)

1 OntnmanbHas BHYTPEHHAA KOHCTPYKUUA

M peun MyLIJ‘eCTBa 2 TpocToe obpalLeHne 6rarogapst Hepa3beMHO KOHCTPYKLMM

3 LLnpokuii BLIGOP KOMMOHOBKI C YHUBEPCAbHON KOMBUHALMEN

Xapaktepuctukn cepum BGR

- OnTManbHas KOHCTPYKLUS

OnTMarnbHasi KOHCTPYKLMS HanpaBiseMoro Hapy»KHbIM KOJIbLIOM cenapaTtopa obecrne4vBaeT

YIyHLLEHHOe CMasbiBaHe NoaLMnHuKa. Ons cTabuibHOM Nofaqm cMaski B MOALLIMAHMK
3arn1e4nK BHyTPEHHEro KofbLia ocnabneH.

- YBEIMYEHHbIV CPOK Cy>0bl
TepmocTolikast cTanb SHX obecneunBaeT bonee AnMTesbHbIN CPOK KCMyaTaumm
NOALUNMHMKA.

- MpocToe obpatleHne
HepasbeMHaﬂ KOHCTRYKUMA obneryaet o6pau.|,eHV|e C NOALLNMHNKOM.

- CBepxBbICOKast TOYHOCTb
VsrotaBnmeatotcs no ctaHaapTy 1ISO knacc 2 (ABMA ABEC9).

- YHuBepcasnbHas KoMbnHauus
MoAWNNHUKK MOTYT yCTaHaBMBATLCS B 0ObI4HbIX KOMMoHoBKax DB/DF/DT,
a TakKe B pasindHbIX ApYrix.

Mopaya macna

T~
-
/

15°
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YnopHo-pagnanbHble LapuKonoALWNMHUKA
onop LWapuKo-BUHTOBbIX Nap

(ans npumeHeHns B CTaHKax)

CneumnanbHble BbICOKO3(h(heKTUBHbIE MOALIMMHUKMN C BbICOKOW XXECTKOCTbIO — cepusi TAC B

YBennyeHHbIn CpoK Cry>K6bl

Hu3kunin KpyTALWNA MOMEHT

Mpeunmyuwiectsa

MpocToe obpaLleHne

1
2
3
4

Bbicokasi TO4HOCTb

XapaKTepI/ICTI/IKI/I nopLnnHUKOB OMNnop WapoOBMHTOBbIX NMap CTaHKOB

- YBennM4YeHHbIN CPOoK 3KcryaTaumm
KOMMOHEHTbI M3rOTOBMEHBI U3 CBEPXHMCTOM OONrOBEYHOM cTanm EP.
- BblCOKas >XecTKOCTb
CneupanbHas BHyTPEHHSISI KOHCTPYKUNS (Yron KoHTakTa 60° 1 60sbliee KOMMYECTBO LLUAPMKOB)
obecne4mBaeT BbICOKYKD OCEBYHO XKECTKOCTb.
- Husknii KpyTaLwmn MOMEHT
[TyCKOBOW KPYTALLMA MOMEHT, MEHBLLIMIN YeM Y KOHUHYECKNX 1 LUMHOPUHECKNX

POSIMKOMOALLIUMHNKOB, 006CMeYMBaET BbICOKYIO TOYHOCTb BPALLEHUS JaXKe npv Masiol
MOLLIHOCTU NpuBOAA.

- YHuBepcanbHasa KoMbuHaumsi
MoALWMAHKMKIA MOMYT yCTaHaBAMBaTLCA B 00bI4HOM komnoHoske DB/DF/DT munun B apyrux
Bapuaumsx. Takke BbiMyCKatoTCS MOALLUMMHMKA, NPeaBapuTeibHO 3anosTHEHHbIE CMA3KOW

(cmaszo4HbIn MaTepuan Alvania Ne2). jﬁ

- MpocToe obpalleHre 1 ynyylleHHas HageXXHOCTb

HoBble cepun C KOHTaKTHbIM YNIOTHEHWEM Y BOOAOCTOMKOM CMa3KOM OTNINHatoTCA
MOBbILLEHHOWN HAOEXXHOCTLIO 1 Bonee NPocTbiM obpatllieHnem. CTaHOapPTHO 3Ta cepust UMeeT
OAMHOYHYIO YHVBEPCASbHYIO KOMMOHOBKY (SU).

. Bb|COKaﬂ TOYHOCTb X0o4a lMonepeyHoe ceveHne C YynnoTHEHneM
. B TAC B MonepeyHoe ceveHne
HosbI nonnamMmmaHbIn cenapatop obecne4BaeT BbICOKYIO TOYHOCTb XO4a. TACB
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YnopHo-paauanbHble LLapuKONoALUUMHUKA
Oonop LapUKO-BMHTOBbIX Nap

(ans ycTaHOBOK MHXXEKLMOHHOIro ¢hopmoBaHusi)

Bnarogapsa npMMeHeHUIo 3TUX cneumanbHbIX MOAWMMHUKOB C YNyYLWEHHbIMU Ppaboynmm
XapakTepUCTUKaMu MOXHO YNPOCTUTb KOHCTPYKLMIO YCTAHOBKM U CHN3UTL 3aTpartbl - cepun TAC 02, 03

OKOHOMUA MPOCTpPaHCTBAa N BblCOKada rpy3onogbeMHOCTb

Bbicokasi HaeXXHOCTb

Mpenmylectea

Jlerknin yxog

A WO N =

Bnarogapsi onTUMU3NPOBAHHON KOHCTPYKLM
CHWXEHHbBIN KPYTALMIA MOMEHT

XapaKTepI/ICTI/IKVI noaLnNnHUKOB ONMop LWApPOBUHTOBDbIX NMap yCTaHOBOK MHXXEKUMOHHOIo npeccoBaHus

- BoicOKasi Hage>XHOCTb
KOHCTPYKLMS C BbICOKOM MPy30MoabeMHOCTLIO 06ecnevmBaeT B NsATb pa3 OosbLUMIA CPOK Cry>KObl
Mo CpaBHEHMIO C MOALLUMMHMKAMKM aHanornyHbIX pasmepos cepun TAC B.

- MpocToe obpalleHre
Hepa:ﬂ:eMHaﬂ KOHCTPYKUMA 3TUX NOALLUNMHNKOB 3HAYNTENBbHO YNpOoLLaeT yxod 3a HAMU N X

3KCIITyaTaLmio Mo CPaBHEHWMIO C KOHUYECKMMM U YNIOPHBIMU CHEPUHECKMI POSTMKOMOALLUIHAKAMU.

- YNpoLLeHHas KOHCTPYKLMS CMOCOBCTBYET YMEHbLLEHUIO 3aTpaT

[MpegHaTar NoALUMNHYKa YCTaHaBIMBAETCA 3apaHee, MO3TOMY YCTaHOBKA 3aHMMaET MeHbLLE BPEMEHN

[NonepeyHoe ceveHne NOAWMNHMKA

N HET HEOBXOAMMOCTY PErynMpoBaTh NPeaBapUTENbHYIO Harpy3Ky. KOHCTPYKLUMS creumansbHbix getanem ANS METANOPEXYLLIX CTAHKOB
. W NINTbEBbIX YCTAaHOBOK
A5 PEryIPOBKY MPpeaHaTsAra CTaHOBUTCS HEOBA3ATENBHOM, HTO CMOCOOCTBYET SKOHOMUM BPEMEHM 1 3aTPaT.
- Hu3Kknin KpyTALWmin MOMeHT
OnTumanbHas BHYTPEHHSAS KOHCTPYKLMS obecrnevnBaeT 6onee HUSKUIA KpYTALLMIA MOMEHT

(T.e. B TeX cny4daax, korga no npuynHe B60MbLUMX Harpy3oK NpUMeHATCA POJIMKOBbIE NOALLINMNHNKNA,

MO>XXHO MUCMOb30BaTb MOALUMMHUKIA 3TOM Cepuin, Grnarofaps YeMy CHUSUTCS! KPYTSALLMA MOMEHT,

Cco3aaBaeMblii PONIMKOBBIMY MOALLMIHUKAMM).

MonepeyHoe ceveHne noaLwnnHYKa
TACO3AT85
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PagnanbHO-yNopHbie LWapuKONoALWWUNHUKA
C YRR TOY

MopaxopaTt ans ucnonb3oBaHus B wnuHaensx — cepua ROBUST n CtanpgapTtHas cepus

XapakTepucTukm paanasibHO-yNOPHbIX WapUuKonogLWnnHNKOB C YNJIOTHEHNAMN

- MpocToTa B ob6paLleHum

|_|pl/l MOHTa)Ke WnnHaena Het HeOGXO,D,I/IMOCTI/I CMa3blBaTb NOALLUNMHWK.
- BesBpeHbl AN OKpyXKaroLLen cpeasbl

"epMeTrHHas KOHCTPYKUMS YAEeP>KMBAET CMasKy BHYTPW NOALLNMHMKA.

Cepust ROBUST, Cepust ROBUST, CraHpapTHas cepus,
cenapatop T cenapatop TYN cenapatop TR

Mpeun3noHHble Wanbbl-ynnoTHeHns /
repmeTUYHble NPOMEXYTOYHbIe KONbLa

FepmequHble NPOMEXYTO4HbIE KOJibLia YCTPaHAOT BO3SMOXXHOCTb nonagaHus 3arp;|3HeH|/||7|
I'Ipeu,m3|/|0HHb|e NPOMEXYTOYHbIE KOJibLia Ans UJHVIHJJ,GHGI?I CTaHKOB

XapakTepuCTNK1 repMeTUYHbIX MPOMEXYTOYHbIX KoneL,
- BesBpeHbl AN OKpyXKatoLLen cpeasbl

repMeTI/IHHaﬂ KOHCTPYKLMA NpefoTBpaLllaeT yTeqky CMa3ku.
- Bblcokasi HageXHOCTb

< . JlabvpuHTHas FepmeTnyHoE
CHUXKEHHbIN YPOBEHb 3arpA3HeHna NbiNbo M OXNagnTeslbHOW XNOKOCTLIO CTPyKTYpa MPOMEXXYTO4HOE KOMbLIO
B WWUNNHAOENAX, CMa3blBaeMbIX KOHCUCTEHTHOWM CMasKow.

MacnocnyckHoe
oTBEpCTUE
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Bbicokoa(h(heKTMBHbIE CMa3Ku
ONA WnuHaenen CTaHKoB

MTS, MTE, ENS

OnemeHTbI

3aryctutens

BasoBoe macno

KnHemaTtnyeckas
BA3KOCTb 6a30BOr0 Macna
(MMm?/s)

MeHeTpaums

Temnepatypa
kannenageHus (°C)

McnapsiemocTb
(maccoBas pons, %)

BbligeneHvne macna
(maccoBas ponsi, %)

XapaKTepVICTI/IKI/I CMa30K [Jisl LWWNUHOEeNen CTaHKOB

MTS Cofep)X1T 3arycTuTesb Ha OCHOBE MOYEBMHBI 1 06ecneqBaeT NoBbILLEHHYID TEPMOCTOMKOCTb.

PekomeHayeTcs ans CBEPXCKOPOCTHbIX LUNUHAENEN CTaHKOB.

Cmaska, paspaboTaHHast 4 onepaLui ¢ BbICOKMMI Harpyakamm. PekomeHayeTcs A BbICOKOCKOPOCTHbIX LUMMHAENER CTAaHKOB.
ENS DKonorndeckn 6esonacHasi cMaska 6arogapsi CoCoOBHOCTU K GUOMOTNHECKOMY Pa3OMKEHMIO.

Cwmaso4Hble maTepuansl MTE n MTS Bbinyckatotcs B Ttobmkax no 100 r n 6aHkax no 1 Kr;

cMaso4HbIn matepuan ENS - B 6aHkax no 2,5 Kkr.

Ycnosusa

40°C

25°C, 60 W

99°C x 22 H

100°C x 24 H

MTS

MouesunHa

CwmeLuaHHoe
CUHTETNYECKOe
mMacso

22

> 220

0.3

0.4

XapaKTepuCTMKN KaXXA0ro Tuna cMa3o4yHoro marepuana

CoepaunHeHne 6apus

CnoxxHoadhmpHoe
CUHTETNYECKOE
mMacno

23

> 200

0.4

1.0

ENS MeTop ucrnbitaHus
MoueBuHa —
CnoxxHoadhmpHoe
CUHTETUYECKOE —
macno
32 JIS K2283
5 JIS K2220
(Clause?)
JIS K2220
260
g (Clause8)
|
0.4 JIS K2220
(Clause10)
14 JIS K2220
’ (Clause11)
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[(naBHOE — NpaBu/IbHO NogO6paTh NOALLNMHUK

MPeuUnsnMOoHHbIE MOALWMHMUKLA OOMKHBI 06ecneqrBaTh BbICOKYHD TOYHOCTb, BbICOKY CKOPOCTb BPALLEHWUS! U BbICOKYHO »XECTKOCTb,
HeobxoaVMble A1 YAOBNETBOPEHMSt TPEOOBaHMA CTaHOHHOrO 060PYA0BaHNS. MOCKOMbKY KaXKabI ClyHai MPUMEHEHUS OTINHaeTCA CBOUMM
YHUKaNbHbIML TPeboBaHUAMM, a KaxKapli TUN NOALIUMHMKA 06MagaeT OTAMYHbIMK OT APYrUX XapakTepUCTUKaMK, TO KpaiHe BaXkKHO

nofobpaTth UMEHHO Tako MOALLMMHVK, KOTOPbIA ByAeT COOTBETCTBOBATL CELMUHECKIM TPEHOBAHNSM KOHKPETHOIO MPUMEHEHMUSI.

Bocnonb3yntechb npenmyLiectesamm ciy>xbbl TexHndeckom nogaep>xkm NSK
npun Bbibope NoaLnnHMKa

KomMnanus NSK okasblBaeT CBOVIM NOKyrnaTeNnAaM akTBHYKO NOAAEPXKKY MNpn Bbl60pe noaxogAuimx nogLLmnnH1MKOB,
41O obecne4mBaeT nony4yeHne Hanny4ymx akcniyatauMoHHbIX XapakKTepPUCTVK B KaXKAOM KOHKPETHOM Cly4ae NpuMeHeHn4. /

Mpy paspaboTke HOBOMO LUMNHAENS, NPeAHa3Ha4YeHHOro A/ CBEPXCKOPOCTHbIX W APYIUX CreumananpoBaHHbIX onepawmi, i
a TakKe MpPOCTOo MpKn Noadope NoALWNMHMKA obpalllaiTech K HaLLMM TEXHUYECKMM creumanmcTam. Mbl Bnageem onbiTom
1 3HaHVSIMI B 061aCTN TEXHOMOMM U3rOTOBEHNSI BbICOKOCKOPROCTHbIX, COBPEMEHHbIX LUMMHAENEN, 1 XOTUM 3aBEpUTb
Bac, 4T0 Bbl Nony4mTe BbICOKOKAYECTBEHHbIE MOALLIMMHMKA, HauMyYLMM 06pa3oM COOTBETCTBYOLLME Balumm
YCIOBUSIM MPUMEHEHNS.

Bonee nogpobHyto MHhopMAaLMIO O HOBENLLIMX TEXHONOMMSX KomnaHu NSK Bbl MOXXeTe Nony4nTs

Ha Hallem caiTe, UM NO3BOHVB HaM MPSIMO celvac.

Beb6-cant NSK
http://nskeurope.ru
http://www.nsk.com
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Bbi6op noALnnHUKa

HI/I)Kel'Ipl/IBe,D,eHHaﬂ CXeMa OTpaXKaeT NATb 3Taros rnpouecca r|o,u,6opa NoALLNMHNKOB OJ1A NPUMEHEHUA B TUMOBbLIX
BbICOKOCKOPOCTHbIX LLUMNMHOENAX, BKIKO4YadA CbaKTOpbl, KOTOpPble HeO6XO,EI,l/IMO YUMUTbIBATL HA Ka>KOOM 3Tane rnpouecca.

ObLyne TexHn4eckmne
>
XapakTepucTtmkn
TennoBbigeneHne

KoHCTPpyKUUS KomnoHoska Metoa
2 9 nogwnnHUKoB CcMasbiBaHUA

r7iaBHOIMo BaJsia
MeTtogn OxnaxpeHue

npenBapuTenbHON BOASAHOMN
Harpysku py6aiukon

OnvHa XKecTKoCTb
1 gMameTp Bana rnaBHOro Bana
3 [
noawnnHNKamMm YyacToTa Bana
r/1aBHOIro Basa -
MNpepenbHas Cepus
CKOPOCTb NoALUNMHUKOB

YcTanocTtHas MpepBaputenbHas
DOJITOBEYHOCTb Harpyska
XapaxrepucTuin
R
noALWNUNHNKOB
Cpok cnyxo6bl Honyctumas
CMa304Horo Matepuana il cratuieckas Harpyska

Cwuna 3aTtsXxku
To4HOCTb MpoBepka
MoHTa)x a Kopnyca NPEABAPUTENILHOM HArPY3KM
r71aBHOIMo BaJsia MpoBepka 3a3opa
CreneHb cxarus KonunyectBo
tukcupytouleii Kpbilwky il NOAABAEMOro Macna
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Ecnn Bbl paspabatbiBaeTe HOBbIV LLNMMHAENb, BbICOKOCKOPOCTHOM LMNHAEMb AW LUNMHAENb ANS YHUKAIbHOMO
Crneumanmn3npoBaHHOro MPUMEHEHNS, MOMHUTE, YTO Cy>xba TEXHUYECKON noaaepkku komnanum NSK Bcerna
B BalLlEM PACNOPAKEHNN. Mbl npennaraemM rnokynaresiaMm onbIT 1 3HaHUA NepenoBbiX TEXHOSIOTUI.

Ecnu Bbl KOHCTRYMPYETE HOBbIN LWMWMHAESb FIaBHOMO Basia, Mbl PEKOMEHYEM TLLATENBEHO

MpoaHanM3nPoBaTh Hy>XKHble Bam XapakTepuUCTVKK LWNMHAENS nepes TeM, Kak BblbnpaTtb

[NS HEro MOALLMMHUKL. oy KOHCTPYMPOBaHWN LWMMHAENS HEOOXOAUMO ONPEAenTb CaMyto
—) 3HaYMMyLO PaboUyto XapakTepUCTUKY. Hanpumep, cnedyeT PeLinTb, YTO BadKHee:

YacToTa BpaLLEHUS NN XKEeCTKOCTb. ocne Toro, kak Bbl onpenenvTe NproputeTbl

INA Pab0oUMX XapaKTEPUCTUK, MEPExX0oauTe K CledytoLLemy Liary.

[Mocne BbINOMHEHNS aHaNM3a TEXHUYECKMX XapaKTEPUCTUK FIaBHOrO Bana HacTymaeT CleaytoLlas cTagus:
onpeaesneHre YyCTPOMCTBA MaBHOMO Bana. [N HaXOXAEHVSt OMTUMANbHOrO YCTPOWCTBA CleayeT YAENUTb
BHUMaHNE KaXKOO0My KOMMOHEHTY Basia Mo OTAENBHOCTY: KOHCTPYKLIMN NOALUMAHUKOB (LLIAPVKOBbIE N
POMMKOBbIE); KOMMOHOBKE (KONMHECTBO PSAAOB); TUMY NMPUBOAA (PEMEHHBIN, PEAYKTOPHbIN SIEKTPOABUraTENb,
_} MPWBOM, C HEMOCPEACTBEHHBIM COEAMHEHVEM BASIOB U SNEKTPOLUMVHAEND); & TakXKe CUCTEME _}
CMa3KW (CMa3biBaHNEe KOHCUCTEHTHOM CMa3KoW, BO3OYLLHO-MaCNsAHON, MaCcnsHbIM TyMaHOM

nUnn pasbpblarBaHeM). YoeamTecs B TOM, YTO YCTPOWCTBO Basia COMETaETCS C KPUTEPUSIMU
1 NpYopUTETaMU, BbISIBNIEHHLIMM Bamy B NpoLecce aHanmaa pabo4mx XapakTepUCTUK LUNUHOENS.

[Nocne Toro, kak Bbl onpeaenvnmn yCTPONCTBO Bana, ONpeaenuTe ero pasmepsl, BKKoYas

ONaMETP, AUIMHY 1 PACCTOSIHME MeXay noaLUVnHMKamMu. PasMep riaBHOro Bana obycroBnvBaeT

NpPenenbHYH CKOPOCTb MOALLMMHUKOB, XXECTKOCTb FABHOrO Bana 1 ero COGCTBEHHYHO YacToTy. m
—) [MoCKOMbKY pasmepbl, TUM 1 KOMMOHOBKA MCMOb3YeMbIX MOALLUMMHMKOB, a TakKe MeToq, —)

NX CMasblBaHWsi BVSIIOT Ha NMpeaesibHy0 CKOPOCTb Bana, 06paTuTech K YacTaM 4 1 5 faHHOro m

pykoBOACTBa A0 TOro, Kak NMprHATE OKOHYaTelbHOE peLLEHNE.

BblbpaB pa3mep v TN MOALUMIHUKOB, CAEAYET ONPEAENUTb NX TEXHUHECKMNE XapaKTEPUCTUIKN.
[ns Toro, 4Tobbl NofobpaTh NOAXOAALLMI 3a30P WAV MPEABAPUTENBHYIO HArPy3Ky MOALLVAHNKOB,
HEOOXOOMMO YHECTb TakMe (PaKTOPbI, KaK YCTaNIOCTHasA AOrOBEYHOCTb, OCEBAS 1 paauaibHas
YKECTKOCTb, a TakKe yPoBeHb TemnosblaeneHns. Co BCel TLaTeNbHOCTLIO CReayeT BbibupaTs 3a30p
—) N MpeaBapuUTENbHYHO Harpy3sKy, MOCKOSbKY 3T (DaKTOPb! UMEIOT BabKHENLLIEE BINSHE Ha 0OLLME —)
paboure XapakTEPUCTUKM LUMMHAENS, OCOBEHHO MPW BbIMOHEHNM BbICOKOCKOPOCTHbBIX OnepaLyii.
Ecnv npeagaputenbHas Harpyska BbibpaHa HEMpaBuibHO, 3TO MOXET Bbl3BaTb Takue Mpobiems|,

Kak paHHWN OTKa3 nn 3aepanvie. [pexxae Yem Bbl pagpaboTaete Hambonee TOHHYO KOHCTPYKLIMIO
LWNMHOENS, BaM MOXXET MOHaA00UTLCHA MOBTOPUTD LUAr 3, a MOXET Aaxe 1 2 1 3.

Mocne Toro, kak Bbl yCTaHOBUIIN TEXHUHECKME XapakTepUCTVKA FNaBHOro Bana, Bbl nepexoauTe
B 3aBEPLUAOLLEN CTaguW — ONPEneneHnio MeToa MoHTaxka. Onpenenvte nocagky 1 3a3op
MOALLUMMHMKOB MO OTHOLLIEHNIO K Bany 1 Koprycy. s 3aKpenaeHns noaLUMHAKOB NMPUMeHsINTe

HaOexallyto CUITy 3aTsPKKM raiku. Mocne MoHTaXKa MOALLUMMHNKA OBaXKObl MPOBEpbTE
—} MPaBUIbHOCTb YCTaHOBKM MpeaHaTsra 1 3asopa. —} YacTtb 6
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TUMOBbIE KOHCTPYKLUN BbICOKOCKOPOCTHbIX LUMUHAENEN

(paboTarowmx npmu ckopocTsax cebiwe 0,7 MiH d,n)

‘ e [ &= ) E— KomnoHoBKa nogwmnnHUKoOB |
- MepepHsa onopa: AynieKcHas KOMMOHOBKA 13 CBEPXCKOPOCTHBIX

: : papvanbHO-YMOPHbIX LLAPUKOBbIX MOALLNMHUKOB (DT)

> 3apHsist onopa: gynieKkCHasi KOMMOHOBKA U3 CBEPXCKOPOCTHbIX

o — - TS pafnanbHO-YNOpPHbIX LWAapYKOBbIX NOAWMNHUKOB (DT)

~ LLInnHaenn ¢ Takoii KOMNOHOBKOV NOAXOAAT ANS BbINOAHEHUS
CBEPXCKOPOCTHbIX OnepaLuii. B aTom cryyae npegHaTsr ycTaHaBMBaeTCst
METO/OM MOCTOSIHHOIO [jaB/eHsi. HecMOoTps Ha TO, YTO Yy STOrO LUNUHAENS
CHMXeHa XXeCTKOCTb, OH UMEET OTJINYHbIE CKOPOCTHbIE XapaKTEPUCTUKN B
COYETAHNM C MOHKEHHBIM YPOBHEM TEMOBbIAEEHNS MO CPABHEHIO CO
LUNUHAENEM C MO3NLMOHHBLIM NPEAHATSIOM.
—_
c

0O6nacTn NPUMEHEHUs: LEHTPbI MEXaHOO6PA6OTKHU, WM OBaNIbHbIE CTaHKW,
BbICOKOCKOPOCTHbIE LUMVUHAENN U T.A.

KomnoHoBka nogwwunHukos I

MepepnHss onopa: AynnekcHasi KOMMNOHOBKA 13 CBEPXCKOPOCTHbIX
pagamnanbHO-yNopHbIX WapKUKOBbIX NoawmnHUKoB (DB).
3apHsAa onopa: CBEPXCKOPOCTHON OQHOPSAHbIA LIMIMHAPUYECKNI
PONMKOMOALLIMMHUIK (B Clly4ae NPYMeHeHNs paguanbHo-
YMOPHbIX WAPUKONOALUMMHUKOB BO3MOXEH nnbo
NO3VLMOHHBIV NpeaHaTaAr, Mbo NpegHaTar npu
NOCTOSIHHOM [@BNIEHNM)
LUFII/IH,D,eJWI C TaKol KOMMOHOBKOW noaxoaAaT Ans BbINONHEHNsI CBEPXCKOPOCTHBIX
onepauuii. B aTom cnyyae npuMeHseTcs NO3nLMOHHbI NpepHatar. LUnunpenn
[ocTuratoT 6onee BbICOKOI papnasnbHoi 1 0CEBOM XECTKOCTI MO CPaBHEHMIO CO
LUNVHAENSIMYA C KOMMOHOBKOW MOAWNMHUKOB |. [ns obecrnedermns nyyLumx
XapakKTePUCTUK CKOJIbXXEHNA B 3anHe|7| ornope WwnnHaens BO3MOXXHO
MCnonb3oBaHe LMInNHOpUYeCKOro POaNKoNOALWNNHNKA.

O6nacT NPUMEHEHNs: LLeHTPbl MEXaHO06pPaboTKK, WNhOBabHbIE CTaHKK,
BbICOKOCKOPOCTHbIE LWINUHAENN U T.A4.

m

o)

MepepHss onopa: YeTBepHas KOMMOHOBKA U3 CBEPXCKOPOCTHBbIX
paamanbHO-yNopHbIX LWapMKOBbIX NoAwMnHMKOB (DBB)

3afHss ornopa: CBEPXCKOPOCTHON OAHOPALAHbIA LIUAVHAPUYECKNIA
PONMKOMNOALLMMHYK (B Clly4ae NPUMEHEHNS pagnanbHo-
YNOPHbIX LLIAPUKOMOALLMMHUKOB BO3MOXEH MO0
MO3ULMOHHBIV NpepHaTar, 6o NpeaHaTsr npu
NOCTOSHHOM [AaBfieHnm)

Mo cpaBHeHMIO C KOMMOHOBKOW I, 3Ta KOMMOHOBKA NOALUMMHNKOB

B WnuHaene obecneunBaeT MOBbILLEHHYO pagnanbHyo 1 OCEeBYHO

XKEeCTKOCTb, HO MPWU CHKEHHbIX CKOPOCTHbIX BO3MOXHOCTSX. IJ.‘J_l
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O6nacTv NpUMeHeHNs: ToKapHble cTaHku ¢ YIY, hpe3epHble cTaHkuy,
LIeHTPbl MEXaHOO6PaboTKK U T.4.

e/

KomnoHoBKka noawmnHukos V ‘ _ J—W ~

MepepnHsas onopa: TPMNIeKCHas KOMMOHOBKA 113 CBEPXCKOPOCTHbIX
papmanbHO-yNOpPHbIX WapUKoBbIX MOAWMIHUKOB (DBD)
3agHsist onopa: CBEPXCKOPOCTHON OAHOPSAHbIV LINHAPUYECKII _| :']E"* { | |

PONMKONOALLNMHVIK (B Cy4ae NPUMEHEHNs paguanbHo- 4_
YMOPHbIX LLIAPUKONOALUNMHNKOB BO3MOXEH 60
NO3VLMOHHBIN NpeaHaTar, MMbo NpegHaTar npu FHTT [T
NOCTOS\HHOM [aB/eHnm) ] |

LLInvHzeny ¢ Tako KOMMOHOBKO 06/1aAatoT CHIKEHHBIMY CKOPOCTHLIMU — (o ==
XapaKTepucTMKami 11 MoBbILUEHHO PaguasbHON 1 0CEBON XKECTKOCTbIO MO L - — = = = % |
CPaBHEHWIO C KOMMOHOBKOM |1, & TaKkXXe MEHbLLIEN CKOPOCTBIO U KECTKOCTHIO : I.l.“.l

no cpasHeHuto ¢ KomnoHoskamu Il u IV.

O6nacTi npuMeHeHNs: TokapHblie cTadku ¢ YMY, dpesepHbie cTaHKy,
LIEHTPbl MEXaHO06pPaboTKK U T.4.

’KecTKoCTb NaBHOro Bana  |—
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KomnoHoBka noawmnHukos VI

MepepHsist onopa: BbICOKOXXECTKUIN ABYXPAAHbIA LIUINHAPUYECKMNIA
POSIMKOBBIV NOALNMHUK, BYNAEKCHas KOMMOHOBKa
13 paamanbHO-YMOPHbIX LIAPUKOBLIX MOALNMHNKOB (DB)

3apHsas onopa: BbICOKOXXECTKUI ABYXPAAHbIV LMIMHAPUYECKUNIA
POSIMKOBBIV NOALWNMHUK

HecmoTps Ha TO, 4TO STOT WNMHAENbL 06N1afaeT CHKEHHBIM

ObICTPOAENCTBUEM, PaavanbHas 1 0CEBAst XXECTKOCTb Y HEro

BblCcoYaiiLe.

O6nacTi npUMeHeHNs: TokapHble cTaHku ¢ UMY, dpesepHble cTaHky,
LLEHTPbI MEXaHO06PaboTKN U T.4.

KomnoHoBka nogwwunHukos [V

MepepHsis onopa: CBEPXCKOPOCTHON OAHOPSAHbIV LIUNHAPUYECKIIA
POMMKOBBIN NOALUUMHMK, AYNieKCHast KOMNOHOBKA
13 pagmanbHO-yMOPHbIX LWAPUKOBbIX NOALWNMNHUKOB (DB)

3afHsa onopa: CBEPXCKOPOCTHON OAHOPSAHBIN LNANHAPUYECKNA
PONIMKOMOALLMMHYIK (B ClyYae MPUMEHEHNS paanasnibHO-YNOPHbIX
LLAPVKOMOALLUMHMKOB BO3MOXXEH IGO0 MNO3MLMOHHbBIN NpegHaTsr,
6o NpepHaTar Npy NOCTOSHHOM AaBneHun)

LLInnHgeny ¢ Takol KOMMOHOBKOI 061afatoT BbICOKOI CKOPOCTBIO aHANOMMYHO  LUMUHAENSM

C NOALWVMNHNKOBbLIM Y3/10M Ill. Boicokasi pagnanbHas XXeCTKOCTb 3a CHET yCTaHaBIMBaeMoro

Ha NepepHIoto onopy LMANHAPUHECKOrO PONMKOMOALIMIHUKA 06ECTIEYNBAET OAHOBPEMEHHO

1 BbICOKOCKOPOCTHYI0 06pabOoTKY, 11 CHATME GOJBLLMX MPUMYCKOB.

O6nacTi NpuMeHeHUs: TokapHble cTaHku ¢ HIY, dpesepHble cTaHKM, LEHTPbI
MexaHoo6paboTKm U T.4.

BospywHo-macnaHas
CMa3Ka
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APYIME KOHCTPYKUWUN LUNUHAENEN
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BbICOKOTO4HbIN WwnnHaenb TOKaPHOro ctraHka

Bpawatowmincsa ueHTp
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CBOWMCTBA PALUAJIBHO-YNOPHbIX LUAPUKOBbIX NOALMMNHUKOB

OcHoBHble cBowucTBa PYLLUIN

Mpwv BbIOOPE pPaaManbHO-YMOPHbIX LLAPVKOMOALIMIHUKOB HEOBXOAMMO MPUHMMAaTb BO

MpeaonpeneneHHbIn BH/MaHWe ykadaHHble CBOMCTBA, NOCKONbKY Kaxkapii PYLLIM obnagaeT nHavBuoyansHsIMN

Yron KoOHTakTa

XapaKTepUCTIKamm,
Y106bI BbIOpATL Habonee NoaxoasLmin ans ycnosui npumerHeHnst PYLLIM, Heobxoammo

MprmeHeHve YYMTbIBATb, KaKOe BAMSHWE OKa3bIBAET U3MEHEHVE YrNa KOHTaKTa 1 npeaBapuTeisHoro

H B NoaxofsLmMX KOMMOHOBKax HaTsra Ha paboUme XapakTepPUCTUKM MOAWUMHVKA. MprBEOEHHbIE HKE rPatuki OTPaKatoT

C MpeAsapuTeibHOW Harpy3sKkou CPaBHUTESbHBIE XapPaKTEPUCTUKM MO KaxkgoMy Tury PYLLIM (Mo cepusiM U pasMepHbIM

cepvisiM) B 3aBMCYMOCTU OT yrfla KOHTaKTa, NPeaBapuTeibHON Harpy3ki U KOMMOHOBKN.

CpaBHeHue pabo4nx xapakTepucTuK No TUnam NOALWUMHUKOB (BHYTPEHHUIA auameTp 70Mm,
komnoHoBka DB, npegHatsr L (nerkumn)

HoMMHaNbHasa AMHammnyeckas
YacroTa BpaLleHns PaananbHasn »ecTkocTb 0ceBas »ecTkoCTb rpy30noAbLeMHOCTb

79_C
M (Ma3blBaHMe
79_A5 KOHCWCTEHTHOM
CMa3Kon
70_C [ Bo3pyLiHo-
M3ACNAHAs

BbICOKOTOUHbIE 70 a5 CMa3Ka

PYLLIM.
(TaHpapTHas cepus  70_A

72_C
72_A5

72_A

BNR19S
BNR19H
BNR19X
BNR19XE

BER19S

BER19H
BER19X

(BepxcKopoCTHas
cepust ROBUST ~ BER19XE

BNR10S
BNR10H
BNR10X
BNR10OXE
BER10S
BER10H
BER10X

BER10XE

BAR10S

YropHble PYLLM ~ BARIOH
BTR10S

BTR10H

0 10000 20000 30000 40000 0 500 0 500 1000 0 50 100 150
(06/MUH) (H/um) (H/um) (KH)
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BnusHne yrna KOHTakta

o Mepe yBeNMYeHs yrna KoHTakTa y paauaibHO-YNOPHbIX LAPUKOBbLIX MOALLUMMHUKOB YBEMNYMBAETCH OCEBas MPY30MNO4BEMHOCTD,
HO YXy[OLIatTCs CKOPOCTHbIE XapaKTeEPUCTUKK. Takum obpasom, PYLLIM ¢ MeHbLIMM yriioM KOHTakTa 6onblue noaxoaaT Ans
BbICOKOCKOPOCTHbIX OMepauuiin 1 MPUMEHEHWIN C BbICOKOW paauanbHON Harpy3kon. Ha cxeme Huke CpaBHMBAKOTCH »KECTKOCTb,
npefenbHasi CKOPOCTb U MOBbILLEHVE TeMNepaTypbl paamalibHO-YNOPHOMO WAapUKOBOro noalwmnnHnka 7020 ¢ pasnnyHbiMA yriamm
koHTakTa: yron C (15°), yron A5 (25°) n yron A (80°). MNpn ogHOM 1 TOM e IEFrKOM YPOBHE MpeaBapuTenbHon Harpysku (L)
noAwnnHNK ¢ yrnom C obnagaeT MoBbILLEHHOW paananbHOM XXECTKOCTBIO MPU MEHbLLEN CTEMNEeHM MOBbILLEHWS TemnepaTypbl Mo
CPaBHEHMIO C MOALUMUMHMKOM C YrfIoM KoHTakTa A. MoAwmnnHUK ¢ yriom A o6aaaeT HavBbICLIEN OCEBOW »KECTKOCTbLIO, KOTopas
B TPV pasa NPeBbILLIAET OCEBYHO XXECTKOCTb NOALLUMMHMKA C yrioM C, HO ero npefenbHasi CKOPOCTb HKE, YEM Y OCTasbHbIX.

I OceBas XecTKoCTb N TemnepaTypa NOALWMNHNKA
I PapnanbHas XecTkoCTb ~—— CPOK CNYXBbl

—#— MpepenbHoe 3Havetue d,n 7020_DB [npeABapTenbHas Harpyska L (nerkas)] 7020_DB [npensaputenbHas Harpyska L (nerkas)]
800 100 g 25 10 000 000

700 s o
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= 85 7] = z
= 500 : 13 1000 000 g
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I} 400 75 ® 5 o 5
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100 55 & 3 g o)

= | i = > X

50 0 10000
s’ A5 (25%) A(30°) c(s) A5 (25°) A(307)

BnusiHne npegBaputenbHOro Hatsara

MNpepBapyTenbHas Harpyska BINSET Ha SKCMTyaTauUmoHHble xapakTepucTuki PYLLIM B To >xe Mepe, YTO 1 yron KoHTakTa. 1o Mepe yBenmyeHns
npenBapuUTENbHON Harpysky yBENNUYMBAETCS XKECTKOCTb, HO YXYALIAOTCA CKOPOCTHbIE xapakTepuctukn. Komnanna NSK yctaHosuna
cnenyloLLye 3Ha4YEHUst YPOBHEW CTaHOapTHOW NpeaBapuTenbHOM Harpysku: cepxnerkas (EL), nerkas (L), cpeoHas (M) v 6onblias (H). Ha
NPUBEOEHHOM HKE rpathnke CPaBHUBAKOTCS SKCMyaTaUMOHHbIE XapakTepuCTVKM nogwmnHuka 7020CDB npy NprMeHeHN KaXXOoro YpoBHS
npefHatara. [ae npu TOM, YTO Yron KOHTaKTa OCTAeTCH MOCTOSIHHbBIM, MPY YBENMMYEHUN NPEABAPUTENBHOM HAarpy3Ky MOBLILIAETCS Kak 0CeBas,
Tak 1 pagmanbHas >ecTKoCTb. OIHaKO MOOHMMAETCH U TemnepaTypa, BCNEACTBME HYEro CHIDKAOTCS MpefesbHasi CKOPOCTb U pacyeTHas!
JONTOBEYHOCTb. [N COXPaHEHWsT BbICOKOW XXECTKOCTN HEOOXOAMMO MOXXEPTBOBATh MOBbILLEHHOM CKOPOCTLIO. AHANOrMYHbIM 06pa3oM, ans
LOCTWKEHWS MOBbILLEHHOW CKOPOCTU HY>KHO MOXEPTBOBATb BbICOKOW XECTKOCTHO. CneayeT [enatb 3TO C OCTOPOXHOCTHIO. EC/mM Cmwkom
60NbLLIOV NPeHATAN COYETAETCS C BbICOKOW CKOPOCTLIO PaboTbl, TO MOSBNSETCS BEPOSTHOCTb 3aefaHus.

N 0CeBas XeCTkoCTb N Temnepatypa MOALNMHUKA

N PaiManbHas XecTkoCTb o ~— CPOK CNYXbbl o
—m— TpenenbHoe 3HaveHue d,n 7020CDB (Yron KoHTaKTa 15°) 7020CDB (Yron KoHTakTa 15°)
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Harpyska L Harpyska M Harpyska H Harpyskal  HarpyskaM  Harpyska H
(nerkas) (cpenHss) (60nbLuas) (nerkas) (cpenHss) (6onbluas)

BnunsiHMe KOMNOHOBKM NOALUNMHNKOB

N OceBast XeCTKOCTb
O6bi4HO PYLLIM MprUMEHAOTCHA B COCTaBe KOMMOHOBOK MOALWINM- B Ponnantan KEUKOCTS

HUKOB. CyLLECTBYIOT TPU TWMNa KOMBUHALWI — ,CrMHa K CrinHe” - Mpenenvioe snavenne d,n  7O20CL (TpensapuTentian Harpysic)

(DB), ,Topew k Topuy” (DF) 1 ,TaHaemHasn” (DT). :jzz i
Hanbonee pacnpocTpaHeHHbIMU KOMMOHOBKaMM MOALLUMIMHMKOB = 1200 ;E
ABNSAKOTCA ABYXPAOHASA, TPEXPAOHAA U YETbIPEXPAOHAS. § 1000 %
Ecnu kombrHaumsa ocTaeTcsl MOCTOSHHOW, a KOMYECTBO PAAOB § 800 "
YBENYNBAETCH, TO MOBBILLAKOTCS XECTKOCTb 1 MPy30MoabeM- g jzz %
HOCTb, HO CHWKAETCS NpeaeibHas CKOpOCTb. 200 g

[

OaHopsiaHas DB DBD DBB



CBOWCTBA LMNUHAPUYECKUX POJIMKOBbIX MOALLNMHUKOB

UunuHpgpnyeckne ponunkosble nogwmnnHuku (LPIT)

B otnnume o1 PYLUM umnuHapuyeckmne ponmkonoalninHUKA MOTYT BOCMPUHUMATD TOMBKO paanasiibHble HarpysKky, OgHako mpy 3TOM
obnagatoT 6onblIe HOMUHANBHOW TPY30NOABEMHOCTLIO. Mbl Mpegnaraem ABYXpSAOHbIE LMAMHAPUYECKUE POSIMKOMOALNIHUKM
(koHCTPYKUM NN 1 NNU) n ogHopsiaHblie LIPTT (koHCTpykummn N).

Kak mpaBuno, ABYyXpsiOHblE LMANHAPNYECKNE POMKOMOAWNAHNKA MPUMEHSAIOTCS B Tak1X YCOBUSX, Korga TpebyeTcsi MoBbilLeHHas
>KECTKOCTb, HanMpuUMep, B TOKapHbIX CTaHKax, Toraa kak ogHopsaHble LIPT noaxoasaT Ans BbICOKOCKOPOCTHOMO MPUMEHEHNS!, HAanpUMep,
B obpabaTbiBatoLLVIX LieHTpax. [prBeaeHHbIE HKE rpadVkn OTpavKaroT paboune XapakTepUCTVKA LIMIMHOPUYECKMX PONMKOMOALLMMHMKOB
B 3aBMCUMOCTM OT TuNa (0QHOPSAHbIE NN ABYXPSAHBIE) 1 PaaMaibHOMO 3a3opa.

CpaBHeHue aKcnnyaTtaumoHHbIX xapaktepuctuk LIPI (BHyTpeHHUiA guametp 100Mm)

HoMuHanbHas amHamudeckas
YacToTa BpalleHus PapuanbHas )ecTKoCTb rpy30nogbLEMHOCTb

[l CmasbiBaHne
KOHCWCTEHTHOM
cmasKoi

[ BospyLuHo-
macnsHas
cmaska

NN3020MB

NN3020TB

AsyxpsigHbie LIPI1
Cepusi NogLWMNHNKOB
BbICOKOW XKECTKOCTU

NN3920MB

NN4920MB

NNU4920MB

OpHopsigHbie LIPT

CraHpapTHas cepus AL

10 000 (06/mus) 0 1000 2000 (H/um) 0 100 200 (kH)

0 5000

CpaBHeHue aKcnnyaTtaumoHHbIX xapaktepuctuk LIPT (BHyTpeHHuiA guametp 70Mm)

HomuHanbHas gnHamuyeckas

YacToTa BpaleHus PapnanbHas KecTkoCcTb rpy30noAbLEMHOCTb
NN3014MB [l CmasbiBaHne .
KOHCUCTEHTHON
OByxpsigHbie LIPI CMasKoit
Cepuisi NOQLWNNHNKOB 1 BoapyLuHo-
BbICOKOW XXECTKOCTN NN3014TB MacnsHas

CMaska

1]
Ll

OpHopsigHbie LIPT
CraHpapTHas cepus N1014MR - -
N1014RS

CBEPXCKOPOCTHbIE
OpHopsigHbie LIPT N1014RX
Cepust ROBUST

N1014RXH

0 10000 20000 30000 0 1000 (H/pum) 0 50 100 (xH)

(06/MMH)
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‘ l43c*n:3 ‘

BnnsaHne paguanbHoro 3asopa

[Mpy NPUMEHEHNN LNANHOPUHECKX PONMKOMOALUMMHUKOB BaXXHO KOHTPOIMPOBATL PaamaibHbI 3a30P, MOCKOSIbKY OH OKasbiBaeT
CaMoge 3HaYMTENBHOE BAMSHNE Ha pabo4mne XapakTePUCTUKN MOALLMMHMKAL.

Mo Mepe yBeNMYeHWs1 pagnanbHOrO 3a30pa CHKAKOTCS Kak XECTKOCTb, Tak M pacyeTHas ycTanocTHas LOMroBeYHOCTb. [1pun
6osbLIEM paavanbHOM 3a30pe TakxKe BO BPeMs onepaumin yMeHbLLIAETCS 1 TennoBblaeneHve. 1 HaobopoT, Kak Moka3aHo Ha Cxeme
HUXKe, eCM pagnanbHbii 3a30p okadbiBaeTcsd MeHblue -0,003MM, XXECTKOCTb He MOBbILLAETCH, a pacyeTHas ycTtanocTHasa
OONIFOBEYHOCTb MPOAOSIKAET CHMXKATbCH. Taknum 0H6pasom, ONTUMalbHbIN 3a30p ANS AOCTUXKEHUS BbICOKOW >XXECTKOCTU
1N [ONFOBEYHOCTM PaBeH HyMto U HeBOMbLLOMY OTpULATENBHOMY Yi1Cy. B crydae akcrnyataumm npu BbICOKMX CKOPOCTSAX 3a30p
HeobX0OMMO KOHTPONMPOBaTh B MpoLecce paboTsl. [paBunbHasg perynMpoBka pagvanbHOro 3a3opa yXxXe YCTaHOBEHHOro
MOALUMMHMKA NMOMOraeT KOMMEHCMPOBaTb BO3AENCTBINE BbICOKNX CKOPOCTEN.

2KecTkocTb nogwmnnHuKa [MokazaTenb AoNroBeYHOCT
0.0012 T T 1.2 T T
‘ MopwwnHmk: NN3020MBKR ‘HOFI,LLII/II'IHI/IK: NN3020MBKR
PapuansHas rpysonogbemHocTs: 1 000 H < PapuanbHas rpysonogbemHocTs: 1 000 H

__ 0.0010 £ 1.0
s
2 / g {
2 0.0008 2 08
H g
8 00006 / S 06 I \
g o ” <0 I N
o c \
(] [l
2 0.0004 5 0.4
o [v]
g 0.0002 2 02
a

0 0

-0.008 -0.006 -0.004 -0.002 0 0.002 0.004 0.006 0.008 -0.008 -0.006 -0.004 -0.002 0 0.002 0.004 0.006 0.008
PapunanbHbiii 3a30p (MM) PagunaneHbiin 3a30p (MM)

B3aumocBAsb MexXnay papguajbHbIM 3a30pPOM U MNMOBbILLEHUEM TeMMnepaTypbl

Ha PVCYHKe cnpaBa NnokasaHbl pe3ysibTaTbl NCMbITaHNA 20 ‘ ‘ ‘ ‘ ‘ I I I I
18 — Homep nogwunxnka: N1014 (Matepran Hapy»HOro 1 BHyTPEHHErO Konew, 1 ponnkos: SHX) —|

Ha NoBblLLEeHWe TeMrepartypbl |_||P|_| 38— (1) 3a30p NoCle YCTaHOBKY: O jm, CMadblBatvie KoHCHCTeHTHOl cMaskoi (NBU1S) 1
. [ = ~®- - (2) 3azop nocne ycTaHoBKM: -30 UM
PagvanbHbin 3a30p rocsie yCTaHOBKMN 14 |
.9 OcraHoBnEHHbI
MoawmnHnk (1): 0 pm 12 =
MogwmnHuk (2): =30 pm

/I/

Temnepatypa noalnnHmKa (2) MoBbILLAETCS CUMbHEE,
a npefenbHasa CKOPOCTb HWDKE, YeM y moalumnHunka (1), 4rto

SBHO MNOKa3bIBaeT BaXKHOCTb HaaJiexXXallero KOHTPOoIAa 3a30pa. 0 2000 4000 6000 8000 10000 12000 14000 16000 18000 20000
CkopocTb (06/MUH)

MoBblLWeHVe TemnepaTypsl
Hapy>Horo konbua (°C)

w

0
8
6
4 /.r
2
0

LIPIT ¢ KoHMYeCKM OTBEPCTUEM MPUMEHAETCS AN KOHTPOMMPOBAHMS padmaibHOro 3a3opa Npyi MOHTaXKE LUMNHAENS, MOCKOSIbKY
paavanbHbIi 3a30p NErko perynnmpyeTcs Ao noboro sHadeHus. Ons LIPM ¢ KoHW4ecKM 0TBEPCTMEM PaCMpPOCTPaHEHHBIMM
Knaccamm HECMOHTUPOBAHHOIO HEN3MEHSEMOrO paamanbHOro 3asopa senatotes CC9, CCO n CCH.

CneundurHeckme XapakTEPUCTUKN KaXKAOro Kacca OrnMCbhIBakOTCS HUXKE.

3as3opbl, pekomeHayemble NSK

- 3azop CCO
CornacoBaHHbI avanas3oH 3a3opoB MeHee CC1. [OuanasoH nepekpbiBaeT Hambosnblume 3HadeHuss CC9 un HaumeHblune CCH.
[NocKosbKy MOMyYeHe Takoro 3a30pa He CIIOXHO AN NoTpebuTenen, ero pekoMeHaytoT ans LIPIM ¢ KoHNYecKnm OTBEPCTUEM.

- 3asop CCH1
CornacoBaHHbI ananasoH 3a30p0B, MNpeBbilarolmin 3Ha4eHna CCO. He 6yayyn cTaHgapTHbIM, OH TEM He MeHee Hambornee
pacnpocTpaHeH B oTpacnn. Korga 3a3op npuobpeTaeT MakCUManbHOE 3HaveHme, TPebyeTcs ¢ 0COB0M TLATENBbHOCTLIO 06ECNEHNTb
paclUMpeHne BHYTPEHHErO KosbLia. Ecnn aTo ByaeT caenaHo HEKOPPEKTHO, a MIoLLadb NONEPEYHOro CeveHns LWNMHAENS Mana, To
MOXKET MPOM3ONTU AedopmaLms NOALLNMHMKA UK Bana.

- 3azop CCY
CornacoBaHHbIl Anana3oH 3a30poB, He npeBbilaromin 3Ha4eHnin CCO. Takol 3a30p NOMOXKET M3bexxaTb NOoTeHLMaNbHOM
aedopmMaumnmn BHYTPEHHENO KofbLia W Bana, eciiv pacluMpeHne BHYTPEHHEro Konblia MMeeT HebonblIon fomycK. [MocKonbKy
pagmanbHbIA 3a30p COKPALLAETCs A0 MUHUMASIBHOMO, KOHTAKT BHYTPEHHErO KOsbla 1 Bafia yMeHbLIAeTCs. B BbICOKOCKOPOCTHBIX
MPUMEHEHVISIX 3TO MOXET BbI3BaTb OTCOEANHEHME BHYTPEHHErO KOMbLia OT Basia 1 NocedytoLLme NOBPEXAEHNS Mpy MPOCKab3bIBaHWN.

NSK | 45



1. PAAUAJIBHO-YNOPHbIE LUAPUKOBBIE NMOALUNMHUKA

46| NSK

BbICOKOTOUHbIE pagnanbHO-YNOpPHbIe

LapukKoBblie NoALUNNMHUKA

CraHpapTHasa cepus

CBepXCKOPOCTHbIE pagnanbHO-
YMOPHbIE LWaPUKOBble MNOALNMHUKN

Cepusa ROBUST

CBepXxCKOPOCTHbIE pagnaibHO-
YMOpPHbI€ LLAPUKOBbIE MOLLUNMHUKN

Cepus Spinshot™ I

CBepXxBbICOKOTOYHbIE pagnanbHO-

YrNOpHbI€ LLapuKoBbi€ NoALUUMHUKN

Cepus BGR



Yactb 4

PagwanbHO-ynopHblie
LUAPUKOBbIe NOALUNMHUKN

Pap,waano-ynoprle LapnKoBbie NOAWNNHUKK

BbICOKOTOYHbIE pafnanbHO-YNOPHbIE WAPUKOBbIE
noawwunHuku (CtangapTtHasa cepus) 48-60

XapakTepucTukin
Cuctema 0603Ha4YeHun
Tab6nnupbl NOALNMHUKOB

MwuHunaTiopHas cepus, cepus BSA

[OJ151 ONOp LLUAPUKOBMHTOBbIX Map

Cepusa 79

Cepus 70

Cepusa 72
CBEpPXCKOPOCTHbIE pagnanbHO-yNOpHbIE LWAPUKOBbIE
noawwunHukn (Cepus ROBUST) 62-79

XapakTepucTukun
Cuctema 0603Ha4eHuin
Tabnuubl NOALWNMNHUKOB

Cepus BNR19, BER19

Cepus BNR10, BER10

Cepus BNR19XE/10XE, BER19XE/10XE (Spinshot™ 1I)

Cepus BNR29, BER29 (LLInpokas cepwus)

Cepus BNR20, BER20 (LLlnpokas cepus)
CBepxTO4Hble paananbHO-YNOPHbIE LWAPUKONOALLMITHUKM
(Cepusa ROBUST - BGR) 80-84

XapaKTepucTuku
Cuctema 0603Ha4eHun
Tabnuupbl NOAWIMMHUKOB

Cepusa BGR19

Cepus BGR10

Cepusa BGR02
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1. PAAUAJIbHO-YNOPHbIE LUAPUKOBbBIE NOALLINMHUKA

BbICOKOTOYHbIE pagnanibHO-yrnopHbie LapukKoBbie NOoALUNMHUKA

(CtanpapTHas cepus)

XapaKTepucTnkm

O,EI,HODH,EI,HbIe paananbHO-YNMOpPHble LWapUKOBbIe MOAWNMHNKIN
MMEKOT COEOMNHAOLLYIO TOYKM KOHTaKTa JIMHNKO, NMPOBEeOEeHHYO
B paanaJibHOM HanpaBneHn 1 Ha3biBaeMyto YIrJiloM KOHTaKTa.
Yron KoHTakTa Mo3BONAET 3TUM noawnnHMKM BOCNPHMAaTb
pagnanbHble Harpy3kn, oAHOCTOPOHHME OCeBble Harpy3ku
n NX coYeTaHnA. KpOMe TOro, NOCKOJIbKYy BO BpeMA MpUnoXxe-
HWA pa,El,I/IaJ'IbHOI7I Harpy3kn rnoAaBnAaAeTCA oCeBadA COCTaBJIAKO-
wasd, Takme noannHUKN WNPOKO MCMNOJIb3YKOTCHA B napax,
TPUNEKCHbIX KOMMOHOBKAX, YeTBEPHbIX N MYNbTUMIEKCHbIX
KOMIMOHOBKax.

Yron KoHTakTa

Puc. 1.2 Toyka KOHTaKTa

S

Fa

To4yka KOHTaKTa

- B 15°
30°
4

Fa/ Fa/
Konuyectso Konuyectso
LUIAPNKOB LUIAPNKOB

Harpyska, I Harpyska,

BO3/IE/CTBYOLLLAsA BO3[ENCTBYIOLAs

Ha TeNno Ka4eHua Ha TeN0 Ka4yeHns

Yron koHTakTa 30° Yron KoHTakTa 15°

Pa3mepHble cepun

Puc. 1.3

Yron KoHTakTa o

TN

7 \

Puc. 1.1

- L1

LIeHTp NpunoXxeHUs Harpysku

Fy

Bo Bpewmsi NpunoXeHns Harpyskn Ha panmanbHO-yropHbI
LWapUKONOAWUNHNUK, B pe3ynbTaTte U3MEHEHWUS YCNOBUIA
Harpy3Ky LLAPVKOB, BHYTPEHHEO 1 HapY»XXHOrO KOJEL, B COOT-
BETCTBUM C YINIOM KOHTaKTa MOALLMMHNKA, U3MEHSIETCS yrpyras
fedopMaums N CTENEHb HAMPSPKEHWS B TOYKE KOHTaKTa.

Ha puc. 1.2 nsobpakeHo BO3OENCTBME HAarpy30K Ha ABa a/e-
MEHTa KadeHnss s yrnoB KoHtakTa B 30° n B 15°. 3aBucu-
MOCTb MEX[y OCEBOW Harpy3Kom, MpuiaraeMon K NOALLUMMHAKY,
N PEIYNBTUPYIOLLEN HArPy3KOWN, BO3OENCTBYIOLLEN HA SNEMEHT
KadeHNsi, MOXKHO CHOPMYIMPOBaTL CedyoLLmM 00pa3oMm:

F,/(Konm4ecTBO LWapmkoB x sinay).

OTctofa cremyeT, YTO YeM GOSbLLE Yrof KOHTAaKTa, TeM MeHbLLE
OKa3blBAETCS Harpyska, BO3OEMCTBYOLLAA Ha TeNo KadeHus.
Harpyska Ha TO4Ky KOHTaKTa 1 Bbi3blBaeMast ell gedopmMaLyis
YMEHbLLAIOTCS, YTO CMOCOBCTBYET YBEIMHEHNIO CPOKa CIy>KObl
MOALNMHMKA. YeM MeHbLLE Yrosl KOHTaKTa BO BPEMS MpuIIo-
XKEHVS! paamanbHOM Harpys3kn, TeM MEeHbLLE OKasbliBasTcs
Harpyska, BO3[ENCTBYIOLIAS Ha Te0 KadeHusl, YTO Crocob-
CTBYET YMEHbLLEHMIO HArpy3Ku Ha TOYKY KOHTaKTa.

(XapakTepnCTuKM yrinoB KOHTakTa CM. Ha CTp. 42-43.)

72

48|NSK
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‘ l-IaCTb4 ‘

Cuctema 0603Ha4eHUsi BbICOKOTOUHbIX PaanasibHO-yMOPHbIX LWAPUKOBbLIX MOALINMHUKOB oE
5 C
(Mpumep 0603Ha4eHNs NOALINMHIKA) C ‘ H TYN H HDBH L HP4‘ E%
« 2
O603Ha4eHe g g
(=%
0O603Ha4YeHne TUNa NogLNMHMKA TOXHOCTI & ]
O60o3Ha4eHne
0O603HaveHne pasmepa npegHarsira

Homep BHYyTpeHHero gunamerpa 0O603Ha4YeHne KOMMOHOBKM

0O603Ha4eHne yria KoHTakTa 0603Ha4YeHne yrninoTHEHS

0O603Ha4YeHne MaTepmana 0O603Ha4YeHne cenapaTtopa

o
CnpaBoyHble
CTpaHuubl
Twun - o .
7 NoALIMNHMKA 7: OpHOPSAHBIV paananbHO-YMNOPHbI LAPUKOBbIA NOALWNMHIK 42-43, 48
0 Pa3mepbl 9: cepusa 19, 0: cepus 10, 2: cepusa 02 42-43, 48
Homep MeHee 03, BHyTpeHHuWit anameTp nogwmnHuka 00: 10 mm, 01: 12 mm 02: 15 mMm, 03: 17 mm
13 BHYTPEHHero 50-60
avameTpa Csblwe 04, BHyTpeHHWUI guamMeTp noglmnnHmuKa — HoMep guametpa x5 (Mm)
yron . o . o . o
C KOHTaKTa C: 15° A5: 25° A: 30 42-43, 48
Kop . . . .
maTepuana CviMBON OTCYTCTBYET: NOAWNNHMKOBas cTanb (SUJ2) SN24: kepamudeckuii wapuk (SiN,) (7) 14-17
TYN: HanpasnsieMbIin LWIapnKammn NoMammnaHbli cenapaTop; npefaesbHas ckopocTb d..n = 1 400 000;
npegenbHas paboyas Temneparypa = 120°C
TYN GERapaTan TR: HanpaBnsieMblii HAPY>KHbIM KOJbLIOM cenapaTtop 13 eHOoNbHO-anbAerngHoro nonnmepa; U
npepgenbHasi paboyas Temneparypa = 120°C
YnnotHeHne  CurMBON OTCYTCTBYET: OTKPbITHIA TN V1V: HEKOHTAKTHOE PE3UHOBOE YNJIOTHEHME (2) 32
SU: yHuBepcasibHasi KOMMOHOBKa (0gHOpsiAHas) - 1 noawWnnHNK
DU: yHuBepcanbHas KOMMNOHOBKa (ABYXpsiAHas) - 2 NOALUIUMHMKA
DB KOMnGnaE DB: koMnoHoBKa "cnuHa K cnuHe" - 2 nogwunHuka DF: komnoHoBKa "muo K avuy" - 2 nogwmnnHuKa 42-43
DT: "TaHgeMHasn" KOMMOHOBKA - 2 MOALNMHMKA 148-151
DBD, DFD, DTD, DUD: TpunnekcHble KOMMOHOBKY - 3 MOALUNMHUKA
DBB, DFF, DBT, DFT, DTT, QU: kBagpynneKcHble KOMMNOHOBKM — 4 NOALUMMHMKA
L n EL: ceBepxnerknin npegHatsr, L: nerkuin npegHatar, M: cpepHuin npegHatsar, H: 6onbLuoi npegHaTar 42-43
efHaTar
= CP: cneumnanbHbii npegHatar, CA: cneupanbHbI OCEBON 3a30p 152-160
P2: MOC Knacc 2, P4: MOC Knacc 4, P5: MOC Knacc 5
P4 T P3: cneunanbHbI knace (ToyHocTb pa3mepoB: MOC Knacc 4; TouHocTb BpaweHusi: MOC Knacc 2) 151
oHocTb P4Y: cneunanbHbIii Knacc (BHYTPEHHWI N HAPY>KHbI AUAaMEeTPbl NpeAcTaBneHbl NCKoumTensHO NSK. 176-179

Bce ocTanbHble — knacc 4 1SO.)

(") CooTBeTcTBYHOLLME HOMEPA PaAMNATIEHO-YMOPHBIX LLIAPVKOMOALLUIHUKOB C KEPaMUYECKMMM Laprkamy — 79, 70:
BHyTpeHHWiA grnameTp =¢ 10-100 Mm.

(?) PapuansHo-ynopHble LapUKOMOALLUMIHMKA C YIIOTHEHVSIMM CTaHAapTU3MPpOoBaHbl o komnoHosky SU n knacc 3 1SO.
CoOTBETCTBYIOLLIME HOMEPA PaaMaibHO-YNOPHBIX MOAWNMHUKOB C YNNOTHEHWAMIN — 79, 70: BHyTpeHHWin grameTp = ¢ 30-100 Mm.
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1. PAAUANIbHO-YNOPHDIE LUAPUKOBBIE I'IOﬂ,LIJI/II'IHI/IKI/I

BbICOKOTOYHbIE paananbHO-ynopHbie WapukKoBbie NOALLUUMHNKN

(MuHnaTiopHas cepusi) : E\ﬁ :

Cepus 70 =

Cepus 72 oD !

BHyTpeHHu guameTp 5-8 Mm ¢‘d
a
OCHOBHbIE pa3mepbl HomunHanbHas Jonyctumast | LleHtp Macca | MpepenbHbie ckopocTy (%)
Homepa (MMm) rpy3onogbeMHocTb (KH) Ha?g?gf: 0 I'I%J:g%el?mwﬂ (r) (06\MUH)
rIOAMIAMRAICOR d D 8 (M;H) (MrI;H) (,U,wuanﬁirecxaﬂ) (CTaTﬁ(e)gKaﬂ) (kH) (MaM) (npumepHo) Kogmg;f;aﬂ Macno

725C 5 16 5 0.3 0.15 | 1.700 | 0.660 | 0.545 3.91 4.5 110 000 | 167 000
725A 5 16 5 0.3 0.15 | 1.610 | 0.620 | 0.665 5.53 4.5 72 000 96 000
706C 6 17 6 0.3 0.15 | 2.150 | 0.845 | 0.765 4.54 515 100 000 | 153 000
706A 6 17 6 0.3 0.15 | 2.030 | 0.795 | 0.725 6.32 515 66 000 87 000
726C 6 19 6 0.3 0.15 | 2.390 | 1.000 | 0.835 4.67 7.8 92 000 | 140 000
726A 6 19 6 0.3 0.15 | 2.240 | 0.940 | 0.395 6.61 7.8 60 000 80 000
707C 7 19 6 0.3 0.15 | 2.390 | 1.000 | 0.835 4.67 7.4 89 000 | 135000
707A 7 19 6 0.3 0.15 | 2.240 | 0.940 | 0.375 6.61 7.4 58 000 77 000
708C 8 22 7 0.3 0.15 | 3.550 | 1.540 | 1.300 5.51 12.0 77 000 | 117 000
708A 8 22 7 0.3 0.15 | 3.350 | 1.450 | 1.020 7.84 12.0 50 000 67 000
728C 8 24 8 0.3 0.15 | 3.600 | 1.580 | 1.330 6.14 16.0 72 000 | 110 000
728A 8 24 8 0.3 0.15 | 3.350 | 1.480 | 0.610 8.62 16.0 47 000 63 000

" O [onycTMMON OCEBOI Harpyske CM. Ha cTp. 147.
@ O npuMeHeHnM NpefesbHbIX CKOPOCTENR CM. Ha CTP. 170. MpKn NCNONb30BaHUN KEPaMUHECKUX LLIAPUKOB 3HA4EHVE NPefeNibHON CKOPOCTH
BpaLleHvs B 1,25 pa3 6orblle, YemM A1t CTaNbHbIX LAPVIKOB.

MpumeuaHne:

Homepa noawmnHMKoB ¢ cyddurkcom "C": HOMMHANBHbIA Yron KoHTakTa 15°

Homepa nogumnHnKoB ¢ cydpdmkcom "A": HOMUHaNBHBIN yron KoHTakTa 30°

B
BbICOKOTO4YHbIE pagnasibHO-YNOPHbIE ) ,
wapukonogwnnHNKn
(Cepus BSA pna onop WapuKOBUHTOBLIX Nap) .
oD
Cepusa 10 “ . -
BHyTpeHHun guameTp 8-15 mm ¢|d
a
OcHOBHbIe pasmepsbl HomuHanbHas Jonyctumas | LleHTp Macca | MpegenbHble ckopocTy (3)
0CeBas | MPUIOXKEHMS
- ;jrnerMi " (Mm) I'py3;l'|0,u‘beMHOC;b (kH) S %al('py:)am () (06\MUH)
r r. : . MM
d = = (MuH) (MI/1IH) (AuHamnyeckas) (CTaTVIH(e)CKaﬂ) (kH) a (MpvmepHo) NEETETER 25
8BSA10T1X 8 22 0.3 0.15 2.350 | 0.840 | 0.805 12.2 11.0 40 000
10BSA10T1X 10 26 0.3 0.15 3.250 | 1.200 | 0.960 14.4 16.6 33 300
12BSA10T1X 12 28 0.3 0.15 3.600 | 1.430 1.710 16.0 18.7 30 000
15BSA10T1X 15 32 10 0.3 0.15 3.900 | 1.690 1.950 18.6 27.7 25500

" O ponycTMON OCEBOW Harpyske CM. Ha cTp. 147.
@ O NpUMeHeHWM NpefeNbHbIX CKOPOCTeN cM. Ha cTp. 170. Mpu NCNonb30BaHMM KepamMUHECKIX LLIAPUKOB 3HA4EeHVE NpeaenbHOM CKOPOCTH

BpaleHvst B 1,25 pa3 6onblue, YeM AN CTallbHbIX LWAPUKOB.
Mpumevanue: lNoawmMnHMK TvNa BSA: HOMUHANBbHBIN yrof KoHTakTa 30°.
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‘ ‘ ‘ l‘laCTb4 ‘ ‘ ‘ ‘

BbICOKOTO4YHbIE paananbHO-YNMOPHbIE LWAPUKOBbIE MOALNMNHUKN
(CtaHpapTHas cepusi)

[ononHuTenbHbIE CBEAEHUSA CM. Ha CTpaHmLax
® [yHamnyeckas sKBuMBaneHTHas Harpyska. . 139

@ Cratnyeckasi 9KBUBaneHTHas Harpyska. . . .146 2 %

@ MpeaHaTsr N KECTKOCTb. .« ... vvvvnnn. .. 152 S

o 3

CepMﬂ 79 @ Pa3mepbl 3anie4mkos Bana u kopnyca . . ..186 E. =

- c

BHyTpeHHui anameTp 10-55 Mm @ [MonoXeHNe CMaso4HOro COMMa . . ... ... .. 192 % o

IS L

@ Konn4yecTBo 3aknagpiBaeMom 2 §

KOHCUCTEHTHOM CMaBKM . .. ..o oo ... 175 I3

Qg

E]
OCHOBHbIE pa3mepbl HomuHanbHas Honyctmas [Koaddu-|  LieHTp Macca | KoH- | MpegensHble ckopocTi (°)

Homepa (Mm) rpysonogbemHocTs (KH) | ocesas | wupent |MPWIOXKEHNA|  (xr)  |cTpyKLMst (06\MuH)
7 Harpysku iy
MOALMMHUKOB r r, C. C, |Harpyska () (MM) y! KowoueTenTsas|  pacrio
d D B (MMH) | (MWH) | (uHamnseckas) | (CTaTuseckast) (kH) f a (Mpumepto) | HEHWA CoMaska

7900C 10 22 6 0.3 | 0.15 3.00 1.52 1.23 141 5.1 0.010 - 71900 | 109 400
7900A5 10 22 6 03 | 0.15 2.88 1.45 1.44 - 6.7 0.009 - 62 500 93 800
7901C 12 24 6 0.3 | 0.15 3.35 1.86 1.45 14.7 5.4 0.011 - 63 900 97 300
7901A5 12 24 6 0.3 | 0.15 3.20 1.77 1.71 - 7.2 0.011 - 55 600 83 400
7902C 15 28 7 0.3 | 0.15 4.75 2.64 1.93 14.5 6.4 0.016 - 53 500 81 400
7902A5 15 28 7 0.3 | 0.15 4.55 2.53 2.22 - 8.5 0.016 - 46 600 69 800
7903C 17 30 7 0.3 | 0.15 5.00 2.94 2.09 14.8 6.6 0.017 - 49 000 74 500
7903A5 17 30 7 0.3 | 0.15 4.75 2.80 2.21 — 9.0 0.017 — 42 600 63 900
7904C 20 37 9 0.3 | 0.15 6.95 4.25 3.20 14.9 8.3 0.036 - 40 400 61 500
7904A5 20 37 9 0.3 | 0.15 6.60 4.05 3.55 - 111 0.037 - 35100 52 700
7905C 25 42 9 0.3 | 0.15 7.85 5.40 3.90 15.5 9.0 0.043 - 34 400 52 300
7905A5 25 42 9 0.3 | 0.15 7.45 5.15 4.40 - 12.3 0.043 - 29 900 44 800
7906C 30 47 9 0.3 | 0.15 8.30 6.25 4.40 15.9 9.7 0.049 O 29 900 45 500
7906A5 30 47 9 0.3 | 0.15 7.85 5.95 4.95 - 13.5 0.050 O 26 000 39 000
7907C 35 55 10 0.6 |03 12.1 9.15 6.60 15.7 11.0 0.074 O 25 600 38 900
7907A5 35 55 10 06 | 0.3 114 8.70 7.20 — 15.5 0.075 O 22 300 33 400
7908C 40 62 12 06 | 0.3 15.1 11.7 8.40 15.7 12.8 0.109 O 22 600 34 400
7908A5 40 62 12 0.6 |03 14.3 1.2 8.90 - 17.9 0.110 O 19700 29 500
7909C 45 68 12 0.6 | 0.3 16.0 13.4 8.55 16.0 13.6 0.129 O 20 400 31 000
7909A5 45 68 12 0.6 |03 15.1 12.7 9.95 - 19.2 0.130 O 17 700 26 600
7910C 50 72 12 0.6 |03 16.9 15.0 9.45 16.2 14.2 0.130 O 18 900 28 700
7910A5 50 72 12 0.6 |03 15.9 14.2 11.0 - 20.2 0.132 O 16 400 24 600
7911C 55 80 13 1.0 | 0.6 19.1 17.7 11.0 16.3 15.5 0.182 O 17 100 26 000
7911A5 55 80 13 1.0 | 0.6 18.1 16.8 12.5 — 22.2 0.184 O 14 900 22 300

" O ponycTMON OCEBOW Harpyske CM. Ha cTp. 147.

6] O nprMeHeHM NpeenbHbIX CKOPOCTeN cM. Ha cTp. 170.
[Py MCNONBE30BaHNM KEPaMUHECKIX LLIAPKOB 3Ha4eHVe NpeaesibHoM CKOPOCTY BpalleHns B 1,25 pas 6osblue,
4YeM 015 CTaIbHbIX LLUAPUKOB.

MpumeyaHmne: Homepa NoawMnHMKOB C CyPduKcom "C": HOMUHaNBHBIN yron kKoHTakTa 15°
Homepa noawmnHnKoB ¢ cydunkcom "AS": HOMUHaNBHBIN YroN KOHTakTa 25°

NSK | 51



1. PAOVAJIbHO-YNMOPHbBIE LUAPUKOBbBIE NOALINMHUKNA

BblCOKOTO4HbIE pagnajibHO-ynopHble lWapnkKoBbi€e NOALUNMTHUKN B
(CraHpapTHas cepus) ! ) n
r r
Cepuist 79v oD Y
BHyTpeHHu guameTp 60-280 mm ¢‘d
___a__[.

OCHOBHbIE pa3mepbl HomuHansHas [Donyctumasn |Koaddm-|  LieHTp Macca | KoH- | MpegensHsie ckopocti (3)
Homepa (MM) rpy3onogbemHocTs (KH) | ocesas | wuueHT ”%ﬂg’;‘;&"‘” (kr)  |cTpyKums (06\MuUH)
MORUINHIKOB | o D B r ry C, Co |HarpysKa() (MM) YANIOT= i ocucrenhas Macro
(MuH) | (MMH) | (Iuvamnseckas)| (Crammseckas) | (KH) f, a (pumepHo) | - HEHNSA cMasKa

7912C 60 85 13 1.0 0.6 19.4 18.7 115 16.5 16.2 0.195 O 15900 | 24 200
7912A5 60 85 13 1.0 0.6 18.3 17.7 13.0 - 23.4 0.198 O 13800 | 20700
7913C 65 90 13 1.0 0.6 20.2 20.5 12.5 16.7 16.9 0.208 O 14900 | 22 600
7913A5 65 90 13 1.0 0.6 19.1 19.4 14.2 — 24.6 0.211 O 13000 | 19400
7914C 70 | 100 16 1.0 0.6 28.1 27.8 17.3 16.4 19.4 0.338 O 13600 | 20600
7914A5 70 | 100 16 1.0 0.6 26.5 26.3 20.3 - 27.8 0.341 O 11800 | 17700
7915C 75 | 105 16 1.0 0.6 28.6 29.3 18.0 16.6 201 0.358 O 12800 | 19500
7915A5 75 | 105 16 1.0 0.6 26.9 27.7 21.2 = 29.0 0.355 O 11200 | 16700
7916C 80 | 110 16 1.0 0.6 29.0 30.5 18.7 16.7 20.7 0.377 O 12200 | 18500
7916A5 80 | 110 16 1.0 0.6 27.3 29.0 221 - 30.2 0.381 O 10600 | 15800
7917C 85 | 120 18 1.1 0.6 39.0 40.5 25.9 16.5 22.7 0.534 O 11300 | 17100
7917A5 85 | 120 18 1.1 0.6 36.5 38.5 30.0 — 32.9 0.541 O 9800 | 14700
7918C 90 | 125 18 1.1 0.6 41.5 46.0 29.1 16.6 23.4 0.568 O 10700 | 16300
7918A5 90 | 125 18 1.1 0.6 39.5 43.5 33.5 - 341 0.560 O 9400 | 14000
7919C 95 | 130 18 1.1 0.6 42.5 48.0 30.0 16.7 241 0.597 O 10300 | 15600
7919A5 95 | 130 18 1.1 0.6 40.0 45.5 35.0 = 35.2 0.603 @) 8900 | 13400
7920C 100 | 140 20 1.1 0.6 50.0 54.0 33.0 16.5 26.1 0.800 O 9600 | 14600
7920A5 100 | 140 20 1.1 0.6 47.5 51.5 39.5 - 38.0 0.808 O 8400 | 12500
7921C 105 | 145 20 1.1 0.6 51.0 57.0 34.5 16.6 26.7 0.831 = 9200 | 14000
7921A5 105 | 145 20 1.1 0.6 48.0 54.0 41.0 = 39.2 0.820 = 8000 | 12000
7922C 110 | 150 20 1.1 0.6 52.0 59.5 35.5 16.7 27.4 0.867 - 8900 | 13500
7922A5 110 | 150 20 1.1 0.6 49.0 56.0 43.0 - 40.3 0.877 - 7700 | 11600
7924C 120 | 165 22 1.1 0.6 72.0 81.0 50.5 16.5 30.1 1.160 - 8100 | 12300
7924A5 120 | 165 22 1.1 0.6 67.5 77.0 59.5 — 44.2 1.150 — 7100 | 10600

O ponyCcTMMON OCEBOW Harpyske CM. Ha cTp. 147.
@) O npuMeHeHM NpeaenbHbIX CKOPOCTeN cM. Ha cTp. 170.
[P NCMONBE30BAHNN KEPAMUHECKIX LLIAPUKOB 3HaYeHVe NPEeAesbHOM CKOPOCTY BpaLLeHnsa B 1,25 pas borbLue, HYem A8 CTalbHbIX LLaPUKOB.
MpumeyaHne: Homepa NOAWMMHUKOB C CyDdHUKCOM "C": HOMMHASBHbIA Yron KOHTakTa 15°
Homepa NoawmnHMKOB ¢ CydhdUKCoM "AS": HOMUHANBHBIA Yron KOHTakTa 25°
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‘ l-IaCTb4 ‘

L[ononHuTeNbHbIE CBEAEHUSA CM. Ha CTpaHmLax
@ [yHamnyeckas sKBuMBaneHTHasa Harpyska. . 139

@ CTaTnyeckasi 9KBUBaneHTHas Harpyska. . . .146 2 %

@ [pegHaTar N >KECTKOCTb. « v v v v v v v e e e e .152 é_g

@ Pasmepbl 3anie4nkos Bana u Kkopnyca. . . . . 186 E. g

c

@ [lofoXKeHe CMa304HOro ConNa . .« . . v .. . 192 % o

IS -]

@ Konn4yecTtBo 3aknagpiBaeMom 2 §

KOHCUCTEHTHOM CMa3KM . ... ..o ... 175 L

]

Cepvm 79 (npoponxexue) E|
OCHOBHbIE pa3mepbl HomuHansHas [Honyctumas [Koadu-|  LieHTp Macca | KoH- | lpenenbHble ckopocTy (3)

Homepa (Mm) rpysonogbemHocTs (kH) | oceas UveHT | MPWIOXEHIR | (k1) | cTpyKLNS (06\MuH)
7 HarpysKu -~
MOALMNHIKOB r A € Co |Harpyska () (M) YANIOT= i oyicucrenias
d D B (MuH) (MUH) | (QwHamndeckas) | (CTaTuyeckas) (kH) f, a (npumepHo)| - HEHNS CcMasKa Macno

7926C 130 | 180 24 1.5 1.0 78.5 91.0 55.0 16.5 32.8 1.500 - 7 500 11 300
7926A5 130 | 180 24 1.5 1.0 74.0 86.0 63.5 - 48.1 1.540 - 6 500 9700
7928C 140 | 190 24 1.5 1.0 79.5 95.5 58.0 16.7 34.1 1.630 - 7 000 10 700
7928A5 140 | 190 24 1.5 1.0 75.0 90.0 68.0 = 50.5 1.630 = 6 100 9100
7930C 150 | 210 28 2.0 1.0 102 122 74.0 16.6 38.1 2.960 - 6 400 9800
7930A5 150 | 210 28 2.0 1.0 96.5 | 115 84.5 - 56.0 2.970 - 5600 8 400
7932C 160 | 220 28 2.0 1.0 106 133 80.0 16.7 39.4 3.100 = 6 100 9 300
7932A5 160 | 220 28 2.0 1.0 100 125 93.5 = 58.3 3.120 = 5 300 7 900
7934C 170 | 230 28 2.0 1.0 113 148 88.5 16.8 40.8 3.360 - 5800 8 800
7934A5 170 | 230 28 2.0 1.0 106 140 103 - 60.6 3.360 - 5000 7 500
7936C 180 | 250 33 2.0 1.0 145 184 111 16.6 45.3 4.900 = 5400 8 200
7936A5 180 | 250 33 2.0 1.0 137 174 127 - 66.6 4.940 - 4700 7 000
7938C 190 | 260 33 2.0 1.0 147 192 115 16.7 46.6 4.980 - 5200 7 800
7938A5 190 | 260 33 2.0 1.0 139 182 131 - 69.0 5.120 - 4 500 6 700
7940C 200 | 280 38 21 1.1 189 244 144 16.5 51.2 6.850 - 4 800 7 300
7940A5 200 | 280 38 2.1 1.1 178 231 169 = 75.0 6.920 = 4200 6 300
7944C 220 | 300 38 21 1.1 190 256 235 16.7 53.8 6.665 - 4500 6 800
7944A5 220 | 300 38 21 1.1 179 242 174 - 79.6 6.665 - 3900 5800
7948C 240 | 320 38 21 1.1 200 286 260 16.8 56.5 7.224 = 4200 6 300
7948A5 240 | 320 38 21 1.1 189 270 193 - 84.3 7.224 = 3600 5400
7952C 260 | 360 46 21 1.1 256 365 340 16.6 64.5 11.936 - 3 800 5700
7952A5 260 | 360 46 2.1 1.1 241 345 252 - 95.3 11.936 - 3300 4900
7956C 280 | 380 46 2.1 1.1 272 410 380 16.7 67.2 12.853 = 3 500 5400
7956A5 280 | 380 46 2.1 1.1 256 390 283 - 99.9 12.853 - 3100 4 600

" O ponycTMON OCEBOW Harpyske CM. Ha cTp. 147.

® O NpUMeHeHMM NpeaenbHbIX CKOPOCTeN cM. Ha cTp. 170.

MpumeyaHne: Homepa noawmnHKoB ¢ cyddmkcom "C'": HOMMHaIbHBIN Yron KoHTakTa 15°
Homepa nogumnHnkos ¢ cydpdmnkcom "A5": HOMUHaNBHBIN Yron KoHTakTa 25°

NSK |53



1. PAOVAJIbHO-YNMOPHbBIE LUAPUKOBbBIE NOALINMHUKNA

BbICOKOTOYHbIE pagnanbHO-yNopHbIe LAPUKOBbIE NOALLMMHUKN B
(CraHpapTHas cepus) : ﬂfﬁ :
Cepus 70 pad 1
BHyTpeHHun guameTp 10-75 Mm ¢‘d
a
OCHOBHbIE pa3mepbl HomuHansHas [onyctumasn | Koaddm-|  LleHTp Macca | KoH- | MpegensHble ckopocTi (2)
Homepa (Mm) rpy3onogbemHocTs (KH) | - ocesast LMeHT H%J:g);;?mm (kr) | cTpyKums (06\MMH)
noAuMnHUKOS| 5 B r ry cC, C, |Harpyska () (M) YINOT- | ¢ ooncTeHTHas Macro
(MuH) | (MuH) | (aavnseckas) | (Crarnseckas) | (KH) f, a (pumepHo) | HEHWSA cMaska
7000C 10 26 8 0.3 | 0.15 | 5.30 2.49 2.16 12.6 6.4 0.019 - 63900 | 97 300
7000A5 10 26 8 0.3 | 0.15 | 5.15 2.41 2.48 - 8.2 0.019 - 55600 | 83400
7000A 10 26 8 0.3 | 0.15 | 5.00 2.34 1.91 - 9.2 0.019 - 41700 | 55600
7001C 12 28 8 0.3 | 0.15 | 5.80 2.90 2.40 13.2 6.7 0.021 - 57 500 | 87 500
7001A5 12 28 8 0.3 | 0.15 | 5.60 2.79 2.82 - 8.7 0.021 - 50 000 | 75000
7001A 12 28 8 0.3 | 0.15 5.40 2.711 2.13 = 9.8 0.021 = 37 500 | 50000
7002C 15 32 9 0.3 | 0.15 | 6.25 3.40 2.63 14.1 7.6 0.030 - 49 000 | 74500
7002A5 15 32 9 0.3 | 0.15 | 5.95 3.25 3.05 - 10.0 0.030 - 42600 | 63900
7002A 15 32 9 0.3 | 0.15 | 5.80 3.15 2.36 - 11.3 0.030 - 32000 | 42600
7003C 17 35 10 0.3 | 0.15 | 6.60 3.80 2.85 14.5 8.5 0.039 - 44300 | 67 400
7003A5 17 35 10 0.3 | 0.15 | 6.30 3.65 3.35 - 11.1 0.040 - 38500 | 57 700
7003A 17 35 10 0.3 | 0.15 | 6.10 3.50 2.59 - 12.5 0.040 - 28900 | 38500
7004C 20 42 12 06 |03 |11.1 6.55 4.80 14.0 10.1 0.067 - 37100 | 56 500
7004A5 20 42 12 06 |03 |106 6.25 5.45 - 13.2 0.067 - 32300 | 48400
7004A 20 42 12 0.6 | 0.3 10.3 6.10 4.20 - 14.9 0.068 - 24200 | 32300
7005C 25 47 12 0.6 | 0.3 11.7 7.40 5.20 14.7 10.8 0.078 = 32000 | 48700
7005A5 25 47 12 06 |03 11.1 7.10 5.95 = 14.4 0.077 = 27 800 | 41700
7005A 25 47 12 0.6 | 0.3 10.7 6.85 4.55 = 16.4 0.079 = 20900 | 27 800
7006C 30 55 13 1.0 | 0.6 15.1 10.3 6.85 14.9 12.2 0.114 O 27100 | 41200
7006A5 30 55 13 1.0 |06 |144 9.80 8.05 - 16.4 0.114 O 23 600 | 35300
7006A 30 55 13 1.0 | 0.6 13.9 9.45 6.20 - 18.8 0.116 O 17 700 | 23 600
7007C 35 62 14 1.0 | 0.6 19.1 13.7 9.35 15.0 13.5 0.151 O 23800 | 36100
7007A5 35 62 14 1.0 | 0.6 18.2 13.0 11.4 - 18.3 0.151 O 20700 | 31000
7007A 35 62 14 1.0 | 0.6 17.5 12.6 8.75 = 21.0 0.153 O 15500 | 20700

" O [onyCcTMMON OCEBOI Harpyske CM. Ha cTp. 147.
6] O NpUMeHeHM NpeaenbHbIX CKOPOCTeN M. Ha cTp. 170.

MK YCNoNBb30BaHNN KEPaMHECKYIX LLIAPVIKOB 3Ha4EHE NMpefenibHoM CKopoCTY BpalLieHnst B 1,25 pa3 6oriblue, YeM [1st CTaslbHbIX LLIaPUKOB.
Mpumedanune: Homepa noannHmkoB ¢ cyddmkcom "C": HOMMHaNbHbIR yron KoHTakTa 15°

Homepa noawmnnHnkoB ¢ cydnkcom "A5": HOMUHaNBbHBIN Yron KOHTakTa 25°

Homepa noawmnHmnkoB ¢ cyddunkcom "A": HoMMHaNbHbIN yron KoHTakTa 30°
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[ononHuTenbHbIE CBEAEHUSA CM. Ha CTpaHmLax
@ [yHamnyeckas sKBuBaneHTHas Harpyska. . 139

@ CTaTnyeckasi 9KBUBaneHTHas Harpyska. . . .146 2 %

@ [pegHaTar N >KECTKOCTb. .« v v v v v v e e e e e .152 é_g
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c
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@ Konn4yecTBo 3aknagpiBaeMom 2 §
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]

Celeﬂ 70 (NpogomxeHne) 3
OCHOBHbIE pa3mepbl HomuHankHas Honyctumas |Koaddu-|  Lientp Macca | KoH- | lpenenkHele ckopocTy (%)

Homepa (Mm) rpy3onogbemHocTs (kH) | ocesas UnenT | MPWIOXEHNA | (kr) | cTpyKLNS (06\MUH)
. HarpysKku
MOALWNMHYKOB r r C, Co | Harpys«a () (M) YIOT= | KocucTenTHas

d D B (MMH) (MMH) | (BuHammyeckas) | (CTaTnyeckas) (kH) f a (TpumepHo)|  HEHUA cmaska Macro
7008C 40 68 15 1.0 0.6 20.6 15.9 10.6 15.4 14.7 0.189 O 21300 | 32500
7008A5 40 68 15 1.0 0.6 19.5 151 12.0 - 201 0.188 O 18 600 | 27 800
7008A 40 68 15 1.0 0.6 18.8 14.6 9.15 - 231 0.191 O 13900 | 18 600
7009C 45 75 16 1.0 0.6 24.4 19.3 12.4 15.4 16.0 0.238 O 19200 | 29 200
7009A5 45 75 16 1.0 0.6 23.1 18.3 14.5 = 22.0 0.250 O 16 700 | 25000
7009A 45 75 16 1.0 0.6 22.3 17.7 111 - 25.3 0.241 O 12500 | 16700
7010C 50 80 16 1.0 0.6 26.0 21.9 13.9 15.7 16.7 0.259 O 17700 | 27 000
7010A5 50 80 16 1.0 0.6 24.6 20.8 16.2 - 23.2 0.270 O 15400 | 23100
7010A 50 80 16 1.0 0.6 23.7 201 12.5 - 26.8 0.262 O 11600 | 15400
7011C 55 90 18 1.1 0.6 34.0 28.6 18.9 15.5 18.7 0.380 O 15900 | 24 200
7011A5 55 90 18 1.1 0.6 32.5 27.2 21.8 - 25.9 0.383 O 13800 | 20700
7011A 55 90 18 1.1 0.6 31.0 26.3 16.6 - 29.9 0.385 O 10400 | 13800
7012C 60 95 18 1.1 0.6 35.0 30.5 19.9 15.7 19.4 0.405 O 14900 | 22600
7012A5 60 95 18 1.1 0.6 33.0 29.1 23.0 - 271 0.408 O 13000 | 19400
7012A 60 95 18 1.1 0.6 32.0 28.1 17.6 - 31.4 0.410 O 9700 | 13000
7013C 65 100 18 1.1 0.6 37.0 34.5 22.0 15.9 20.0 0.435 O 14 000 | 21 300
7013A5 65 100 18 1.1 0.6 35.0 32.5 25.4 - 28.2 0.455 O 12200 | 18 200
7013A 65 100 18 1.1 0.6 33.5 31.5 19.5 - 32.8 0.441 O 9100 | 12200
7014C 70 110 20 1.1 0.6 47.0 43.0 26.8 15.7 221 0.606 O 12800 | 19500
7014A5 70 110 20 1.1 0.6 445 41.0 32.0 - 31.0 0.625 O 11200 | 16 700
7014A 70 110 20 1.1 0.6 42.5 39.5 24.6 - 36.0 0.613 O 8400 | 11200
7015C 75 115 20 1.1 0.6 48.0 45.5 28.1 15.9 22.7 0.643 O 12200 | 18500
7015A5 75 115 20 1.1 0.6 455 43.5 33.5 - 321 0.652 O 10600 | 15800
7015A 75 115 20 1.1 0.6 43.5 41.5 25.9 - 37.4 0.650 O 7900 | 10600

" O ponycTMON OCEBOW Harpyske CM. Ha cTp. 147.
G] O nprMeHeHM NpeaenbHbIX CKOPOCTeN cM. Ha cTp. 170.

[PV NCMONBE30BAHNN KEPAMUHECKIIX LLIAPUKOB 3HaYeHME NPEeAesbHOM CKOPOCTY BpaLLeHna B 1,25 pa3 bonbLue, HYem A8 CTallbHbIX LLIaPUKOB.
MpumeyaHmne: Homepa NoawnnHMKOB C CyPduKkcom "C": HOMUHaNBHBIN yron KoHTakTa 15°

Homepa NoAWMNHNKOB € CydhdUKCOM "AS5": HOMUHANBHBIA Yron KOHTakTa 25°

Homepa NOAWMNHUKOB C CyddUKCOM "A'": HOMUHASBHBIN Yo KoHTakTa 30°
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1. PAOVAJIbHO-YNMOPHbBIE LUAPUKOBbBIE NOALINMHUKNA

BbICOKOTOYHbIE pagnanbHO-yNopHbIe LAPUKOBbIE NOALLMMHUKN B
(CtaHpapTHas cepwus) - m "
Cepusi 70 oo | V|7 ?
BHyTpeHHun gnametp 80-200 Mm ¢‘d
a
OCHOBHbIE pasmepbl HomuHanbHas [onyctumas [Koaddm-|  LieHTp Macca | KoH- | lMpeaensHble ckopocTy (3)
Homepa (Mm) rpysonogbemHocTb (KH) | oceas LeHT H%J:?));;?Mm‘ (kr)  |cTpyKums (06\MMH)
nopumnkuKos | - = r r, C, C, |Harpyska () (Mv) YMIOT- I o cpcrenTHas Macrio
(MuH) | (MuH)  ((Buvamnseckas) | (Craweckas) | (KH) f a (npumepHo) | - HEHNS cMaska
7016C 80 125 22 1.1 0.6 58.5 556.5 34.5 15.7 24.7 0.855 O 11300 | 17 100
7016A5 80 | 125 | 22 1.1 0.6 55.5 52.5 41.0 - 34.9 0.880 O 9800 | 14700
7016A 80 125 22 1.1 0.6 53.5 50.5 315 - 40.6 0.864 O 7 400 9 800
7017C 85 | 130 | 22 1.1 0.6 60.0 58.5 38.0 15.9 25.4 0.898 O 10700 | 16 300
7017A5 85 | 130 | 22 1.1 0.6 57.0 55.5 43.0 - 36.1 0.904 O 9400 | 14000
7017A 85 | 130 | 22 1.1 0.6 54.5 53.5 33.0 - 42.0 0.907 O 7 000 9 400
7018C 90 140 24 1.5 1.0 71.5 69.0 44.5 15.7 27.4 1.160 O 10000 | 15300
7018A5 90 140 24 1.5 1.0 68.0 65.5 52.0 - 38.8 1.170 O 8700 | 13100
7018A 90 140 24 1.5 1.0 65.0 63.5 40.5 - 45.2 1.180 O 6 600 8700
7019C 95 145 24 1.5 1.0 73.5 73.0 47.0 15.9 28.1 1.210 O 9600 | 14600
7019A5 95 | 145 | 24 1.5 1.0 69.5 69.5 52.5 - 40.0 1.410 O 8400 | 12500
7019A 95 | 145 | 24 1.5 1.0 67.0 67.0 40.5 - 46.6 1.230 O 6 300 8 400
7020C 100 | 150 | 24 1.5 1.0 75.5 77.0 49.0 16.0 28.7 1.270 O 9200 | 14000
7020A5 | 100 150 24 1.5 1.0 71.0 73.5 57.5 - 411 1.450 O 8000 | 12000
7020A 100 150 24 1.5 1.0 68.5 70.5 44.5 - 48.1 1.280 O 6 000 8 000
7021C 105 160 26 2.0 1.0 88.0 89.5 57.0 15.9 30.7 1.580 — 8700 | 13300
7021A5 | 105 | 160 | 26 20 | 1.0 83.5 85.0 66.5 - 43.9 1.820 - 7600 | 11400
7021A 105 160 26 2.0 1.0 80.0 81.5 51.0 = 51.2 1.600 = 5700 7 600
7022C 110 170 28 2.0 1.0 | 106 104 68.5 15.6 32.7 1.940 - 8300 | 12500
7022A5 | 110 170 28 2.0 1.0 | 100 99.0 79.5 - 46.6 2.260 - 7200 | 10800
7022A 110 170 28 2.0 1.0 96.5 95.5 61.0 - 54.4 1.960 - 5400 7 200
7024C 120 180 28 2.0 1.0 | 112 117 75.5 15.8 34.1 2.090 - 7700 | 11700
7024A5 | 120 180 28 2.0 1.0 | 106 111 87.5 - 49.0 2.430 - 6700 | 10000
7024A 120 180 28 2.0 1.0 | 102 107 67.5 — 57.3 2.120 — 5 000 6 700

O ponycTuMOoN OCEBON Harpy3ke CM. Ha cTp. 147.
6] O npuMeHeHM NpefenbHbIX CKOPOCTern M. Ha cTp. 170.
[pY MCNONBE30BaHNN KEPAMMHECKIX LLIAPUKOB 3HAYeHVEe NPeaenbHOM CKOPOCTY BpaLLieHns B 1,25 pas 6osbLLe, HYeM AN CTaIbHbIX LLapUKOB.
MpumeyaHne: Homepa NoALLMMHUKOB C CyPdUKcom "C'": HOMUHANBHBIN YroNn KoHTakTa 15°
Homepa noaumnHMKoB ¢ cyddurkcom "AS": HOMUHaNBHBIN Yron KoHTakTa 25°
Homepa noaLmMnHMKOB ¢ CyddurKcom "A': HOMUHaNBHBIA yron KoHTakTa 30°
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‘ l-IaCTb4 ‘

L[ononHuTeNbHbIE CBEAEHUSA CM. Ha CTpaHmLax
@ [nHamunyeckas sKBuBaneHTHas Harpyska. . 139

@ CTaTnyeckasi 9KBUBaneHTHas Harpyska. . . .146 2 %

@ [pegHaTar N >KECTKOCTb. « v v v v v v v e e e e .152 é_g

@ Pasmepsbl 3anie4nKkos Bana u Kkopnyca. . . . . 186 E. g

c

@ [lofoXKeHe CMa304HOro CoNNa . . .« . v ..« 192 % 2

[

@ Konn4yecTBo 3aknagpiBaeMom 2 §

KOHCUCTEHTHOM CMaBKM . ... ..o ... 175 L

Celeﬂ 70 (NpopomKeHwe) 3

OCHOBHbIE pa3mepbl HomuHansHas [Honyctumas [Koadu-|  LieHTp Macca | KoH- | lpenenbHble ckopocty (%)
Homepa (Mm) rpy3onogbemHocTs (kH) | ocesas UveHT | MPWIOXEHUR | (kr) | cTpyKLNS (06\MuH)
q HarpysKku _
NOALMNHIKOB r A € Co |Harpyska () (M) YANIOT= I oycucrenias

d D B (MMH) | (MUH) | (Jnsamnseckas)| (Cratuseckas) (kH) f a (npumepHo)|  HEHWA CcMaska Macno
7026C 130 | 200 33 2.0 1.0 129 137 86.0 15.9 38.6 3.220 - 7 000 10 700
7026A5 130 | 200 33 2.0 1.0 122 130 99.5 - 55.0 3.660 - 6100 9100
7026A 130 | 200 33 2.0 1.0 117 125 76.5 - 64.1 3.260 - 4 600 6100
7028C 140 | 210 33 2.0 1.0 132 145 90.0 16.0 39.9 3.410 - 6 600 10 000
7028A5 140 | 210 33 2.0 1.0 125 138 104 - 57.3 3.870 - 5 800 8 600
7028A 140 | 210 33 2.0 1.0 120 133 80.5 — 67.0 3.440 — 4 300 5 800
7030C 150 | 225 35 2.1 1.1 151 168 105 16.0 42.6 4.150 - 6 200 9400
7030A5 150 | 225 35 2.1 1.1 143 160 123 - 61.2 4.690 - 5400 8 000
7030A 150 | 225 35 21 1.1 137 154 95.0 - 71.6 4.190 - 4 000 5400
7032C 160 | 240 38 2.1 1.1 171 193 118 16.0 45.8 5.110 = 5800 8 800
7032A5 160 | 240 38 2.1 1.1 162 183 138 - 65.6 5.710 - 5000 7 500
7032A 160 | 240 38 2.1 1.1 155 176 106 - 76.7 5.160 = 3 800 5000
7034C 170 | 260 42 21 1.1 205 234 149 15.9 49.8 6.880 - 5400 8 200
7034A5 170 | 260 42 21 1.1 193 223 168 - 711 7.830 - 4700 7 000
7034A 170 | 260 42 21 1.1 186 214 129 - 83.1 6.940 - 3500 4700
7036C 180 | 280 46 21 1.1 228 276 175 15.8 53.8 10.40 - 5000 7 700
7036A5 180 | 280 46 21 1.1 216 262 195 - 76.6 10.40 - 4400 6 600
7036A 180 | 280 46 21 1.1 207 252 151 - 89.4 9.270 - 3 300 4 400
7038C 190 | 290 46 21 1.1 247 305 192 15.9 55.2 11.20 - 4 800 7 300
7038A5 190 | 290 46 21 1.1 233 291 222 - 79.0 11.20 - 4 200 6 300
7038A 190 | 290 46 2.1 1.1 224 280 172 - 92.3 11.30 - 3 200 4 200
7040C 200 | 310 51 2.1 1.1 265 340 213 15.9 59.7 13.60 - 4 600 6 900
7040A5 200 | 310 51 2.1 1.1 250 325 245 - 85.0 13.70 - 4 000 5900
7040A 200 | 310 51 2.1 1.1 240 310 190 - 99.1 13.70 - 3 000 4 000

(" O JonycTUMOW OCEBOM Harpy3ke CM. Ha cTp. 147.

6] O npuMeHeHM NpeaenbHbIX CKOPOCTeN cM. Ha cTp. 170.

MpumeyaHmne: Homepa noaLLMMHUKOB C CyPUKCOM "C": HOMUHANBHBIN Yrofl KOHTakTa 15°
Homepa noawmnHMKoB ¢ CydhdrKcoMm "AS": HOMUHaNBHBIA Yron KOHTakTa 25°
Homepa NoaWmnHMKOB ¢ CyddUKCoM "A'": HOMUHANBHBIN yron KoHTakTa 30°
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1. PAOVAJIbHO-YNMOPHbBIE LUAPUKOBbBIE NOALINMHUKNA

BbICOKOTOYHbIE paananbHO-ynopHbie WapukKoBbie NOALLUUMHNKN B

(CtaHpapTHas cepus) ="
Cepusa 72 r—t
BHyTpeHHun guametp 10-105 mm r
b od
|
a
OcCHOBHble pasmepsl HomuHanbHas [Jonyctumas | Koathdu- Llentp Macca MpenentHble ckopocTy ()
no;u::nr?ﬁ(os - r r rpyagnonbewozb “ Ha?ﬁfgg o) = H%EE%?FMM “ KOHCVICTeH('I:: i

d = = (MuH) (Mv1m) (nemnieckas) (CTaTM'igtr:Kaﬂ) (kH) f a (npumepHo) cMaska Macno
7200C 10 30 9 0.6 0.3 5.40 2.61 2.16 13.2 7.2 0.032 57 500 87 500
7200A5 10 30 9 0.6 0.3 5.20 2.51 2.49 - 9.2 0.031 50 000 75 000
7200A 10 30 9 0.6 0.3 5.05 2.44 1.92 - 10.3 0.032 37 500 50 000
7201C 12 32 10 0.6 0.3 7.90 3.85 3.45 12.5 7.9 0.036 52 300 79 600
7201A5 12 32 10 0.6 0.3 7.65 3.70 3.55 = 10.1 0.036 45 500 68 200
7201A 12 32 10 0.6 0.3 7.45 3.65 2.72 = 11.4 0.030 34100 45 500
7202C 15 35 11 0.6 0.3 8.65 4.55 3.85 13.2 8.8 0.045 46 000 70 000
7202A5 15 35 11 0.6 0.3 8.35 4.35 3.95 - 11.3 0.044 40 000 60 000
7202A 15 35 11 0.6 0.3 8.10 4.25 3.00 - 12.7 0.045 30 000 40 000
7203C 17 40 12 0.6 0.3 10.9 5.85 4.85 13.3 9.8 0.065 40 400 61500
7203A5 17 40 12 0.6 0.3 10.4 5.60 5.30 - 12.6 0.064 35100 52 700
7203A 17 40 12 0.6 0.3 10.1 5.45 4.05 - 14.2 0.065 26 400 35100
7204C 20 47 14 1.0 0.6 14.6 8.05 6.30 13.3 11.5 0.103 34 400 52 300
7204A5 20 47 14 1.0 0.6 14.0 7.75 7.40 - 14.8 0.102 29900 44 800
7204A 20 47 14 1.0 0.6 13.6 7.55 5.75 - 16.7 0.104 22 400 29900
7205C 25 52 15 1.0 0.6 16.6 10.2 7.50 14.0 12.7 0.127 29 900 45 500
7205A5 25 52 15 1.0 0.6 15.9 9.80 9.05 = 16.5 0.130 26 000 39 000
7205A 25 52 15 1.0 0.6 15.4 9.45 6.95 = 18.6 0.129 19 500 26 000
7206C 30 62 16 1.0 0.6 23.0 14.7 10.3 13.9 14.2 0.194 25000 38 100
7206A5 30 62 16 1.0 0.6 221 141 12.0 - 18.7 0.194 21 800 32 700
7206A 30 62 16 1.0 0.6 21.3 13.6 9.20 - 213 0.197 16 400 21 800
7207C 35 72 17 1.1 0.6 30.5 19.9 14.4 13.9 15.7 0.280 21 500 32 800
7207A5 35 72 17 1.1 0.6 29.1 19.1 16.6 - 21.0 0.277 18 700 28 100
7207A 35 72 17 1.1 0.6 28.2 18.5 12.7 — 23.9 0.284 14 100 18 700
7208C 40 80 18 1.1 0.6 36.5 252 17.6 14.1 17.0 0.366 19200 29 200
7208A5 40 80 18 1.1 0.6 34.5 241 20.6 - 23.0 0.362 16 700 25 000
7208A 40 80 18 1.1 0.6 33.5 23.3 15.8 - 26.3 0.370 12 500 16 700
7209C 45 85 19 1.1 0.6 41.0 28.8 19.6 14.2 18.2 0.406 17 700 27 000
7209A5 45 85 19 1.1 0.6 39.0 27.6 23.3 - 24.7 0.402 15 400 23100
7209A 45 85 19 1.1 0.6 37.5 26.7 18.0 - 28.3 0.410 11 600 15 400
7210C 50 90 20 1.1 0.6 43.0 315 211 14.5 19.4 0.457 16 500 25000
7210A5 50 90 20 1.1 0.6 41.0 30.5 25.2 - 26.3 0.453 14 300 21500
7210A 50 90 20 1.1 0.6 39.5 29.3 19.4 - 30.2 0.462 10 800 14 300

@) O ZonycTUMOW OCEBOW Harpy3ke CM. Ha cTp. 147.

6] O npuMeHeHM NpeaenbHbIX CKOPOCTen cM. Ha cTp. 170.

MpuMeyaHne: Homepa NOAWNMHUKOB C cyhrkcoMm "C": HOMUHABHDBIN Yrof KoHTakTa 15°
Homepa NoAaLWNnHUKOB € CyddMUKCOM "AS": HOMUHANBHBIN Yron KOHTakTa 25°
Homepa NoaWnnHUKOB ¢ CyddUKcom "A": HOMUHaNbHBIV yron KoHTakTa 30°
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‘ qaCTb4 ‘

L[ononHuTeNbHbIE CBEAEHUSA CM. Ha CTpaHmLax
@ [yHamunyeckas sKBuMBaneHTHas Harpyska. . 139

@ Cratnyeckas aKBMBaNleHTHas Harpyska. . . .146 2 %
@ [pegHaTar N >KECTKOCTb. « v v v v vve e e e e e .152 é_g
@ Pasmepsbl 3anne4vkoB Bana v kopnyca. . . . . 186 55
@ [Mono)XeHne CMas3oYHOro CoMMa . .« v v v v .. 192 % §
@ Konn4yecTBo 3aknagpiBaeMom ‘E §
KOHCUCTEHTHOM CMaBKM . .. ..o oo ... 175 I3
Celeﬂ 72 (NpopomKeHwe) - 3
OcHOBHbIe pasmepbl HomuHanbHas [Jonyctumas | Koathdm- Lientp Macca MpegenbHble ckopocTy (2)
no:u(J)I:\IAI'IeH’T/I’(II(OB = r I7 rpysgl OnbeMHoc;b - Ha?g)?;?: 0 - n%r(llé)g:)?&m 0 KOHCMCTe:‘:i:MMH)
d = = (MuH) (MI/1IH) OﬂMHaMMHreCKaR) (CTaTwngKaﬂ) (<H) fo a (npumepHo) CMaska Macro
7211C 55 100 21 1.5 1.0 53.0 40.0 27.6 14.5 20.9 0.601 14 900 22 600
7211A5 55 100 21 1.5 1.0 50.5 38.0 32.5 - 28.6 0.596 13 000 19400
7211A 55 100 21 1.5 1.0 49.0 37.0 25.0 - 32.9 0.609 9700 13 000 L
7212C 60 110 22 1.5 1.0 64.0 49.0 34.0 14.4 22.4 0.780 13 600 20 600
7212A5 60 110 22 1.5 1.0 61.0 47.0 40.0 = 30.8 0.773 11 800 17 700
7212A 60 110 22 1.5 1.0 59.0 45.5 30.5 = 35.5 0.789 8900 11 800
7213C 65 120 23 1.5 1.0 73.0 58.5 40.0 14.6 23.9 1.010 12 500 19 000
7213A5 65 120 23 1.5 1.0 69.5 56.0 46.5 - 33.1 1.000 10 900 16 300
7213A 65 120 23 1.5 1.0 67.5 54.0 36.0 - 38.2 1.020 8200 10 900
7214C 70 125 24 1.5 1.0 79.5 64.5 43.0 14.6 25.1 1.090 11 800 18 000
7214A5 70 125 24 1.5 1.0 76.0 61.5 49.5 — 34.7 1.080 10 300 15 400
7214A 70 125 24 1.5 1.0 73.0 59.5 38.0 — 40.1 1.100 7700 10 300
7215C 75 130 25 1.5 1.0 83.0 70.0 46.0 14.8 26.2 1.190 11 300 17 100
7215A5 75 130 25 1.5 1.0 79.0 66.5 53.0 - 36.4 1.180 9 800 14 700
7215A 75 130 25 1.5 1.0 76.0 64.5 40.5 - 421 1.200 7 400 9 800
7216C 80 140 26 2.0 1.0 93.0 77.5 54.5 14.7 27.7 1.430 10 500 16 000
7216A5 80 140 26 2.0 1.0 88.5 74.0 62.0 = 38.6 1.420 9100 13 700
7216A 80 140 26 2.0 1.0 85.5 71.5 47.5 = 44.8 1.450 6 900 9100
7217C 85 150 28 2.0 1.0 107 90.5 60.5 14.7 29.7 1.790 9 800 14 900
7217A5 85 150 28 2.0 1.0 102 86.5 70.0 - 41.4 1.790 8 600 12 800
7217A 85 150 28 2.0 1.0 98.5 83.5 53.5 - 47.9 1.800 6 400 8 600
7218C 90 160 30 2.0 1.0 123 105 72.0 14.6 31.7 2.200 9200 14 000
7218A5 90 160 30 2.0 1.0 117 100 83.5 = 441 2.310 8 000 12 000
7218A 90 160 30 2.0 1.0 113 96.5 64.5 = 51.1 2.230 6 000 8 000
7219C 95 170 32 2.1 1.1 133 112 76.0 14.6 33.7 2.640 8700 13 300
7219A5 95 170 32 2.1 1.1 127 107 87.0 - 46.9 2.630 7 600 11 400
7219A 95 170 32 21 1.1 122 103 67.0 - 54.2 2.670 5700 7 600
7220C 100 180 34 2.1 1.1 149 127 88.5 14.5 35.7 3.180 8 300 12 500
7220A5 100 180 34 21 1.1 142 121 103 - 49.6 3.160 7 200 10 800
7220A 100 180 34 21 1.1 137 117 79.5 - 57.4 3.210 5400 7 200
7221C 105 190 36 21 1.1 162 143 97.5 14.5 37.7 3.780 7 800 11 900
7221A5 105 190 36 21 1.1 155 137 111 - 52.4 3.770 6 800 10200
7221A 105 190 36 21 1.1 150 132 85.0 - 60.6 3.820 5100 6 800
" O [onycTUMOW OCEBOW Harpy3ke CM. Ha cTp. 147.
® O NprMeHeHUM NpeaenbHbIX CKOPOCTeN cM. Ha cTp. 170.

MpumeyaHue: Homepa NogMnHMKOB ¢ cydpdurkcom "C": HOMUHasBHBIN yron kKoHTakTa 15°
Homepa noawmnnHNKOB ¢ CypdUKcom "AS": HOMUHANBHBIN Yron KOHTakTa 25°
Homepa noawmnHNKoB ¢ CypduKcom "A": HOMUHaNBHBIN yron KoHTakTa 30°
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1. PAOVAJIbHO-YNMOPHbBIE LUAPUKOBbBIE NOALINMHUKNA

BbICOKOTOYHbIE pagnanbHO-yNnopHbie WapnuKoBbie NOALWNMHUKIA B
(CtaHpgapTHas cepusi) "
Cepus 72 r—
BHyTpeHHun guameTp 110-150 mm oD Jd
I
a
OCHOBHbIE pa3mepbl HomuHaneHas [Jonyctumas | Koaddu- Llentp Macca MpepenbHble ckopocTi (%)
. :u?';ﬂ,-mi . (MM) r r rpysgnonbeMHozb (kH) Ha?g)?asg ()| et ”%ﬂgﬁa"'” (k) K (06\MuH)
2 = s (MuH) (Mﬂu) (N, (CTaTM\{gEKaﬂ) (<H) f (MaM) (npumepo) OHg:IA(;TseK:THaﬂ LD
7222C 110 | 200 | 38 2.1 1.1 176 160 108 145 39.8 4.450 7 500 11 300
7222A5 110 | 200 | 38 2.1 1.1 168 153 126 - 55.1 4.450 6 500 9700
7222A 110 | 200 | 38 2.1 1.1 162 148 97.0 - 63.7 4.490 4900 6 500
7224C 120 | 215 | 40 2.1 1.1 199 192 132 14.6 42.4 5.420 6 900 10 500
7224A5 120 | 215 | 40 2.1 1.1 189 184 150 - 59.1 5.420 6 000 9000
7224A 120 | 215 | 40 2.1 1.1 183 177 116 - 68.3 5.450 4 500 6 000
7226C 130 | 230 | 40 3.0 1.1 206 209 144 14.9 441 6.230 6 400 9800
7226A5 130 | 230 | 40 3.0 1.1 196 199 163 - 62.0 6.220 5600 8 400
7226A 130 | 230 | 40 3.0 1.1 189 193 127 - 72.0 6.280 4200 5600
7228C 140 | 250 | 42 3.0 1.1 238 254 172 14.8 471 7.910 5900 9000
7228A5 140 | 250 | 42 3.0 1.1 226 242 194 = 66.5 7.910 5200 7700
7228A 140 | 250 | 42 3.0 1.1 218 234 150 = 77.3 7.970 3900 5200
7230C 150 | 270 | 45 3.0 1.1 270 305 205 14.7 50.6 11.100 5500 8 400
7230A5 150 | 270 | 45 3.0 1.1 258 290 231 - 71.5 11.100 4800 7 200
7230A 150 | 270 | 45 3.0 1.1 248 280 179 - 83.1 11.200 3600 4800

" O [onycTMMON OCEBOI Harpyske CM. Ha cTp. 147.

® O NpUMEHeHM NpeaenbHbIX CKOPOCTEN M. Ha cTp. 170.

Mpumedanue: Homepa noamnnHmkos ¢ cyddmkcom "C": HOMMHaNbHbIR yron KoHTakTa 15°
Homepa noawmnHmnkoB ¢ cyddunkcom "A5": HOMUHaNBHBIN Yron KOHTakTa 25°
Homepa noawmnHmnkos ¢ cyddrnkcom "A": HOMUHaNbHBIV yron KoHTakTa 30°
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1. PAOVAJIbHO-YNMOPHbBIE LUAPUKOBbBIE NOALINMHUKNA

CBepXCKOPOCTHbIE paanasibHO-yNOPHbIE LWAPNKOBbIE MOALIMMHUKN
(Cepuss ROBUST)

XapaKTepucTnku

HapexxHas KOHCTPYKLUUA, ABNAIOLWAACS JOCTMKEHNEM BHYTPEHHEN aHAIMTUYECKOWN TeXHONorum komnaHum NSK.

22;2!\:;;;::: OntumanbHas KOHCTPYKLWA, pa3p860TaHHaﬂ C NOMOLWbIO KOMMBbIOTEPHOro MoOenpoBaHNA NOBbILLIEHNA
TeMnepartypbl BCNeacTeBe CKONMb3LALLEro ABVMIKEHUA LaprKa.

HoBas ctanb SHX o6ecneunBaet NpeBOCXOoOHble XapaKTepUucTnkmn TepMOCTOI7IKOCTI/I M N3HOCOCTOMKOCTM.

[DonroBe4HOCTb YBENMNYEHHbIA PACHETHBIN CPOK CRy>KObl BKIKOHAET MOBbILLEHE Npedena 3aedaHns B YCNOBUAX HEAOCTATOHHOMO
CMa3bIBaHMs 1 BbICOKOCKOPOCTHOMO pexxnma paboThl.

B 3aBucumocTu ot yc.nosvu7| aKcnnyartauun MOXXeT UCnoJib3oBaTbCA COOTBeTCTByIOUJ,VIﬁ Mmarepuan Ten Kav4eHus.

Bbicokas B pagnanbHO-ynopHbIX LWapnKoBbIX NoAmnHmkax cepun ROBUST MCNonb3ytoTCA KepaMUHeCcKme LLIAPUKNA.
TOYHOCTb BbinyckaeTcs BbICOKOTOYHas cepus knacca P2.

OnmbIT 1 Hay4YHO-TEXHNYECKMNE 3HaHUA NSK obecne4nsatoT npon3BoACTBO NOALUMMHNKOB C BbICOKMM KTAaCCOM TOYHOCTW.

Cenapartop, paspaboTaHHbI 151 UICMONIb30BaHUSA NMPU BbICOKNX CKOPOCTSIX.

Bbicokas . . . .
CKOPOCTb Jlerkuin, NpoYyHbIN NOAMMEPHBI cenapaTop 06afaeT TakMMN MPENMYLLIECTBaMIN Kak TEPMOCTOMKOCTb 1 BbICOKast
XKECTKOCTb, YTO AefiaeT ero He3aMeHMbIM Mpn pa60Te Ha BbICOKNX CKOPOCTHAX.

Huskun BecliyMHasn pa6oTa BbICOKOCKOPOCTHOIO WNUHAeNs 6narogapsi cMaso4vHon cucteme Spinshot ™ 1I.
YPOBEHb LWyMa YCTpaHseT LyM, Bbi3blBaeMblil CXKATbIM BO3AyXOM B CUCTEME BO3AYLLHO-MAC/ISIHON CMasKu.

Pa3mepHbie cepun

Puc. 1.4

= e LU

BNR10 BNR19 BNR20 BNR29 Spinshot™ 1I
BER10 BER19 Cepus BER20 Cepua BER29 (Twun XE)
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‘ qaCTb4 ‘

Cuctema 0603Ha4eHnsA CBEPXCKOPOCTHbIX paananbHO-YMOPHbIX LLAPUKOBbIX

nogwunnHukoB (cepus ROBUST)

HomMmuHanbHbI BHYTPEHHUI
OnaMeTp NnoawnnHuKa

S

o$

-

3%

o3

E

To

Mpumep 0603HaY4eHNA NOALWIMMHUKA ‘ BNR “ H H TYN H H DBB HEL‘ ‘ P4‘ %Z,
O603Ha4eHne g2
TOYHOCTM g
<g

MpepHaTar 3

0603Ha4eHne TUNa NoALNNHUKA

0603Ha4YeHNne KOMNOHOBKM

O6o3HaueHue pasmepos 0603Ha4eHne ynaoTHeHs!

0O603Ha4yeHne MaTepuana 0O603Ha4YeHne cenapartopa

80

BNR

10

DBB

EL

P4

HomuHanbHbii
BHYTPEHHWIA
Anametp
NoALWNMHUKA

Tun
noALNNHUKa

Pasmepbl

Cenapartop

YnnotHeHue

KomnoHoBKa

MpepHaTtar

To4HoCTb

CnpaBoyHble
CTpaHuLbl

o
BHyTpeHHUn guameTp (Mm) 64-79
Tun nogwunHuka BNR: yron koHTakTa 18° BER: yron koHTakTta 25° 42-43, 48
10: Cepus 10, 19: Cepus 19, 20: Cepus 20, 29: Cepus 29 () 42-43, 62
MaTtepuan
Tun
Konbua OJIEMEHTbI Ka4eHus
S MopwmnHukoBas ctanb (SUJ2) MoplwmnHukoBas ctanb (SUJ2) 14-17
H MopgwmnHukosas ctanb (SUJ2) Kepamuka (Si;N) 24-25
X KaponpoyHas ctanb (SHX) Kepamunka Kepamuka (Si,N,)
XE (Spinshot™ II) | )KaponpouHas ctans (SHX) Kepamuka Kepamuika (SiN)

TYN: HanpaBnsiemblii LWaprkamy noaMamuaHblil cenapaTop; npegensHas ckopocte d,n =1 400 000;
npegensHasa paboyas temneparypa =120°C

. 18-19
TR: HanpaBnsieMbIli HAPY>XXHbIM KOJIbLIOM cenapartop 13 eHoN-anbaerMgHoro noamMepa;
npegensHasa paboyas temneparypa =120°C
CrMBON OTCYTCTBYET: OTKPbITLIN TUM V1V: 6ECKOHTaKTHOE PE3MHOBOE YMIOTHEHUE (?) 32

SU: yHMBepcanbHasi KOMMNOHOBKa (0gHopsigHas) — 1 NoaWmMnHUK

DU: yHnBepcanbHas KOMMNOHOBKaA (OBYXpSAHasi) — 2 NogWunHmKa

DB: KOMMOHOBKa "CriHa K crinHe" — 2 moawmnHuka DF: KoMMoHOBKa "Nuuo K inuy" - 2 nogwunHnka — 42-43
DT: "taHgemHasn" KOMMNOHOBKA — 2 NogLnnHmMKa 148-151
DBD, DFD, DTD, DUD: TpunnekcHble KOMNOHOBKM — 3 NOSWNNHNKA

DBB, DFF, DBT, DFT, DTT, QU: kBagpynfieKCHbIE KOMMNOHOBKU — 4 NOZLWWMHUKA

EL: ceBepxnerkuin npegHatar, L: nerkuin npegHarsr, 42-43
M: cpepgHuii npepgHaTar, H: 6onbLUon NpegHaTar 152-155
CP: cneuvanbHbiii npegHatar, CA: cneuuanbHbIli OCEBOI 3a30P 161-164

P2: MOC Knacc 2, P4: MOC Knacc 4, P5: MOC Knacc 5

P3: cneumanbHbIin Knace (To4HocTb pasmepos: MOC Knacc 4; TouHocTb BpaleHus: MOC Knacc2) 151
P4Y: cneunanbHbli Knacc (BHYTPEHHWIA 1 HAPYXHbIV AMaMeTpbl NpegcTasnerbl uckntountensHo NSK.  176-179
Bce octanbHble — knacc 4 1SO.)

(") Cepwn 20 1 29 NPUMEHSAIOTCH UCKIKOHUTENBHO AN 3aKPbITbIX PaanaibHO-YNOPHbBIX LLAPUKONOALLNAHUKOB.

(%) 3akpbiTble pagnanbHO-yNopHbIe LWapUKoBble MOALLMMHUKL CTaHOAPTU3UPOBaHb! Nog koMmnoHosky SU 1 Knacc 3 ISO.
COOTBETCTBYHOLLME HOMEPA 3aKPbITbIX PaananibHO-YMOpHbIX WapnkoBbix noawmnnHkos BNR19, BNR29, BER19, BER 29, BNR10, BNR 20, BER10
1 BER 20: BHyTpeHHUin AnameTtp ¢ = 30—100 MMm.
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1. PAOVAJIbHO-YNMOPHbBIE LUAPUKOBbBIE NOALINMHUKNA

CBepXCKOPOCTHbIE pagnanbHO-YNoOpHbIe B
wapwukosble nogwunHukn (Cepus ROBUST) @

Cepus BNR19 7 1
Cepus BER19 i sd

BHyTpeHHU guameTp 25-80 MM ‘

a
OCHOBHIzIe F))a3Mepr HomuHanbHas ’ ﬂoggggg;naﬂ npmﬁgﬂgmn Macca | Kon- I'Ipe,u,emzm%le\z CKOF))OCTI/I ®
MM rPY30MofBLEMHOCTS (K Kr) |CTpyKuus 06\M1H
HOI;.*::IA:HFT/?KOB d D B r r, : 6 ; CO( | Har;()lzi'K)a 0 Ha[n%:)w 0 y%ol}l' Kokouctenmhas| \x
(MuH) (MuH) (,qmuaqureckan) (Cmmeéxaﬂ) a (npuwepHo) | - HEHIS CMaska acno

25BNR19S 25 42 9 0.3 0.15 4.95 0.042 - 41800 | 59800
25BNR19H 25 42 9 0.3 0.15 595 | 3.50 9.9 0.038 - 53800 | 83600
25BNR19X 25 42 9 0.3 0.15 8.25 0.038 - 62 700 | 98 600
25BER19S 25 42 9 0.3 0.15 5.90 0.042 - 35900 | 50800
25BER19H 25 42 9 0.3 0.15 5.70 | 3.40 3.95 12.3 0.038 - 47 800 | 74700
25BER19X 25 42 9 0.3 0.15 0.038 - 56 800 | 89600
30BNR19S 30 47 9 0.3 0.15 5.75 0.048 O 36400 | 52 000
30BNR19H 30 47 9 0.3 0.15 6.30 | 4.05 3.80 10.8 0.043 O 46 800 | 72800
30BNR19X 30 47 9 0.3 0.15 0.043 O 54 600 | 85800
30BER19S 30 47 9 0.3 0.15 6.80 0.048 O 31200 | 44200
30BER19H 30 47 9 0.3 0.15 6.00 | 3.90 4.60 13.5 0.043 O 41600 | 65000
30BER19X 30 47 9 0.3 0.15 0.043 O 49 400 | 78000
35BNR19S 35 55 10 0.6 0.3 8.55 0.072 O 31200 | 44500
35BNR19H 35 55 10 0.6 0.3 9.20 | 6.00 560 12.3 0.063 O 40 000 | 62300
35BNR19X 35 55 10 0.6 0.3 0.063 O 46 700 | 73400
35BER19S 35 55 10 0.6 0.3 10.0 0.072 O 26 700 | 37800
35BER19H 35 55 10 0.6 0.3 8.80 | 5.75 6.80 15.5 0.063 O 35600 | 55600
35BER19X 35 55 10 0.6 0.3 0.063 O 42 300 | 66 700
40BNR19S 40 62 12 0.6 0.3 10.8 0.105 O 27 500 | 39300
40BNR19H 40 62 12 0.6 0.3 115 7.65 710 14.3 0.092 O 35300 | 55000
40BNR19X 40 62 12 0.6 0.3 0.092 O 41200 | 64800
40BER19S 40 62 12 0.6 0.3 12.8 0.105 O 23600 | 33400
40BER19H 40 62 12 0.6 0.3 11.0 7.35 8.65 17.9 0.092 O 31400 | 49100
40BER19X 40 62 12 0.6 0.3 0.092 O 37 300 | 58900
45BNR19S 45 68 12 0.6 0.3 12.4 0.125 O 24800 | 35400
45BNR19H 45 68 12 0.6 0.3 12.1 8.70 8.10 15.2 0.111 O 31900 | 49600
45BNR19X 45 68 12 0.6 0.3 0.111 O 37200 | 58 500
45BER19S 45 68 12 0.6 0.3 14.6 0.125 O 21300 | 30100
45BER19H 45 68 12 0.6 0.3 11.6 8.35 985 19.2 0.111 O 28400 | 44300
45BER19X 45 68 12 0.6 0.3 0.111 O 33700 | 53100
50BNR19S 50 72 12 0.6 0.3 13.9 0.127 O 23 000 | 32800
50BNR19H 50 72 12 0.6 0.3 12.8 9.75 910 15.9 0.111 O 29600 | 46000
50BNR19X 50 72 12 0.6 0.3 0.111 O 34500 | 54100
50BER19S 50 72 12 0.6 0.3 16.3 0.127 O 19700 | 27 900
50BER19H 50 72 12 0.6 0.3 12.3 9.35 11.0 20.2 0.111 O 26 300 | 41000
50BER19X 50 72 12 0.6 0.3 0.111 O 31200 | 49200

" O ponycTMON OCEBOW Harpyske CM. Ha cTp. 147.

® O NpUMeHeHUM NpeaenbHbIX CKOPOCTEN cM. Ha cTp. 170.

Mpumevanue: Tun nogwmnHnka BNR: HOMUHaNbHbIM yron KoHTakTa 18°
Tun nogwmnHmka BER: HOMUHanNbHbIN yron KoHTakTa 25°

64 NSK



‘ qaCTb4 ‘

LononHuTensbHble CBEAEHMSA CM. HA CTpaHuuax

@ [InHammyecKas aKBuBaneHTHas Harpyska. . 139

® Cratuyeckas aKBuBaNeHTHas Harpyska. . . .146 2 g
@ [MpegHaTAr N KECTKOCTb. .« v v v v v v e ns 152 §.§
@ Pasmepbl 3anie4nkos Bana n kopnyca . .. .186 E-é‘
@ [NonoxeHne cMaso4HOro coTna .......... 192 % é:
Cepns BNR19 G omaneTENTIOR 75
CepM;| B E R1 9 (NpopomxeHe) o g
OCHOBHblE pasmepbl HomuHanbHas Oonyctumas|  LleHtp Macca | KoH- | [pepensHble ckopocTy (3)
Homepa (Mm) TPY30MOFBEMHOCTS (KH) Ha?g)?;?: 0 ”E{gﬂg’;‘f&"‘” (kr) CTRYKLAS (06\MuH)
NOALLMMHNKOB d B . r r, o Co, (kH) (MM) — m’:&; Kowcucrenmias|  \1acno
(MuH) (MMH)  |(BuHamnyeckas) | (CTaTnyeckas) a CMaska
55BNR19S 55 80 13 1.0 0.6 16.2 0.178 O 20800 | 29700
55BNR19H 55 80 13 1.0 0.6 14.4 11.4 106 17.5 0.158 O 26 700 | 41500
55BNR19X 55 80 13 1.0 0.6 0.158 O 31200 | 48900 A
55BER19S 55 80 13 1.0 0.6 16.1 0.178 O 17 800 | 25200
55BER19H 55 80 13 1.0 0.6 13.8 10.9 12.9 222 0.158 O 23800 | 37100
55BER19X 55 80 13 1.0 0.6 0.158 O 28200 | 44500
60BNR19S 60 85 13 1.0 0.6 17.1 0.190 O 19400 | 27 600
60BNR19H 60 85 13 1.0 0.6 14.6 12.0 112 18.3 0.170 O 24900 | 38700
60BNR19X 60 85 13 1.0 0.6 0.170 O 29 000 | 45600
60BER19S 60 85 13 1.0 0.6 20.1 0.190 O 16 600 | 23 500
60BER19H 60 85 13 1.0 0.6 14.0 11.5 13.6 23.4 0.170 O 22100 | 34500
60BER19X 60 85 13 1.0 0.6 0.170 O 26 300 | 41400
65BNR19S 65 90 13 1.0 0.6 18.7 0.204 O 18100 | 25900
65BNR19H 65 90 13 1.0 0.6 15.2 13.2 123 19.1 0.181 O 23300 | 36200
65BNR19X 65 90 13 1.0 0.6 0.181 O 27100 | 42600
65BER19S 65 90 13 1.0 0.6 221 0.204 O 15500 | 22 000
65BER19H 65 90 13 1.0 0.6 14.5 12.6 14.9 24.6 0.181 O 20700 | 32300
65BER19X 65 920 13 1.0 0.6 0.181 O 24600 | 38800
70BNR19S 70 100 16 1.0 0.6 26.1 0.328 O 16 500 | 23 600
70BNR19H 70 100 16 1.0 0.6 21.3 18.1 171 21.8 0.292 O 21200 | 33000
70BNR19X 70 100 16 1.0 0.6 0.292 O 24 800 | 38900
70BER19S 70 100 16 1.0 0.6 30.5 0.328 O 14 200 | 20000
70BER19H 70 100 16 1.0 0.6 20.4 17.3 20.7 27.8 0.292 O 18900 | 29 500
70BER19X 70 100 16 1.0 0.6 0.292 O 22 400 | 35300
75BNR19S 75 105 16 1.0 0.6 27.5 0.348 O 15600 | 22 300
75BNR19H 75 105 16 1.0 0.6 21.6 19.0 18.0 22.6 0.310 O 20000 | 31200
75BNR19X 75 105 16 1.0 0.6 0.310 O 23400 | 36700
75BER19S 75 105 16 1.0 0.6 32.5 0.348 O 13400 | 18900
75BER19H 75 105 16 1.0 0.6 20.7 18.2 217 29.0 0.310 O 17800 | 27 800
75BER19X 75 105 16 1.0 0.6 0.310 O 21200 | 33400
80BNR19S 80 110 16 1.0 0.6 28.9 0.366 O 14800 | 21100
80BNR19H 80 110 16 1.0 0.6 22.0 19.9 18.9 23.4 0.326 O 19000 | 29 500
80BNR19X 80 110 16 1.0 0.6 0.326 O 22200 | 34800
80BER19S 80 110 16 1.0 0.6 34.0 0.366 O 12700 | 17 900
80BER19H 80 110 16 1.0 0.6 21.0 19.1 208 30.1 0.326 O 16 900 | 26 400
80BER19X 80 110 16 1.0 0.6 0.326 O 20000 | 31600
(" O ponyCTMOW OCEeBOM Harpy3ke CM. Ha cTp. 147.
Q] O npuMeHeHM NMpeaenbHbIX CKOPOCTEN CM. Ha cTp. 170.
Mpumeyanune: Tun nogwumnHmka BNR: HOMUHaNbHBIN yron KoHTakTa 18°
Tun nogwwmnHnka BER: HOMWHanbHbIM yron KoHTakTa 25° NSK‘ 65



1. PAOWAJIbHO-YTMOPHbBIE LUAPUKOBbLIE NOALUNMHUKHA

CBepXCKOPOCTHbIE paaunabHO-yrnopHble B
wapukosble noawunnHukn (Cepus ROBUST) rl __|n

9

Cepnst BNR19 LT
Cepvss BER19 pd

BHyTpeHHuI gnameTp 85-150 Mm ‘

a

OCHOBHbIE pa3mepsbl HomuHaneHas Donyctumas|  LeHtp Macca | KoH- | lpenenbHble ckopocTy (%)

no;;.-lu?;nr?::nams d D ;MM) r r rpyag" OnbeMHocgo(KH) Ha(r);(gfs;%: 0 n%:régz)mm @ C;Fﬁm}tlim KOHCMCTG:;:MM:/)IaC
() | k) |G| Cramweckas) a (npuvepro) | HEHUA | cuaaa 10

85BNR19S 85 | 120 18 1.1 0.6 38.0 0.527 o 13700 | 19600
85BNR19H 85 | 120 18 1.1 0.6 29.4 26.3 048 25.7 0.456 o 17600 | 27 400
85BNR19X 85 | 120 18 1.1 0.6 0.456 o 20500 | 32200
85BER19S 85 | 120 18 1.1 0.6 35.5 0.527 o 11800 | 16600
85BER19H 85 | 120 18 1.1 0.6 28.1 25.2 30.0 32.9 0.456 o 15700 | 24400
85BER19X 85 | 120 18 1.1 0.6 0.456 o 18600 | 29300
90BNR19S 90 | 125 18 1.1 0.6 43.0 0.552 ©) 13100 | 18700
90BNR19H 90 | 125 18 1.1 0.6 31.5 29.7 28.1 26.5 0.480 o 16800 | 26 100
90BNR19X 90 | 125 18 1.1 0.6 0.480 o 19600 | 30700
90BER19S 90 | 125 18 1.1 0.6 50.5 0.552 o 11200 | 15900
90BER19H 90 | 125 18 1.1 0.6 30.0 28.5 34.0 34.1 0.480 o 14900 | 23300
90BER19X 90 | 125 18 1.1 0.6 0.480 o 17700 | 28 000
95BNR19S 95 | 130 18 1.1 0.6 50.0 0.571 o 12500 | 17800
95BNR19H 95 | 130 18 1.1 0.6 32.0 31.0 325 28.3 0.497 o 16 000 | 24900
95BNR19X 95 | 130 18 1.1 0.6 0.497 o 18700 | 29400
95BER19S 95 | 130 18 1.1 0.6 58.5 0.571 o 10700 | 15200
95BER19H 95 | 130 18 1.1 0.6 30.5 29.7 395 36.7 0.497 o 14300 | 22300
95BER19X 95 | 130 18 1.1 0.6 0.497 o 16900 | 26 700
100BNR19S | 100 | 140 | 20 1.1 0.6 50.5 0.770 o 11700 | 16700
100BNR19H | 100 | 140 | 20 1.1 0.6 38.0 35.0 33.0 29.5 0.673 o 15000 | 23400
100BNR19X | 100 | 140 | 20 1.1 0.6 0.673 o 17500 | 27 500
100BER19S | 100 | 140 | 20 1.1 0.6 59.5 0.770 o 10000 | 14200
100BER19H | 100 | 140 | 20 1.1 0.6 36.0 33.5 40.0 38.0 0.673 ) 13400 | 20900
100BER19X | 100 | 140 | 20 1.1 0.6 0.673 ) 15900 | 25000
105BNR19S | 105 | 145 | 20 1.1 0.6 53.0 0.795 - 11200 | 16000
105BNR19H | 105 | 145 | 20 1.1 0.6 38.5 36.5 39.0 31.5 0.693 - 14400 | 22400
105BNR19X | 105 | 145 | 20 1.1 0.6 0.693 - 16 800 | 26400
105BER19S | 105 | 145 | 20 1.1 0.6 62.0 0.795 - 9600 | 13600
105BER19H | 105 | 145 | 20 1.1 0.6 37.0 35.0 42.0 40.9 0.693 - 12800 | 20000
105BER19X | 105 | 145 | 20 1.1 0.6 0.693 - 15200 | 24000

" O ponycTMON OCEBOW Harpyske CM. Ha cTp. 147.

6] O NprMeHeHM NpeaenbHbIX CKOPOCTeN cM. Ha cTp. 170.

Mpumedanue: Tun nogwmnHvka BNR: HOMUHaNbHbIN yron KoHTakTa 18°
Tvn nogwunHnka BER: HOMWMHaNbHbIN yron KoHTakTa 25°

66 NSK



‘ l-IaCTb4 ‘

L[ononHuTeNbHbIE CBEAEHUSA CM. Ha CTpaHmLax
@ [yHamnyeckas sKBMBaneHTHas Harpyska. . 139

@ Cratnyeckas aKBuBaNleHTHas Harpyska. . . .146 2 g
@ [pegHaTar N >KECTKOCTb. .« v v v v v e v e e e n s .152 §.§
@ Pa3mepbl 3anie4mkos Bana u kopnyca . .. .186 '.=>.§:
@ [MoNno)XeHne CMa3oYHOrO CoMMa . .« v v v v . . 192 E 2
@ Konn4yecTBo 3aknagpiBaeMom 88
CepM;I BN R1 9 KOHCUCTEHTHON CMa3KM . . ..o vvveeen . 175 §:§
(NpomosmxeHwe) £s
Cepus BER19 3
OCHOBHbIE pa3mepbl HomuHansHas Oonyctumas|  LeHtp Macca | KoH- | lpegensHble ckopocTy (3)
0CeBasi | NPUIOXKEHUS
Homepa (Mm) rPy30noAbEMHOCTS (KH) Henpone () pHanySKI/I (kr) CprKLlIilﬂ (06\MuH)
MOALLNANRNKOB d D B r I C Cor (kH) (M) YIVIOT™ | Koncuoremis Macno
(MuH) (MWH) | (BnHamnyeckas)| (CTaTnyeckas) a (npuvepHo) | HEHMSE CMaska
110BNR19S 110 150 20 1.1 0.6 55.5 0.838 - 10800 | 15400
110BNR19H | 110 | 150 | 20 | 1.1 0.6 | 39.0 | 380 311 10733 - |13900 | 21600
42.0 \
110BNR19X 110 150 20 1.1 0.6 0.733 - 16 200 | 25400
110BER19S 110 150 20 1.1 0.6 65.0 0.838 - 9300 | 13100
110BER19H 110 150 20 1.1 0.6 37.5 36.5 44.0 40.3 0.733 - 12400 | 19 300
110BER19X 110 150 20 1.1 0.6 . 0.733 - 14700 | 23100
120BNR19S 120 165 22 1.1 0.6 75.0 1.124 = 9900 | 14100
120BNR19H 120 165 22 1.1 0.6 54.0 52.0 49.0 34.2 0.949 = 12700 | 19700
120BNR19X 120 165 22 1.1 0.6 . 0.949 = 14 800 | 23200
120BER19S 120 165 22 1.1 0.6 88.0 1.124 = 8500 | 12000
120BER19H 120 165 22 1.1 0.6 51.5 50.0 50.5 44.2 0.949 = 11300 | 17 600
120BER19X 120 165 22 1.1 0.6 . 0.949 = 13400 | 21100
130BNR19S 130 180 24 1.5 1.0 85.0 1.477 - 9100 | 13000
59.5 58.5 37.2
130BNR19H 130 180 24 1.5 1.0 56.0 1.265 - 11700 | 18100
130BER19S 130 180 24 1.5 1.0 100 1.477 - 7800 | 11000
57.0 56.5 48.1
130BER19H 130 180 24 1.5 1.0 67.5 1.265 - 10400 | 16200
140BNR19S 140 190 24 1.5 1.0 89.5 1.567 = 8500 | 12200
60.0 61.5 38.8
140BNR19H 140 190 24 1.5 1.0 58.5 1.353 - 11 000 | 17 000
140BER19S 140 190 24 1.5 1.0 105 1.567 - 7300 | 10400
57.5 59.0 50.5
140BER19H 140 190 24 1.5 1.0 70.5 1.353 - 9700 | 15200
150BNR19S 150 | 210 28 2.0 1.0 114 2.459 - 7800 | 11200
77.0 78.5 43.2
150BNR19H 150 | 210 28 2.0 1.0 75.0 2.139 - 10000 | 15600
150BER19S 150 | 210 28 2.0 1.0 134 2.459 - 6 700 9 500
73.5 75.5 55.9
150BER19H 150 | 210 28 2.0 1.0 90.5 2.139 - 8900 | 13900

" O [onycTMMON OCEBOI Harpyske CM. Ha cTp. 147.

® O npuMeHeHM NMpeaenbHbIX CKOPOCTEN CM. Ha cTp. 170.

Mpumeyanue: Tun nogwmnHrka BNR: HOMVHaNbHbIA yron koHTakTa 18°
Tun nogwmnHnka BER: HOMUHanbHbIM yron KoHTakTa 25°

NSK | 67



1. PAOWAJIbHO-YMOPHbBIE LUAPUKOBbBIE NOALNMHUKIA

CBepXCKOPOCTHbIE paananbHO-YNOpPHbIe B
wapukosble noawmnHukn (Cepna ROBUST) r g

2%

Cepus BNR10 oo &
Cepvss BER10 od

BHyTpeHHun gnameTp 30-80 MM ‘

a
OcHOBHbIE pasmepbl HomuHanbHas Jonyctumas|  LleHtp Macca | KoH- | lpeaensHble ckopocTy (%)
Homepa (M) rPy30nobeMHoCTb (KH) Ha?r?)?gf: 0 ”%"gﬂg’;f;(”v"’"' (k) crpmeim (06\MuH)
NOALUMIMHNKOB d 5 . r ry C, Co, (KH) (MM) — f‘e’;‘l’; Koscucrenmian | pacno
(MuH) (MWH) | (BnHammyeckast) | (CTaTnyeckasi) a CMaska

30BNR10S 30 55 13 1.0 0.6 8.20 0.124 (@) 33000 | 47100
30BNR10H 30 55 13 1.0 0.6 8.65 5.75 . 13.3 0.116 (@) 42 400 | 65900
30BNR10X 30 55 13 1.0 0.6 0.116 (@) 49500 | 77700
30BER10S 30 55 13 1.0 0.6 9.65 0.124 O 28 300 | 40000
30BER10H 30 55 13 1.0 0.6 8.30 5.50 6.50 16.3 0.116 O 37700 | 58900
30BER10X 30 55 13 1.0 0.6 0.116 (@) 44 800 | 70600
35BNR10S 35 62 14 1.0 0.6 10.2 0.164 O 28900 | 41300
35BNR10H 35 62 14 1.0 0.6 10.1 7.10 o 14.8 0.154 O 37200 | 57800
35BNR10X 35 62 14 1.0 0.6 0.154 O 43 300 | 68 100
35BER10S 35 62 14 1.0 0.6 12.0 0.164 O 24800 | 35100
35BER10H 35 62 14 1.0 0.6 9.70 6.85 810 18.2 0.154 (@) 33000 | 51600
35BER10X 35 62 14 1.0 0.6 0.154 (@) 39200 | 61900
40BNR10S 40 68 15 1.0 0.6 11.5 0.204 (@) 26 000 | 37100
40BNR10H 40 68 15 1.0 0.6 10.6 7.95 250 16.2 0.193 (@) 33400 | 51900
40BNR10X 40 68 15 1.0 0.6 0.193 (@) 38900 | 61200
40BER10S 40 68 15 1.0 0.6 13.5 0.204 O 22 300 | 31500
40BER10H 40 68 15 1.0 0.6 10.1 7.65 19.9 0.193 O 29700 | 46 300
40BER10X 40 68 15 1.0 0.6 910 0.193 O 35200 | 55600
45BNR10S 45 75 16 1.0 0.6 12.7 0.259 O 23400 | 33400
45BNR10H 45 75 16 1.0 0.6 1.7 9.00 17.6 0.246 O 30000 | 46700
45BNR10X 45 75 16 1.0 0.6 835 0.246 O 35000 | 55000
45BER10S 45 75 16 1.0 0.6 15.0 0.259 O 20 000 | 28400
45BER10H 45 75 16 1.0 0.6 11.2 8.60 21.8 0.246 O 26700 | 41700
45BER10X 45 75 16 1.0 0.6 101 0.246 O 31700 | 50000
50BNR10S 50 80 16 1.0 0.6 14.0 0.281 O 21600 | 30800
50BNR10H 50 80 16 1.0 0.6 12.2 9.90 9.20 18.4 0.266 O 27700 | 43100
50BNR10X 50 80 16 1.0 0.6 0.266 O 32400 | 50800
50BER10S 50 80 16 1.0 0.6 16.5 0.281 O 18 500 | 26 200
50BER10H 50 80 16 1.0 0.6 11.6 9.50 114 23.0 0.266 (@) 24700 | 38500
50BER10X 50 80 16 1.0 0.6 0.266 (@) 29300 | 46200

" O [oMnyCTMMOWM OCEBOW Harpy3ke CM. Ha cTp. 147.

® O npuyMeHeHn NpeaesbHbIX CKOPOCTen cM. Ha cTp. 170.

Mpumeyanue: Tun nogwmnHuka BNR: HOMUHanNbHbIM yron KoHTakTa 18°
Tvin nogwmnHmnka BER: HOMUHanNbHbIN yron KoHTakTa 25°

68 NSK



‘ l-IaCTb4 ‘

[ononHuTtenbHble CBEAEHUSA CM. Ha CTPaHuLax
@ [InHammyecKas aKBuBaneHTHas Harpyska. . 139

@ Cratnyeckas aKBuBaNleHTHas Harpyska. . . .146 2 g
@ [MpefHaTAr N KECTKOCTb. .« v v v vw v e ns .152 §.§
@ Pasmepbl 3anie4nkos Bana n kopnyca . .. .186 E-é‘
@ [MonoXxeHne cMa3o4Horo COI:Ina .......... 192 % é:
Cepns BNR1O O omanGTorTHOR OBt 75 [EH
Cepus BER10 ™ "3
OCHOBHbIE pa3mepbl HomuHanbHas Oonyctumas|  Lentp Macca | Kon- | lpenenbHble ckopocty (3)
Homepa (Mm) rpysonogbeMHoCTs (KH) Ha?;f??f: 0 ”%"é’l'_g))’,‘fﬁ””” (kr) | cTpyKUMS (06\MuH)
NOALINMHUKOB d 5 . r ry c, Co, (kH) (MM) — fg;?; Kokcnerentian|  p1acno
(MuH) (MWH) | (Quvammseckas) | (CTaTnyeckas) a CMaska
55BNR10S 55 920 18 1.1 0.6 17.8 0.414 O 19400 27600
55BNR10H 55 90 18 1.1 0.6 15.1 12.5 117 20.6 0.393 O 24900 | 38700
55BNR10X 55 920 18 1.1 0.6 0.393 O 29000 | 45600 ‘—
55BER10S 55 90 18 1.1 0.6 21.0 0.414 O 16 600 | 23 500
55BER10H 55 920 18 1.1 0.6 14.4 12.0 14.1 25.7 0.393 O 22100 | 34500
55BER10X 55 90 18 1.1 0.6 0.393 O 26 300 | 41400
60BNR10S 60 95 18 1.1 0.6 19.5 0.443 O 18100 | 25900
60BNR10H 60 95 18 1.1 0.6 15.6 13.7 e 215 0.419 O 23300 | 36200
60BNR10X 60 95 18 1.1 0.6 0.419 O 27100 | 42600
60BER10S 60 95 18 1.1 0.6 22.9 0.443 O 15500 | 22 000
60BER10H 60 95 18 1.1 0.6 15.0 13.1 55 26.9 0.419 O 20700 | 32300
60BER10X 60 95 18 1.1 0.6 0.419 O 24 600 | 38800
65BNR10S 65 | 100 18 1.1 0.6 211 0.472 O 17 000 | 24 300
65BNR10H 65 | 100 18 1.1 0.6 16.2 14.8 13.9 223 0.447 O 21900 | 34000
65BNR10X 65 | 100 18 1.1 0.6 0.447 O 25500 | 40000
65BER10S 65 | 100 18 1.1 0.6 24.9 0.472 O 14600 | 20700
65BER10H 65 | 100 18 1.1 0.6 15.5 14.2 16.8 28.0 0.447 O 19400 | 30400
65BER10X 65 | 100 18 1.1 0.6 0.447 O 23100 | 36400
70BNR10S 70 | 110 20 1.1 0.6 28.6 0.645 O 15600 | 22 300
70BNR10H 70 | 110 20 1.1 0.6 22.3 19.8 18.8 245 0.605 O 20000 | 31200
70BNR10X 70 | 110 20 1.1 0.6 0.605 O 23400 | 36700
70BER10S 70 | 110 20 1.1 0.6 33.5 0.645 O 13400 | 18 900
70BER1OH | 70 [110 | 20 | 1.1 06 | 213 | 189 | 308 | 0605| O |17800 | 27800
70BER10X 70 | 110 20 1.1 0.6 0.605 O 21200 | 33400
75BNR10S 75 | 115 20 1.1 0.6 30.0 0.679 O 14 800 | 21100
75BNR10H | 75 [115 | 20 | 1.1 06 | 226 | 207 | 253 10638 O |19000 | 29500
75BNR10X 75 | 115 20 1.1 0.6 0.638 O 22200 | 34800
75BER10S 75 | 115 20 1.1 0.6 35.0 0.679 O 12700 | 17 900
75BER10H | 75 |115 | 20 | 1.1 06 | 216 | 198 | 31.9 0638 | © |16900 | 26400
75BER10X 75 | 115 20 1.1 0.6 0.638 O 20000 | 31600
80BNR10S 80 | 125 22 1.1 0.6 35.5 0.921 O 13700 | 19600
80BNR10H 80 | 125 22 1.1 0.6 26.5 24.5 o 27.5 0.867 O 17 600 | 27 400
80BNR10X 80 | 125 22 1.1 0.6 0.867 O 20500 | 32200
80BER10S 80 | 125 22 1.1 0.6 42.0 0.921 O 11 800 | 16 600
80BER10H 80 | 125 22 1.1 0.6 25.3 23.5 08.2 34.6 0.867 O 15700 | 24 400
80BER10X 80 | 125 22 1.1 0.6 0.867 O 18 600 | 29 300

(" O ponyCTMo 0CeBO Harpy3ke CM. Ha cTp. 147.
® O npuMeHeHM NMpeaenbHbIX CKOPOCTER CM. Ha cTp. 170.
Mpumevanne: Tun nogwmnHvka BNR: HOMUHaNbHbIN yron KoHTakTa 18°
Tun nogwmnHvka BER: HOMUHaBbHBIN yron KoHTakTa 25° NSK‘ 69



1. PAOWAJIbHO-YTMOPHbBIE LUAPUKOBbBIE NOALINMHUKIA

CBepXCKOPOCTHbIE paananbHO-yNnopHbIe B
wapwukosble nogwunHukn (Cepua ROBUST) - \ "
Cepus BNR10 i 1
Cepus BER10 od
BHyTpeHHun gnametp 85-150 mm ‘

a

OcHoBHbIe pasmepsbl HomuHanbHas ﬂoggggg;naﬂ . MLL%:IEHMQ Macca | KoH- | lMpeaensHble ckopocTy (?)

HO,I;.—'U(J)VB:':HFT/IaKOB . r r. rpysoCrlonbeMHoc;, - el pHaJ-(llwaKVI @ C;’?')J/]}Z’LT‘TH KOHCI/ICTE:::E:MMH)
d = = (MuH) (MI;H) M) (CTangtr;Kasl) (H) MaM) (npnvepHo) | HEHWA cMaska Macno

85BNR10S 85 130 22 1.1 0.6 37.5 0.962 (@) 13100 18 700
85BNR10H 85 130 22 1.1 0.6 26.8 25.7 045 28.4 0.906 O 16 800 26100
85BNR10X 85 | 130 | 22 1.1 0.6 0.906 @) 19600 | 30700
85BER10S 85 | 130 | 22 1.1 0.6 435 0.962 o 11200 | 15900
85BER10H 85 | 130 | 22 1.1 0.6 25.6 24.6 09 5 36.1 0.906 @) 14900 | 23300
85BER10X 85 130 22 1.1 0.6 0.906 O 17 700 28 000
90BNR10S 90 140 24 1.5 1.0 48.0 1.241 (@) 12 200 17 400
90BNR10H 90 140 24 1.5 1.0 35.0 33.0 31.5 30.7 1.155 (@) 15700 24 400
90BNR10X 90 140 24 1.5 1.0 1.155 (@) 18 300 28 700
90BER10S 90 140 24 1.5 1.0 56.0 1.241 (@) 10 500 14 800
90BER10H 90 140 24 1.5 1.0 33.5 31.5 36.0 38.8 1.155 O 14 000 21 800
90BER10X 90 140 24 1.5 1.0 1.155 O 16 600 26 100
95BNR10S 95 145 24 1.5 1.0 50.0 1.298 O 11 700 16 700
95BNR10H 95 145 24 1.5 1.0 35.5 34.5 - 31.3 1.209 O 15 000 23 400
95BNR10X 95 145 24 1.5 1.0 1.209 O 17 500 27 500
95BER10S 95 145 24 1.5 1.0 58.5 1.298 O 10 000 14 200
95BER10H 95 145 24 1.5 1.0 34.0 33.0 30.5 39.7 1.209 O 13 400 20900
95BER10X 95 | 145 | 24 1.5 1.0 1.209 @) 15900 | 25000
100BNR10S | 100 | 150 | 24 1.5 1.0 52.0 1.245 o 11200 | 16000
100BNR10H | 100 | 150 | 24 1.5 1.0 36.0 36.0 o 32.3 1.253 o 14 400 | 22400
100BNR10X | 100 | 150 | 24 1.5 1.0 1.253 o 16 800 | 26 400
100BER10S | 100 | 150 | 24 1.5 1.0 61.0 1.245 @) 9600 | 13600
100BER10H | 100 | 150 | 24 1.5 1.0 34.5 34.5 0 41.2 1.253 @) 12800 | 20000
100BER10X | 100 150 24 1.5 1.0 1.253 (@) 15 200 24 000
105BNR10S | 105 | 160 | 26 2.0 1.0 59.5 1.698 - 10600 | 15100
105BNR10H | 105 | 160 | 26 | 20 | 10 | 410 | 410 | _ 345 | 1585 | - | 13600 | 21200
105BNR10X | 105 160 26 2.0 1.0 1.585 - 15900 25000
105BER10S | 105 | 160 | 26 2.0 1.0 70.0 1.698 - 9100 | 12900
105BER10H | 105 | 160 | 26 2.0 1.0 39.0 39.5 475 43.9 1.585 - 12100 | 18900
105BER10X | 105 160 26 2.0 1.0 1.5685 - 14 400 22700

(" O [onycTUMOWM OCEBOW Harpy3ke CM. Ha cTp. 147.

® O npuMeHeHUM NpeaenbHbIX CKOPOCTen cM. Ha cTp. 170.

Mpumeyanue: Tun nogwmnHyka BNR: HOMUHaNbHbIN yron KoHTakTa 18°
Tun nogwmnHvka BER: HOMUHaMBHBIN Yron KOHTaKTa 25°
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‘ l-IaCTb4 ‘

[lononHuTeNbHbIE CBEAEHUSA CM. Ha CTpaHmLax
@ [uHamnyeckas sKBMBaneHTHas Harpyska. . 139

@ Cratnyeckas aKBMBaNleHTHas Harpyska. . . .146 2 g
@ [MpegHaTAr N XKECTKOCTb. « v v oo v v v e v s .152 §.§
@ Pa3mepbl 3anie4mkos Bana un kopnyca . .. .186 ',=>.§:
@ [MoNno)XeHne CMa3oYHOro Cona .« . v oo v .. 192 E 2
@ Konn4yecTBo 3aknagpiBaeMom S S
CepV'ﬂ BN R1 0 (MpoponxeHue) KOHCUCTEHTHON CMa3KM . .. ... oovennn.. 175 Eg
Cepus BER10 3
OCHOBHbIE pa3mepbl HomuHanbHas Oonyctumas|  LeHtp Macca | KoH- | lpegensHble ckopocTy (3)
0CeBasi | MPUIOXKEHUS
Homepa (Mm) TPY30MORbEMHOCTS (KH) vermyaa () pHarpySKm (kr) CTRYKAS (06\MUH)
LN S d D B r I C Cor (kH) (Mm) YIVIOT™ | Koncuoreri Macno
(MMH) (MMH) | (Buvamndeckas)| (CTaTuyeckas) a (MpumepHo) | HEHNS CMaska
110BNR10S 110 170 28 2.0 1.0 68.0 2.133 - 10 000 14 300
110BNR10H 110 170 28 2.0 1.0 46.0 47.0 36.7 1.996 - 12900 | 20000
44.5 \
110BNR10X 110 170 28 2.0 1.0 1.996 - 15000 | 23600
110BER10S 110 170 28 2.0 1.0 79.5 2.133 - 8 600 12 200
110BER10H 110 170 28 2.0 1.0 44.0 45.0 54.0 46.7 1.996 - 11 500 17 900
110BER10X 110 170 28 2.0 1.0 . 1.996 - 13600 | 21500
120BNR10S 120 180 28 2.0 1.0 73.5 2.286 - 9400 13 400
120BNR10H 120 180 28 2.0 1.0 47.5 50.5 48.0 38.4 2.139 - 12 000 18 700
120BNR10X 120 180 28 2.0 1.0 . 2.139 - 14 000 | 22 000
120BER10S 120 180 28 2.0 1.0 86.0 2.286 - 8 000 11 400
120BER10H 120 180 28 2.0 1.0 45.5 48.5 58.0 49.0 2.139 - 10 700 16 700
120BER10X 120 180 28 2.0 1.0 . 2.139 - 12700 | 20 000
130BNR10S 130 | 200 33 2.0 1.0 89.5 3.408 - 8 500 12 200
60.0 61.5 43.0
130BNR10H 130 | 200 33 2.0 1.0 58.5 3.194 - 11 000 17 000
3.408 - 7 300 10 400
130BER10S 130 | 200 33 2.0 1.0 57.5 59.0 105 54.6
130BER10H | 130 | 200 | 33 | 2.0 1.0 70.5 3.194 | - 9700 | 15200
140BNR10S 140 | 210 33 2.0 1.0 62.5 66.5 97.0 44.6 3.647 = 8 000 11 500
140BNR10H 140 | 210 33 2.0 1.0 63.5 3.419 = 10 300 16 000
140BER10S 140 | 210 33 2.0 1.0 50.5 64.0 113 56.9 3.647 = 6 900 9 800
140BER10H 140 | 210 33 2.0 1.0 76.5 3.419 = 9200 14 300
150BNR10S 150 | 225 35 2.1 1.0 114 4.405 - 7 500 10 700
73.5 78.0 47.6
150BNR10H 150 | 225 35 2.1 1.0 74.5 4129 - 9 600 15 000
150BER10S 150 | 225 35 2.1 1.0 99.5 4.405 - 6 400 9100
70.0 75.0 60.8
150BER10H | 150 | 225 | 35 | 2.1 1.0 90.0 4129 - 8600 | 13400

(" O ponyCTMOW OCEeBOM Harpy3ke CM. Ha cTp. 147.

6] O npuMeHeHM NpefenbHbIX CKOPOCTen M. Ha cTp. 170.

Mpumevanne: Tun nogwmnHvka BNR: HOMUHaNbHbIN yron KoHTakTa 18°
Tvn nogwmnHnka BER: HOMUHaNbHbIA yron KoHTakTa 25°
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1. PAOVAJIbHO-YMNMOPHbBIE LUAPUKOBbBIE NOALINMHUKHA

CBepXCKOPOCTHbIE paananbHO-YNopHble L. B
lwapukosblie noawnnHuku (Cepus Spinshot™ M) L=

|f r

Cepus BNR19XE i,
Cepus BER19XE "\ ] en

BHyTpeHHun gnameTtp 40-110 mm c ¢‘d
a
OCHOBHbIe pa3mepbl Pa3vepe! npomexyTo4Horo HomwHanbHas [Jonycrumas| Llentp | Macca MpenenbHole
Homepa (Mm) KonbLia Spinshot™ (M) | rpy3onombemHocTs (KH)| 0Cesaa | MOUOXEHI | (k) | ckopocTit (2) (06\WMUH)
SIS Harpyaka (')| Harpyaku —_—
? ° 5 C | ) | oo B @ - )| o | O | omep|  Macro

40BNR19XE 40 62 12 17 0.6 0.3 15 75 | 115 7.65| 7.10| 19.3 | 0.106 64 800
40BER19XE 40 62 12 17 0.6 0.3 15 75 | 11.0 7.35| 8.65| 22.9 | 0.106 58 900
45BNR19XE 45 68 12 17 0.6 0.3 15 7.5 | 121 8.70| 8.10| 20.2 | 0.128 58 500
45BER19XE 45 68 12 17 0.6 0.3 15 75 | 116 8.35| 9.85| 242 | 0.128 53 100
50BNR19XE 50 72 12 17 0.6 0.3 15 75 | 12.8 9.75| 9.10| 20.9 | 0.129 54 100
50BER19XE 50 72 12 17 0.6 0.3 15 75 | 123 9.35| 11.0 | 25.2 | 0.129 49 200
55BNR19XE 55 80 13 18 1.0 0.6 15 75 | 144 | 114 | 106 | 225 | 0.182 48 900
55BER19XE 55 80 13 18 1.0 0.6 15 75 | 138 | 109 | 129 | 27.2 | 0.182 44 500
60BNR19XE 60 85 13 18 1.0 0.6 15 75 | 146 | 120 | 11.2 | 2383 | 0.196 45 600
60BER19XE 60 85 13 18 1.0 0.6 15 75 | 140 | 115 | 13.6 | 284 | 0.196 41 400
65BNR19XE 65 90 13 18 1.0 0.6 15 75 | 1562 | 13.2 | 123 | 24.1 | 0.209 42 600
65BER19XE 65 90 13 18 1.0 0.6 15 75 | 145 | 126 | 149 | 29.6 | 0.209 38 800
70BNR19XE 70 100 16 21 1.0 0.6 15 75 | 213 | 181 | 171 26.8 | 0.328 38 900
70BER19XE 70 100 16 21 1.0 0.6 15 75 | 204 | 173 | 20.7 | 32.8 | 0.328 35 300
75BNR19XE 75 105 16 21 1.0 0.6 15 75 | 216 | 19.0 | 18.0 | 27.6 | 0.348 36 700
75BER19XE 75 105 16 21 1.0 0.6 15 75 | 20.7 | 182 | 21.7 | 34.0 | 0.348 33 400
80BNR19XE 80 110 16 21 1.0 0.6 15 75 | 220 | 199 | 18.9 | 28.4 | 0.366 34 800
80BER19XE 80 110 16 21 1.0 0.6 15 75 | 21.0 | 191 | 22.8 | 35.1 | 0.366 31600
85BNR19XE 85 120 18 23 1.1 0.6 15 75 | 294 | 26.3 | 24.8 | 30.7 | 0.506 32 200
85BER19XE 85 120 18 23 1.1 0.6 15 75 | 281 | 256.2 | 30.0 | 37.9 | 0.506 29 300
90BNR19XE 90 125 18 23 1.1 0.6 15 75 | 31.5 | 29.7 | 281 31.5 | 0.532 30 700
90BER19XE 90 125 18 23 1.1 0.6 15 75 | 30.0 | 28,5 | 34.0 | 39.1 | 0.532 28 000
95BNR19XE 95 130 18 23 1.1 0.6 15 75 | 355 | 345 | 325 | 33.3 | 0.589 29 400
95BER19XE 95 130 18 23 1.1 0.6 15 75 | 340 | 33.0 | 395 | 41.7 | 0.589 26 700
100BNR19XE | 100 140 20 25 1. 0.6 15 7.5 | 38.0 | 35.0 | 33.0 | 34.5 | 0.739 27 500
100BER19XE | 100 140 20 25 1 0.6 15 75 | 36.0 | 33.5 | 40.0 | 43.0 | 0.739 25000
105BNR19XE | 105 145 20 25 1 0.6 15 75 | 410 | 41.0 | 39.0 | 36.5 | 0.758 26 400
105BER19XE | 105 145 20 25 1 0.6 15 75 | 39.0 | 39.5 | 475 | 459 | 0.758 24 000
110BNR19XE | 110 150 20 25 1 0.6 15 75 | 39.0 | 38.0 | 36.5 | 36.1 | 0.804 25400
110BER19XE | 110 150 20 25 1. 0.6 15 75 | 37.5 | 365 | 44.0 | 453 | 0.804 23 100

| A a A=

" O ponycTMON OCEBOW Harpyske CM. Ha cTp. 147.

6] O NprMeHeHMM NpeaenbHbIX CKOPOCTEN cM. Ha cTp. 170.

Mpumedanue: Tun nogwmnHvka BNR: HOMUHabHbIN yron KoHTakTa 18°
Tvn nogwunHnka BER: HOMWMHaNbHbI yron KoHTakTa 25°
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‘ l-IaCTb4 ‘

CepVIFI B N R1 OXE [ononHuTeNbHbIE CBEAEHUS CM. Ha CTPaHMLAax

@ [InHammyecKasi aKBMBaneHTHas Harpyska. . 139

s
CepMﬂ B E R1 OXE @ CTaTnyeckasi 9KBUBaneHTHas Harpyska. . . .146 % E
BHyTpeHHu anametp 40-110 M @ [peaHaTar N KeCTKOCTb. ... oo v een ..t 152 §.§
@ Pasmepb! 3arnie4vkos Bana u kopnyca . . ..186 ',=>.§:
3o
5
=0
=3 X
o =
eg
3
OcCHOBHbIEe pa3mepbl PaaMepb! MPOMEXYTO4HOrO HomuHanbHas [Jonycmas| Llentp | Macca MpeaensHole
Homepa (Mm) Korbuia Spinshot™ (M) |TPY30MOABEMHOCTS (KH)| oceas  mpunoxerit| (k) [ckopocTt (?) (06\MiH)
T TS Harpyska (')| Harpyaku —
r r. L L C C (Mm)
d D B C ) “ VI1H) 1 2 i r e or ) (kH) a (npuMepHo) Macno

40BNR10XE 40 68 15 20 1.0 0.6 15 7.5 10.6 7.95| 7.50| 21.2 | 0.217 61200
40BER10XE 40 68 15 20 1.0 0.6 15 7.5 10.1 7.65| 9.10| 24.9 | 0.217 55 600
45BNR10XE 45 75 16 21 1.0 0.6 15 7.5 11.7 9.00| 8.35| 22.6 | 0.273 55 000
45BER10XE 45 75 16 21 1.0 0.6 15 7.5 11.2 8.60 | 10.1 | 26.8 | 0.273 50 000
50BNR10XE 50 80 16 21 1.0 0.6 15 7.5 12.2 9.90| 9.20| 23.4 | 0.296 50 800
50BER10XE 50 80 16 21 1.0 0.6 15 7.5 11.6 9.50| 11.1 | 28.0 | 0.296 46 200
55BNR10XE 55 920 18 23 1.1 0.6 15 7.5 151 | 125 | 11.7 | 25.6 | 0.433 45 600
55BER10XE 55 920 18 23 1.1 0.6 15 7.5 14.4 | 12.0 | 141 | 30.7 | 0.433 41 400
60BNR10XE 60 95 18 23 1.1 0.6 15 7.5 15.6 | 13.7 | 12.8 | 26.5 | 0.463 42 600

1

1

60BER10XE 60 95 18 23 A 0.6 15 7.5 15.0 | 13.1 15.5 | 31.9 | 0.463 38 800
65BNR10XE 65 | 100 18 23 A 0.6 15 7.5 16.2 | 148 | 139 | 27.3 | 0.493 40 000
65BER10XE 65 | 100 18 23 1.1 0.6 15 7.5 155 | 142 | 16.8 | 33.0 | 0.493 36 400
70BNR10XE 70 | 110 20 25 1.1 0.6 15 7.5 223 | 19.8 | 18.8 | 29.5 | 0.660 36 700
70BER10XE 70 | 110 20 25 1.1 0.6 15 7.5 213 | 189 | 22.6 | 35.8 | 0.660 33 400
75BNR10XE 75 | 115 22 27 1.1 0.6 15 7.5 226 | 20.7 | 19.7 | 30.3 | 0.697 34 800
75BER10XE 75 | 115 22 27 1.1 0.6 15 7.5 216 | 19.8 | 23.7 | 36.9 | 0.697 31600
80BNR10XE 80 | 125 22 27 1.1 0.6 15 7.5 26.5 | 245 | 234 | 32.5 | 0.939 32 200
80BER10XE 80 | 125 22 27 1.1 0.6 15 7.5 2563 | 23,5 | 28.2 | 39.6 | 0.939 29 300
85BNR10XE 85 | 130 22 27 1.1 0.6 15 75 | 26.8 | 25.7 | 245 | 33.4 | 0.988 30700
85BER10XE 85 | 130 22 27 1.1 0.6 15 7.5 | 25,6 | 246 | 295 | 41.1 | 0.988 28 000
90BNR10XE 90 | 140 24 29 1.5 1.0 15 7.5 35.0 | 33.0 | 31.5 | 35.7 | 1.250 28 700
90BER10XE 90 | 140 24 29 1.5 1.0 15 7.5 335 | 31.5 | 38.0 | 43.8 | 1.250 26100
95BNR10XE 95 | 145 24 29 15 1.0 15 7.5 355 | 345 | 32,5 | 36.3 | 1.300 27 500
95BER10XE 95 | 145 24 29 1.5 1.0 15 7.5 34.0 | 33.0 | 39.5 | 44.7 | 1.300 25 000
100BNR10XE | 100 | 150 24 29 1.5 1.0 15 7.5 36.0 | 36.0 | 34.0 | 37.3 | 1.359 26 400
100BER10XE | 100 | 150 24 29 1.5 1.0 15 7.5 345 | 345 | 41.0 | 46.2 | 1.359 24 000
105BNR10XE | 105 | 160 26 31 2.0 1.0 15 7.5 41.0 | 41.0 | 39.0 | 39.5 | 1.707 25000
105BER10XE | 105 | 160 26 31 2.0 1.0 15 7.5 39.0 [ 39.5 | 47.5 | 48.9 | 1.707 22700
110BNR10XE | 110 | 170 28 33 2.0 1.0 15 7.5 46.0 | 47.0 | 445 | 41.7 | 2.139 23 600
110BER10XE | 110 | 170 28 33 2.0 1.0 15 7.5 44.0 | 45.0 | 54.0 | 51.7 | 2.139 21 500

" O ponycTMON OCEBOW Harpyske CM. Ha cTp. 147.

6] O NpVMEHEHM NpeaenbHbIX CKOPOCTEN cM. Ha cTp. 170.

Mpumeyanne: Tun noawmnHuka BNR: HOMUHaNbHbBIN yron koHTakTa 18°
Tvn nogwunHnka BER: HOMWHaNbHbIA yron KoHTakTa 25°
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1. PAOVAJIbHO-YMNMOPHbBIE LUAPUKOBbBIE NOALINMHUKHA

CBepXCKOPOCTHbIE pagnanbHO-YNOpPHbIe B
Lwapukosblie nogwunnHukn (LLiupokasa cepus) f

Cepus BNR29 n r T
Cepvs BER29 od

BHyTpeHHun auametp 30-80 MM ‘

a
OCHOBHbIE pa3mepbl HomuHansHas [onyctumas|  Llentp Macca |[lpegenbHble ckopocTh (3)
Homepa (Mm) TPy30NOALEMHOCTH (KH) Ha?gfgg‘ 0 ”ﬂgﬂ%‘gmﬂ (kr) (06\MUH)
rOAITHINES d = = (M;H) (nmu) (ﬂmuanﬁirem(aﬂ) (Cmﬁgéxaﬂ) (kH) (MaM) (MprmepHo) KOH?:?A%EGK?H%

30BNR29SV1V 30 47 11 0.3 0.15 5.75 0.057 36 400
30BNR29HV1V 30 47 11 0.3 0.15 6.30 4.05 11.8 0.053 46 800
30BNR29XV1V 30 47 11 0.3 0.15 3.80 0.053 54 600
30BER29SV1V 30 47 11 0.3 0.15 6.80 0.057 31200
30BER29HV1V 30 47 11 0.3 0.15 6.00 3.90 14.5 0.053 41 600
30BER29XV1V 30 47 11 0.3 0.15 4.60 0.053 49 400
35BNR29SV1V 35 55 13 0.6 0.3 8.55 0.091 31200
35BNR29HV1V 35 55 13 0.6 0.3 9.20 6.00 13.8 0.081 40 000
35BNR29XV1V 35 55 13 0.6 0.3 560 0.081 46 700
35BER29SV1V 35 55 13 0.6 0.3 10.0 0.091 26 700
35BER29HV1V 35 55 13 0.6 0.3 8.80 5.75 17.0 0.081 35 600
35BER29XV1V 35 55 13 0.6 0.3 6.80 0.081 42 300
40BNR29SV1V 40 62 14 0.6 0.3 10.8 0.120 27 500
40BNR29HV1V 40 62 14 0.6 0.3 11.5 7.65 15.3 0.107 35 300
40BNR29XV1V 40 62 14 0.6 0.3 7.10 0.107 41 200
40BER29SV1V 40 62 14 0.6 0.3 12.8 0.120 23 600
40BER29HV1V 40 62 14 0.6 0.3 11.0 7.35 18.9 0.107 31400
40BER29XV1V 40 62 14 0.6 0.3 8.6 0.107 37 300
45BNR29SV1V 45 68 14 0.6 0.3 12.4 0.143 24 800
45BNR29HV1V 45 68 14 0.6 0.3 12.1 8.70 16.2 0.128 31900
45BNR29XV1V 45 68 14 0.6 0.3 8.10 0.128 37 200
45BER29SV1V 45 68 14 0.6 0.3 14.6 0.143 21 300
45BER29HV1V 45 68 14 0.6 0.3 11.6 8.35 20.2 0.128 28 400
45BER29XV1V 45 68 14 0.6 0.3 9.85 0.128 33 700
50BNR29SV1V 50 72 14 0.6 0.3 13.9 0.144 23 000
50BNR29HV1V 50 72 14 0.6 0.3 12.8 9.75 0.0 16.9 0.128 29 600
50BNR29XV1V 50 72 14 0.6 0.3 0.128 34 500
50BER29SV1V 50 72 14 0.6 0.3 16.3 0.144 19700
50BER29HV1V 50 72 14 0.6 0.3 12.3 9.35 21.2 0.128 26 300
50BER29XV1V 50 72 14 0.6 0.3 1.0 0.128 31200

" O ponycTMOl OCEBOI Harpyske cM. Ha cTp. 147.

® O npUMeHeHM NpeaenbHbIX CKOPOCTeN cM. Ha cTp. 170.

Mpumeyanue: Tun nogwmnHuka BNR: HOMUHanbHbIM yron KoHTakTa 18°
Tun nogwmnHmka BER: HOMMHanNbHbIN yron KoHTakTa 25°
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[ononHuTtenbHble CBEAEHUSA CM. Ha CTPaHuLax
@ [InHamumyecKasi aKBuBaneHTHas Harpyska. . 139

@ Cratnyeckas aKBMBaNleHTHas Harpyska. . . .146 2 g

@ [pegHaTar N >KECTKOCTb. « v v v vee v e e e e .152 §.§

@ Pa3mepbl 3ansie4mkos Bana u kopnyca . .. .186 E-é‘

@ [lonoXxeHne cMa3o4HoOro COI:IJ'Ia .......... 192 % é:

Cepus BNR29 = .o ® oncucronTOR AR . 75 [EH

cepus BER29 3

OcHOBHbIe pasmepbl HomuHanbHas [Jonyctumas|  LieHtp Macca |lpegenshble ckopoct ()
Howmepa (Mm) TPy30MoabLEMHOCTb (KH) Ha?g)?e?l?: 0 "ﬁgﬂgﬁmﬂ (kr) (06\MUH)
noaLInnHNKOB d D B r ry Cr COr (Mm) KoHcucTeHTHas
(MuH) (MuH) (Avramnyeckas) | (CTatudeckas) (kH) a (MprmepHo) cmaska
55BNR29SV1V 55 80 16 1.0 0.6 16.2 0.213 20 800
55BNR29HV1V 55 80 16 1.0 0.6 14.4 114 19.0 0.194 26 700
55BNR29XV1V 55 80 16 1.0 0.6 10.6 0.194 31200 A\

55BER29SV1V 55 80 16 1.0 0.6 16.1 0.213 17 800
55BER29HV1V 55 80 16 1.0 0.6 13.8 10.9 23.7 0.194 23 800
55BER29XV1V 55 80 16 1.0 0.6 12.9 0.194 28 200
60BNR29SV1V 60 85 16 1.0 0.6 17.1 0.228 19 400
60BNR29HV1V 60 85 16 1.0 0.6 14.6 12.0 19.8 0.208 24 900
60BNR29XV1V 60 85 16 1.0 0.6 1.2 0.208 29 000
60BER29SV1V 60 85 16 1.0 0.6 20.1 0.228 16 600
60BER29HV1V 60 85 16 1.0 0.6 14.0 11.5 249 0.208 22 100
60BER29XV1V 60 85 16 1.0 0.6 13.6 0.208 26 300
65BNR29SV1V 65 90 16 1.0 0.6 18.7 0.245 18 100
65BNR29HV1V 65 90 16 1.0 0.6 15.2 13.2 20.6 0.223 23 300
65BNR29XV1V 65 90 16 1.0 0.6 12.3 0.223 27 100
65BER29SV1V 65 90 16 1.0 0.6 221 0.245 15 500
65BER29HV1V 65 90 16 1.0 0.6 14.5 12.6 26.1 0.223 20700
65BER29XV1V 65 90 16 1.0 0.6 14.9 0.223 24 600
70BNR29SV1V 70 100 19 1.0 0.6 26.1 0.381 16 500
70BNR29HV1V 70 100 19 1.0 0.6 21.3 18.1 23.3 0.344 21 200
70BNR29XV1V 70 100 19 1.0 0.6 171 0.344 24 800
70BER29SV1V 70 100 19 1.0 0.6 30.5 0.381 14 200
70BER29HV1V 70 100 19 1.0 0.6 20.4 17.3 00,7 29.3 0.344 18 900
70BER29XV1V 70 100 19 1.0 0.6 0.344 22 400
75BNR29SV1V 75 105 19 1.0 0.6 27.5 0.403 15 600
75BNR29HV1V 75 105 19 1.0 0.6 21.6 19.0 241 0.365 20 000
75BNR29XV1V 75 105 19 1.0 0.6 18.0 0.365 23 400
75BER29SV1V 75 105 19 1.0 0.6 32.5 0.403 13 400
75BER29HV1V 75 105 19 1.0 0.6 20.7 18.2 30.5 0.365 17 800
75BER29XV1V 75 105 19 1.0 0.6 217 0.365 21200
80BNR29SV1V 80 110 19 1.0 0.6 28.9 0.425 14 800
80BNR29HV1V 80 110 19 1.0 0.6 22.0 19.9 18.9 24.9 0.385 19 000
80BNR29XV1V 80 110 19 1.0 0.6 0.385 22 200
80BER29SV1V 80 110 19 1.0 0.6 34.0 0.425 12 700
80BER29HV1V 80 110 19 1.0 0.6 21.0 191 098 31.6 0.385 16 900
80BER29XV1V 80 110 19 1.0 0.6 0.385 20 000

" O ponycTMON OCEBOW Harpyske CM. Ha cTp. 147.

6] O nprMeHeHUM NpeenbHbIX CKOPOCTeN cM. Ha cTp. 170.

Mpumeyanne: Tun nogwmnHuka BNR: HOMUHaNbHbBIN yron KoHTakTa 18°
Tun nogwmnHnka BER: HOMWMHaNBHbI yron KoHTakTa 25°
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1. PAOVAJIbHO-YMNMOPHbBIE LUAPUKOBbBIE NOALINMHUKHA

CBepXCKOPOCTHbIE pagnanbHO-YNOpPHbIe B
Lwapukosblie nogwunnHukn (LLiupokasa cepus) f

Cepus BNR29 n r T
Cepus BER29 od

BHyTpeHHMIn gnameTtp 85-100 Mm ‘

a
OCHOBHbIE pa3mepbl HomuHansHas [onyctumas|  Llentp Macca |[lpegenbhble ckopocTh (3)
Homepa (Mm) rPy30NOALEMHOCTS (KH) Ha?gfgg 0 ”ﬂgﬂgﬁmﬂ (kr) (06\MUH)
rOAHHINOS d = = (M;H) (nmu) (Amuam%ecxan) (CTaTﬁgéKaﬂ) (kH) (MaM) (MprmepHo) KOH?:KIE-SGK?H%

85BNR29SV1V 85 120 22 1.1 0.6 38.0 0.617 13 700
85BNR29HV1V 85 120 22 1.1 0.6 29.4 26.3 27.7 0.554 17 600
85BNR29XV1V 85 120 22 1.1 0.6 24.8 0.554 20 500
85BER29SV1V 85 120 22 1.1 0.6 35.5 0.617 11 800
85BER29HV1V 85 120 22 1.1 0.6 28.1 25.2 34.9 0.554 15700
85BER29XV1V 85 120 22 1.1 0.6 800 0.554 18 600
90BNR29SV1V 90 125 22 1.1 0.6 43.0 0.653 13 100
90BNR29HV1V 90 125 22 1.1 0.6 31.5 29.7 28.5 0.582 16 800
90BNR29XV1V 90 125 22 1.1 0.6 28.1 0.582 19 600
90BER29SV1V 90 125 22 1.1 0.6 50.5 0.653 11 200
90BER29HV1V 90 125 22 1.1 0.6 30.0 28.5 36.1 0.582 14 900
90BER29XV1V 90 125 22 1.1 0.6 34.0 0.582 17 700
95BNR29SV1V 95 130 22 1.1 0.6 50.0 0.758 12 500
95BNR29HV1V 95 130 22 11 0.6 32.0 31.0 325 29.3 0.684 16 000
95BNR29XV1V 95 130 22 1.1 0.6 0.684 18 700
95BER29SV1V 95 130 22 1.1 0.6 58.5 0.758 10 700
95BER29HV1V 95 130 22 1.1 0.6 30.5 29.7 37.2 0.684 14 300
95BER29XV1V 95 130 22 1.1 0.6 89.5 0.684 16 900
100BNR29SV1V 100 140 24 1.1 0.6 50.5 0.770 11 700
100BNR29HV1V 100 140 24 1.1 0.6 38.0 35.0 31.5 0.673 15 000
100BNR29XV1V 100 140 24 1.1 0.6 330 0.673 17 500
100BER29SV1V 100 140 24 1.1 0.6 59.5 0.902 10 000
100BER29HV1V 100 140 24 1.1 0.6 36.0 33.5 40.0 0.805 13 400
100BER29XV1V 100 140 24 1.1 0.6 400 0.805 15900

(" O [oMnyCTMMOWM OCEBOW Harpy3ke CM. Ha cTp. 147.

® O npuMeHeHUM NpeaenbHbIX CKOPOCTeN cM. Ha cTp. 170.

Mpumeyanne: Tun nofwmnHvka BNR: HOMUHaNbHBIM yron KoHTakTa 18°
Tvn nogwmnHmnka BER: HOMUHanNbHbIN yron KoHTakTa 25°
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CBEepXCKOPOCTHbIE paananbHO-YNOpPHbIe 2,
1
wapukosble noawunHuku (LUupokas cepuns) A
CepVIFl BNR20 op r T %%
Cepus BER20 B
BHyTpeHHuIn gnameTtp 30-50 mm % ;
H
”
a 3
OCHOBHbIE pa3mepbl HomuHaneHas [onyctumas|  LlenTtp Macca |[pegenbHble ckopocTh (3)
Homepa (Mm) rPy30MoabLEMHOCTb (KH) Ha?g%}?: 0 ”ﬂgﬂg’;‘gm" (kr) (06\MUH)
noaLInnHNKOB d D B r 7 Cr COr (Mm) KoHcucTeHTHas
(MuH) (MUH)  |(OnHamndeckas) | (Cratudeckas) (kH) a (MpuMepHo) cmaska
30BNR20SV1V 30 55 16 1.0 0.6 8.20 0.150 33 000
30BNR20HV1V 30 55 16 1.0 0.6 8.65 5.75 14.9 0.142 42 400
30BNR20XV1V 30 55 16 1.0 0.6 535 0.142 49 500 o
30BER20SV1V 30 55 16 1.0 0.6 9.65 0.150 28 300
30BER20HV1V 30 55 16 1.0 0.6 8.30 5.50 17.9 0.142 37 700
30BER20XV1V 30 55 16 1.0 0.6 6.50 0.142 44 800
35BNR20SV1V 35 62 17 1.0 0.6 10.2 0.197 28900
35BNR20HV1V 35 62 17 1.0 0.6 10.1 7.10 16.4 0.187 37 200
35BNR20XV1V 35 62 17 1.0 0.6 6.70 0.187 43 300
35BER20SV1V 35 62 17 1.0 0.6 12.0 0.197 24 800
35BER20HV1V 35 62 17 1.0 0.6 9.70 6.85 19.8 0.187 33000
35BER20XV1V 35 62 17 1.0 0.6 8.10 0.187 39 200
40BNR20SV1V 40 68 18 1.0 0.6 115 0.242 26 000
40BNR20HV1V 40 68 18 1.0 0.6 10.6 7.95 17.8 0.231 33 400
40BNR20XV1V 40 68 18 1.0 0.6 750 0.231 38900
40BER20SV1V 40 68 18 1.0 0.6 13.5 0.242 22 300
40BER20HV1V 40 68 18 1.0 0.6 10.1 7.65 21.6 0.231 29 700
40BER20XV1V 40 68 18 1.0 0.6 9.10 0.231 35200
45BNR20SV1V 45 75 19 1.0 0.6 12.7 0.305 23400
45BNR20HV1V 45 75 19 1.0 0.6 11.7 9.00 19.2 0.291 30 000
45BNR20XV1V 45 75 19 1.0 0.6 8.35 0.291 35000
45BER20SV1V 45 75 19 1.0 0.6 15.0 0.305 20 000
45BER20HV1V 45 75 19 1.0 0.6 11.2 8.60 23.5 0.291 26 700
45BER20XV1V 45 75 19 1.0 0.6 101 0.291 31700
50BNR20SV1V 50 80 19 1.0 0.6 14.0 0.330 21 600
50BNR20HV1V 50 80 19 1.0 0.6 12.2 9.90 20.1 0.315 27 700
50BNR20XV1V 50 80 19 1.0 0.6 920 0.315 32 400
50BER20SV1V 50 80 19 1.0 0.6 16.5 0.330 18 500
50BER20HV1V 50 80 19 1.0 0.6 11.6 9.50 111 24.7 0.315 24700
50BER20XV1V 50 80 19 1.0 0.6 0.315 29 300

(" O ponycTMOl OCEBOW Harpyske CM. Ha cTp. 147.

6] O nprMeHeHUM NpeenbHbIX CKOPOCTeN cM. Ha cTp. 170.

Mpumeyanune: Tun nogwmnHvka BNR: HOMUHanNbHbIM yron koHTakTa 18°
Tvn nogwmnHnka BER: HOMWMHaNbHbIM yron KoHTakTa 25°
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1. PAOVAJIbHO-YMNMOPHbBIE LUAPUKOBbBIE NOALINMHUKHA

CBepXCKOpPOCTHbIE pagnanbHO-YNOpPHbIe r B r
1
Lwapukosblie nogwunnHukn (LLiupokasa cepus) ;
Celeﬂ BNR20 40 r r T
Cepus BER20 Y
BHyTpeHHMIn gnameTtp 55-100 Mm ‘
a
OCHOBHbIE pa3mepbl HomuHansHas [onyctumas|  Llentp Macca |[lpegenbHble ckopocTh (3)
Homepa (Mm) TPy30MoabEeMHOCTb (KH) Ha?;?)?e?xa: 0 ”ﬂgﬂgﬁm“ (kr) (06\MUH)
rOAITHINES g 2 ) (M;H) (n{ﬂu) (Amuam%ecxaa) (CTar%e)EKan) (kH) (N;M) (MprmepHo) KOHSDTA%gngHaH
55BNR20SV1V 55 920 22 1.1 0.6 17.8 0.501 19 400
55BNR20HV1V 55 920 22 1.1 0.6 151 12.5 22.8 0.480 24 900
55BNR20XV1V 55 920 22 1.1 0.6 7 0.480 29 000
55BER20SV1V 55 920 22 1.1 0.6 21.0 0.501 16 600
55BER20HV1V 55 920 22 1.1 0.6 14.4 12.0 27.9 0.480 22100
55BER20XV1V 55 920 22 1.1 0.6 14.1 0.480 26 300
60BNR20SV1V 60 95 22 1.1 0.6 19.5 0.535 18 100
60BNR20HV1V 60 95 22 1.1 0.6 15.6 13.7 23.6 0.512 23 300
60BNR20XV1V 60 95 22 1.1 0.6 12.8 0.512 27100
60BER20SV1V 60 95 22 1.1 0.6 22.9 0.535 15 500
60BER20HV1V 60 95 22 1.1 0.6 15.0 13.1 29.1 0.512 20 700
60BER20XV1V 60 95 22 1.1 0.6 195 0.512 24 600
65BNR20SV1V 65 100 22 1.1 0.6 211 0.570 17 000
65BNR20HV1V 65 100 22 1.1 0.6 16.2 14.8 24.4 0.545 21900
65BNR20XV1V 65 100 22 1.1 0.6 13.9 0.545 25500
65BER20SV1V 65 100 22 1.1 0.6 24.9 0.570 14 600
65BER20HV1V 65 100 22 1.1 0.6 15.5 14.2 30.2 0.545 19 400
65BER20XV1V 65 100 22 1.1 0.6 16.8 0.545 23100
70BNR20SV1V 70 110 24 1.1 0.6 28.6 0.764 15 600
70BNR20HV1V 70 110 24 1.1 0.6 22.3 19.8 26.6 0.724 20 000
70BNR20XV1V 70 110 24 1.1 0.6 18.8 0.724 23 400
70BER20SV1V 70 110 24 1.1 0.6 33.5 0.764 13 400
70BER20HV1V 70 110 24 1.1 0.6 21.3 18.9 5 33.0 0.724 17 800
70BER20XV1V 70 110 24 1.1 0.6 0.724 21200
75BNR20SV1V 75 115 24 1.1 0.6 30.0 0.806 14 800
75BNR20HV1V 75 115 24 1.1 0.6 22.6 20.7 19.7 27.4 0.764 19 000
75BNR20XV1V 75 115 24 1.1 0.6 0.764 22200
75BER20SV1V 75 115 24 1.1 0.6 35.0 0.806 12700
75BER20HV1V 75 115 24 1.1 0.6 21.6 19.8 34.1 0.764 16 900
75BER20XV1V 75 115 24 1.1 0.6 23.7 0.764 20000
80BNR20SV1V 80 125 27 1.1 0.6 35.5 1.115 13 700
80BNR20HV1V 80 125 27 1.1 0.6 26.5 245 30.2 1.061 17 600
80BNR20XV1V 80 125 27 1.1 0.6 23.4 1.061 20500
80BER20SV1V 80 125 27 1.1 0.6 42.0 1.115 11 800
80BER20HV1V 80 125 27 1.1 0.6 25.3 23.5 ae 37.4 1.061 15700
80BER20XV1V 80 125 27 1.1 0.6 1.061 18 600

(" O ponycTMMON OCEBOW Harpyske CM. Ha cTp. 147.

G] O nprMeHeHUW NpeaenbHbIX CKOPOCTeN cM. Ha cTp. 170.

Mpumeyanue: Tun nogwmnHvka BNR: HOMUHaNbHbIN yron KoHTakTa 18°
Tun noawmnHvka BER: HOMUHaMBHBIN Yyron KoHTakTa 25°

78 NSK



‘ l-IaCTb4 ‘

[ononHuTtenbHble CBEAEHUSA CM. Ha CTPaHuLax
@ [InHamumyecKasi aKBMBaneHTHas Harpyska. . 139

® Cratnyeckas aKBMBaNleHTHas Harpyska. . . .146 2 g

@ [pegHaTar N >KECTKOCTb. .« v v v v ve e v e e e n s .152 §.§

@ Pa3mepbl 3ansie4mkos Bana u kopnyca . .. .186 E-é‘

@ [lonoXxeHne cMa3o4HoOro COI:IJ'Ia .......... 192 % é:

cepus BNR20 v

Cepus BER20 ]

OCHOBHbIE pa3mepbl HomuHanbHas [onyctumas|  Llentp Macca |lpegenbHble ckopocTy (3)
Howmepa (Mm) TPy30MoabLEMHOCTb (KH) Ha?g)?;il?: 0) "ﬁgﬂgﬁmﬂ (kr) (06\MUH)
noaLInnHNKOB d D B r ry Cr COr (Mm) KoHcucTeHTHas
(MuH) (MMH) | (Buvamnyeckas) | (CTaTuyeckasi) (kH) a (MprmepHo) cmaska
85BNR20SV1V 85 130 27 1.1 0.6 37.5 1.163 13100
85BNR20HV1V 85 130 27 1.1 0.6 26.8 25.7 31.0 1.107 16 800
85BNR20XV1V 85 130 27 1.1 0.6 245 1.107 19 600 o

85BER20SV1V 85 130 27 1.1 0.6 43.5 1.163 11 200
85BER20HV1V 85 130 27 1.1 0.6 25.6 24.6 38.6 1.107 14 900
85BER20XV1V 85 130 27 1.1 0.6 295 1.107 17 700
90BNR20SV1V 90 140 30 1.5 1.0 48.0 1.521 12 200
90BNR20HV1V 90 140 30 1.5 1.0 35.0 33.0 33.7 1.436 15700
90BNR20XV1V 90 140 30 1.5 1.0 815 1.436 18 300
90BER20SV1V 90 140 30 1.5 1.0 56.0 1.521 10 500
90BER20HV1V 90 140 30 1.5 1.0 33.5 31.5 41.8 1.436 14 000
90BER20XV1V 90 140 30 1.5 1.0 38.0 1.436 16 600
95BNR20SV1V 95 145 30 1.5 1.0 50.0 1.595 11 700
95BNR20HV1V 95 145 30 1.5 1.0 35.5 34.5 34.5 1.506 15000
95BNR20XV1V 95 145 30 1.5 1.0 325 1.506 17 500
95BER20SV1V 95 145 30 1.5 1.0 58.5 1.595 10 000
95BER20HV1V 95 145 30 1.5 1.0 34.0 33.0 43.0 1.506 13 400
95BER20XV1V 95 145 30 1.5 1.0 395 1.506 15900
100BNR20SV1V 100 150 30 1.5 1.0 52.0 1.650 11 200
100BNR20HV1V 100 150 30 1.5 1.0 36.0 36.0 35.3 1.558 14 400
100BNR20XV1V 100 150 30 1.5 1.0 84.0 1.558 16 800
100BER20SV1V 100 150 30 1.5 1.0 61.0 1.650 9 600
100BER20HV1V 100 150 30 1.5 1.0 34.5 34.5 441 1.558 12 800
100BER20XV1V 100 150 30 1.5 1.0 41.0 1.558 15 200

" O ponycTMON OCEBOW Harpyske CM. Ha cTp. 147.

6] O NprMeHeHUM NpeaenbHbIX CKOPOCTeN cM. Ha cTp. 170.

Mpumeyanne: Tun nogwmnHuka BNR: HOMUHaNbHbBIN yron KoHTakTa 18°
Tvn nogwmnHnka BER: HOMWMHaNbHbIA yron KoHTakTa 25°
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1. PAOVAJIbHO-YMNMOPHbBIE LUAPUKOBbBIE NOALINMHUKHA

CBepXxTo4Hble paananbHO-YMNOPHbIE WAPUKOBbLIE MNOALIMMHUKA
(Cepus ROBUST—BGR)

XapaKTepucTnku

Hanpasnsembii BHELLH/M KOMbLIOM CenapaTop UCMOL3YyeTCs A5 YCOBEPLLEHCTBOBAHMSA
OnTuManbHas XaPaKTEPUCTVIK CMas30o4HOro Marepyiana.
KOHCTPYyKLM1A PacTo4eHHOe BHyTpeHHee KOoMbLO YydLlaeT ABMKEHME MacisHOro TyMaHa, |To obecreqmBacT
cTabunbHyto Noaady Macra.

CneupanbHas »aponpoydHas cTanb SHX 1 kepammyeckne Wapukn 3HauMTeNsHO NpoasieBaloT

JonroBe4HOCTb
CPOK CNy>KObl (MOALLNAHNKOB X-TWMNa).

HepasbeMHas KOHCTPYKLMS BHYTPEHHErO KOSTbLia B 3HAYUTENBHOM Mepe YMPOLLAET NpoLieypb
MpocTan cbopka COOPKM 1 AIEMOHTAaXKA.
BsavmoszameHsieMble JeTan O MioBo KOMIOHOBKM, YOOBNETBOPSIOLLEN Hy>OaM MOKyraTens.

Bbicokasi TOMHOCTb Cepust BGR no ctaHgapty MOG, knacc 2 (ABMA ABEC 9).

PasmepHbie cepun

Puc. 1.5

J

BGR02 BGR10 BGR19
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Cucrema 0603Ha4e€HNS BbICOKOTOYHBIX pagnanbHO-YMNMOPHbLIX WapUKoBbIX NoalnnHUKOB

(Cepusa ROBUST—BGR) i

£E

83

Mpumep 0603Ha4YeHUA NOAWNNHNKA n ‘ ‘ m ‘ ‘ ‘ H ‘ ‘ H ‘ Ig

BGR S || T |DUEL| P2 i

=)

HoMWHanbHbI BHYTPEHHUI E 3

[vameTp nogLlnnHuKa 0603Ha4YeHne TO4YHOCTHU ]
O603Ha4YeHne Tuna NogLnnHuKa MpepHaTar
O603Ha4YeHne pasmepoB O603Ha4YeHne KOMMOHOBKM
0O603Ha4YeHne MaTepmana 0O603Ha4YeHne cenapaTtopa

CnpasoyHble ;

CTpaHuLbl

HomuHanbHbIA
8 BHYTPEHHUIA

[MameTp BHyTpeHHuU gnametp (Mm) 82-84
nopLwnnHuKa
BGR Tun BGR: 15° 49-43. 48
NOALMIHNKA : yron KoHTtakra 15 —43,
10 Pasmepbl 2 = Cepus 10 no MOC, 19 = Cepusi 19 no MOC, 02 = Cepust 02 no MOC 42-43, 80
T Matepwnan
Konbua ONIeMEeHTbI KaveHus 1417
H Matepuan S MNopwunnHukoBas ctanb (SUJ2) MoawwmnHukoBas ctans (SUJ2) 29
H MopgwunHukoBas ctanb (SUJ2) Kepamuka (Si;N,)
>KaponpoyHas ctanb (SHX) Kepamuka (Si,N,)

T: HanpasNSeMbIN HAPY>XHbIM KOMbLIOM cenapaTtop 13 heHoN-anbaerngHoro
T Cenapatop 18-19
nonumepa; npegenbHas pabodas Temneparypa = 120°C

DU KomnoHoBka SU: yHuBepcansHas KOMMoHoBKa (oaHopsiaHas); DU: yHuBepcanbHas KOMMNOHOBKa (OBYyXpsfHas) 12%:‘1121
. 42-43
EL MpepHatar EL: cBepxnerkuii npegHatsir 152-155
165

P2: knacc 2 ISO P4: knacc 4 1ISO
P2 To4yHOCTb B 176-179
P3: cnewuuanbHbIi Knace (TOMHOCTb pa3mepoB: knacc 4 ISO; TouHocTb BpalleHust: knace 2 ISO)
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1. PAOVAJIbHO-YMNMOPHbBIE LUAPUKOBbBIE NOALINMHUKHA

CBepXxTO4YHble pagnanbHO-YNOPHbIE LLAPUKOBbIE B
nogwunHukn (Cepna ROBUST—BGR) ! n
Cepus BGR19 b
BHyTpeHHun anameTp 10-25 mm 1 e T
¢|d
a
OcHOBHble pa3mMepsbl HomuHansHas Honyctumas|  Llentp Macca MpegenbHble ckopocTu (2)
no,l;.-luj)lznnerMaKOB - r r rpyagl OnbeMHOCCle - Ha?gfgg(‘) H%J(:E%:??MMH 0 KOHcmcre:T)i\ﬂMMH)
=2 2 = (MuH) () | mameoas)| Cranmoneas) | (KH) a (NpvMepHo) | cMaska EEID
10BGR19S 10 22 6 0.3 0.15 0.93 0.010 | 100000 | 138 000
10BGR19H 10 22 6 0.3 0.15 2.03 0.78 0.61 5.1 0.009 | 119000 | 175000
10BGR19X 10 22 6 0.3 0.15 0.009 | 138000 | 188 000
12BGR19S 12 24 6 0.3 0.15 1.14 0.011 88900 | 123 000
12BGR19H 12 24 6 0.3 0.15 2.28 0.95 o 5.4 0.010 | 106 000 | 156 000
12BGR19X 12 24 6 0.3 0.15 0.010 | 123000 | 167 000
15BGR19S 15 28 7 0.3 0.15 1.67 0.016 74500 | 103 000
15BGR19H 15 28 7 0.3 0.15 3.25 1.35 109 6.4 0.014 88 400 | 131000
15BGR19X 15 28 7 0.3 0.15 0.014 | 103000 | 140000
17BGR19S 17 30 7 0.3 0.15 1.86 0.017 68 100 93 700
17BGR19H 17 30 7 0.3 0.15 3.40 1.50 . 6.6 0.015 80900 | 120000
17BGR19X 17 30 7 0.3 0.15 0.015 93700 | 128 000
20BGR19S 20 37 9 0.3 0.15 2.66 0.036 56 200 77 200
20BGR19H 20 37 9 0.3 0.15 4.75 2.16 173 8.3 0.033 66 700 98 300
20BGR19X 20 37 9 0.3 0.15 0.033 77200 | 106 000
25BGR19S 25 42 9 0.3 0.15 3.40 0.043 47 800 65 700
25BGR19H 25 42 9 0.3 0.15 5.40 2.76 39 9.0 0.039 56 800 83 600
25BGR19X 25 42 9 0.3 0.15 0.039 65 700 89 600

" O ponycTMON OCEBOW Harpyske CM. Ha cTp. 147.
6] O NprMeHeHUM NpeaenbHbIX CKOPOCTeN cM. Ha cTp. 170.
Mpumevanue: lMogwmnHmk Tvna BGR — HOMUHaNbHBIN yron KoHTakTa 15°.
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[ononHuTtenbHble CBEAEHUSA CM. Ha CTPaHuLax
@ [InHamumyecKasi aKBMBaneHTHas Harpyska. . 139

CepVIﬂ BG R1 0 @ CraTtnyeckas sKBMBaNeHTHas Harpyska. . . .146 2 g

BHyTpeHHUIn grameTp 6-25 MM @ lNpeaHaTsr v KEeCTKOCTb. . . ..o v evnn . 152 §.§

@ Pa3mepbl 3anie4mkos Bana un kopnyca . .. .186 E-é‘

@ [NonoxeHne cmMaso4yHoro conna .. ........ 192 é é:

@ KonnyecTtBo 3aknagbiBaeMon S e

KOHCUCTEHTHOM CMa3KM . .. ... 175 E §

3
OCHOBHbIE pa3mepbl HomuHansHas Oonyctumas | Llentp Macca MpenenbHble ckopocTh (%)

- ﬁj,r:&i . (Mm) . . rpysgnop,beMHocCTb (kH) Ha?g;gg; 0 n[)r‘v;?:é)g&m (r) . :(:f;MVIH)
& = = (MVH) (MI}IH) (;lmnammgcxan) (CTaTMHgEKaﬂ) (kH) a (NpumepHo) cmaska HERHE
6BGR10S 6 17 6 0.3 0.15 0.51 0.006 140000 | 192 000
6BGR10H 6 17 6 0.3 0.15 1.42 0.43 0.34 4.5 0.005 166 000 | 244 000 _

6BGR10X 6 17 6 0.3 0.15 0.005 192 000 | 261 000
7BGR10S 7 19 6 0.3 0.15 0.62 0.008 124 000 | 170000
7BGR10H 7 19 6 0.3 0.15 1.60 0.52 0.40 4.7 0.007 147 000 | 216 000
7BGR10X 7 19 6 0.3 0.15 0.007 170 000 | 231000
8BGR10S 8 22 7 0.3 0.15 0.97 0.012 107 000 | 147 000
8BGR10H 8 22 7 0.3 0.15 2.37 0.80 0.63 5.5 0.011 127 000 | 187 000
8BGR10X 8 22 7 0.3 0.15 0.011 147 000 | 200 000
10BGR10S 10 26 8 0.3 0.15 1.55 0.019 88900 | 123 000
10BGR10H 10 26 8 0.3 0.15 3.50 1.27 1.00 6.4 0.016 106 000 | 156 000
10BGR10X 10 26 8 0.3 0.15 0.016 123 000 | 167 000
12BGR10S 12 28 8 0.3 0.15 1.80 0.021 80000 | 110000
12BGR10H 12 28 8 0.3 0.15 3.85 1.48 117 6.7 0.018 95000 | 140000
12BGR10X 12 28 8 0.3 0.15 0.018 110 000 | 150 000
15BGR10S 15 32 9 0.3 0.15 212 0.029 68 100 93 700
15BGR10H 15 32 9 0.3 0.15 4.20 1.72 e 7.6 0.026 80900 | 120000
15BGR10X 15 32 9 0.3 0.15 0.026 93700 | 128 000
17BGR10S 17 35 10 0.3 0.15 2.39 0.038 61600 84 700
17BGR10H 17 35 10 0.3 0.15 4.45 1.93 155 8.5 0.035 73100 | 108 000
17BGR10X 17 35 10 0.3 0.15 0.035 84700 | 116 000
20BGR10S 20 42 12 0.6 0.3 4.10 0.066 51700 71000
20BGR10H 20 42 12 0.6 0.3 7.45 3.35 0l67 10.2 0.059 61 300 90 400
20BGR10X 20 42 12 0.6 0.3 0.059 71000 96 800
25BGR10S 25 47 12 0.6 0.3 4.65 0.076 44 500 61 200
25BGR10H 25 47 12 0.6 0.3 7.90 3.75 2.05 10.8 0.068 52 800 77 800
25BGR10X 25 47 12 0.6 0.3 0.068 61200 83 400

" O ponycTMOl OCEBOI Harpyake cM. Ha cTp. 147.
® O npuMeHeHWM NpeaenbHbIX CKOPOCTen cM. Ha cTp. 170.
Mpumevanue: lMNoawmnHmK Tvna BGR — HOMUHaNbHBINA yron KoHTakTa 15°.
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1. PAOVAJIbHO-YMNMOPHbBIE LUAPUKOBbBIE NOALINMHUKHA

CBepXxTO4YHble pagnanbHO-YNOPHbIE LLAPUKOBbIE B
nogwunHukn (Cepna ROBUST—BGR) ’ 4
Cepuss BGRO02 P
BHyTpeHHun guameTp 10-25 mm r r T
¢|d
a
OCHOBHbIe pa3mepbl HomuHanbHas [onyctumas|  LleHtp Macca MpepenbHble ckopocTu (%)
- :u?rnerMi . (Mm) ; . rpysgonbeMHoc;b (kH) Ha?p?fsB}?aHC) n%vg(:&za?mm (kr) — ::f;MVIH)
= = = (MuH) (MV1IH) ) Crammetnas) | (KH) a (npumepHo) | cMa3ka e
10BGR02S 10 30 9 0.6 0.3 1.62 0.032 80000 | 110000
10BGRO2H 10 30 9 0.6 0.3 3.60 | 1.33 106 7.2 0.029 95000 | 140000
10BGR02X 10 30 9 0.6 0.3 0.029 110000 | 150 000
12BGR02S 12 32 10 0.6 0.3 2.46 0.036 72 800 | 100 000
12BGRO2H 12 32 10 0.6 0.3 5.30 | 1.99 150 7.9 0.032 86 400 | 128 000
12BGR02X 12 32 10 0.6 0.3 0.032 100 000 | 137 000
15BGR02S 15 35 11 0.6 0.3 2.90 0.045 64 000 88 000
15BGRO2H 15 35 11 0.6 0.3 5.80 | 2.34 189 8.8 0.040 76 000 | 112000
15BGR02X 15 35 11 0.6 0.3 0.040 88 000 | 120000
17BGR02S 17 40 12 0.6 0.3 3.65 0.065 56 200 77 200
17BGRO2H 17 40 12 0.6 0.3 7.25 | 2.98 2 9.8 0.057 66 700 98 300
17BGR02X 17 40 12 0.6 0.3 0.057 77 200 | 106 000
20BGR02S 20 47 14 1.0 0.6 5.10 0.103 47 800 65 700
20BGRO2H 20 47 14 1.0 0.6 9.70 | 4.10 3.30 11.5 0.091 56 800 83 600
20BGR02X 20 47 14 1.0 0.6 0.091 65 700 89 600
25BGR02S 25 52 15 1.0 0.6 6.45 0.127 41 600 57 200
25BGRO2H 25 52 15 1.0 0.6 11.1 5.20 50 12.7 0.112 49 400 72 800
25BGR02X 25 52 15 1.0 0.6 0.112 57 200 78 000

" O ponycTMMON OCEBOW Harpyske CM. Ha cTp. 147.
6] O NpUMeHeHM NpeaenbHbIX CKOPOCTeN CM. Ha cTp. 170.
Mpumedanue: MoawmnHuk Tuna BGR — HOMMHanbHbIN yron KoHTakTa 15°.
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2. UIWIMHOPUHECKUWE POJIMKOBbBIE NOALUNMHUKHU

[ByXpsAaHble UUNNHAPUYECKNe

POJINKOBbIE€ NOALUUMHUKN

Cepusa NoALWNMHNKOB BbICOKOW XKECTKOCTU

OpnHopsigHbIE LUNMHAPUYECKNE
POJIMKOBbIE MOALNMHUKA

CraHpapTHasa cepus

CBEpPXCKOPOCTHbIE OQHOPSAOHbIE
LMIMHOPVYECKNE POJIMKOBbIE MOALLUMHUKN

Cepus ROBUST
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Yactb 4

U,I/IHI/IHp,pI/I‘-IeCKI/Ie POJINKOBbIE NOALUUMHUKHN

LUunnHapunyeckne ponnkoBble NOAWNNHUKA . . .. ... ...
XapakTepucTukin
Cuncrema 0603Ha4YeHus
Tabnuupbl NOALIMMHUKOB

LOByXpsgHbie LWINHOPUYECKNE POJIMKOBbIE MOLLUNMHUKU
(Cepus ¢ BbICOKOW XXECTKOCTbIO)

Cepus 30
Cepus 39
Cepus 49

OpHopsaHble LUMHAPUYECKNE POJSIMKOBBIE MOALINMHNKW
(CtaHgapTHas cepus)

Cepusa 10

CBepXCKOPOCTHbIE OAHOPSAHbIE LUINHAPUYECKNE
ponnkosble noawunHukm (Cepua ROBUST)

Cepusa 10
DOByxpsifiHble LUNNHAPUYECKME POJIMKOBBIE MOAWNMHUKA
(Cepus ¢ HN3KOW BbipaboTKOW Tenna)

Cepus 30

CBerCKOPOCTHbIe oaHopsAQHble LunnHgpuyvyeckne

©
2
©
\l
LnnuHgpuyeckue
PONINKOBbIE MNOALWNMHUKN

ponuKoBble NoawWunHUKu (Cepursi C HA3KOWN BbiIpaboTKOM TENNa)

Cepusa 10
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2. UWIMHOPWHECKUWE POJIMKOBbBIE NOALNMHNKHU

XapaKTepucTnku

Bblcokas »eCTKOCTb ABYXPSAHbIX LMNMHOPUYECKNX PONMKOBBLIX NMoAwnnHikoB NSK aenaet vx npeanbHbIMA ANs NPUMEHEHMS!
B LUMMHOENSX CTaHOYHOro 06opydoBaHus. Kak npaBunno, ogHopsioHble 1 OBYXPSAHbE LMNMMHOPUHECKNE PONMKOBbIE MOALLUMHAKIA
VIMEIOT NIMOO UMIIMHOPUHECKOE, MO0 KOHNHYECKOE BHYTPEHHEE OTBepCTUE. [BYXpsiaHble LMMMHOPUHECKME PONMKOBbIE MOALUMMHMKA C
KOHMHYECKM BHYTPEHHIM OTBEPCTMEM HaCcTo YCTaHaBIMBAIOTCS Ha MMaBHbIA Ba B KA4eCTBE NOALLUMMHUKOB C (OMKCUMPOBaHHO OMOPOIA.
MpocTOTa KOHCTPYKUMM 1 BO3MOXXHOCTb BbIBEPKM paamanbHOro BHYTPEHHEero 3adopa rnocrne cOopku obecrnedmBaroT 3TUM
noALLIMMHMKaM 0COBYHO MOMYNSPHOCTL CPEAM NPON3BOAUTENEN, UCTIONL3YHOLLIMX HA CBOEM MPOM3BOACTBE CTaHKM.

KomnaHns NSK npegnaraeT HECKOMBKO TUMOB LIMANHOPWNHECKX POMKOMOALLMIHNKOB. MOXXHO 3akasaTb KoHurypaumo E44, kotopast
BKJTIOHAET KaK CMa304Hble OTBEPCTUS, TakK M CMA304YHYHO KaHaBKy, MPOTOYEHHYIO Ha BHELLHEN MOBEPXHOCTU HAPY>XHOMO KOMbLA.
VimetoTcs cnegytoume Tynbl noawmnHmkoB: NNU ¢ OBOMHbIM pebpucTbiM Hapy»XHbIM KOMbLOM 1 NN ¢ BO3MOXXHOCThLIO CTOKa
CMa304HOr0 BELLECTBa B TeYeHWe neproaa HadanbHOW MpupaboTKu 1 MOAEPXKKOM PaBHOMEPHOW LIMPKYNALMA CMa3KK MO BCEMY
BHYTPEHHEMY MPOCTPAHCTBY MOALLMMHAKA.

MoOWMNHUKA C TOHKUM ceveHmneM Bonblie COOTBETCTBYHOT 6onee y3kon cepum NN39, dem wwmpokot NN49, bnarogapst MeHbLLEN
CTEMNeHN TENOBbIAENEHVS 1 3HAUUTENBHO B60MbLLEN CTaBUIIBHOCTY POMKA. NSt LUIMHOPUYECKIX POSTMKOBBIX MOALLUMAHMKOB Havbonee
pacnpPOCTPaHeHbI cenapaTopbl 13 TodeHon natyHu. NSK npeanaraet ansa cepum NN30 HanpaBnseMble ponMKamn cenapartopbl 13
nonMdeHnneHcynb@MUAHOro NoMMepa 1 cenapatopsl 13 nonnvepa PEEK (monmadmp ankokCrKeTOoH), HanpaBnseMble Hapy>KHbIM
KonbLIOM, 451 N10 — cepun CBEPXCKOPOCTHBIX OAHOPSAAHBIX LIMNHOPUHECKIX POSTMKOBBIX MOALIMMHMKOB.

Tun nogwmnHMKa 0O603Ha4eHne cenapaTopa TexHn4yeckoe onncaHue Bbinyckaemble pasmepbl
Hanpasnsemblii ponnkamm naTyHHbIN NN3005, NN3026-NN3040
NN MB TOYEHbIN cenapartop NN3920-NN3956, NN4920-NN4940
B Hanpaensemblii ponvkamn cenapatop 13 NN3006-NN3024

nonueHnneHcynbhnaHoro nonMepa

NNU MB Hanpaensiembi ponnkamm naTyHHbIN

TOYeHbI cenapaTop NNU4920-NNU4940

Hanpagnsiembii ponnkamm natyHHbIN

MR o
TOYEHbI cenaparop

N1006-N1028

Hanpasnsiemblii Hapy>KHbIM KOJbLIOM

™ cenapartop u3 nonumepa PEEK

N1009-N1017

TexHunyeckue XapaKTepUCTnkKn BHyTpPEHHNX ANaMeTPOB N CMa304HbIX OTBGpCTVII?I

Puc. 2.1

i
ch [ | [T

LinnnHgpuyecknia Tun KoHun4eckuin Tmn BHyTPEHHEro To4eHas cMa304Has KaHaBKa Ha BHELLHEN

BHYTPEHHEro OTBEPCTIS oTBEpCTUS MOBEPXHOCTY 11 CMa304Hble OTBEPCTUS
Ha Hapy>XHOM KonbLe (E44)

[ByxpsioHble 1 OQHOPSAOHbIE MOALVMHUKN, BbIMyCKaeMble C UMNMHAPUHECKNM U KOHUYECKUM BHYTPEHHUM OTBEPCTUEM.
[ByxpsiOHble UMANHOPUYECKME PONIMKOBBIE MOALLVIMHUKN, BbIMyCKaeMble C MPOTOYEHHBIMM CMa304HbIMU OTBEPCTUSMU
1 CMa304HOWN KaHaBKOW (nydllee peLleHne Ans cMasbiBaHUS XXUOKUM CMa304HbIM MaTepuasiom).

Tun nogwmnHMKa n pa3MepHbie cepun

Puc. 2.2

1 s N N e O e N

N10 NN30 NN39 NN49 NNU49
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Cuctema 0603Ha4YeHNs1 OBYXPSAAHDBIX LWINHOPUYECKUX POJSIMKOBbLIX NOALWNMNHUKOB
(Cepus ¢ BbICOKOI XXECTKOCTbIO)

Mpnmep 0603Ha4YeHMs NOQLWMIMTHNKA @ ‘ ‘ ‘TB‘ ‘KR‘ ‘ E44 ‘ ‘ Cco ‘ ‘ P4‘
O603Ha4YeHne Tuna NopLNNHNKa

0O603Ha4YeHne pasmepa 0603Ha4YeHne TOHHOCTHU

Homep BHyTpeHHero auameTpa 0O603Ha4YeHne paguasibHOro 3asopa

BHyTpeHHee o603Ha4eHne 0603Ha4YeHne CMa304HbIX OTBEPCTUIA
O603Ha4YeHue cenaparopa 0603Ha4YeHNE KOHNYECKOro BHYTPEHHEro oTBepctus
CnpaBoyHble
CTpaHuubl
NN Tun NN: oBYXpAZHbIA LUAMHAPUYECKUIA POSIMKOMOALINMHUK, UMEIOLLMIA TpU 60pTa Ha BHYTPEHHEM KOJbLie 44-45. 88 §
nogwuninka  NNU: gByXpsiBHbIA LMAVHAPUYECKMIA PONMKOMOALLMMHUK, MEIOLLMIA TpM 60pTa Ha Hapy>XHOM KorbLie ’ ° E
30 Paamepbl 30 = Cepuisi 30; 39 = Cepusi 39; 49 = Cepusi 49 44-45,88 RS
o (3]

17 H°M9E,,2m$‘fa""er° BHYTPEHHIA AMamMeTp NOALIMMHUKA = HOMep BHYTPEHHero anameTpa x 5 (M) 90-93 Q EI:
% - o
BryTpeHHee ot cUMBONA: CTAHAAPTHBIA TUM  Z: TUN C HU3KOI CTENeHbIO TennoBbIAeneHNs! 96 ac
B TB: Hanpaensiemblil ponvKamin cenapaTtop 13 NOANGEHNEHCYNbhUAHOM NoMMMEPa; NpefenbHas paboyas Temnepatypa = 220°C 18-19 E %
Cenapatop MB: Hanpasnsemblit ponKami NaTyHHbIi TOYEHbIN cenapaTtop; npeaenbHas paboyas Temnepatypa = 300°C 26-27 E @
KR K°”““G§T";’:p2%pe""ee KR: 1/12 KoHi4eckoe BHyTPeHHge oTBepcTve (MponyCTuTe 3TOT CUMBOJ, €/ BaM HyXHO LIMHAPUYECKOe BHYTPEHHee 0TBepCTE)  180-181 §- E
E44 CmasoyHoe E44: Hapy)XHOE KOJIbLIO C MPOTOYEHHOIM CMa304HOIN KaHaBKOW N CMa304HbIMU OTBEPCTUSMN. 90-93 o
oTBepcTne (MponyctuTe 3TOT CMMBON, €CNM Bam He Hy>XHbI CMa304HbIe OTBEPCTUS) =

CC1: cTaHgapTHbIN 3a30p AN LMINHAPUYECKOrO BHYTPEHHErO OTBEPCTUS

CCo PapuaneHelil 5o crapnapTHEI 3330p 15 KOHIHECKOTO BHYTPEHHErO OTBEPCTHS D
3as3op . o o 169
CCG: cneunanbHbI paguanbHbli 3a30p
P2: MOC Knacc 2, P4: MOC Knacc 4, 151
P4 To4HocTb P4Y: cneuyanbHas TOYHOCTb (BHYTPEHHWIA 11 BHELLHWIA [UaMETpbl NPUHAANexaT nckmouutensHo NSK.  176-181

Bce octanbHoe umeet ctaHgapt MOC Knacc 4.)

Cucrema 0603Ha4eHMs1 OQHOPSAQHBIX LIIMHAPUYECKNX PONMKOBbLIX NoALWNNHMKOB (CTaHpapTHas cepus n cepusa ROBUST)

Mpumep 0603Ha4eHNs MOALLMMHIKA @% ‘RX‘ ‘Tp‘ ‘KRH CCO Hp4‘
O603Ha4eHVe T1na NoaLINMHUKa

0O603Ha4YeHe TOYHOCTH

O603Ha4eHne pasmepa

Homep BHyTpeHHero guamerpa 0O603Ha4YeHne pagmanbHOro 3asopa

0O603HaveHve mareprana 0603Ha4€eHNEe KOHUYECKOTO BHYTPEHHETO OTBEPCTUS
BHyTpeHHee 0603Ha4eHne O603Ha4eHVe cenapartopa
CnpaBoyHble
CcTpaHuLpbl
N Tun noAWMNHUKA  N: ofHOPSAHBIN LMANHAPUHECKMI POANKOMOALIUMHIK, UMEIOLLMA ABa 60pTa Ha BHYTPEHHEM KOJbLe 44-45, 88
10 Pasmepb! 10: Cepuisi 10 44-45, 88
12 HOMeE.,.ZT,.yeTTp:;"m BHyTpeHHWI AnameTp noAalnnHYKa = HOMep BHYTPEHHEro avameTpa x 5 (Mm) 94-95
OTcyTcTBME CrMBONIA 0603HAYAET HaL CTaHOAPTHBIN MaTepyan ons LAIMHOPUYECKUX PONMKOBBIX
NOALIMMHMKOB (KOJbLIA 1 SNIEMEHTbI KAYEHNs1 3rOTOBMEHb! 3 MOALMMHUKOBOW cTanm SUJ2).
RS:RX-RXH: cBEPXCKOPOCTHOI OAHOPAAHBIN LIUANHAPUYECKNA POSINKOBLIV NoawmMnHUK (cepusi ROBUST)
T Matepuan
RX Koa nn Konbua OnemeHTbl Ka4yeHust 14-17
marepuana 26-27
RS MoawwnnHukoBas ctasnb (SUJ2) MopwwmnHmkoBas ctanb (SUJ2)
RX JKaponpo4Has ctanb (SHX) >Kaponpou4Has ctanb (SHX)
RXH JKaponpoyHasa ctanb (SHX) Kepamuka (Si;N,)
o%%gf;’gﬁfe HeT cumBona: ctaHgapTHbIA TN Z: TUM C HU3KOW CTEMEHbIO TEMIOBbIAENEHNS 97
TP FEETEE TP: HanpaensieMblii HapyXHbIM KONbLOM cenapatop 13 nonuMepa PEEK; npegenbHas paboyas Temneparypa =240°C 18-19
parop MR: Hanpasnsiemblil ponnkami naTyHHbI TOYEHbIA cenapaTtop; npeaenbHas paboyas Temneparypa = 300°C
KR K°"""“§,°T'§%epimpe"”ee KR: 1/12 KoHu4eckoe BHyTpeHHee oteepcTite (TponyCcTuTe 3TOT CUMBO, €CAM Bam HyXHO LIMHADMHECKOE BHYTPEHHee oTBepcTie)  180-181
p . CC1: cTaHpapTHbIN 3a30p A1 LUAMHAPUYECKOrO BHYTPEHHErO OTBEPCTUS
CCo a‘u';'aa;:)beM CCO: cTaHpapTHbIA 3a30p AN KOHUYECKOrO BHYTPEHHErO OTBEPCTUS 44-45
P CCG: crneumanbHbiil paguanbHbIi 3a30p 169
P2: MOC Knacc 2, P4: MOC Knacc 4, 151
P4 TouHocTb P4Y: cneunanbHasi TO4HOCTb (BHYTPEHHWIA 1 BHELLHUIA AnaMeTpbl NpuHapniexar uckmoumtensHo NSK. 176-181

Bce octanbHoe umeet ctaHgapT MOC Knacc 4.)
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2. UWIMHOPWHECKUWE POJIMKOBbBIE NOALNMHNKHU

OByXpsigHble UMINHOPNYECKUE POJSINKOBbIE B,

noawnnHMkn (Cepusi ¢ BbICOKON XXECTKOCTbIO) =
r
Cepus 30 oD [
BHyTpeHHuiA guameTp 25-200 mMm ad
*LLI/IJ'II/IH,D,;VILieCKoe

BHYTPEHHEe OTBepCTUe

OcHoBHble pa3mepsbl HomuHanbHas Ovawvetp Macca MpepenkHble ckopocTy (')
Homepa (Mm) rpy3onogbemMHocTb (KH) o?(rpl)my(;g:ggTMm (kr) (06\MUH)
NoALWNMHNKOB d D B r C, Cor posnuka (Mm) KoteucteHtHas)  nMacno
(AvHammueckas) | (CTatnueckasi) (ccbinka) (MpumepHo) cmaska
NN3005MBKR 25 47 16 0.6 25.8 30.0 41.3 0.127 20 900 25 000
NN3006MBKR 30 55 19 1.0 31.0 37.0 48.5 0.198 17 700 21 200
NN3006TBKR 30 55 19 1.0 31.0 37.0 48.5 0.172 20 000 23 600
NN3007MBKR 35 62 20 1.0 39.5 50.0 55 0.258 15 500 18 600
NN3007TBKR 35 62 20 1.0 39.5 50.0 55 0.224 17 600 20 700
NN3008MBKR 40 68 21 1.0 43.5 55.5 61 0.309 13900 16 700
NN3008TBKR 40 68 21 1.0 43.5 55.5 61 0.283 15 800 18 600
NN3009MBKR 45 75 23 1.0 52.0 68.5 67.5 0.407 12 500 15 000
NN3009TBKR 45 75 23 1.0 50.0 65.5 67.5 0.373 14 200 16 700
NN3010MBKR 50 80 23 1.0 53.0 72.5 72.5 0.436 11 600 13 900
NN3010TBKR 50 80 23 1.0 53.0 72.5 72.5 0.402 13100 15 400
NN3011MBKR 55 90 26 1.1 69.5 96.5 81 0.647 10 400 12 500
NN3011TBKR 55 90 26 1.1 69.5 96.5 81 0.592 11 800 13 800
NN3012MBKR 60 95 26 1.1 73.5 106 86.1 0.693 9700 11700
NN3012TBKR 60 95 26 1.1 73.5 106 86.1 0.635 11 000 13 000
NN3013MBKR 65 100 26 1.1 77.0 116 91 0.741 9100 11 000
NN3013TBKR 65 100 26 1.1 77.0 116 91 0.681 10 400 12 200
NN3014MBKR 70 110 30 1.1 94.5 143 100 1.060 8 000 10 000
NN3014TBKR 70 110 30 1.1 94.5 143 100 0.988 9 500 11 200
NN3015MBKR 75 115 30 1.1 96.5 149 105 1.110 7900 9 500
NN3015TBKR 75 115 30 1.1 96.5 149 105 1.030 9 000 10 600
NN3016MBKR 80 125 34 1.1 119 186 113 1.540 7 400 8 800
NN3016TBKR 80 125 34 1.1 119 186 113 1.440 8 300 9800
NN3017MBKR 85 130 34 1.1 122 194 118 1.630 7 000 8 400
NN3017TBKR 85 130 34 1.1 122 194 118 1.520 8 000 9400

(") O NnprmeHeHWM NpeaensHbIX CKOPOCTEN cM. Ha cTp. 170.
*Ecnm Bam Hy)XKeH UnMHapUHecKui TUn BHYTREHHEro oTBepcTUs, yoepute cumeon "KR" 1 ocTaBbTe Mnose 3Toro CMMBOSIA MyCThIM.
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8D T
od

KoHun4eckoe BHyTpeHHee OTBepCTUE

Cepvm 30 (NnpopomxeHue)

OcHOBHbIe pasmepbl HomuHanbHas OnameTp Macca MpepenbHbie ckopoctu () Y g

Howmepa (Mm) rPy30MoLbEeMHOCTb (kH) | OnncanHoun (kr) (06\MKIH) gE

NOALLINMHNKOB C C o'é%ﬁg?ﬁm KoHcucTeHTHas § E

& 2 = g T e P (ccbinka) (NpuMepHo) cmaska BT E.E

NN3018MBKR 920 140 37 1.5 143 228 127 2.090 6 600 7900 E E

NN3018TBKR 920 140 37 1.5 143 228 127 1.930 7 400 8700 :I'E.
NN3019MBKR 95 145 37 1.5 146 238 132 2.190 6 300 7 500
NN3019TBKR 95 145 37 1.5 146 238 132 2.030 7100 8 400
NN3020MBKR 100 150 37 1.5 149 247 137 2.280 6 000 7 200
NN3020TBKR 100 150 37 1.5 149 247 137 2.120 6 800 8 000
NN3021MBKR 105 160 41 2.0 192 310 146 2.880 5700 6 800

NN3021TBKR 105 160 41 2.0 192 310 146 2.690 6 500 7 600 o

NN3022MBKR 110 170 45 2.0 222 360 155 3.710 5400 6 500
NN3022TBKR 110 170 45 2.0 222 360 155 3.440 6100 7 200
NN3024MBKR 120 180 46 2.0 233 390 165 4.040 5000 6 000
NN3024TBKR 120 180 46 2.0 233 390 165 3.750 5700 6 700
NN3026MBKR 130 200 52 2.0 284 475 182 5.880 4 600 5500
NN3028MBKR 140 210 53 2.0 298 515 192 6.340 4 300 5200
NN3030MBKR 150 225 56 21 335 585 206 7.760 4 000 4800
NN3032MBKR 160 240 60 21 375 660 219 9.410 3800 4500
NN3034MBKR 170 260 67 21 450 805 236 12.80 3500 4200
NN3036MBKR 180 280 74 21 565 995 255 16.80 3300 4 000
NN3038MBKR 190 290 75 21 595 1080 265 17.80 3200 3800
NN3040MBKR 200 310 82 21 655 1170 282 22.70 3 000 3 600

(") © NpUMeHeHK NpeaenbHbIX CKOPOCTel CM. Ha cTp. 170.
[ononHntensbHble CBEAEHNS CM. Ha CTPaHMLAax
@ [InHamunyeckas 9KsMBaneHTHas Harpyska. . .139

@ CraTiyeckas 3KBMBaNEHTHas Harpyska. . . . . 146
- @ [TpenHaTAr N KECTKOCTb. . . vvve e o 152
Pa3mepbl cma3oy4Hbix oTBepcTuin (Cneundunkauus E44) peR
E . W @ Pa3mMepbl 3anne41KoB Bana 1 Kopnyea ... .. 186
ANHULE: MM
LLIMpWHa HapyXHoro KonbLia Cmaso4Hoe Touetas Koniectso dh @ ITonOXeHME CMAS0HHOr0 COMNA . .. ... .. 192
coole p—— omzp;me cmasqu% KaHaBKa OTBer%CTVIVI m- @ KonmyecTeo Sa@aﬂblaaeMoﬂ
/. KOHCWUCTEHTHON CMa3KM . .. .o evavns 175
- 30 2 3.5
30 40 25 5 C1
40 50 3 6
50 60 4 8
60 80 5 9 4
80 120 6 12
120 160 8 15
160 200 10 18
200 - 12 20
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2. UWIMHOPWHECKUWE POJIMKOBbBIE NOALNMHNKHU

,D,Byxpﬂ,D,Hble LunnHppunyecKne poJsinkoebie NoALWUNHUKN

(Cepust BLICOKOW XXECTKOCTN) B B
Copus 39 =T =T
BHyTperHuii gnameTp 100-280 Mm 6D ’ 8D Y
Cepus 49 od ¢‘d
BHyTpeHHuI gnametp 100-200 mm - _
*NN39 LinnnHapunyeckoe NN39 KoHunueckoe
BHYTPEHHee 0TBEPCTIE BHYTPEHHee 0TBEPCTViE
OcHoBHble pa3mepsbl HomuHanbHas HOvawvetp Macca MpepenkHble ckopocTy (')
Howmepa (Mm) rpy30nogbeMHOCTb (KH) o?(%l;(;g:ggrm (r) (06\MKH)
NOALUMMHAKOB d D B 7 C, Cor posnvka (Mm) KoteucteHtHas)  nMacno
(AvHamudeckas) | (CTatnyeckast) (ccbinka) (nprmepHo) cMaska
NN3920MBKR 100 140 30 1.1 106 182 130 1.32 6 300 7 500
NN3921MBKR 105 145 30 1.1 110 194 135 1.50 6 000 7 200
NN3922MBKR 110 150 30 1.1 114 207 140 1.41 5800 7 000
NN3924MBKR 120 165 34 1.1 138 251 153.5 1.99 5300 6 400
NN3926MBKR 130 180 37 1.5 173 325 167 2.64 4900 5900
NN3928MBKR 140 190 37 1.5 201 375 178 2.97 4 600 5500
NN3930MBKR 150 210 45 2.0 262 490 195 4.47 4200 5000
NN3932MBKR 160 220 45 2.0 271 520 205 4.75 4 000 4 800
NN3934MBKR 170 230 45 2.0 280 550 215 5.01 3800 4 500
NN3936MBKR 180 250 52 2.0 340 655 232 7.76 3500 4 200
NN3938MBKR 190 260 52 2.0 345 680 243.5 7.46 3400 4 000
NN3940MBKR 200 280 60 21 420 815 259 10.60 3200 3800
NN3944MBKR 220 300 60 21 440 895 279 11.40 2900 3500
NN3948MBKR 240 320 60 21 460 975 300 12.10 2700 3300
NN3952MBKR 260 360 75 21 670 1380 335 21.40 2500 3000
NN3956MBKR 280 380 75 21 695 1460 355 22.70 2300 2800

() O NprMeHeHM NpeaenbHbIX CKOPOCTEN CM. Ha cTp. 170.
*Ecnm Bam Hy>keH LMNMHAPUYECKUA TUN BHYTPEHHEro oTBepcTus, yoepute cumBon "KR" 1 ocTaBbTe nosie 3TOro CvMBOSa MyCcTbIM.

92| NSK



‘ ‘ l‘laCTb4 ‘ ‘ ‘

B B B B
r r r r
r r
D 7 oD Y oD T 6D V
T T ] T
*NN49 LinnmHgpuyeckoe NN49 KoHun4eckoe *NNU49 LnnmHpprdeckoe NNU49 Konudeckoe
BHYTpEHHee 0TBepCTVE BHYTpEHHee 0TBepCTVE BHYTpEHHee 0TBepCTVE BHYTpEHHee 0TBepCTVIe
s
OCHOBHblE pasmepbl HomuHanbHas OnameTp Macca MpegensbHble ckopocTy (1) I é
Homepa (MMm) rpy3onogbeMHocTb (KH) o?(';”f;‘:ggrm (kr) (06\MUH) ;, 5
MOALUNMHNKOB d D B p C, Ch pon¥/|Ka (MM) KoHencTerTHasl  Macno z %
(AvHamnyeckas) | (CtaTuyeckas) (ccbinka) (npumepHo) cMaska %5
NN4920MBKR 100 140 40 1.1 155 295 130 1.76 6 300 7 500 E g
S
NNU4920MBKR 100 140 40 1.1 155 295 112 1.90 6 300 7 500 jg_
NN4921MBKR 105 145 40 1.1 161 315 135 2.00 6 000 7 200
NNU4921MBKR 105 145 40 1.1 161 315 117 1.99 6 000 7 200
NN4922MBKR 110 150 40 1.1 167 335 140 210 5800 7 000
NNU4922MBKR 110 150 40 1.1 167 335 122 2.07 5800 7 000
NN4924MBKR 120 165 45 1.1 183 360 153.5 2.87 5300 6 400
NNU4924MBKR 120 165 45 1.1 183 360 133.5 2.85 5300 6 400 o
NN4926MBKR 130 180 50 1.5 274 545 168 3.84 4900 5900
NNU4926MBKR 130 180 50 1.5 274 545 144 3.85 4900 5900
NN4928MBKR 140 190 50 1.5 283 585 178 4.07 4 600 5500
NNU4928MBKR 140 190 50 1.5 283 585 154 4.08 4 600 5500
NN4930MBKR 150 210 60 2.0 350 715 195 6.36 4200 5000
NNU4930MBKR 150 210 60 2.0 350 715 167 6.39 4200 5000
NN4932MBKR 160 220 60 2.0 365 760 205 6.77 4 000 4 800
NNU4932MBKR 160 220 60 2.0 365 760 177 6.76 4 000 4 800
NN4934MBKR 170 230 60 2.0 375 805 215 713 3800 4 500
NNU4934MBKR 170 230 60 2.0 375 805 187 712 3800 4 500
NN4936MBKR 180 250 69 2.0 480 1020 232 10.4 3500 4 200
NNU4936MBKR 180 250 69 2.0 480 1020 200 10.4 3500 4 200
NN4938MBKR 190 260 69 2.0 485 1060 243.5 10.9 3400 4 000
NNU4938MBKR 190 260 69 2.0 485 1060 211.5 10.9 3400 4 000
NN4940MBKR 200 280 80 21 570 1220 259 15.3 3200 3 800
NNU4940MBKR 200 280 80 21 570 1220 223 15.3 3200 3 800
Pa3mepbl cMa3ouHbix oTBepcTuin (Cneundukaumns E44) w JONOnHUTENbHBIE CBEAEHUS CM. Ha CTPaHULax
Enunua: mm m-dh @ [liHamu4eckas SKBUBAIEHTHas Harpyaka. . .139
T -
P e e (e %r:gg::;: CMaQOS:;H}ZzaBKa @gg%i%o ) @ CTaTnyeckas aKBMBaNEHTHas Harpyska. . . . . 146
Cabile BKHONT. ah w m @ PeaHATHN V1 KECTKOCTb. . . o oo .. 152
- 30 2 3.5 | CI @ Pa3mepbl 3aneynkoB Bana u kopnyea . ... . 186
23 :g 2'5 Z @ [MoNOXEHMEe CMa304YHOrO COMMA .« .« .. v v ..« 192
@ Konn4ecTtBo 3aknagbiagMoin
50 60 4 8 KOHCUCTEHTHOM CMa3KM . . . ..o oveaee e 175
60 80 5 9 4
80 120 6 12
120 160 8 15
160 200 10 18
200 - 12 20 -




2. UWIMHOPWHECKUWE POJIMKOBbBIE NOALNMHNKHU

OpHopsigHble UMNUHaPUYeCcKne Posinkoeble B B

noawunnHukn (CtaHpapTHas cepus) & n
G d R

Cepus 10 ' V \T

BHyTpeHHun guametp 30-140 mm D D
T LT
*UnnmHppudeckoe KoHnyeckoe
BHYTPEHHee 0TBEPCTVie BHYTpEHHee 0TBepCTIe
OcHoBHble pasmepsbl HomuHanbHas HAvawvetp Macca | MNpepenbHble ckopocTy ()
Howmepa (Mm) rpy3onogbemMHocTb (KH) o?(%@l(;g:ggrm (r) (06\MKH)
NOALUMMHAKOB d D B 7 ", C, Cor posnuKka (Mm) KoHcucTenTHas|  Macno
(AvHammyeckasi) | (CraTuyeckas) (ccblnika) (npumepHo) cmaska

N1006MR1KR 30 55 13 1.0 0.6 19.7 19.6 48.5 0.133 19 000 31 000
N1007MRKR 35 62 14 1.0 0.6 22.6 23.2 55 0.153 17 000 27 000
N1008MRKR 40 68 15 1.0 0.6 27.3 29.0 61 0.192 15000 25 000
N1009MRKR 45 75 16 1.0 0.6 32.5 35.5 67.5 0.318 14 000 22 000
N1010MRKR 50 80 16 1.0 0.6 32.0 36.0 72.5 0.339 13 000 20 000
N1011BMR1KR 55 90 18 1.1 1.0 37.5 44.0 81 0.487 12 000 18 000
N1012BMR1KR 60 95 18 1.1 1.0 40.0 48.5 86.1 0.519 11 000 17 000
N1013BMR1KR 65 100 18 1.1 1.0 41.0 51.0 91 0.541 10 000 16 000
N1014BMR1KR 70 110 20 1.1 1.0 50.0 63.0 100 0.752 9 000 15 000
N1015MRKR 75 115 20 1.1 1.0 60.0 74.5 105 0.935 8500 13700
N1016BMR1KR 80 125 22 1.1 1.0 63.5 82.0 113 1.038 7900 12700
N1017BMR1KR 85 130 22 1.1 1.0 65.0 86.0 118 1.067 7 500 12100
N1018MRKR 90 140 24 1.5 1.1 88.0 114 127 1.200 7 000 11 400
N1019BMR1KR 95 145 24 1.5 1.1 83.0 114 132 1.260 6 700 10 900
N1020MRKR 100 150 24 1.5 1.1 93.0 126 137 1.320 6 400 10 400
N1021MRKR 105 160 26 2.0 1.1 109 149 145.5 1.670 6100 9900
N1022BMR1KR | 110 170 28 2.0 1.1 126 173 155 2.070 5800 9300
N1024MRKR 120 180 28 2.0 1.1 139 191 165 2.190 5400 8700
N1026MRKR 130 200 33 2.0 1.1 172 238 182 3.320 4900 7900
N1028BMR1KR | 140 210 33 2.0 1.1 164 240 192 3.810 4600 7 500

(") O NprMeHeHWM NpeaenbHbIX CKOPOCTEN CM. Ha cTp. 170.
*Ecnm Bam Hy>KeH LMNMHAPUYECKUIA TUM BHYTPEHHEro oTBepcTus, yoepute cumBon "KR" 1 ocTaBbTe nosie SToro CYMBOSA MyCTbIM.
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CBEpPXCKOPOCTHbIE LUNMHAPUHECKIE PONMKOBbIE NOAWIMMHIKI
(CepMﬂ ROBUST) r B r ,D,OI'IOHHI/ITeanbIe cBefeHna CM. Ha CTpaHuuax

O [InHamnyeckas 9KsMBaneHTHas Harpyska. . .139
C 1 0 q_P- 'q_p- @ Cratnyeckas 3KBMBaNEHTHas Harpyska. . . . . 146
epus
BHyTpeHHuUin AameTp 45-85 vy r @ [1pefHaTAr N KECTKOCTb. .« v vvvvveeees o 152
2D T oD @ Pa3mepbl 3anne4nkoB Bana 1 Kopnyea .. . . . 186
od @d  ®TlonoxeHe CMa3O4HONO COMa . . .. ... ... 192
@ Konn4ecTso 3aknaablBaeMoi
KOHCUCTEHTHOM CMa3KM . . . ..o ovv e 175
*UnnuHgpryeckoe KoHu4eckoe
BHYTPEHHee oTBepCTne BHYTPEHHEe OTBepCTUe
s
OCHOBHbIE pa3mepbl HomuHanbHas OnameTp Macca MpegnensbHble ckopocTy (1) I 5
Homepa (Mm) rpy3onogbemHocTb (kH) | OncaHHon (r) (06\MKH) gE
NoALWNMHNKOB OHPYIRHOOTH K o
d D B 7 r C, Cor posnka (Mm) OHCUCTEHTHAS|  Macro g
1 (OvHamuyeckasi) | (CTatnyeckasi) (ccbinka) (MpumepHo) cMmaska &. 5
N1009RSTPKR 45 75 16 1.0 0.6 24.6 26.1 67.5 0.262 16 000 23 000 E g
S
N1009RXTPKR 45 75 16 1.0 0.6 24.6 26.1 67.5 0.262 21 000 30 000 :E_
N1009RXHTPKR 45 75 16 1.0 0.6 24.6 26.1 67.5 0.228 23 000 36 000
N1010RSTPKR 50 80 16 1.0 0.6 28.8 33.0 72.5 0.283 15 000 21 000
N1010RXTPKR 50 80 16 1.0 0.6 28.8 33.0 72.5 0.283 20 000 27 000
N1010RXHTPKR 50 80 16 1.0 0.6 28.8 33.0 72.5 0.246 21 000 34 000
N1011RSTPKR 55 90 18 1.1 1.0 35.0 39.5 81 0.372 13 000 19 000
N1011RXTPKR 55 90 18 1.1 1.0 35.0 39.5 81 0.372 18 000 25 000 A\
N1011RXHTPKR 55 90 18 1.1 1.0 35.0 39.5 81 0.324 19 000 30 000
N1012RSTPKR 60 95 18 1.1 1.0 37.5 44.0 86.1 0.442 12 000 18 000
N1012RXTPKR 60 95 18 1.1 1.0 37.5 44.0 86.1 0.442 17 000 23 000
N1012RXHTPKR 60 95 18 1.1 1.0 37.5 44.0 86.1 0.385 18 000 28 000
N1013RSTPKR 65 100 18 1.1 1.0 39.5 49.0 91 0.518 11 000 17 000
N1013RXTPKR 65 100 18 1.1 1.0 39.5 49.0 91 0.518 16 000 22 000
N1013RXHTPKR 65 100 18 1.1 1.0 39.5 49.0 91 0.451 17 000 27 000
N1014RSTPKR 70 110 20 1.1 1.0 46.5 57.0 100 0.648 10 000 16 000
N1014RXTPKR 70 110 20 1.1 1.0 46.5 57.0 100 0.648 15 000 20 000
N1014RXHTPKR 70 110 20 1.1 1.0 46.5 57.0 100 0.564 16 000 24 000
N1015RSTPKR 75 115 20 1.1 1.0 49.5 63.0 105 0.672 9900 15 000
N1015RXTPKR 75 115 20 1.1 1.0 49.5 63.0 105 0.672 14 000 19 000
N1015RXHTPKR 75 115 20 1.1 1.0 49.5 63.0 105 0.585 15 000 23 000
N1016RSTPKR 80 125 22 1.1 1.0 61.5 81.5 113 0.926 9200 14 000
N1016RXTPKR 80 125 22 1.1 1.0 61.5 81.5 113 0.926 13 000 17 000
N1016RXHTPKR 80 125 22 1.1 1.0 61.5 81.5 113 0.812 14 000 21 000
N1017RSTPKR 85 130 22 1.1 1.0 65.0 86.0 118 0.943 8 800 13 000
N1017RXTPKR 85 130 22 1.1 1.0 65.0 86.0 118 0.943 12 000 17 000
N1017RXHTPKR 85 130 22 1.1 1.0 65.0 86.0 118 0.826 13 000 20 000

(") O npumeHeHWn NpeaesbHbIX CKOPOCTEl cM. Ha cTp. 170.
*Ecnm Bam Hy»KeH UMnMHAPUHECKI TUM BHYTPEHHEro 0TBepCTUs, yoepute cumeon "KR" 1 ocTaBbTe Mosie 3TOro CMMBOJA MyCThIM.
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2. UWIMHOPUWHECKUWE POJIMKOBBIE NOALNMHNKHU

AByXpsigHble u,mnle,qpmquKme pOﬂI/IKOI'IO[J,UJI/InHI/IKI/I

(CepMﬂ C HU3KNM r r [lononHUTenbHbIE CBEAEHMS CM. HA CTPaHMLAXx
ypo BH e M @ [InHammnyeckas 3KBMBaNEHTHas Harpyaka. . .139
| ;EI | _I ;I:I I_ @ CTatnyeckas aKBMBANEHTHAS Harpyska. . . . . 146
TennOBbllule‘neH Mﬂ) r @ [peaHaTAr N KECTKOCTb. + v vv v v vveven o 152
oD T 2D ? @ Pa3mepbl 3anae41KoB Bana u kopnyca . . . . . 186
@ [10N10XEHME CMA304HOTO COMAA . ..« v ... . 192
d d
C € p NA 30 4 g @ Konn4ecTso 3aknagpiBaeMoi
BHyTpeHHni anameTp 30-120 Mm ‘ ‘ KOHCUCTEHTHOM CMaBKM . . . .o v ' evevevnss . 175
*Ll,mnMH,qp_VMeCKoe KOHm:eCKoe
BHYTPEHHEE OTBEPCTNE BHYTPEHHEE OTBEPCTNE
OcHoBHble pa3mepsbl HomuHanbHas HOvawvetp Macca MpepenkHble ckopocTy (')
Howmepa (Mm) rPy30MogbeMHOCTb (kH) | OnmcanHoun (r) (06\MKH)
OKPY>XHOCTH
NOALUMMHAKOB d D B 7 C, Cor posnvka (Mm) KoteucteHtHas)  nMacno
(AvHamudeckas) | (CTatnyeckast) (ccbinka) (MpumepHo) cMaska
NN3006ZTBKR 30 55 19 1.0 18.3 18.6 48.5 0.154 23 300 27 900
NN3007ZTBKR 35 62 20 1.0 23.3 25.0 55.0 0.198 20 400 24 500
NN3008ZTBKR 40 68 21 1.0 25.7 27.7 61.0 0.250 18 300 22 000
NN3009ZTBKR 45 75 23 1.0 29.7 32.5 67.5 0.331 16 500 19 800
NN3010ZTBKR 50 80 23 1.0 31.5 36.5 72.5 0.356 15 300 18 300
NN3011ZTBKR 55 60 26 1.1 41.0 48.5 81.0 0.523 13700 16 400
NN3012ZTBKR 60 95 26 1.1 43.5 53.0 86.1 0.560 12 800 15400
NN3013ZTBKR 65 100 26 1.1 46.0 58.0 91.0 0.600 12 000 14 500
NN3014ZTBKR 70 110 30 1.1 58.0 74.0 100.0 0.873 11 000 13 200
NN3015ZTBKR 75 115 30 1.1 57.5 74.5 105.0 0.915 10 400 12 500
NN3016ZTBKR 80 125 34 1.1 71.0 93.0 113.0 1.282 9700 11700
NN3017ZTBKR 85 130 34 1.1 74.5 101 118.0 1.350 9 300 11 100
NN3018ZTBKR 90 140 37 1.5 85.0 114 127.0 1.719 8 600 10 300
NN3019ZTBKR 95 145 37 1.5 89.0 123 132.0 1.803 8 300 9900
NN3020ZTBKR 100 150 37 1.5 93.5 133 137.0 1.877 7 900 9 500
NN3021ZTBKR 105 160 41 2.0 118 161 146.0 2.342 7 500 9 000
NN3022ZTBKR 110 170 45 2.0 136 188 155.0 3.006 7100 8 500
NN3024ZTBKR 120 180 46 2.0 142 203 165.0 3.282 6 600 7 900

() O NprMeHeHM NpeaenbHbIX CKOPOCTEN CM. Ha cTp. 170.
*Ecnm Bam Hy>XKeH UmnMHapUHecKuin TUn BHYTPEHHeEro 0TBepcTus, yoepute cumeon "KR" 1 ocTaBbTe Nose 3TOro CUMBOJIA MyCThIM.
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CBerCKOpOCTHbIe O,U,HOpFI,D,HbIe ponnkonoawnnHUKn

(Cepmﬂ C HN3KM n B n JononHuTenbHble CBEAEHUS CM. Ha CTPaHMLax
Ay am2 2 [ A
TennOBblpleneH I/Iﬂ) r @ [1pefHaTAr N KECTKOCTb. « v vvvv e 152
2D r oD @ Pa3mepbl 3anne4nkoB Bana 1 Kopnyca .. . .. 186
Cepus 10 i (i re——
BHyTpeHHnin anameTp 45-85 MM KOHCHCTEHTHOM CMA3KN . . .+« o e e e 175
*le;lﬁp:mq_ec;oe KOHVI_HEO_e;y_‘I'peHHee
BHYTPEHHEe OTBEPCTVE oTBEpCTVie <
OcHOBHbIe pasmepbl HomuHanbHas OnameTp Macca MpepenkbHble ckopocTu () Y §
Howmepa (Mm) rpy30MnogbeMHOCTb (KH) oi%ld}/(;s:ggrm (kr) (06\MKIH) % g
MOALLMMHUKOB d D B , C, C posKa (MM) KoHenctentas)  nMacno g
i Kasi) | (Crar ) (ccbinka) (MpumepHo) cmaska &.;
N1009RSZTPKR 45 75 16 1.0 16.0 14.7 67.5 0.243 16 000 23 000 Eg
N1009RXZTPKR 45 75 16 1.0 16.0 14.7 67.5 0.243 21 000 30 000 :E_
N1009RXHZTPKR| 45 75 16 1.0 16.0 14.7 67.5 0.220 23 000 36 000
N1010RSZTPKR 50 80 16 1.0 171 16.5 72.5 0.262 15 000 21 000
N1010RXZTPKR 50 80 16 1.0 171 16.5 72.5 0.262 20 000 27 000
N1010RXHZTPKR| 50 80 16 1.0 171 16.5 72.5 0.237 21 000 34 000
N1011RSZTPKR 55 90 18 1.1 20.7 19.7 81.0 0.344 13 000 19 000
N1011RXZTPKR 55 90 18 1.1 20.7 19.7 81.0 0.344 18 000 25000
N1011RXHZTPKR| 55 90 18 1.1 20.7 19.7 81.0 0.313 19 000 30 000
N1012RSZTPKR 60 95 18 1.1 22.2 22.1 86.1 0.411 12 000 18 000
N1012RXZTPKR 60 95 18 1.1 22.2 22.1 86.1 0.411 17 000 23 000
N1012RXHZTPKR| 60 95 18 1.1 22.2 221 86.1 0.372 18 000 28 000
N1013RSZTPKR 65 100 18 1.1 23.6 24.5 91.0 0.484 11 000 17 000
N1013RXZTPKR 65 100 18 1.1 23.6 24.5 91.0 0.484 16 000 22 000
N1013RXHZTPKR| 65 100 18 1.1 23.6 24.5 91.0 0.437 17 000 27 000
N1014RSZTPKR 70 110 20 1.1 27.8 28.5 100.0 0.604 10 000 16 000
N1014RXZTPKR 70 110 20 1.1 27.8 28.5 100.0 0.604 15000 20 000
N1014RXHZTPKR| 70 110 20 1.1 27.8 28.5 100.0 0.546 16 000 24 000
N1015RSZTPKR 75 115 20 1.1 29.6 31.5 105.0 0.623 9900 15000
N1015RXZTPKR 75 115 20 1.1 29.6 31.5 105.0 0.536 14 000 19 000
N1015RXHZTPKR| 75 115 20 1.1 29.6 31.5 105.0 0.565 15000 23 000
N1016RSZTPKR 80 125 22 1.1 36.5 39.5 113.0 0.859 9200 14 000
N1016RXZTPKR 80 125 22 1.1 36.5 39.5 113.0 0.859 13 000 17 000
N1016RXHZTPKR, 80 125 22 1.1 36.5 39.5 113.0 0.785 14 000 21 000
N1017RSZTPKR 85 130 22 1.1 38.5 43.0 118.0 0.870 8800 13 000
N1017RXZTPKR 85 130 22 1.1 38.5 43.0 118.0 0.870 12 000 17 000
N1017RXHZTPKR 85 130 22 1.1 38.5 43.0 118.0 0.796 13 000 20 000

(") O NprMeHeHWM NpeaesnbHbIX CKOPOCTEN CM. Ha cTp. 170.
*Ecnm Bam Hy»KeH UIMHAPUHECKUI TUM BHYTPEHHEro 0TBepCTUs, yoepute cumeon "KR" 1 ocTaBbTe Nosie 3TOro CMMBOJA MyCThIM.
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3. YIIOPHO-PAAWAJIbHbIE LUAPUKOMNOALWUMHUKHU

BbICOKOCKOPOCTHbIE YNOPHO-paguanbHble
LIAPUKONOALMNHUKA

Cepusa ROBUST

YnopHo-paavanbHble LWapuKonoaLWNMHUKA

LBYCTOPOHHEro AencTeus

Cepus TAC

98 NSK



Yactb 4

YnopHo-paaunanbHblie LWapruKonoaLUNHUKK

YnopHo-pagnanbHbie LWapUKONOAWUMHUKN . ... ... ... 100-105
XapakTepucTukin
Cuncrema 0603Ha4eHuin
Tabnuubl NOALINMHUKOB
BbICOKOCKOPOCTHbIE YNOPHO-paguasibHble LapUKONOALUUMHUKA
(Cepusa ROBUST)
Cepusa BAR10
Cepusa BTR10
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[BOIHbIE YNOPHO-paANabHbIE LWAPUKONOALWMITHUKN
(Cepusa TAC)

Cepus TAC29D

Cepus TAC20D
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3. YNIOPHO-PAAWAJIbHBIE LUAPUKOMOALWMHUKHU

XapakTepucTuku

Mpy NpUMEeHEeHUN B WANHOENAX CTAHKOB LUAPUKOMOALUMAHWKK, UCMONb3YOLMecsa B KOMOUHaALUM C ABYXPSOHbIMU
PONMMKOMOALLUMMHMKaMK, OOMKHbI 061aaaTh BbICOKOM XKECTKOCTLIO 1 CMOCOOHOCTHLIO PaboTaTb Ha BbICOKMX CKOPOCTSX. [ns Toro,
4TObbI MOKyNaTenb MOr Bbl6paTh NOALIMMHMK, Hanbonee NOOXOAALINA KOHKPETHbIM YCAOBUAM NPUMEHeHUs, KomnaHnsa NSK
BbIMyCKaET TPW TUMNA TakmX MOALLNMHMKOB.

Bce a1 nogwmnHukin obnagatoT crneumanbHbIMM OoMyCcKaMy BHELLHUX OMaMeTPOB Hapy»xHbIX konel, (Knaccel P4A n P2A) ons
obecrnedeHnst 3a30pa Mexxay BHELLHEN MPaHnLER NMOBEPXHOCTY HAPYXHOMO KOMblLia 1 OTBEPCTMEM KOpnyca BO U3bexaHue Kakmx
Obl TO HM BbINO Harpy3ok. Bbinyckaemble komnaHven NSK B cepun ROBUST BbICOKOCKOPOCTHbIE YNOPHO-paananbHble
LIapVKOMNOALLNMHMKK CNOCOBHbI pabdoTaTbk Ha BbICOKMX CKOPOCTSX, obecneymBasi Npy 9TOM OOJbLLUYO XKEeCTKOCTb. [uameTp
LIAPUKOB M UX KOMMYECTBO COBMAOatOT C 3TUMU »Xe nokasatensamu noawuvnHuko cepum TAC. MogwmnHukn BTR nmetoT yron
KoHTakTa B 40°, a noawmnHnkin BAR — B 30°. B peaynbTare Mbl Noly4aemM BbICOKOCKOPOCTHbIE XapaKTEePUCTUKMN MPY MUHUMM3ALIAN
TEeNNOBbIAENEHMS.

B3aumo3ameHseMoCTb

[MokynaTenn Nerko MoryT 3aMeHUTb CNOMb3yeMble UMK NoaLMnHVKK cepumr TAC20X Ha nogwmnHukn NSK cepuin BAR 1 BTR 6e3
HeOOXOAMMOCTI 3ameHbl Bafa UM Kopnyca WnnHaens ctaHka. Oba Tvna nogwmnHmnka o61aaaioT YHUKaIbHbIMU 3HAYEHNAMMN
LUIMPVHbI, 61arofaps 4emy B HUX pasMeLLaeTes HOBOE AVCTAHLIMOHHOE KosbLo D), BMecTo cTaporo © (cm. puc. 3.1).

Puc. 3.1

L

I

|rIJ[LEI—l
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|

Yron KoHTakKTa

B TOM, 4TO KacaeTcs U3MEeHeHWUI yrna KoHTaKTa, MoALNMHMKK Tina TAC oTnM4atoTCst BbICOYaMLLIMM YPOBHEM MECTKOCTU; VM HEMHOIO
yCcTynatoT nogwmnHnkn BTR, a 3ambikaeT uenodky Tvn nodwmnHnkos BAR. OgHako B cniydae C MOBbILEHNEM TeMnepaTypsbl
HaPY>XKHOIO KOMbLA XapakTEPUCTUKIN pacrnonaratoTca B obpaTtHOM nopsiake: nogwnnHuk BAR obnagatoT camon BbICOKOM
YCTOM4YMBOCTBIO, 3a HUMU CriedytoT nodwmnHuk BTR, a meHee Bcero ctonkmn nmoawmnHvkmn TAC. Y6eouTecb B TOM, YTO Bl
Bblbpanu nagenve, KoTopoe Ny4lle BCEro OTBEHAET KOHKPETHbIM TPEOOBaHWSAM YCIOBUIN aKCMyaTaumm Ballero obopyaoBaHusi.

OceBasi Harpy3ka
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‘ l-IaCTb4 ‘

Cuctema 0603Ha4YeHni CBEPXCKOPOCTHbIX YNOPHO-pagnanbHbIX WapUKONoALWNNHUKOB
(Cepuss ROBUST)

Mpn

100

10

Mep 0603Ha4YeHUs NoAWNNHMKA
HomuHanbHbIn

' 100 ||BAR|/10// S || TYN |DB| L | P4A |

BHYTPEHHMWIA A¥aMeTP NOALINMHMKA

0O603Ha4YeHne TUNa NogLWNMNHMKA

0603Ha4YeHne TOHHOCTHU

0603Ha4YeHne npegHaTsara

0603Ha4YeHne pasmepa

0603Ha4YeHNne KOMMNOHOBKM

0O603Ha4YeHne MaTepuana

0O603Ha4YeHne cenapaTtopa

HomuHanbHbIi

CnpaBoyHble
CTpaHuLbl

BHYTPEHHIN VaNeTp BHyTpeHHWIN gnameTp (Mm) 102-104
Tun BAR: yron koHTakta 30°
BAR nopawmnHuka  BTR: yron koHTakTa 40° 28, 42-43,100
10: cepus 10 (MOXXHO y3HaTb O pasMepe BHYTPEHHErO AnamMeTpa, Hapy>XHOro anameTpa
Pasmep 42-43, 100
1 cneunduyecknx pasmepax NSK)
Matepuan
Tvn
Konbua OJIEMEHTbI KayeHust
Marepuan S MNopwwmnHukosas ctanb (SUJ2) | MoawmnHukosas ctanb (SUJ2) 14-17, 28
H MopwunHukoBas ctanb (SUJ2) Kepamvika (Si,N,)

DB

P4A

TYN: Hanpasfisiemblii LWaprkamu noaMaMuaHbIn cenapartop; npefesbHas ckopoctb d n = 1 400 000;
Cenaparop npepensbHas paboyas Temnepatypa = 120°C (10 cepusi ¢ MakcuMasbHbIM BHYTPEHHIUM auameTpoM 150 mMm) 18-19
(Ecnn Bam Hy>keH naTyHHbI TOYEHbI cenapaTop, OCTaBbTe MoJie 3TOr0 CMMBOJIA MyCTbIM)

KomnoHoBka DB: KOMMNOHOBKA «CrnHa K CrINHE»

EL: cBepxnerknin npegHarar, L: nerkui npegHartsar

MNpepHatar . N .
CP: cneunaneHbii npegHatar, CA: cneuunanbHbIi OCEBON 3a30p

P2A: MOC Knacc 2 3a nCKNto4eHMEM BHELLHErO avameTpa
P4A: MOC Knacc 4 3a nCKnto4eHNEM BHELLHErO avameTpa

ToYHOCTb

2%
)

=
5z
S E
55
==
So
o5
2%
oS
o
c®
>3

42-43,148-151

42-43,
152-155, 166

182

Cuctema 0603Ha4eHuit YNopHO-paamnasnbHbIX LapUKONOALMMHUKOB ABYCTOPOHHENO AENCTBUA

(ce

100
TAC

20D

PN7
+L

C6

pua TAC)

MNMpumep 0603HaYeHNA NOALINNHNKA ‘ 150 H TAC H 20D H PN7 +L016

O603HaveHne npegHarara

0O603Ha4eHne
OUCTaHUMOHHOIO KonbLa

HoMuHanbHbI BHYTPEHHWI
AnameTp NoALmnHuKa

0603Ha4YeHne TOHHOCTHU

0O603Ha4YeHne TUNa NoALNMHMKA

0603Ha4eHne pa3mepa

HoMuHanbHbIN .
BHYTPEHHII JameTp BHyTpeHHWIN gnameTp (Mm)

Tun - . o
NoAWNNHUKA YnopHo-paavanbHbli LLAPUKOMNOALLUMHMK; Yron KOHTakTa 60

20X: o6beguHeHo ¢ cepueri NN30

Pa3mep
29X: o6beamHeHo ¢ cepusimi NN39 n NN49
To4HOCTb PN7: cneumanbHbIn Knacc TOYHOCTU
'U'V'CTKaom"L"I'J‘%"Hoe [OnCTaHUMOHHOE KOJbLO Y BHYTPEHHErO KOMbLa
C6: cTaHOapTHbI NpeaHaTar Aisi cMasblBaHUS KOHCUCTEHTHOM CMa3Kom
MpepHaTar

C7: cTaHOapTHbIA NpeaHaTar oasi CMasdbiBaHUS MaC/siHON CMa3Koi

CrnpaBoyHble
CcTpaHuLbl

105

28, 42-43,100
42-43, 100

182

42-43
152-155
167
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3. YNIOPHO-PAAWAJIbHBIE LUAPUKOMOALWMHUKHU

BbICOKOCKOPOCTHbIE YNOPHO-pagmanbHble 25
wapukonogwunHukn (Cepua ROBUST) n n

Cepus BAR10 anﬁ@

Cepuss BTR10 oD S

BHyTpeHHui guametp 50-105 mm od
1 a
OcHoOBHble pasmepsl HomunanbHas  |[onyctumas|  Llentp Macca | lNpegeneHble ckopocTu (3)
0CeBasi |MPUIOXKEHNS
no;::nerMaKOB (Mm) rpysgnonbeMHOCTCb (kH) Harpyaia (1) EW(’PY?’(M (kr) - (06\MUH)
r r MM OHCUCTEHTHas

d = — (MuH) (Mv1|H) mmuamwiicxas) (CTﬁTMH%?Kaﬂ) (kH) a (MpvMepHo) cMaska G

50BAR10S 50 80 | 28.5 1.0 0.6 18.4 0.272 11 600 14 700
14.7 27.7 25.7

50BAR10H 50 80 | 28.5 1.0 0.6 12.6 0.257 13100 16 200

50BTR10S 50 80 | 28.5 1.0 0.6 21.5 0.272 10 000 13100
17.4 31.5 341

50BTR10H 50 80 | 28.5 1.0 0.6 15.5 0.257 11 600 14 700

55BAR10S 55 90 | 33.0 1.1 0.6 23.4 0.412 10 400 13 200
18.2 35.0 28.9

55BAR10H 55 90 | 33.0 1.1 0.6 16.0 0.391 11 800 14 500

55BTR10S 55 90 | 33.0 1.1 0.6 26.4 0.412 9 000 11 800
21.6 40.0 38.3

55BTR10H 55 90 | 33.0 1.1 0.6 19.7 0.391 10 400 13 200

60BAR10S 60 95 | 33.0 1.1 0.6 25.5 0.420 9700 12 300
18.9 38.0 30.4

60BAR10H 60 95 | 33.0 1.1 0.6 17.5 0.397 11 000 13 600

60BTR10S 60 95 | 33.0 1.1 0.6 25.8 0.420 8 400 11 000
224 43.5 40.4

60BTR10H 60 95 | 33.0 1.1 0.6 21.5 0.397 9700 12 300

65BAR10S 65 100 | 33.0 1.1 0.6 27.7 0.447 9100 11 600
19.5 41.5 31.8

65BAR10H 65 100 | 33.0 1.1 0.6 19.0 0.406 10 400 12 800

65BTR10S 65 100 | 33.0 1.1 0.6 27.3 0.447 7 900 10 400
23.1 47.0 42.5

65BTR10H 65 100 | 33.0 1.1 0.6 23.3 0.406 9100 11 600

70BAR10S 70 110 | 36.0 1.1 0.6 37.5 0.601 8 400 10 600
26.9 55.0 34.7

70BAR10H 70 110 | 36.0 1.1 0.6 25.5 0.561 9 500 11 700

70BTR10S 70 110 | 36.0 1.1 0.6 35.0 0.601 7 300 9 500
32.0 63.0 46.3

70BTR10H 70 110 | 36.0 1.1 0.6 31.5 0.561 8 400 10 600

75BAR10S 75 115 | 36.0 1.1 0.6 39.0 0.634 7 900 10 000
27.3 58.0 36.1

75BAR10H 75 115 | 36.0 1.1 0.6 26.7 0.592 9 000 11 100

75BTR10S 75 115 | 36.0 1.1 0.6 36.5 0.634 6900 9 000
32.5 65.5 48.4

75BTR10H 75 115 | 36.0 1.1 0.6 33.0 0.592 7 900 10 000

O ponycTMMON OCEBOW Harpyske CM. Ha cTp. 147.
® O NpUMeHeHUN NpeaebHbIX CKOPOCTEN CM. Ha cTp. 170.
[NepeyncneHHble Ha 3TOM CTPaHWLLe NpefesbHble CKOPOCTU MPUBOAATCS A1 KOMIOHOBKM "crivHa K crivHe" (DB)
CO cBepxerkim npegHatarom (EL).
OTperynupyiTe npeaenbHyto CKOPOCTb 0 85% OT Lmdpbl, MokasbiBaeMol pw Bbibope nerkoro npegHarara (L)
Mpumevanue: Tun nogwmnHmka BAR10: HOMUHaNbHbBIN yron KoHTakTa 30°

Tun nogwmnHrka BTR10: HOMUHanNbHbIN yron KoHTakTa 40°

102/ NSK



‘ l-IaCTb4 ‘

[ononHnTenbHble CBEOEHMSA CM. Ha CTPaHuLax
@ [JuHamnyeckas sKBMBaneHTHas Harpyska. . 139

@ CTatuyeckas aKBMBaNiEHTHasA Harpyska. . . .146
@ [NpenHaTAr N XKECTKOCTD. « v v v v v e v . 152
@ Pa3mepbl 3anie4drkoB Bana n kopnyca . . . .186
@ [1of10)KEHE CMA304YHOro COMNa . . v v v v v . . . 192

@ KonunyecTtBo 3aknagpiBaeMon

KOHCUCTEHTHON CMa3KM . . . oo vee e e e 175
Cepus BAR10 (poROMKEHHE)
cepus BTR10

OCHOBHble pasmepbl HomuHaneHas  |donyctumas|  Llentp Macca |[MpepenbHble ckopocTy (?)
0CeBasi  [MpUIOXEHMs
no;i:;nﬂe&i . (Mm) rpy3onogbemHocTs (KH) HarpyaKa () F:iarpyaxm (kr) (06\MUH)
r r C C (Mm) KoHcucTenTHas
d = = (MuH) (MIAH) G(muammqicxan) (CTaTMH%EKaSl) (kH) a (NprmepHo) cmaska RIS
80BAR10S 80 125 | 40.5 1.1 0.6 46.5 0.875 7 400 9 300
32.0 68.5 39.4
80BAR10H 80 125 | 40.5 1.1 0.6 32.0 0.821 8 300 10 300
80BTR10S 80 125 | 40.5 1.1 0.6 43.0 0.875 6 400 8 300
38.0 78.0 52.7 os
80BTR10H 80 125 | 40.5 1.1 0.6 39.0 0.821 7 400 9 300 §§
S C
85BAR10S 85 130 | 40.5 1.1 0.6 48.5 0.971 7 000 8 900 %5
32.5 71.5 411 g =
85BAR10H 85 130 | 40.5 1.1 0.6 33.0 0.915 8 000 9 800 gé
=
85BTR10S 85 130 | 40.5 1.1 0.6 50.5 0.971 6 100 8 000 5%
38.5 81.5 55.2 >4
85BTR10H 85 130 | 40.5 1.1 0.6 41.0 0.915 7 000 8 900
90BAR10S 90 140 | 45 1.5 1.0 62.5 1.198 6 600 8 300
42.5 92.5 44.4
90BAR10H 90 140 | 45 1.5 1.0 43.0 1.124 7 400 9 200
90BTR10S 90 140 | 45 1.5 1.0 58.0 1.198 5700 7 400
50.0 105 59.5
90BTR10H 90 140 | 45 1.5 1.0 52.5 1.124 6 600 8 300
95BAR10S 95 145 | 45 1.5 1.0 65.0 1.320 6 300 8 000
43.0 96.5 45.5 o
95BAR10H 95 145 | 45 1.5 1.0 44.5 1.231 7100 8 800
95BTR10S 95 145 | 45 1.5 1.0 69.0 1.320 5500 7100
51.0 110 61.0
95BTR10H 95 145 | 45 1.5 1.0 55.0 1.231 6 300 8 000
100BAR10S 100 150 | 45 1.5 1.0 68.0 1.399 6 000 7 600
43.5 100 47.3
100BAR10H 100 150 | 45 1.5 1.0 46.5 1.307 6 800 8 400
100BTR10S 100 150 | 45 1.5 1.0 66.5 1.399 5200 6 800
51.5 114 63.7
100BTR10H 100 150 | 45 1.5 1.0 57.0 1.307 6 000 7 600
105BAR10S 105 160 | 49.5 2.0 1.0 78.0 1.740 5700 7 200
49.5 115 50.6
105BAR10H 105 160 | 49.5 2.0 1.0 53.5 1.624 6 500 8 000
105BTR10S 105 160 | 49.5 2.0 1.0 84.0 1.740 5000 6 500
58.5 131 68.0
105BTR10H 105 160 | 49.5 2.0 1.0 65.5 1.624 5700 7 200
" O ponycTMOl OCEBOW Harpyske CM. Ha cTp. 147.
® O NpUMEHeHMN NMPeaebHbIX CKOPOCTEN CM. Ha cTp. 170.

[NepeyncneHHble Ha 3TOM CTpaHuWLEe NpefesnbHble CKOPOCTW MPUBOASATCS 411 KOMMOHOBKM "crivHa K crivHe" (DB)

CO cBepxnerkvm npegHatarom (EL).

OTperynupyvTte NpefenbHyo CKOpoCTb A0 85% OT Ldpbl, MOKasbiBaeMol Npu BbIGOpe Nerkoro npegHatsra (L)
Mpumeyanue: Tun nogwmnHuka BAR10: HOMUHabHbIM yron KoHTakTa 30°

Tun nogwmnHyka BTR10: HOMUHanNbHbIN yron KoHTakTa 40°

NSK | 103



3. YNIOPHO-PAAWAJIbHBIE LUAPUKOMOALWMHUKHU

BbICOKOCKOPOCTHbIE YNOPHO-pagnasnbHble 25
wapukonogwunHukun (Cepua ROBUST) n n

Cepus BAR10 fng&ﬁ

Cepuss BTR10 oD S

BHyTperHni gnametp 110-200 mm od
1 a
OcHoOBHble pasmepsl HomunanbHas  |[onyctumas|  Llentp Macca | lNpegeneHble ckopocTu (3)
0CeBasi |MPUIOXKEHNS
no;ﬁ::nerMaKOB (Mm) rpysgnonbeMHOCTCb (kH) Harpyaia (1) EW(’PY?’(M (kr) - (06\MUH)
r r MM OHCUCTEHTHas

d = — (MMH) (MVI1H) (}.'lmuammqaecxaﬂ) (CTaTMH%?Kaﬂ) (kH) a (MpvmepHo) cMaska G

110BAR10S 110 170 | 54.0 2.0 1.0 89.0 2.1 5400 6 800
55.5 131 53.9

110BAR10H 110 170 | 54.0 2.0 1.0 60.5 1.972 6 100 7 500

110BTR10S 110 170 | 54.0 2.0 1.0 82.5 2.11 4700 6100
66.0 148 72.2

110BTR10H 110 170 | 54.0 2.0 1.0 74.5 1.972 5400 6 800

120BAR10S 120 180 | 54.0 2.0 1.0 96.0 2.262 5000 6 400
57.0 141 56.8

120BAR10H 120 180 | 54.0 2.0 1.0 65.5 2.114 5700 7 000

120BTR10S 120 180 | 54.0 2.0 1.0 88.5 2.262 4 400 5700
68.0 160 76.4

120BTR10H 120 180 | 54.0 2.0 1.0 80.5 2114 5000 6 400

130BAR10S 130 200 | 63.0 2.0 1.0 117 3.362 4 600 5 800
72.5 172 63.4

130BAR10H 130 200 | 63.0 2.0 1.0 79.5 3.148 5200 6 400

130BTR10S 130 200 | 63.0 2.0 1.0 106 3.362 4 000 5200
86.0 195 85.0

130BTR10H 130 200 | 63.0 2.0 1.0 98.0 3.148 4 600 5 800

140BAR10S 140 210 | 63.0 2.0 1.0 78.5 200 135 66.2 3.558 4 300 5500

140BTR10S 140 210 | 63.0 2.0 1.0 93.0 227 84.0 89.1 3.558 3 800 4900

150BAR10S 150 225 | 67.5 2.1 1.1 92.5 234 160 71 4.354 4000 5100

150BTR10S 150 225 | 67.5 2.1 1.1 110 267 104 95.5 4.354 3500 4 600

160BAR10S 160 240 | 72.0 2.1 1.1 98.5 250 175 75.7 5.64 3800 4 800

160BTR10S 160 240 | 72.0 2.1 1.1 117 284 184 101.9 5.64 3 300 4 300

170BAR10S 170 260 | 81.0 2.1 1.1 115 295 207 82.3 7.90 3 500 4 500

170BTR10S 170 260 | 81.0 2.1 1.1 136 335 220 110.5 7.90 3100 4000

180BAR10S 180 280 | 90.0 2.1 1.1 151 385 262 88.8 10.2 3 300 4 200

180BTR10S 180 280 | 90.0 2.1 1.1 179 440 255 118.9 10.2 2900 3700

190BAR10S 190 290 | 90.0 2.1 1.1 151 390 273 91.8 10.7 3200 4000

190BTR10S 190 290 | 90.0 2.1 1.1 179 445 281 123.2 10.7 2800 3600

200BAR10S 200 310 | 99.0 2.1 1.1 169 444 300 98.3 13.8 3 000 3 800

200BTR10S 200 310 | 99.0 2.1 1.1 201 505 310 131.7 13.8 2600 3400

O [oMyCTMMO OCEBOW Harpy3ke CM. Ha cTp. 147.
6] O NpUMeEHeHWN NPeREebHbIX CKOPOCTeN CM. Ha cTp. 170.
Mepe4vncneHHble Ha 3TOM CTpaHULE NpeaesbHbleE CKOPOCTY MPUBOASTCS 411 KOMMOHOBKM "crinHa K crinke" (DB)
CO CBepxnerkum npegHatarom (EL).
OTperynupynTte NpefensHYIo CKOPOCTb A0 85% OT Ldpbl, NOKasbiBaeMor Npu BeIGOPE Nerkoro npeHatdra (L)
Mpumeyanue: Tun nogwmvnHvka BAR10: HOMUHabHbIN yron koHTakTa 30°

Tun nogwmnHnka BTR10: HOMUHanNbLHbIA yron koHTakTa 40°
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‘ l-IaCTb4 ‘

[1BOiNHbIE YNOPHO-pagmnabHble LAapUKONOALWMNMHUKM

(Cepua TAC)

Cepus TAC29D
Cepus TAC20D

D
BHyTpeHHu gnametp 140-280 mm
gd
OcHoBHbIe pasmepsbl HomuHanbHas Macca |[MpepeneHsle ckopocTu (3)
Howmepa (Mm) rpy3onogbemMHocTb (KH) (kr) (06\MUH)
MOALINMHUKOB d D T c r ry €, G KoHcucTenTHas | Macrio
(MuH) (MuH) (OuHamuyeckas)| (Ctatnyeckas) | (MPUMEPHO) cmaska

140TAC20D+L 140 210 84 42 2.0 1.0 145 525 8.750 2600 2900
150TAC29D+L 150 210 72 36 2.0 1.0 116 465 6.600 2500 2 800
150TAC20D+L 150 225 90 45 21 1.1 172 620 10.700 2400 2700
160TAC29D+L 160 220 72 36 2.0 1.0 118 490 7.000 2400 2700 %%
160TAC20D+L 160 240 96 48 21 1.1 185 680 13.000 2300 2 500 gé
170TAC29D+L 170 230 72 36 2.0 1.0 120 520 7.350 2300 2 500 SE
170TAC20D+L 170 260 108 54 2.1 1.1 218 810 17.700 2100 2 400 §§
180TAC29D+L 180 250 84 42 2.0 1.0 158 655 10.700 2100 2400
180TAC20D+L 180 280 120 60 21 1.1 281 1020 23.400 2000 2200
190TAC29D+L 190 260 84 42 2.0 1.0 161 695 11.200 2 000 2300
190TAC20D+L 190 290 120 60 2.1 1.1 285 1060 24.400 1900 2100
200TAC29D+L 200 280 96 48 2.1 1.1 204 855 15.700 1900 2100
200TAC20D+L 200 310 132 66 2.1 1.1 315 1180 31.500 1800 2000 2
220TAC29D+L 220 300 96 48 2.1 1.1 210 930 17.000 1800 2000
240TAC29D+L 240 320 96 48 2.1 1.1 213 980 18.300 1700 1800
260TAC29D+L 260 360 120 60 21 1.1 315 1390 31.500 1500 1700
280TAC29D+L 280 380 120 60 21 1.1 320 1470 33.500 1400 1600

" MepedncneHHble Ha SToM CTpaHuLEe MpeaesibHble CKOPOCTV NPUBOAATCS Ha OCHOBE PEKOMEHA0BAHHOMO CTaHAapTHOro npeaHatsra (C6 n C7)

Mpumevanue: MoawmnHuk Tvna TAC29X: HOMUHaTBHBIN Yron KoHTakTa 60°

MopwmnHmk Tvna TAC20X: HOMUHANBHBIN Yron KoHTakTa 60°
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4. NOAWWUNMHNKN ONOP LUAPUKOBUHTOBDIX MNMAP

,U,J'Iﬂ NPUMEHEHNA B CTAHOYHOM o6opy,qOBava|

Cepusa TAC B

,U,ﬂﬂ NMPUMEHEHUA B TepMoniacTtoaBToMaTax

Cepua TACO02 n 03

[lns npuMeHeHUs B CTaHOYHOM 060pYA0BaHUN

Onopbl LIAPUKOBUHTOBLIX Nap

[l0ZLUMTHIKH Omop
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Yactb 4

MoAWwMNHUKK Onop LIAPUKOBUHTOBbIX Nap

YnopHo-pagmnasnbHble WapuKOonOALWMNMHUKN
OJ151 ONOP LUAPUKOBUHTOBLIX MAP « .+« o v v v v e e e e e e 108-113
XapaKTepucTuku
Cucrema 0603Ha4YeHUN
Ta6nuubl NOAWNMHUKOB
ANA NPUMEHEHVs B CTaHOYHOM 060pyf0BaHuK
Cepusa TAC B
AN NPUMEHEeHVs B TepMoriacToaBTomarax
Cepus TACO02 n 03
Onopbl 415 WAPUKOBUHTOBBIX MAP . .« v v e v ee e nneenns 114-115
XapakTepucTumku
Cuctema 0603Ha4veHun

Tabnuubl onop

Q.
1]
[=
x
a
m
o
=
L
=
-]
o
4
s
o
©
E|
Qo
(=]
c
(=}
S
X
s
F
[=
=
3
=5
(=]
=

NSK| 107



4. NIOAWUMHUKK ONOP LUAPUKOBUHTOBDIX MNMAP

YnopHo-paaunasnbHbie LapuKonoaLwWnnHNKN
ANS ONop LWApUKOBUHTOBbLIX Nap

XapaKTepucTnkm

BbICOKOTOYHbIE YNOPHO-pagnanbHble WapnKoBble NOAWNMNHUKKA OJ1I9 Onop NPeuUn3nOHHbIX LAPKOBUHTOBbLIX Nap MMEKoT Jyyllne
paboyme XapakTepPUCTUKN MO CPaBHEHUIO C UCMOMb30BaBLUMMUCS paHee KOMOUHALMSMU pagmnanbHO-YMOPHbBIX LWapUKOBbIX
noawnnHMKOB NN YNOPHbBIX NMOALUINIMHNKOB. B ocobeHHOCTN 3TUK NoALWNMNHUKA NOAXOOAT ONA BbICOKOTOYHbLIX MEXaHM3MOB Nnoaady
CTaHOYHOro 060PYAOBaHMSA 1 TOMY NOAO0OHBIX YCTAHOBOK.

Cepusa TAC B (gna npumeHeHnss B CTaHOYHOM 06opyaoBaHun)

OTa cepuws NOALWUMMHNKOB 0baflaeT BbICOKOW OCEBOWM MECTKOCTLIO Hnarofaps 60abLLOMY KOMHECTBY LUAPUKOB 1 Yy KOHTaKTa
B 60°. [0 CpaBHEHMIO C KOHUHYECKUMM NN UMNMHOPUHECKVMIA PONMKOMOALLMMHUKAMI AaHHbIA TUM 061afaeT MeHbLUIVM MyCKOBbIM
MOMEHTOM, YTO obecredvmBaeT 6oree NnnaBHoe BpaLLeHe Npu MeHbLLIEN OABVXKYLLEA Cune.

MOALNMHNKA 3TOM CEepUN C KOHTaKTHbIM yrnnoTHeHneM “DG” ¢ HUSKUM KPYTSALMM MOMEHTOM 1 BOAOOTTaNKMBAOLLEN CMa3KoW
“WPH” obnagatoT 60/bLUEN HAAEXHOCTHIO 1 MPOCTbI B MCNOMb30BaHWW. Halua ctanb EP nponssBogmTcsa nyTemMm KOHTPOIMPOBaHNSA
KONMMYEeCTBa BPEAHbIX HEMETaNIMHECKMX MPUMECEN Ha OCHOBE OKCUAOB, KOrda YHUHTOXAKTCS KPYMHbIE BKITKOYEHNS!, B peaybTarte
4ero cTasnb oTm4aeTcst 601ee BbICOKOW CTEMEHbIO YMCTOThI, YEM CTallb BaKyyMHO-AyroBOro nepennasa.

Cepusa TAC 02 n 03 (pns npuMeHeHus B TepMoniactToaBTomMaTax)

B cepusix TAC 02 n 03 npencTtaBneHbl LWAPUKOBbIE MOALLUMMHMKM C YrNOBbIM KOHTAKTOM, KOTOpble obecrnevmBatoT onopy ans
LIAapUKOBbLIX BUHTOBbLIX nap 60AbWOro pasmMmepa, AeNCTBydA nog O0AbLWOW HArpy3kom OBUXKYLLErO MexaHu3ma
TepmMonnacToasToMaToB. OnTMManbHast KOHCTRYKUMS LUAPUKOBBLIX MOALUMMHUKOB MO3BONSAET AOCTUYb HEOOMBLUOMO MOMEHTa
BpalleHns. MNMonb3oBateny MoryT 3Ha4YMTEeNbHO COKPaTUTb MOMEHT BpPaLLEHWS MOAWMWMHMKOB, 3aMEHMB MPUMEHSIEMbIE VMU
PONMKOBbIE MOALUMMHVKLA HA NOALLINAHUKA STUX CEPUI.

Pasnuuua mexay nogwmnHukamm cepun TAC B n TAC 02, 03

B anekTpudecknx TepmonnactoasToMarax Ha NOALLMMHVIKA OMop LLAPUKO-BUHTOBBIX Map BO3AENCTBYET 60Mee BbICOKAs HarpysKka,
4em B cTaHkax. lNogwwunHukn TAC 02 n 03 cneumanbHO nMpedHas3HaveHbl Ana paboTbl B YCNOBUSX BbICOKOM Harpy3ku.
MopwwmnHmkn TAC B CKOHCTpyMpOBaHbl AN BOCMPUATUS YCUAEHHOW AOMYCTUMONM Harpy3ku 3a CHET YBEIMYEHUS KOoM4ecTBa
LLIAPWUKOB W LUMPVHBI MOALLNMAHNKA.

Puc. 4.1
55TAC100B 55TAC120B 55TACO03A
(Cepus TAC B) (Cepus TAC B) (Cepus TAC02, 03)
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‘ l-IaCTb4 ‘

Cunctema 0603Ha4eHNs1 yNOpHO-paanabHbIX LWAPUKOBbIX NOALWNNHUKOB
A1 ONOp LAPUKOBUHTOBbLIX Nap (MpUMeHeHne B CTaHOYHOM 06opyaoBaHuu)

Mpumep 0603Ha4EHNs NOAWNNHNKA

HoMuHanbHbI BHYTPEHHUIN
AvameTp nofLmnHuKa

30
TAC
62

DF

C10

PN7A

(") BakpbITble YNOpPHO-paanasnibHble MOALIMMHUKM 418 OMOP LLAaPUKOBUHTOBBIX Map SBASOTCSA CTaHAAPTHbIMU AN KOMNOHOBOK SU 1 TouHocTh PN7B.

3‘0TA0623 DFc10PN|7A

0603Ha4YeHne TUNa NoALWNNHUKA

0O603Ha4eHne
TOYHOCTHU

HoMuHanbHbI HAPY>XHbI guameTp

0603Ha4YeHne npegHaTara

0O603Ha4YeHNe BHYTPEHHEN KOHCTPYKLMN

0603Ha4YeHNne KOMMNOHOBKM

0603Ha4YeHne yrniaoTHEHS

HomuHanbHbIn
BHYTPEHHWI AameTp

Tun nogwwnHnka

HomuHanbHbIn
BHELUHWIA guameTp

BHyTpeHHss
KOHCTPYKLUS

YnnotHeHne

KomnoHoBka

MpepHarar

ToYHOCTb

BHyTpeHHWI guameTp (Mm)

YnopHo-paamanbHbIii LLapuKoBbIA MOALUVMHYK, Yrofl KOHTakTa 60°

Hapy>xHuii guameTtp (Mm)

CumMBON OTCYTCTBYET: OTKPbITLIN TN DDG: pe3nHoBOe KOHTaKTHOe ynnoTHeHue (')

SU: yHuBepcanbHas KOMNoHoOBKa (ogHopsaHas) DU: yHuBepcanbHasi KOMNOHOBKA (OBYyXpsigHasi)
DB: KOMMNOHOBKA «CMuHa K cnMHe» DF: koMnoHoBKa «aMuoMm K nvuy» DT: KOMNOHOBKA «TaHOeM»
DBD, DFD, DTD: TpunnekcHasi KOMNoHOBKa

DBB, DFF, DBT, DFT, DTT: kBagpynnekcHass KOMNOHOBKa

C10: ctaHgapTHbIN NpegHatar C9: nerkuii NpegHaTsar (xapakTepucTka HU3KOro MOMEHTa BPALLIEHNS])
PN7A: cTaHpapTHas TOYHOCTb (3kBuBaneHT ctaHgapta MOC Knacc 4)

PN7B: cneynanbHas TOYHOCTb (BHYTPEHHWIA 1 HAPYXXHbI AMameTpbl NPeACTaBNEHbI UCKMouMTENsHO NSK.
SksuBaneHT ctaHgapta MOC Knacc 4. Tonbko anst KomnoHoBkm SU.)

Cuctema 0603Ha4eHus YNOPHO-paananbHbIX WAPUKOBbIX NOALWMMHNKOB
4ns onop WapuKOBUHTOBLIX Nap (TepMOI'IﬂaCToaBTOMaTbI)

Mpumep 0603Ha4YeHUA NoaWNNHNKA

30
TAC
02

T85
SuU

PN5D

HoMuHanbHbI BHYTPEHHUIN
AvameTp nofLwmnHuKa

310 TAC |02/ A || T85 [su/ M| PN‘5D |

O603Ha4YeHue Tuna NogLnNHNKa

0O603Ha4eHne
TOYHOCTHU

CnpaBoyHble
CcTpaHuLbl

110-111
30, 108

110-111

30

148-151

152-155, 168

183

0O603Ha4YeHne pasMepHoO cepun

0O603Ha4eHne npegHarTara

0O603Ha4YeHNe BHYTPEHHEN KOHCTPYKLMN

0603Ha4eHNnEe KOMMNOHOBKM

o
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0O603Ha4YeHNe yninoTHEHS

HomuHanbHbIi
BHYTPEHHUI fMameTp

Tun nogwmnHnKa

Cepus
pasmMepHocTu

BHyTpeHHss
KOHCTPYKLMs

Cenapatop
KomnoHoBka
MpepHarar

To4HOCTb

BHyTpeHHWIN gnameTp (Mm)
YNopHO-pagmanbHbIii LIaprKOBbIA NOALWIMHYK, Yrofl KOHTakTa 60°

02: Cepus 02, 03: Cepusa 03

T85: nonuamungHelii cenapatop  M: mexaHnyecky obpaboTaHHbI NaTyHHBIA cenapaTop
SU: yHuBepcasbHas KOMNOHOBKa (0gHOpsiaHast) — 1 NogLWUNHUK
M: ToYeHbIi naTyHHbIN cenapaTop

PN5D: ctaHpapTHast TOMHOCTb (3kBUBaneHT ctaHgapta MOC Knacc 5)

CnpaBoyHble
CTpaHuLbl

112-113

31, 108

108

18-19
148-151
152-155, 168

183
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4. NIOALWUMHUKW ONOP LUAPUKOBUHTOBDIX MNMAP

Ons npuMeHeHUs1 B CTaHOYHOM 060py[0BaHUM

B B
r r r r
Cepuss TAC B p A
BHyTpeHHun guameTp 15-60 MM oD 9Dy -’7 r T bds oD gD 9D, I T bds oD
‘ 200} od ‘ ‘ #dy od ‘
(OTKPBITLIIA TIN) OTKpbITEIA TVA 3akpbitble, TN DDG
OcHoBHble pasmepsl CnpaBoy4Hble pa3mepsl Pekomerpyembie | Mpenenehble ckopocTy (1)
Homepa (Mm) (Mm) KonuyecTtea (06\MUH)
MOALIMMHUKOB 7 7 oMasKy KoHcucTenHast
] = = (MuH) (M) d d, D, D, (cc) owaxka | Macno
15 TAC 47B 15 47 15 1.0 0.6 27.2 34 34 39.6 2.2 6 000 8 000
17 TAC 47B 17 47 15 1.0 0.6 27.2 34 34 39.6 2.2 6 000 8 000
20 TAC 47B 20 47 15 1.0 0.6 27.2 34 34 39.6 2.2 6 000 8 000
25 TAC 62B 25 62 15 1.0 0.6 37 45 45 50.7 3.0 4500 6 000
30 TAC 62B 30 62 15 1.0 0.6 39.5 47 47 53.2 3.2 4300 5600
35TAC 72B 35 72 15 1.0 0.6 47 55 55 60.7 3.8 3 600 5000
40 TAC 72B 40 72 15 1.0 0.6 49 57 57 62.7 3.9 3600 4800
40 TAC 90B 40 90 20 1.0 0.6 57 68 68 77.2 8.8 3 000 4 000
45 TAC 75B 45 75 15 1.0 0.6 54 62 62 67.7 4.2 3200 4 300
45 TAC 100B 45 100 20 1.0 0.6 64 75 75 84.2 9.7 2 600 3 600
50 TAC 100B 50 100 20 1.0 0.6 67.5 79 79 87.7 10.2 2 600 3400
55 TAC 100B 55 100 20 1.0 0.6 67.5 79 79 87.7 10.2 2 600 3400
55 TAC 120B 55 120 20 1.0 0.6 82 93 93 102.2 12 2200 3000
60 TAC 120B 60 120 20 1.0 0.6 82 93 93 102.2 12 2200 3000
(BakpbITbIi TUM)
OCHOBHbIe pasmepsl CnpaBoy4Hble pasmepsl MpepensHble ckopocty (')
Homepa (Mm) (Mm) (06\MKH)
i B D = o | o d d Dy D, Mo
15 TAC 47B DDG 15 47 15 1.0 0.6 25.1 30.8 36 41.8 6 000
17 TAC 47B DDG 17 47 15 1.0 0.6 25.1 30.8 36 41.8 6 000
20 TAC 47B DDG 20 47 15 1.0 0.6 25.1 30.8 36 41.8 6 000
25 TAC 62B DDG 25 62 15 1.0 0.6 34.3 40.5 46.5 52.9 4500
30 TAC 62B DDG 30 62 15 1.0 0.6 36.8 43 49 55.4 4 300
35 TAC 72B DDG 35 72 15 1.0 0.6 44.3 50.5 56.5 62.9 3600
40 TAC 72B DDG 40 72 15 1.0 0.6 46.3 52.5 58.5 64.9 3600
40 TAC 90B DDG 40 90 20 1.0 0.6 54 64 70 79.4 3000
45 TAC 100B DDG 45 100 20 1.0 0.6 61 71 77 86.4 2600

() MpenenbHble CKOPOCTU NPUBOAATCS Ha ocHoBe npefHaTara C10. B cnyyae ncnonb3oBaHust npefHatara C9 npueefeHHbIe BbilLe

4YMCNOBbIE JaHHbIE YMHOXAIOTCA Ha 1 ,3. TN KOMMNOHOBKW Ha npveegeHHble BeSIMYMHbI He BNNAET.

Mpumevanue: MoawmnHuk TAC B: HOMMHaNbHbIN yron koHTakTa 60°
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‘ l-IaCTb4 ‘

HomMuHanbHas gnHammyeckas rpy3onogbemMHocTb Ca MpegenbHas oceBasi Harpyaka (%) Macca
OpHopsigHast Harpy3ka | [iByxpsigHasi Harpyaka | TpexpsigHas Harpyska | OpHopsigHas Harpyska | [ByxpsiiHasi Harpyska | TpexpsigHas Harpyaka (kr)

DF, DB DT, DFD, DBD, DFF, DBB DTD, DFT, DBT DF, DB DT, DFD, DBD, DFF, DBB DTD, DFT, DBT e
(kH) (kH) (kH) (kH) (kH) (kH)
21.9 35.5 47.5 26.6 53.0 79.5 0.144
21.9 35.5 47.5 26.6 53.0 79.5 0.144
21.9 35.5 47.5 26.6 53.0 79.5 0.135
28.5 46.5 61.5 40.5 81.5 122 0.252
29.2 47.5 63.0 43.0 86.0 129 0.224
31.0 50.5 67.0 50.0 100 150 0.310
31.5 51.5 68.5 52.0 104 157 0.275
59.0 95.5 127 89.5 179 269 0.674
33.0 53.5 71.0 57.0 114 170 0.270 E
61.5 100 133 99.0 198 298 0.842 :ﬁ;
63.0 102 136 104 208 310 0.778 E
63.0 102 136 104 208 310 0.714 g
67.5 109 145 123 246 370 1.230 §
67.5 109 145 123 246 370 1.160
HomuHanbHasa guHammyeckas rpy3onogbeMHOCTb Ca MpepensHas oceBasi Harpyska (%) Macca

OpHopsigHast Harpyaka | [IByxpsipHas Harpyska | TpexpsigHas Harpy3ka | OpHopsigHas Harpyska | [ByxpsiiHasi Harpyska | TpexpsigHas Harpyaka (kr)

DF, DB DT, DFD, DBD, DFF, DBB DTD, DFT, DBT DF, DB DT, DFD, DBD, DFF, DBB DTD, DFT, DBT (npavepho) N
(kH) (kH) (kH) (kH) (kH) (kH)
21.9 35.5 47.5 26.6 53.0 79.5 0.144
21.9 35.5 47.5 26.6 53.0 79.5 0.144
21.9 35.5 47.5 26.6 53.0 79.5 0.135
28.5 46.5 61.5 40.5 81.5 122 0.252
29.2 47.5 63.0 43.0 86.0 129 0.224
31.0 50.5 67.0 50.0 100 150 0.310
31.5 51.5 68.5 52.0 104 157 0.275
59.0 95.5 127 89.5 179 269 0.674
61.5 100 133 99.0 198 298 0.842

(?) Oonyctnmas oceBas Harpyska pasHa 0,7 npefenbHol 0CEeBO Harpy3ku.
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4. NIOALWUMHUKW ONOP LUAPUKOBUHTOBDIX MNMAP

ans TepMoruiactoaBTomMmatoB

B
r r
Cepus TACO02 n 03 1*@
BHyTpeHHWIn gnameTtp 15-120 mm
2D I D>
#D1 r r T Bdo
‘ Pd1 ad
T
Homepa OCHOBHIZ'IV?MF)JEISMepr CI‘IpaBO‘-IIZ“:I'j) pa3mepsbl Pngmgny- yron Mperenesbe
NOALWMAHUKOB KO lhiagkn | KOHTaKTa ckopocT (')
d D B (M; " (M'DIH) d, d, D, D, fco) (°) (06\MWH)
15TAC02AT85 15 35 11 0.6 0.3 19.5 23.5 26.5 31.9 0.98 50 12 000
25TACO02AT85 25 52 15 1.0 0.6 30.5 36.6 40.4 47.4 3 50 7 700
TAC35-2T85 35 920 23 1.5 1.0 49.7 61.4 68.6 81.9 15 50 4 600
40TACO3AT85 40 920 23 1.5 1.0 49.7 61.4 68.6 81.9 15 50 4 600
45TACO3ATS85 45 100 25 1.5 1.0 55.8 68.6 76.4 91.0 19 50 4100
TACA45-2T85 45 110 27 2.0 1.0 60.3 75.6 84.5 | 100.9 27 50 3700
50TACO3AT85 50 110 27 2.0 1.0 60.3 75.6 84.5 | 100.9 27 50 3700
55TACO3AT85 55 120 29 2.0 1.0 67.1 82.7 92.3 | 110.1 32 50 3400
60TACO3AT85 60 130 31 21 1.1 721 89.8 | 100.2 119.4 54 50 3100
80TACO3AM 80 170 39 2.1 1.1 94.0 | 1185 | 131.5 | 1525 82 50 2 400
100TACO3CMC | 100 215 47 3.0 1.1 1225 | 156.9 | 158.1 188.1 | 120 55 1900
120TACO3CMC | 120 260 55 3.0 1.1 153.0 | 189.3 | 190.7 | 223.5 | 170 55 1500

(") MpenenbHble CKOPOCTU, yKadaHHble Ha 3ToV CTpaHuLEe, NPUBEAEeHbl Ha OCHOBE CTaHAapPTHOro npeaHatsra (M).
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‘ l-IaCTb4 ‘

HomMuHanbHas guHammnyeckas rpy3onogbemMHOCTb Ca

MpepensHasn oceasi Harpyska (')

OpHopsifHas Harpyska [IByxpsifHas Harpyska TpexpspHas Harpy3ska OpHopsiaHas Harpyska [ByxpsinHas Harpyska TpexpspgHas Harpy3ka
DF, DB DT, DFD, DBD, DFF, DBB DTD, DFT, DBT DF, DB DT, DFD, DBD, DFF, DBB DTD, DFT, DBT
(kH) (kH) (kH) (kH) (kH) (kH)
18.8 30.5 40.5 11.5 22.9 34.5
33.5 54.5 72.0 22.7 45.5 68.0

102 166 220 75.5 151 226

102 166 220 75.5 151 226

120 195 259 915 183 274

150 243 325 116 232 350

150 243 325 116 232 350

171 278 370 133 266 400
o

196 320 425 152 305 455 (]
x

274 445 590 238 475 715 §

365 595 795 231 460 690 E
=]

430 700 930 295 590 885 %
g
3

() Honyctmast oceBast Harpy3ka pasHa 0,7 npeaenbHOn 0CeBOV Harpy3Ku.
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4. NOALWUNMHUKW ONOP LUAPUKOBUHTOBDIX MNMAP

Onopbl Ansi LLAPUKOBUHTOBBIX Nap

B onopHbIX y3nax TsKesbix CTaHKOB MCMOMb3YHOTCA NPeumsm-
OHHblE YMOPHO-paaMabHble LLIaPUKOMOALUMIHUKA C 60MbLUO
YKECTKOCTbIO A1 OMop LWapoBUHTOBLIX Nap (cepusa TAC),
KOTOpPble MOIYT 3(NMEKTUBHO BbINOSHATL (DYHKLMIO ONOPHOMO
NOALUMMHMKA LAPUKOBUHTOBOW Napsb!.

Ha pucyHke HWXe npefncTaBieHbl TPU TUna BbINyCKaeMbIX

KOMIMNOHOBOK.

XapaKkTepucTmnku:

@ [b11ecTonKas KOHCTPYKLMS NO3BOMSET NOb30BATENAM
JIEFKO CKOHCTPYMPOBaTb OOKOBYIO 4acTb
LIapPUKOBUHTOBOW Napbl.

@ [1OCKOJIbKY B OMOPHbIN y3eN yCTaHaBNnMBaeTCcs
NOALUMHUK C NPeQHaTArom, HeT He06XoaNMMOCTH
B npouecce CO0PKU NOALLINMHKKA.

J
J

i
;
2
i
g
;:
&
7Y
g
;
2
A

Lo (s oo o [ ey o s o |

=4 — p=:4 ==:4
KomnoHoska DF KomnoHoska DFD KomnoHoska DFF
WBK::-DF-31 WBK::-DFD-31 WBK::-DFF-31
Homepa [eTann onopHbIX y3108
OMOPHbIX y3/10B
d D | b, | D, L L, L, A w | X Y Z | dr | » | v | P | Q"
WBK17DF-31 17 70 106 72 | 60 32 15 80 88 9 14 8.5 45 3 58 M5 10
WBK20DF-31 20 70 106 72 | 60 32 15 80 88 9 14 8.5 45 3 58 M5 10
WBK25DF-31 5 66 33
85 130 90 18 | 100 | 110 11 17.5| 11 57 4 70 M6 12
WBK25DFD-31 81 48
WBKS30DF-31 30 66 33
85 130 90 18 | 100 | 110 11 17.5| 11 57 4 70 M6 12
WBK30DFD-31 81 48
WBK35DF-31 66 33
WBK35DFD-31 35 95 142 | 102 81 48 18 106 | 121 11 175 11 69 4 80 M6 12
WBKS35DFF-31 96 48
WBK40DF-31 66 33
WBK40DFD-31 40 95 142 | 102 81 48 18 106 | 121 11 175 11 69 4 80 M6 12
WBK40DFF-31 96 48

Mpumedanne: 1. XKecTkocTb:

3Ha4eHNs >KeCTKOCTIN B TabNMLLE OTPavKaroT TEOPETUHECKME 3HAYEHNS, PACCHUTaHHbIE U3 YIPYroro CMELLIEHNS MEX Y KaHaBKamu
1 CTasnbHbIMU LLapUKamU.

2. INycKOBOWM KPYTALLMIA MOMEHT:
[yCcKOBOW KPYTALLMIA MOMEHT B Tabnmue oTpaXkaeT nMyCKOBOM MOMEHT, HEOOXOAUMBIN ANst NOALUMNHMKA C NPeaHaTAroM, 63 yyeTa KpyTaLero
MOMEHTA YNAOTHEHUS.

3. [Jonyckun Hapy>kHOro AvameTpa Bana B MECTE COMPUKOCHOBEHNS C NMOALLIMMHMKaMN y3na:
[ns Hapy>XHOro avamMeTpa Bafa B MECTE COMPUKOCHOBEHNS C MOALUMMHMKAMM y3na pekoMeHayeTcst knacc hb.
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‘ l-IaCTb4 ‘

Cuctema 0603Ha4Ye€HUI ONOPHbIX Y3N10B

np"Me%€§°3”aqe“”” ‘WBK ‘ ‘ 30 H DFD -|31 ‘ 1. Vicnonbayiite 6a30Bble MOBEPXHOCTW A 1 B 115 yCTaHOBKM
RHCICHSIL CepuitHbii
0603HaueHNe HoMep KOopryca Ha CTaHWHYy CTaHKa.
OonopHoro ysna (0603HaHeHE KOMTIOHOBKI TOBLUITHYKA 2. He pasbuparite ornopHblii yaen NSK, notomy 4to ero
HOMWHAbHI BHYTPEHHMIA DF: AByXpsHas KOMIOHOBKE MPeaHATSAr OTPErYIMPOBAH C BbICOKOW TOYHOCTBIO,
amametp DFD: TpexpsiiHasi KOMMOHOBKa
DFF: yeTbipexpsigHas KOMIMOHOBKA apetam @, @, ®, @, ® v @ NPEACTaBNAOT SONHYIO
KOHCTPYKLMIO.
oo [leTanu onopHoro yana 3. Cmaska yxxe 3anoxxeHa B NoALUMMHUK.
Ne e EREE — 4. KoHTprarka ® caenaHa cneumanbHO Nnof, LWapyKoBbIA BUHT,
ACTaM Aacerany a ero NepneHanKyNsIPHOCTb KOHTPOMPYETCS
= @ | Kopnyc 1 o
i OTHOCUTENBHO TPEYrONbHOM PEe3bObI BUHTA.
RamSe (@ | CTonopHas Kpbiluka 1 }
® Yropto-pagerbibil LepuoTopuinHK | 1 YT106bI NPenoTBpaTUTL OCnabneHne, 3aTSHUTE KOHTPramky
”Iflm OnOpe! WWAPOEMHTOBON Nape KOM”Q“eKT MPY MOMOLLM MasIEHbKVIX BUHTOB, MPefoTBPaLLAIOLLMXCS
bITbHUK
o g Brynka 5 npoBOpa41BaHne.
= = ©® | Bom, dukeupyiouii npepparsr | 6 w8 KoHTprarky MOXXHO NproBpecTu oTaensHo. MNoapobHee
t = @ | PerynuposoyHas waii6a |1 komnnekt 0 YMNOPHO-pPaanasibHbIX LWApPVKOMOALMMHMKAX A5S Orop
KonTpraiika 1 LLAPOBMHTOBBIX Map M. Ha cTp. 110.
L Ls e 45 S 15" 15° &
@ i pe ) ppe > %\
= [ | Tny6u+a Hapeskn Q* W Tny6una Hapeskn Q*
(Ha 0Bewx cTopoHax) (Ha 0Beux cToporax) W
=2 e E
PP RN — AW, WA ., 5
) e O W\ ) W) x
1 E a
i —H L T zE
LLs | Lo & | = Ss
)* ! o KBO3HOE - KBO3HOE 3
T Ly L, T i ’Zo')T(E%pCTme 7 ” 8 ’g):scepc'rme ” 7 o g
L OrteepcTune Y A OrteepcTue Y A o
rny6ua Z rny6uHa Z (]
KoHTpraiika  Pasmepbl yCTaHOBOYHOIA MOBEPXHOCTM y3na BHyTpeHHuii guameTp d < 30 BHyTpeHHuit guameTp d = 35 3
EpvHnubl: Mm
HomnHanbHas MpepenbHast | MpeasapuTenbHas OceBas y 5 He3n0 NoALWUNHUKA
OnHammyeckas [yckoBOV MOMEHT KoHTpranka
FPy30nofbeMHocT, | OCEBas Harpyska Harpyska YKECTKOCTb Ans ysna
C.(H) (H) (H) (H/mm) (H-cwm) M D, L, d L, L,
21 900 26 600 2150 750 14.0 M17x1 37 18 17 81 23
21 900 26 600 2150 750 14.0 M20x1 40 18 20 81 23 o
28 500 40 500 3150 1000 23.0 89
M25x1.5 45 20 25 26
46 500 81 500 4 300 1470 31.0 104
29 200 43 000 3350 1030 24.0 89
M30x1.5 50 20 30 26
47 500 86 000 4 500 1520 33.0 104
31 000 50 000 3 800 1180 28.0 92
50 500 100 000 5200 1710 37.0 M35x1.5 55 22 35 107 30
50 500 100 000 7 650 2 350 55.0 122
31 500 52 000 3900 1230 28.0 92
51 500 104 000 5300 1810 38.0 M40x1.5 60 22 40 107 30
51 500 104 000 7 800 2400 57.0 122

MpumedaHne: 4. Pasmepbl, OTMEYEHHbIE *
[eTanu BuHTa 1 LIEHTPUPYIOLLIEro BypTnka, OTMEHYEHHbIE *, MCMOMb3YIOTCA 419 MOHTaXKa YNAOTHEHNUS B CTAHAAPTHOM MOJSIOM LLIAPYKOBOM
BUHTe NSK, a Takxe npu MOHTaXXe MblNe3aLlmMTHON KPbILLKK 1 gemMnidepa.
5. TockonbKky CMaska y>xe 3a5oxeHa B NOALLUMMHMK, ero MOXHO MUCMONb30BaTb cpasy 6e3 NpeasapuTebHON NOATOTOBKM.
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5. MPELUU3NOHHBIE PAOWAJIbHBIE LUAPUKOMOALNMHUKA

Mpeuun3noHHbIe paananbHble
LLAPUKOMNOALLMUMHUKN

MonnamngHblii cenapaTtop

(10BLH3HORKBIE DAZHABHBIE
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Yactb 4

I'Ipeuv|3v|0|-|Hb|e PaguanbHbie WapuKonoAWNNHUKK

MpeunsnoHHble pagnanbHble LWAPUKONOALWNMHUKNA . . . . . . 118-120
XapaKTepucTuku
Cucrtema 0603Ha4eHUN
Tabnuubl NOALWINMHMKOB
Tun T1X (nonnamngHbIn cenapaTop)
Cepun 60, 62 1 63
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5. MPELUNSUOHHBIE PAOVANBHbBIE LUAPUKOMOALMIMHUKA

XapaKTepucTnku

@® MoryT HECTU He TOMIbKO pagualibHble, HO 1 OCEBbIE HArPY3KM B 060MX HaNpaBAeHUsIX.

@ MOMEHT TPEHVA HEBEMK, YTO MO3BOJIAET UCMONB30BaTb 3TV NOALUMMHUKMA 015 ONepaLmi, TPEOYIOLLMX BbICOKOCKOPOCTHOrO
pPeXrMa, HU3KOMO YPOBHS LUyMa 1 BUGpaLmi.

@ BoinyckaloTcsa Tpy Tvna: OTKPbITbIN, 3aKPbIThIA (CO CTaNbHOM 3aLLMTHOW LWanbon) 1 repMeTU3NPOBaHHbIN (C PE3MHOBLIM
YNNOTHEHNEM).

Pa3mepHble cepuun

)

M

)
KoHcTpyKums

OTKpbITBIA TVN 3aKpbITbI TVM Tun ¢ 6eCKOHTaKTHbLIM
(Z2) PE31HOBbIM YMNIOTHEHNEM
(WV)

Cenaparopbl

T1X HanpaBnsembli Lapykamm noamamMnaHbiii cenapaTop 06ecneqmBaeT NPeBOCXOAHYO N3HOCOCTOMKOCTb MOALIMMHMKA
NPy NPYMEHEeHM B ABUraTensix o6LLEro HasHa4YeHVs.

TYA Hanpasnsemblil LapyKami NonmaMnaHbiii cenapatop obnafaeT TemMu e XapakTepncTKamm, YTO 1 pagmanbHO-yNopHbIe
LLIAPVIKOMOALLNTHVKA L7151 MPUMEHEHWS! B BbICOKOCKOPOCTHbIX ABUMaTENsAX.

118|NSK
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Cuctema o0603Ha4yeHus Npeun3noHHbIX paanasjibHbIX LWUAPUKOBbLIX NOALUNMHNKOB

Mpumep 0603HaYEHNSI NO[LLIMMHNKA m ‘ ‘ ‘T1XHZZ‘ ‘C3‘ ‘ p4‘
O603Ha4YeHne Tuna NopLWNNHNKa [ 0603Ha4YeHne TO4HOCTHU

0603Ha4YeHne pa3mepa 0O603Ha4YeHne pagnanbHoOro 3a3opa

Homep BHYTpeHHero guamerpa 0O603Ha4YeHNe YyNIOTHEHMS U 3aLMUTHOM LIan6bl

0O603Ha4YeHne MaTepmana 0603Ha4YeHne cenaparopa
CnpaBoyHble
CTpaHuLbl
6 Tun nogwwnHuka  6: OOHOPSAAHBIN pagnanbHbIv LAaPUKOBbLIA NOSLWNMHUK 118
2 Pa3mepbl 0: 10 cepus, 2: 02 cepus, 3: 03 cepus 118
Homep BHYTPEHHMI AMameTp NopLnnHUKa meHee 03 00: 10 Mm, 01: 12 mm, 02: 15 mMm, 03: 17 Mm
10 BHYTPEHHEro . . 120
avameTpa BHyTpeHHWIN gnameTp noawumnHuka 6onee 04: Homep BHyTpeHHero guamerpa x 5 (Mm)
Mamiégﬂana CviMBON OTCYTCTBYET: NofwmnHukosast ctasb (SUJ2), SN24: kepammnyeckuin wapuk (SigN,) 14-17
T1X: HanpaBnseMbIi LLapUKaMmy NoMaMUaHbI cenaparto
T1X Cenaparop P p Ju' parop . 118
TYA: BbICOKOCKOPOCTHO, HarnpasAsieMbli LLapukamMu NoimaMugHblii cenapartop
77 YNnoTHeHUe  CymMBON OTCYTCTBYET: OTKPbITLIA TR, ZZ: CTanbHas 3aluMTHas Wwainba
" 33:"7':';;” VV: 6eCKOHTaKTHOE PE3NHOBOE YMIOTHEHNE 118
Paguanbhbii CMMBON OTCYTCTBYeT: 006bI4HbI 3a30p, C3: 3a30p 60sblue 06bIYHOMO
c3 3a30 5 o . N . -
P CM: cneumnanbHbii 3a3op ans anektpogsuratensi, CG: cneuyanbHbI paguanbHblii 3a30p
P4 To4HOCTb P2: ISO knacc 2, P4:1SO knacc 4, P5:1SO knacc 5 176-179
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5. MPELUNSUOHHBIE PAOVANBHbBIE LUAPUKOMOALMIMHUKA

Tun T1X (nonnamunpgHbln cenapaTop)
B

Cepusi 60, 62 n 63 @

BHyTpeHHun guametp 10-50 MM

OTKpbITBIA TUN 3aKpbIThIA TUM 3aKpbIThIA TUN F r oD
6000 C 3ALMTHON Wanboii  C yNIoTHEHNEM T
2z A% ¢|d
OcHoBHble pa3mMepsbl HomuHaneHas
Howmepa C (Mm) rPy30MoALEMHOCTb (KH) lMpepenbHble
NOALLINM- 3au.uf|THc3|7| C c c ckopocTu (3)
HVKOB (') LIanboii  ynaoTHeHneM d D B r po r xas) - or ; (o60p./MUH)
6000T1X zz \'A" 10 26 8 0.3 4.55 1.87 38 900
6200T1X zz vV 10 30 9 0.6 5.10 2.39 35 000
6001T1X 44 vV 12 28 8 0.3 5.10 2.37 35 000
6201T1X zz vV 12 32 10 0.6 6.80 3.05 31900
6301T1X zz vV 12 37 12 1.0 9.70 4.20 28 600
6002T1X zz vV 15 32 9 0.3 5.60 2.83 29 800
6202T1X zz vV 15 35 11 0.6 7.65 3.75 28 000
6302T1X zz \'A" 15 42 13 1.0 11.4 5.45 24 600
6003T1X Y44 vV 17 35 10 0.3 6.00 3.25 27 000
6203T1X 44 vV 17 40 12 0.6 9.55 4.80 24 600
6303T1X Y4 vV 17 47 14 1.0 13.6 6.65 21 900
6004T1X zz Vv 20 42 12 0.6 9.40 5.00 22 600
6204T1X 2z vV 20 47 14 1.0 12.8 6.60 20 900
6005T1X Y74 vV 25 47 12 0.6 10.1 5.85 19 500
6205T1X Y74 \'A" 25 52 15 1.0 14.0 7.85 18 200
6305T1X zz vV 25 62 17 1.5 20.6 11.2 16 100
6006T1X zz vV 30 55 13 1.0 13.2 8.30 16 500
6206T1X zz vV 30 62 16 1.0 19.5 11.3 15300
6306T1X zz vV 30 72 19 2.0 26.7 141 13 800
6007T1X zz vV 35 62 14 1.0 16.0 10.3 14 500
6207T1X 74 Vv 35 72 17 1.0 25.7 15.3 13100
6307T1X zz \"A" 35 80 21 2.5 33.5 18.0 12 200
6008T1X zz \"A" 40 68 15 1.0 16.8 11.5 13 000
6208T1X zz \"A" 40 80 18 1.0 291 17.9 11 700
6308T1X zz \"A" 40 90 23 2.5 40.5 22.6 10 800
6009T1X zz vV 45 75 16 1.0 20.9 15.2 11 700
6209T1X Y74 vV 45 85 19 1.0 31.5 20.4 10 800
6010T1X zz \'A" 50 80 16 1.0 21.8 16.6 10 800

(") Cenapatopbl TYA MCNONL3YIOTCA B MOALLUMMHMKAX, YCTAHABIMBAIOLLMXCS B BbICOKOCKOPOCTHbIE ABUrATENN.
[ns nonyyeHvst 6onee NoapobHoM MHopMaLm obpaTTech B kommnaHuio NSK.

(°) daHHble 0 npeaerbHbIX CKOPOCTSX NpuBoasaTes ans T1X.
[nsa cenapatopoB TYA 3Ha4eHsa NpefenbHbIX CKOPOCTen paBHbl 115% OT NprBeAeHHbIX.
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6. BC[MOMOI'ATEJIbHOE OBOPYAOBAHUE
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Yactb 4

BcnomoraTenbHoe 060pyaoBaHue

Kammbpbl .. ..ot e e 124-127
Kannépbl GR
XapakTepucTukin
Cuncrema 0603Ha4eHuin
Kanu6pbl GTR
XapaKTepucTuku
Cucrema 0603Ha4eHuin
Kannépbl GN
XapakTepucTukin

Cucrema o603Ha4eHum

YCTpPONCTBO KOHTPOJIS COCTOSAHUA NOALWUMHUKA. . . . ... ... 128
HarpeBaTtenb MOAWMMHUKOB . . . .. ..o v vin e iinae e e 129
CnCTEMa NMOMONIHEHUA CMABKMN . ... ..o oieeeeaneenns 130-131
BospgywHo-macnsHaa cucteMacMasku . ... ........ 132-133

FepmeTUYHblE NPEUN3NOHHbIE QUCTAHLUNOHHbIE KONbLa
ONA WNUHAENEN CTAHKOB .« . . . . .o i vt i i i e e iaa e 134-135
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6. BCMMOMOTI'ATEJIbHOE OBOPYAOBAHUE

Konbuesble kannbpbl cepun GR

Mpeumn3noHHble N3MepUTENbHbIE Kannbpbl BHYTPEHHErO AnameTpa Bana

[Ona Toro, 4Tobbl NPELM3NOHHbBIE MOALUMMHUKA KadYeHWs Ons
WNUHOenem crtaHo4YHoro obopymoBaHus npuobpenu
YyOOBNIETBOPUTENBbHBIE pabo4me xapakTepUCTUKK, Ba>kHO,
4TOObI OHM VMMENM TOYHYIO MOCaAKy B OTHOLIEHMM Bana
n kopnyca. [Ansg OOCTUKeHUst TOYHOM nocafkn HeobxoammMo
TOYHO NU3MEPUTb HAPYXXHbIA AVaMeTp Bana WU BHYTPEHHUN
anameTp Kopnyca.
Konbuesble kanmbpbl NSK cepumn GR cny>kat aTanoHHbIMA
kanubépamun Ons U3MepeHUs BHYTPEHHUX OnaMeTpoB
KOPMYyCOB C TOYHOCTLIO A0 0,001 MMm.

f—m —

CBoiicTBa

@ KOHCTpyKUWMS KOMbLia o6ecnevmBaeT HaoeXXHble

napameTpbl LUIMHOPUYECKON KannbpoBKM.

@ TosLVHa KoJbLia UCKIIIOYaET Bbi3blBaeMble B NpoLiecce
nsMepeHusa gedopmaumn.

® TepmoobpaboTka Npu N3roToBIEHNUN KOMbLA

HeNTPanu3ytoT BVsSIHWE CTapeHns Ha pasmMepsbl KosbLa.

@ To4Hasi KanmbpoBKa BO3MOXKHa Gnarogaps

NPELN3NOHHBIM U3MEPEHNAM, KOTOPbIE OTMEYEHbI Ha
kannbpax B egnHuiax 0,001 MM B HanpasneHuax X n'Y.

npl/lMeHﬂeMbIe noALLNNHNKA

abaputHble pasmepsb! (M)

Macca
79 70 72 (r)
69 BNR19 60 BNR10 62 Howmep
NN39 BER19 N10 BER10 N2 Kanubpa d D B (NpumepHo)
NN49 NN30
— — 00 — — GR 26 26 75 20 0.6
02 — 01 — — GR 28 28 75 20 0.6
03 — — — 00 GR 30 30 80 20 0.7
— — 02 — 01 GR 32 32 80 20 0.7
— — 03 — 02 GR 35 35 85 20 0.7
04 —_ —_ — —_ GR 37 37 85 20 0.7
— — — — 03 GR 40 40 90 20 0.8
05 — 04 — — GR 42 42 95 20 0.9
06 — 05 — 04 GR 47 47 95 20 0.8
07 — — — 05 GR 52 52 100 20 0.9
— — 06 30 — GR 55 55 100 20 0.9
08 — 07 35 06 GR 62 62 100 20 0.8
09 — 08 40 — GR 68 68 110 20 0.9
10 50 — — 07 GR 72 72 115 20 1.0
— — 09 45 — GR 75 75 115 20 0.9
11 55 10 50 08 GR 80 80 120 25 1.2
12 60 — — 09 GR 85 85 130 25 1.5
13 65 11 55 10 GR 90 90 135 25 1.5
— — 12 60 — GR 95 95 140 25 1.6
14 70 13 65 11 GR 100 100 145 25 1.7
15 75 — — — GR 105 105 150 25 1.8
16 80 14 70 12 GR 110 110 160 25 2.1
— — 15 75 — GR 115 115 165 25 2.1
17 85 — — 13 GR 120 120 170 25 2.2
18 90 16 80 14 GR 125 125 175 25 2.3
19 95 17 85 15 GR 130 130 180 25 2.4
20 100 18 90 16 GR 140 140 190 25 2.5
21 105 19 95 — GR 145 145 200 30 3.5
22 110 20 100 17 GR 150 150 205 30 3.6
— — 21 105 18 GR 160 160 215 30 3.8
24 120 —_ — — GR 165 165 220 30 3.9
— —_ 22 110 19 GR 170 170 225 30 4.0
26 130 24 120 20 GR 180 180 230 30 3.8
28 140 — — 21 GR 190 190 240 30 4.0
— — 26 130 22 GR 200 200 250 30 41
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KoHycHble kanubpbl cepun GTR30
N3meputenbHble KOHYCHble Kanmbpbl Bana

MoawmnHmkn NN3OXXKR — 310 ABYXpSiOHbIE LIMNMHOPUHECKME
POMMKOBbIE MOALUMMHUKA C KOHUHYECKUM BHYTPEHHUM OTBEP-
CTVieM, 0B1adatoLLME BbICOKOM MECTKOCTHIO 1 MOAXOAsLLME ANs
paboTbl B BbICOKOCKOPOCTHOM PEXMME, BCNeACTBUE Yero OHM
4acTO MCMOMb3YIOTCA B LUMMHAENAX MEXaHUHECKMX CTaHKOB.
B npumeHeHnn gaHHbIX MOALIMMHNKOB BaXKHO, YTOObl KOHYC
BHYTPEHHEro OTBEPCTUS MOALUMMHMKA B TOYHOCTM coBnagarn
C KOHWYECKMM OTBEPCTUEM LUNMHAENS. KOHyC moawmnHmuka
(koHyc 1:12) nogBepraeTcst MPELUN3NMOHHOMY KOHTPOSTO U U3ro-
TaBMBaeTCs ¢ 0COOOMN TOYHOCTLIO. KOHYCHbIN kanmbp GTR30
— 3TO Ka/IMbP, BHYTPEHHEE OTBEPCTME KOTOPOIrO 3aBepLUaETCs
MPELM3NOHHBIM KOHYCOM, UOEHTUYHBIM KOHUHYECKOMY OTBEP-
CTUIIO MOALUMMHMKAL.

[ocpeacTBOM MexaHN4eckon obpaboTKM KOHyca LUMMHAOENS
7151 COOTBETCTBUSI STOMY KOHYCHOMY Kasmbpy 0becrnevmBaeTcs
€ro TOYHbIN KOHTaKT C MOALLMHUKOM.

CsoiicTtBa

@ TosLMHa KOJbLa NCKOYAET BbI3biBAEMbIE B MpOLEcce
n3mepeHns gedopmauym.

@ TepmoobpaboTka Npu N3roTOBSIEHNN KOJbLIA HEATPaNU3yoT
BJIUSIHNE CTapeHns Ha pa3mMepsbl KosbLa.

Typ 1 Typ IT ‘ od ‘
éd1

i
A\ KOHyC1Z12= %
i

A,
N

: i
F | NKonye 1:12 i
| i

T

od,
#d2 L

[abapuTHble pasmepsbl

Macca
MpumeHsemble Homep (Mm) (kr)
MOAWNMHIKN |  KanuGpa Tunel
d, d, D B L g (NpumepHo)
NN3006KR | GTR3006 I 30 31.583 70 19 — M3 x 0.5 0.5
NN3007KR | GTR3007 I 35 36.667 75 20 — M3 x 0.5 0.5
NN3008KR | GTR3008 I 40 41.750 80 21 — M3 x 0.5 0.6
NN3009KR | GTR3009 1 45 46.917 85 23 — M5 x 0.8 0.7 g
NN3010KR | GTR3010 I 50 51.917 90 23 — M5 x 0.8 0.8 ﬁ
NN3011KR | GTR3011 1 55 57.167 95 26 — M5 x 0.8 0.9 8
NN3012KR | GTR3012 I 60 62.167 100 26 — M5 x 0.8 1.0 g
NN3013KR | GTR3013 I 65 67.167 105 26 — M5 x 0.8 1.0 8
NN3014KR | GTR3014 I 70 72.500 110 30 — M5 x 0.8 1.3 g
NN3015KR | GTR3015 1 75 77.500 115 30 — M5 x 0.8 1.3 g
NN3016KR | GTR3016 1 80 82.833 125 34 — M5 x 0.8 1.8 é
NN3017KR | GTR3017 1 85 87.833 130 34 — M5 x 0.8 1.9 e
NN3018KR | GTR3018 I 90 93.083 140 37 358 — 2.5 g
NN3019KR | GTR3019 I 95 98.083 145 37 363 — 2.6 g
NN3020KR | GTR3020 I 100 103.083 150 37 368 — 2.7 E
NN3021KR | GTR3021 I 105 108.417 160 41 376 — 3.5 o
NN3022KR | GTR3022 I 110 113.750 165 45 381 — 4.0
NN3024KR | GTR3024 I 120 123.833 170 46 386 — 3.9
NN3026KR | GTR3026 I 130 134.333 180 52 396 — 4.6
NN3028KR | GTR3028 I 140 144.417 190 53 406 — 5.0
NN3030KR | GTR3030 I 150 154.667 210 56 426 — 7.0
NN3032KR | GTR3032 I 160 165.000 220 60 436 — 7.8
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6. BCMMOMOTI'ATEJIbHOE OBOPYAOBAHUE

Kannbpbl GN Cepun GN30
MpeunsnoHHbIe n3mepuTesibHble Kanmbpbl oS 0OCTaToOYHOro

BHYTPEHHero 3asopa AByXpsiAHbIX UWAUHOPUYECKUX POSIMKOBbIX
noawmnnHnKos (NN30XX)

Mpn ycTaHOBKEe Ha Ban ABYXPSAHOMO LMAVHAPUYECKOrO
POMMKOBOrO MOAWMWMAHMKA C KOHWYECKUM BHYTPEHHUM
OTBEPCTUEM BaXXHO CAeNaTb Tak, Y4TOObl KOHYC LUMNWMHAOENS
B TOYHOCTM COBMa/l C KOHUYECKUM OTBEPCTVEM MOALLMNMHIMIKA,
a Takxe ybeauMTbCa B TOM, YTO MOCNEe MOHTaxa byaeTt
MoJsy4eH >kenaemblil paguasibHbI BHYTPEHHUI 3a30p.

Ecnn npucyTCTBYET YpE3MEPHbIN OCTATOYHbIN PaananbHbI
BHYTPEHHWUI 3a30p, TO rAaBHbIN Ban OyaeT NOOBEPXXEH
HEKOTOPOMY BMeHM, U NoCTpagaeT TOYHOCTb pPaboThl
obopynoBaHus. ECn 3a30p OKaXKETCHA CIMLLKOM ManeHbKMM,
TO, HECMOTPS Ha HeOOMbLUME U3MEHEHUS UAN OTCYTCTBUE
BCAKNX U3MEHEHUN XXECTKOCTU, HAYHEeTCs n36bITOHHOE
TENnoBblAeNeHne, 1 yCTanoCTHas OONrOBEYHOCTb KavYeHns
cepbesHo cokpatutes. (Cm. ctp. 155).

B cBs131 ¢ COBPEMEHHbBIMN TEHAEHLMSIMW YBENNHEHNST CKOPOCTM
1 TOYHOCTW onepaumnii HeobxoaMMO TLAaTENbHEE KOHTPOIMPO-
BaTb OCTaATO4YHbIA pPafnanbHbI BHYTPEHHWI 3a30p. PaHblue
MeTOb! N3MEPEHNS PaANANIbHOro 3a3opa Obliv O4EHb CIOXHbI-
MW 1 TPeBOBaIM BbICOKOW KBanMuKaumn.

Kannbpbl GN, paspabotaHHble komnanvern NSK ans nsmepenuin
OCTaTO4HOrO pPaavanbHOro BHYTPEHHErO 3a30pa ABYXPSAHbIX
LUMNMHOPUHECKX PONMMKOBBIX MOALLMMHMKOB, YMPOLLIAOT MOHTaXK
MOALLMMHMKOB Y MOBbILLIAIOT Ero TOYHOCTb.

(McnonbsoBaHve kanmbpos GN Takke TpebyeT NPUMEHEHUS
Kanmbpa Ons U3MepeHust LUMINHOPUYECKOro BHYTPEHHEr O
OTBEPCTUS.)

126 NSK

XapakTepucTukm

@ BO3MOXHOCTb NPOBEAEHNS MPOCTbIX, HAAEXHbIX
N TOYHbIX N3MEPEHWIA.

@ Bosnblue He HY>KHO NPOV3BOANTL CIOXHbIE BbIYUCIEHNS
4719 MONPaBOK Ha B3aUMHOE BANSHNE HapY>XXHOMo KosbLa
1 Kopnyca.

® MOXXHO N3MEPSATb Kak NOMIOXKNUTENbHbIN, Tak
1 OTpuLATENbHBIV 3a30p (NMpeaBapuTenbHOE HATAXEHNE).

@ TOYHOCTb M3MEepeHWn gocTuraeTca bnarogaps TOMy, YTO
BCce Kannbpbl GN BbiBEpPEHbI AN U3MEPEHNs AaBIIEHNS.



‘ l-IaCTb4 ‘

Tun I Tun I
| L 1 1
- = ;
M= ke 5 B
[abapuTHble pasmepbl Macca
MpUMeHsieMble Homep (M) (kr)
MOALLUNMHUKIA Kanmbpa Tunsi
D B L (NpryMepHO)
NN3007 GN3007 I 102 23 292 1.3
NN3008 GN3008 I 108 23 297 1.4
NN3009 GN3009 I 115 23 305 1.5
NN3010 GN3010 I 120 23 310 1.6
NN3011 GN3011 I 131 26 324 2.1
NN3012 GN3012 I 138 26 329 2.2
NN3013 GN3013 I 145 26 335 24
()
NN3014 GN3014 I 156 30 347 3.0 §
NN3015 GN3015 I 162 30 353 3.1 S
(o)
NN3016 GN3016 I 175 33 374 4.2 g
NN3017 GN3017 I 185 33 381 4.3 8
NN3018 GN3018 I 195 35 393 5.2 g
]
NN3019 GN3019 I 204 35 399 5.6 3
NN3020 GN3020 I 210 35 411 6.1 E
NN3021 GN3021 224 39 419 71 g
NN3022 GN3022 I 233 44 433 8.5 §
NN3024 GN3024 I 254 44 470 7.5 8
NN3026 GN3026 I 280 50 492 9.5
NN3028 GN3028 I 289 50 500 9.5
NN3030 GN3030 I 314 54 520 12
NN3032 GN3032 I 329 54 540 13
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6. BCMMOMOTI'ATEJIbHOE OBOPYAOBAHUE

YCTPOMNCTBO KOHTPOSA COCTOSAHMA nogwmnnHukos NB-4

l/lcnonb3oBaHne MUKPO3NEKTPOHVKI B YCTPOWCTBE KOHTPONS
COCTOSAHMS noAwmnHMKoB NB-4 (yCTpOMCTBO MOHUTOPUHIa
Bnbpaunn) obecnedymBaeT ero nopTaTUBHOCTLb.
BbICOKOUYBCTBUTENBHBIV MPUOOP C MHOXXECTBOM BCTPOEHHbIX
GYHKUNIM nomoraeT 6bICTPO U HA[LEXHO ONpeaenuTb
BMbpaunm HeobblHHOrO xapakTepa B MOAWMMAHUKAX WUan
CTaHKax M COOTBETCTBEHHO MpenynpeanTb BO3MOXXHbIE
MOMIOMKM.

CsonctBa

@ Bubpaumn n3MepsIoTcs 1 3anvcbiBaloTCS, a 3aTeM
BbICBEYMBAIOTCA Ha 3KpaHe B (hopMe curHana
(3anucbiBatoTcs MK nnn gpyrum yCTpONCTBOM).

® Orunbatowasn dyHkums NB-4 no3BosisieT onpenensts
NOBPEXXAEHNSA AOPOXKKUN Ka4EeHNS1 NOOLLINMHAKA.

OcHoBHoW 6nok NB-4

9

CseToBoW curHan
Jlamnovka Ha4HaeT
MUAraTb MW Hanmdn 1 BEARING MONITOR
[eeKTOB B MOALLMMHVIKE. ¥

CF CAUTION

MepekntovaTens MyHKUM
[ns BbIGOpA KOHTPONA —
CMELLIeHSi, CKOPOCTH
NN YCKOPEHNA.

MepekntoyaTens pexnmos
Lns Bbibopa —_—
cpeaHeKBaapaTU4ECKmX
NN MNKOBBIX AaHHbIX
1 BbIXOAHOMO curHana

Mepekntoyatens
YyBCTBUTENBHOCTU
[ns BoIbOpa BbICOKOrO
WA HU3KOrO YPOBHS
YyBCTBUTENBHOCTY

WAV BBIKNIOYEHNS

CnupanbHbIil NpoBogA,

HesanyTbIBaOLLMIACS 3NaCTU4HbIN kabenb MOXHO
1CrNoNb30BaTh AN COeANHEHNS BUOPALIMOHHOMO AaT4mnKa,
VN MOXKHO MOAKIOHaTb HANPAMYHO K OCHOBHOMY KOPMYCY.

Py4Hoin gatumk

2KnoKoKprCTaniM4eckmnin akpaH
OTpaxkatoTcs AaHHble BUOpaLmn.
Tarke OTpaXkartoTCst HU3KOoe
HanpsPKeHVe akKyMyNSTOPHOM
6arapen, BxogHasi MOLLHOCTb

1 BbIOOP MMKOBOIO pPexxmMa.

Knasuwa ygep>xaHusi
OTparkaemble Ha KK
oucnnee BUMOpaLUMOHHbIE

NlaHHbIE YEePXVBAIOTCS. PyuHoii Bubpogarymnk

BbIicOKOHaCTOTHbIN BbIXOAHON
curHan obecrne4vvBaeT paHHee
onpegfeneHne Npobnembl

B NOALMMHMKE 1 APYriX
YacTsX CTaHKa.

Bbixoa HayLHUKOB

3BYK B1OpaLMN MOXHO
yCrblaTb Npu
1ICNOMb30BaHMM HayLLHNKOB
1 perynsitopa yCcuneHms.

MopT BbiIBOAA AaHHbIX
OTparkaeT nMMbo konedaTebHbI
curHan Bubpauum, nbo
orvbaroLmi curHan.

BEARING MONITOR

CnupanbHbIi NPOBOA,
MOAKJIHOHEHHbIN
K PyYHOMY NMPOBGHUKY

[ oNONHNUTENbHBIN 3aPUKCMPOBaHHbIN AaTHNK
Vicnonb3yeTcst MarHUT Un BUHT (BOAOHENPOHULIAEMbIE)

OcHosHoii 6510k NB-4,
NoACOEAVHEHHbIN

K py4HOMY
BMOPaLMOHHOMY
[aTunky

128 NSK




‘ ‘ ‘ l‘laCTb4 ‘

HarpeBaTenb noawnMnHNKOB

HarpesaTtens noAWMNHNKOB ObICTPO 1M PaBHOMEPHO HarpeBaeT
NOALMMHNK ONS MOCNenytoLwen YyCTaHOBKM B LWNUHAENb, HYTO
MO3BONAET MPOBECTV OMNepaumio MOHTaXka 6e3 1Cnonb30BaHNS
mMacna. Harpesatenb Takxe MOXHO MCMOb30BaTh 4S9 Harpesa
HE TOMIbKO MOALUMMHNKOB, HO 1 OPYrX AeTanel Kpyrion opmsl,
TaKMX KaK LLIECTEPHM.

CsoiicTtBa

@ BbICTPbIN 1 paBHOMEPHBIN Harpes

® [1ns Harpesa He TpebyeTcst Macsno, B CBA3M C YEM
COXpPaHSAETCH YNCTOTa paboyero mecrta

@ [ooxoanT onga ropsyet Nocagku NOALWNMHUKOB U OpYrnx
getanen kpyrnon opmbl.

/

YpnobHast anst CNonb30BaHNUSA NaHesb ynpasieHus

Brnarogaps CBEPXKOMMAKTHOMY BbICOKOYYBCTBUTENBHOMY TEMMepa-
TYPHOMY [aT4vKy HarpeBaTe/lb MOKa3blBaeT TOYHYIO TemnepaTtypy
B PEXVMe peasibHOro BPEMEHM Ha LIMCDPOBOM SKPaHE HE3aBUCKMO
OT CKOPOCTW Harpesa Wi 30HbI 0B6HaPY>KeHNSI.

HarpeBsatenb HaumHaeT nnv npexpaLLiaeT paboTaTb OT HaKATVISH KHOMKY.
Tarmep MOXET ObITb YCTaHOBNEH MakcMyM Ha 100 MUHYT.
*CTaHOapTHO M3aenne OCHaLLEHO BHELUHUMK mopTamMu BBOAa/
BbIBOOA OaHHbIX OJ151 ANCTAHLMOHHOMO YMPaBEHNUs], YTO Takxke
03T BOSMOXHOCTb MOAK/MOYEHNS K OBLLMM aBTOMaTU3NpOBaH-
HbIM CHCTEMaM KOHTPOS.

ry

-
M
=

5

-

Bbicokuii ypoBeHb 6e30nacHoCT

HarpeBaTtenb aBTOMaTU4ECKN HEMELNIEHHO MPeKpaLLaeTcs, ecnm
HarpeB yCTaHaBNMMBaeTCs 6e3 NOAKMIOYEHVS daTyHmKa TeMnepaTypsl
WA B Cly4ae BbIXOAA YCTPOMCTBA U3 CTPOS.

COBMECTMMOCTb C PasfnYyHbIMU pasmepamu BHYTPEHHEro
onametpa

Mpv BbIBOPE MHOYKLMOHHOMO CTEPXHS, KOTOPbI COOTBETCTBYET
OTBEPCTWIO MOALIMNHMKA, OAWH HarpeBaTeSlb MOXHO MCMOMb30BaTh
[N NOALUMMHNKOB Pa3HbIX PasMepOB.

ABTOMAaTNYECKOE HarpeBaHye Npu ONTUMasIbHbIX YCIOBUSIX
SneKkTpuHeckme CBOMCTBA U3MEHSIIOTCS B 3aBUCMMOCTU OT Tuna
NOALWWMHMKA W WUCMOMb3YyEMOro UHOYKLUUOHHOIO CTEpPXXHS.
Harpesatenb aBTOMaTtu4ecku OnpenenseT 3T U3MEHEHMSs
1 ONTUMASIBHO NMOoJAeT TeNnso.

TakKe B CBSA3M C TeM, YTO BbIXO[, Terna MOXHO HacTpavBaTb OT
50% po 100% c warom B 10%, HarpeeaTeNb haeanbHO NOAXOAUT
AN HarpeBa AeMKaTHbIX MOALNMHUKOB, KOTOPbLIM TpebyeTcs
MOCTENEHHbI HAarpeB.
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Pasmepbl KpuBas HarpeBa (npumep) S
o
(]
01 1 0/01 20 Twn/mowHOCTb g
6307 |6312 6305 6316| 6318 6320 ]
0110 -

S Yactora |
1KVA nepemenHoro Toxka 50/60 Iy _ | . 2
0120 2 =t 5
Yacrora g g [/ o
1KVA nepemenHoro Toka 50/60 My 9 2 | / s
E 2 60 I,’ / 7 g

= o !
r— Q Paamepbl NpYMEHsIeMbIX MOALMMHUKOB %’% . | / 8
NSK Makc. 200 MM 535 |

LI _ ag |

H g % 20 I'l

5 2a 2y

PaguanbHble
LWIAPUKOMOAWMIHIKY

— -~ — CrepxeHb 15um

© — — — Crepxers 25mm |

297 Mm

Crepxets 35mm

| | |
1 2 3 4 5 6
470 vm ‘ 175 Mm Make. 12 kr

573 MM Mepvop Harpesa, MVH.
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6. BCMMOMOTI'ATEJIbHOE OBOPYAOBAHUE

Cuctema nononHeHusa cmaskun FINE-LUB II

[Jo HepaBHero BpPEeMEHW [ONa CMa3ku wWnuHaenemn
nprYMeHaNacb BO3AyLIHO-Mac/sHas cMaska UM MachisHbli
TymaH. B pamkax o6uwemMnpoBOn 3afadvn COXpaHeHus
oKpyXawuwen cpefbl TPpebyrOTCS HOBble CUCTEMBbI,
YMEHbLUaKLMe ypoBEHb WyMa W pacnblieHnsa machna,
CMOCOBCTBYIOLLIME SHEPrOCOEPEXXEHNIO 1 MOAAEPKMBAIOLLIME
YUCTYHO OKPY>KAIOLLYIO CPeqy.

B oTBeT Ha Takyto noTpebHoCTb, koMnanust NSK paspaboTtana
cuctemy cmaskum FINE-LUB II, nepsyto B Mupe cuctemy
MOMOJIHEHVST CMa3KN ON151 BbICOKOCKOPOCTHbBIX LUMMHAENEN
CTaHKOB.

FINE-LUB II nogaeT Hebonblloe KONM4eCTBO CMasku B BbICOKOCKOPOCTHOM MOALMMHMK Yeped paBHble UHTepBanbl U yoanseT
CTapyto cMasky. B kopryce pacnonaraetcs NPOMeEXXyTOYHOE KOJbLO OMTUMANbHON (hOPMbI AN XpaHeHUst cmMasku. Ha ocHose
Takom TexHonormm paboTaeT nepBas B MMPE CUCTEMA MOMOJIHEHUST CMA3KM AN BbICOKOCKOPOCTHbIX LUMWHAENEN CTaHKOB,
KOTOpas obecneymBaeT yBEMMUYEHNE CpoKa Ciy»Obl 060pYA0BaHMA. OTO PEBOSIFOLMOHHOE U3OENNE MOHOCTHIO TPaHCHOPMUPYET
KoHuenumio cmagku. FINE-LUB I npeacTtaBnsieT HOBbIM TUM CMa3biBaHUst — Boiee ObICTPbIN, TOYHbI 1 YOOOHbIN.

XapakTepucTuku

Bonee onutenbHbI CPOK CRy>KObl KOHCUCTEHTHOW CMa3Kin
Cpok cnyx6bl CMa3ky COCTaBNsieT HECKOMbKO COTEH
4acoB MpW NOCTOSAHHOM BpalleHun Ha ckopoctn 1.8M d n
(koHyc 40, 20 000 o6op./muH). Cuctema FINE-LUB 1T
Oblna paszpaboTaHa C TOW LeNbk, 4ToObI Npu nogade
COOTBETCTBYIOLLIErO KOIMHYECTBA CMa3KkW, B 3aBUCKMMOCTU OT
CKOPOCTW BpalleHUst 1 pasMepa NoALMNHUKA, n3bexaTb
3aefaHnst NoALnnHMKa 1 Tem cambiM obecnednTb 10 000
YacoB 6ecnepeborHoi paboTbl 6e3 TEXOOCNY)KMBAHUSI.

MexaHn3m nogaym cMasku B NOALMMHUK

Mononxsemas
cmaska

cMmasku

TouHoe
KOMbLO Anst
ynaneHus
CcMa3ku

BbICOKOCKOPOCTHO
pafguanbHO-yMNOPHbIA MOALUNMHUK

130 NSK

KoHTposnb ypaneHns cmMasoyHoro martepvana gns npenot-
BpaLLleHns Nogbema TeMnepaTypsbi.

[Nogada 4Ype3MepHOro KoMM4ecTBa CMaski BHYTPb MOALLINM-
HVKa MOXXET MPVBECTU K MOBbILLEHWIO TemnepaTypbl. YTobbI
n3bexatb atoro, B cucteme FINE-LUB II npenycmoTpeHo
BCTPOEHHOE YCTPOMCTBO, KOTOpOoe obecnevymBaeT nogady
COOTBETCTBYHIOLLErO KONMMYECTBA CMa3KU.

dopma nogLnnHmKa,
paspaboTaHHOro
crneynanbHO

01 ICNONb30BaHUs

C CMCTEMOW NOMOJSIHEHNS
CMasKu

® MeTopf NONOAHEHUSA CMa3Kun

Hebonblloe KONMHYeCTBO CMa3KM MOAAETCA BO BpaLLatoLLMACS
MOALWWMHUK Yepe3 paBHbIE MPOMEXYTKM BPEMEHUN 4eped
OTBEPCTUS O CMa3KK, PacrofioXKEHHbIE OKOSIO OOPOXKN
Ka4eHnsl Hapy>XKHOro KorbLia.

YT10Obl M36exaTb MOBbILIEHWS TeMnepaTypbl MOALUNMHUKA,
cmaska nogaeTcs B HEOOMbLUMX KONMMYECTBax.

® MeTopf yoaneHus cMasku

[MpOMEXXYTOYHOE KOSMBLIO CrieumansHOM hopMbl Ans yaaneHus
CMa3Ku, pacrosioXXeHHOe Ha PacTOYeHHOM CTOPOHE MoALUmn-
HWMKa, HanpaBnseT CTapyto CMasKy B KaHaBKy 0S8 XpaHeHus,
npenoTepaLlas ee nonagaHne obpaTHO BHYTPb NOALLMMHMKA.
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Pasmepbl

Homep mopenn

%

MopT nopknto4eHns
Bo3pyxa 2 (Rc1/8)

102

Bosayxa 1 (Rc1/8)

(136)

50

MopT nogknto4eHns

+ '+

6.5

Bbi6UTLIN HOMEP

102

115

-

BbII'IyCKHOe 0TBEepCTne Ansi CMaskun

= (M8x1)

3arnywka

[ANS NOMONIHEHNs

CMaskn

Aatunk
naBnenus

4-97
(YcTaHoBo4HOE

oTBep!

ViHaVvKaTop YpOoBHS (ANs KOHTPONS
0CTaBLLErocs KONNYecTsa CMasKy)

CTUE)

BeinyckHoe oTBepcThe
ANs CMasku

TexHu4yeckune XapaKTepucTtuku

EGU

2P1

4P2

[Opa nopta P1

YeTblpe nopta P2

EGU

6P1

LLlecTb nopToB P1

MyHkT

TEXHNYECKNE XapaKTEPUCTUKI

[asneHne noga4qn
BO3ayxa

0,25-0,4 mlMa

Konm4ecTBo Bblaensemon
CMasku

0,01 nnn 0,02 / NoAWMNHKK B psgy

EmKoCTb pesepByapa

200 kyb.cm

KonnyecTso ygansemon cmasku

(ky6.cMm/umKn)

KopoBblili Homep

PYHKLMS KOHTPOSSA

OnpefeneHne KonM4ecTBa OCTaBLLENCS CMasKy,
[aBneHys (MpoBepKa yBeNMYeHsl JaBneHws)

[nuHa Tpybonposoaa

2,5 M 1unn meHee

0.01

P1

Tun cMa3o4Horo
marepviana

Cwmaska MTE

0.02

P2

Cxema cucrtembl

LnuHaens

Yeunutens wnuHoensa

Curhan CKopocTu

BpaleHuna

YctpoiicTBO g
nonosHeHns 030yX Ans BeayLero MononHeHune cMasku
cMasku nnyHxepa PacyeT uHTepBanos
NonoNIHEHNA CMa3KM
200 ky6.cm \ CwrHan k nonosiHeHwo
cMaskun —
[atunk {
JaBnexms
Bozpyx pns
Jatunk ypoBHs Hatunk pesepByapa
cMasku [aBneHust BbICOKOMO
DaBneHnst
9neKTpOMarHUTHbIA /\/{
KnanaH
1
_
" YcTpoiicTBO YMCN0BOrO
EUSLLLS @ NporpaMMHoro
nojiauv Bosayxa ynpaBnenus:

NSK | 131

(]
S
I
©
o
g
>
Q
o
(<]
o
(]
o
I
]
S
o
=
©
[
<]
=
o
c
O
m




6. BCMMOMOTI'ATEJIbHOE OBOPYAOBAHUE

B BospaywHo-macnsaHasa cuctema cmasku FINE-LUBE

XapaKTepucTuku

B obnactu MalNHOCTPOEHUA NPOOO/MKAETCA BHEOPEHE TEeX-
HNYeCKNX NHHOBALUWMOHHbLIX CUCTEM U yCTpOVICTB. Tenepb,
HanpuMep, WNUHOENN paboTatoT ¢ Bonee BbICOKOW CKOPO-
CTbtO, H4eM paHblle. B cBs3u ¢ 4eM, OrpoMHoe 3Ha4deHune
oTBOANTCA pa3p860TKaM, CBA3aHHbIM C yCOBepPLUEeHCTBOBAHN-
eM noawnnHMKoB 1N MeTogoB CMas3Ku, CI'IOCO6CTBerLLI,I/IX
BbICOKOCKOPOCTHOWM paboTe 0bopyaoBaHMs.

Komnanma NSK 3HaunTenbHO yCOBEPLLEHCTBOBANA CUCTEMBI
BO30yLLUHO-MaC/ISIHOM CMa3ku 1 060pyA0BaHME Moaaqn Macna.
B 1984r. NSK BbinycTufaa Ha pbIHOK CUCTEMY BO3L4YLLHO-
macnaHonm cmasku FINE-LUBE, koTopas u B HacTosLlliee
BpeMs MpoAoJrKaeT monb3oBaTbCs ycnexoMm. Cuctema
FINE-LUBE co BpemeHem popabaTbiBanack 1 6bl1a npuHATa
K MCMOJIb30BaHNIO HA MHOMMX CTaHKax, 3acCiy>KVB penyTaLmo
4pEe3BbIHaNHO 3MMEKTUBHOMO 1 BLICOKOHAOEXHOMO NPOoAyKTa.

FINE-LUBE 3aHumaeT Beayllyto nO3MLUUIO Ha pPbliHKE
BO3YLUHO-MacnsHbIX CMCTeM cMasku. Cuctema cocTouT
13 Hacoca, cMecuTensa 1 Bnoka ynpasneHus. BCcTpoeHHble
npenoxpaHnTenbHble ycTponcTBa obecnednBaloT elle
BObLLYIO HAAEXHOCTb.

B HacocHbinn arperat OAEM

Bak Brok ynpaBAeHus  JlaTiik faeneHs YK#[?::}?eHMﬂ
[nepekntoyatenn R TEaEo
YPOBHS)
l
a Hacoc — b Conno ¢10
~ N\
JiE CMecuTeNbHbIN
[iaBIIeHNA KvnanaH
HacocHbin
A arperat
Cxarblit —=
BO3AYX Ounetp

[Mepbl npenocTopoXXHOCTH]

@ //ICNoNb3yInTe YACTLIN 1 CYXOWM CXXaTbIi BO3OYX NOL AaBNEHNEM
0,2~0,4 MMMa.

@ //ICNonb3ynTe CBEXYIO HYUCTYIO CMa3Ky C KOS(MMDULIMEHTOM BA3KOCTU
MOC VG 10 nnm Bbiwe. C 0coboi TIAaTenbHOCTbIO N3berante
3arpsAsHEHNS CMa3KM, KOTOPOE MOXKET COKPaTUTb CPOK CIy>XObl
obopyaoBaHus.

@ TLaTensHO BblbMpariTe Ka4eCTBEHHbIE MacIoNPOBOAb! A4S
1CMONb30BaHNA MEXAY HAaCOCOM 1 cMmecuTenem. Ecnmn gnvnHa
MacionpoBoAa NpeBbILLaeT 5 M, 06paTnUTECh 3a KOHCYbTaumen
B NSK, n0 Ha4ana ncnons3oBaHus.

@ [1nnHa macnonpoBoga OT CMecUTens A0 WNMHAENSA He A0MmKHa
npesbiwatb 1,5-5 m.

Bnok ynpasnenus

& 10 190 10
s [laTunk faBneHus cMasku
yan .
[draunk gasnenus 17 i LLlecTepeHyaThlit Hacoc
B030yXa ol | [el8#Sls A
o\ [T s
(RC1/4) q [ﬁﬁ rspeve: 8
. o G
TMopr coeguHeHms 9
mosola T y MopT NoAayv cMaski
o612 $ -
™ Y lé & N
Pene gasnerns |yt ENSK E—S=——4 | Punetp
BO34yXa T T——— w
B ] g
Jlatunk Hg ) § =)
0BHA L
¥ i |
[ £ ol
BcacbiBaHue
CMa30yHbIN 22
pesepsyap
XapaKTepuctTunkm

- Arperat OAEM npenctaBnseT cobon HeaaBHO paspaboTaHHbIN
LecTepeHYaThbii HACOC C HU3KNM KO3MMDULIMEHTOM BASKOCTU.
(OdnanasoH pabodyen BaskocT cmasku: 10 - 68 cc1/°C)

- [Ins 3apaHvs cMa3o4HbIX MHTEpBanos B 1, 2, 4, 8, 16, 24,
32, 48, 64 nnn 128 MUHYT NMPUMEHSETCS CrieumanbHbIi 610K
ynpaBneHusi.

- CTaHOapTHble NpeaoXpaHnTeNbHbIE YCTPOMCTBA BKIIHOHAIOT:

® [atynk ypoBHS CMasKu

@ CwurHan HapyLIeHNs SHeProCHabXeHIs

® Pene naBneHnst Bosgyxa

@ [at4nk gaBneHnst cMaskm

132|NSK

Homep mopenu:
OAEM (C 6510k0M ynpasreHusi)
OAEM-N (Bes3 6n0ka ynpasneHus)

- CMasbiBaHve: Macno AN BbICOKOCKOPOCTHbIX
WNMHAenen nnm TypbuHHoe macno

- OnektponuTanHue: 100 B

- BmecTuMocTb pesepByapa: 2,7 n

- ONTVManbHbIA ypoBeHb Macna: 1,7 n

- KOMMOHEHTbLI HACOCHOro arperara: 610K yrpaBieHns), JaTdmK
JaBneHs Bo3ayxa, AaT4nK OaBeHs CMasKu U MoMiaBKoBbIN
nepeKsoYaTerb.

Komnanunsa NSK Takxke npegnaraet 60/iee SKOHOMUYHbIN
HaCoOCHbI arperar, ogobpeHHbIn EC 1 noayYmBLIMIA OTMETKY
CE Mark.

[aHHbIn HACOC MOXKET YNPaBnATLCS UCKIKUYUTENBHO Nocpes-
CTBOM HalLLero 6n10Ka ynpasnieHnst Uim e nporpamMmMnpyemMbim
KOMaHZoanmnaparoM CTaHO4YHOro 060pyA0BaHUS.
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B Cmecutenb MVF

BuHT peryngtopa
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Knanat otbopa Mg ATpyba ‘ ‘ ‘ ‘ ‘
so3gyxa [) Macro 1 Bo3gyx
(Yeprex cmecutens MVF5)
XapaKkTtepucTukmn
o Howmep Tuna Konnyectso L A p B
- [NopLHEBOM KOHTPOMb AN Nojayn HebonbLUMX, (UKCUPO- BEHTUNEN
BaHHbIX MOPLMIA CMa304HOro Matepuana. MVF1 1 42 10 22 21
- Mo»xHo BblbpaTb 06bem nogaym B 0,01, 0,03 1 0,06 cm® Ha xof. MVF2 2 64 9,5 45 21
Konm4ecTBO BbIMYCKHbIX OTBEPCTUM 1 OOBbEM NOAAYM CMa3KM MVF3 3 86 8 70 21
MOXXHO BblOMpaTb B 3aBMCUMOCTU OT MHAMBUAYAbHbIX MVF4 4 108 6,5 95 29
TpeboBaHWin IKCrNyaTaLum. MVE5 5 130 5 120 21
MVF6 6 155 5 145 22,5

MpumevaHus:
(YEcnn o6bem nopauym cmasku coctasnser 0,01cmd,
MCnonb3yTe 3arnylwKky otbopa Bo3gyxa ANs npoLeayps

O6bemM nogayu

Bb16uTHIVi HOMEP Koposbii Homep

oTbopa Bo3ayxa. (cm¥/xop)

Ecnm obbem nogaym coctasnset 0,03 cm® unm 0,06 cm® 0,01 1 P1

OTKPOWTE KNanaH oTéopa BO3ayxa BMECTO 3aryLuku

oT60pa BO3ayXa. 0,03 3 P2
(%) Ecnn obbem nopaun coctaensiet 0,03 cm® nam 0,06 cm® 0,06 6 P3

YCTaHOBWTE BO BpemM4A orepauumn KnanaH 0T6opa BO3ayxa
B yKa3aHHOe MoioXXeHne.

B [lononHnTenbHblE AeTanum o6opyaoBaHnA
[AaTunk paBneHuns]

OAG

. CJ'Ie,EI,I/IT 3a MNoBblLLEHVAMIN JaBNeHNA

[MacnsiHbin hunbTp]
OAV-02/03

BOBYXa U CMa3KM, a TarKe MoBbIMI - OUALTPbI YAANSIOT U3 CMasKy Meskie

nepenagamn AaBneHVst CMasKku. MOCTOPOHHNE HYacCTULIbI.

(YcraHasnvsaeTtcsa Ha OAEM) * BeinyckaroTes fga Tvna:

3MKM 11 20 MKM.
[AaTumk macna-sBo3pnyxal

- Jatunk macna-sosmyxa obecriednsaeTt | [KnanaH oT6opa Bo3Aayxa]

OAV-01
- KnanaHbl oT60opa oberyatoT npoLiecc

BO3MO>XHOCTb MOBbILLEHUA HAAEeXHOCTU i

pa6OTbI BO3[yLLUHO-MaCNAHON CUCTEMBI -

CMa3KM, NOCPEACTBOM KOHTPONMPOBA- oT60pa BO3AYXa MOCAe OTCOBANHEHIA

CMa304HbIX NIMHWUM NS yxoda 3a cMa-

BcnomoraTenbHoe o6opyaoBaHmne

HNA MacgaHbIX YacTul, nornagarolmx 13 &‘ _n'-

CMecuTenst B NOALMMHUK. 304HbIM MaTepuasnom.

- YCTPOWCTBO MOXHO YCTaHOBUTb MO3XKEe
Ha Y)KE UMEIOLLIYIOCS CHCTEMY BO3[YLLIHO-
MacnsHON cMasku, NOACOeANHVB ero
K BO3AYLLHO-MacnsHOMY TPpybonpoBoay.
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6. BCMMOMOTI'ATEJIbHOE OBOPYAOBAHUE

fepMeTnYHbIe NPELU3NOHHbIE ANCTAHLUMOHHbIE KOJbLa
ONA WNUuHaenen cTaHKoB

Mpumep KoHUrypauun

JTabupuHTHas cTpykTypa

ﬂ,MCTaHLLMOHHOe KOJ1bLO C YNJIOTHEHNEM

o1 1 1 o

BI:II'IyCKHOe oTBEpCTNE ANA Macna

Pasmepsbl (Cepus 19)

XapaKTepucTukm
PaHblue ang npenotBpalleHns nonagaHnsa NOCTOPOHHMX YacTuL,

B MNOALMMNHUK LWNUHOENS UCNONb30BaNnUCb NabUpUHTHbIE
konbua. OgHako B CBS3M C TeM, YTO 3a30p MexXay BHYTPEHHUM
1 Hapy>XHbIM KOMbLLAMX BENNK, MOSHOCTbIO MpefoTBpaTuTb
nonagaHne NOCTOPOHHMX YacTul, cnoxxHo. KomnaHum NSK
y0anocb Cy3uTb MPOMEXYTOK MeXAy HUMK NOCPEeACTBOM
MPUCoOefNHEeHNsa YNNOTHEHUA K OUCTaAHUMOHHOMY KOJIbLY.
[BoliHas CTpyKTypa NabuvpUHTHOrO KofbLa W yniaoTHeHMe
YAyHLWaoT HaOeXXHOCTb ANCTaHLMOHHOMO KOnbLia.

@ HanpaBneHHOCTb Ha COXPaHEHME OKPY>XatoLLLEN cpedbl
YNAOoTHEHNS NPeaOTBPAaLLAaOT YTEYKY CMa3Kin

@ [10BblLLIEHHAsA HAOEXHOCTb
[pn cmasbiBaHWUM KOHCUCTEHTHOWM CMas3KOW OBYXCOMHast
CTPYKTYpa nabUpUHTHOrO Komblia 1 ynaoTHEHWE obecnevn-
BalOT BbICOKYIO COMPOTUBAAEMOCTb MOMagaHuto mnblan
1 OXNaanUTENBHOWN XXNOKOCTU.

Ha pucyHke cneBa nokasdaHa KOHgurypauus ¢ TPOWHbIM
YNIOTHEHNEM — NaBUPUHTHOE YNIOTHEHWE, KOTOPOE COCTOUT
M3 CTOMOPHOW KPbIWKW N OWCTaAHUWOHHOIO KOfblia,
BHYTPEHHErO KOfMbL@a C MEPBbIM YMNOTHEHMEM, a TakxXe
MPELM3MOHHOro AUCTaHUMOHHOIO KOJbla C OOMNOSHUTENBHBIM
BCTPOEHHbIM NAbUPUHTHBIM YNIOTHEHMEM.

BHyTpeHHUI Hapy>kHblili ®dacka
CrpasoyHbIli HoMEp AMZIA%TD ¢d nMa?/lyeTp ¢D Lspguisa s by, D, ANCTaHLMOHHOTO
(Mm) (Mm) (M) (M) (Mm) Konbua r (Mm)
X30-MTV19 30 47 10 34.3 43 0.3
X35-MTV19 35 55 10 39.2 50.5 0.6
X40-MTV19 40 62 10 46.4 58 0.6
X45-MTV19 45 68 10 50 63.5 0.6
X50-MTV19 50 72 10 55.2 67.4 0.6
X55-MTV19 55 80 10 61.7 74.6 1
X60-MTV19 60 85 10 66 80 1
X65-MTV19 65 90 10 71.7 84 1
X70-MTV19 70 100 10 77.5 93 1
X75-MTV19 75 105 10 82.2 98.5 1
X80-MTV19 80 110 10 87.5 103 1
X85-MTV19 85 120 10 94.8 111.6 1.1
X90-MTV19 90 125 10 98.8 118
X95-MTV19 95 130 10 103.8 122.8
X100-MTV19 100 140 10 111 131
X105-MTV19 105 145 10 116 135.4
X110-MTV19 110 150 10 121 140.4
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Cneuundunkaums
BbinyckHoe
oTBepcTme
LNs Macna
YnnotHeHune (5 ayx mecrax)
0 ¢3
B -0.05
~ 6 [lncTaHumoHHoe
KonbLLo
¥ HapyxHoro
Konblia
1|4
I R [lncTaHumoHHoe
KonbLO
¥ BHYTPEHHEro
1 Konbua
<
~—
s | | I
(a] d a o°
_ ASS _ _

Cuctema o60o3HauvyeHuin

65/- MTV] 10

Mpumep:

O603Ha4eHne
AUCTaHLMOHHOIo
KoJsbLa

HoMuHanbHbI BHYTPEHHWIA

avameTp

Pasmepbl

10: Cepusa 10
19: Cepus 19

0O603Ha4YeHne TunNa

MaTepma.n N3roToeneHnsa

JVMCTaHLMOHHOTO KOMbLia SUJ2
Hapy)XXHOro KoJbLia

Marepuan u3roTosneHus

[VMCTaHLIMOHHOTO KoMbLia SUJ2

BHYTPEHHEro Kosnbua

Marepuan
YMNOTHEHNS

Hutpunosas peanHa,

SECC

Mepbl NPeaoCTOPOXHOCTY MPK 06PAaLLEHNN

HeO6XO}J,I/IMO y4nTbiBaTb, 4Y4TO ONCTaAHUWMOHHBLIE KOJibLUa

Hapy>XHOro W BHYTPEHHEero KoJjel, MOryT pasfensTbcs,

NnosTOMY cnegute, YTOObI Pe3nHOBOE KOJIbLIO He BbINaJio Ui

He NoBPEeanoCh.

VicnonbayliTe yHMBepcalbHble KOMOMHALUM NOALNMHMKOB

(cM. cTp. 150-151) ¢ NPeunsnoHHbIMN ANCTaHLMOHHBLIMU

KOoJibLiaMi C YrisIOTHEHUAMMWN.

[}
s
Pasmepsbl (Cepus 10) §
BHyTpeHHM Hapy>XHbIi1 ®dacka &
CrpaBo4HbIi HOMEP pvameTp ¢d pvameTp ¢D LWnpura B Dy, D, AVCTaHLWOHHOTO [
(Mm) (Mm) (Mwm) (Mwm) (M) KombLa r (Mm) e
X30-MTV10 30 55 10 36.8 49.2 0.5 \8
X35-MTV10 35 62 10 41.6 56 0.5 (]
X40-MTV10 40 68 10 47.5 62 0.5 g
X45-MTV10 45 75 10 53.5 69 0.5 é
X50-MTV10 50 80 10 58.5 74 05 g
X55-MTV10 55 90 10 64.4 82 0.5 ©
X60-MTV10 60 95 10 69.4 87 0.5 g
X65-MTV10 65 100 10 73 92 0.5 o
X70-MTV10 70 110 10 80.8 101 0.5 5
X75-MTV10 75 115 10 85.8 106 0.5 o
X80-MTV10 80 125 10 91.4 114.6 0.5
X85-MTV10 85 130 10 96.4 119.6 0.5
X90-MTV10 90 140 10 103 127.8 0.8
X95-MTV10 95 145 10 108.5 134.5 0.8
X100-MTV10 100 150 10 112.5 137.8 0.8
X105-MTV10 105 160 10 120.4 148.5 1
X110-MTV10 110 170 10 124.6 155.5 1
X120-MTV10 120 180 10 134.6 165.5 1
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Yactb 5

TexHn4yeckoe pykoBoACcTBO

1. JonroBeYHOCTE" e : e « 138-145

JAonroBe4yHOCTb

YcTtanoctHas [ONrOBEYHOCTb Ka4yeHns 1 HOMUHaIbHasA rpy30rnogbeMHOCTb
HoBas Teopusa 0onroBe4HOCTn
2. Ctatnyeckas HOMMHaJIbHasA rpPy30NoAbEMHOCTb
M CTaTM4eCKne 3KBUBAJIEHTHbIE HArpy3Ku . . . . .. . .. 146-147

CraTnyeckas HoMUHanbHas
Py30M0AbEMHOCTb I CTaTUYECKUE
9KBUBAJIEHTHbIE HAarpy3kun

3. KombuHauumn pagmanbHO-YNOPHbIX LWAPUKOBbIX
MOOWMIHUMKOB . . . o ottt ittt ettt et e e e enenen 148-151
XapakTepUCTUKN KaXXOoNn KOMOUHaLMn
YHuBepcanbHas KoMbuHaums

4. MNMpepHaTAr UXKECTKOCTD . « . v v v v v v v e e ee e ea e n 152-169
Tunbl npepgHaTAra n )XeCTKkoCTu

Kom6uHaumu
papmanbHO-ynopHbIX
LWAPMKOBbIX NOAWWUNHUKOB

Tabnuubl — lNpenHaTar 1 >XECTKOCTb s,
5. MpenenbHas CKOPOCTb . . . . v vt v it eee e iee e 170-171 E g
B.C0MA3BKA . .. ..ot 172-175 §.§
7. DONYCKN NOOWMMHUKOB .. . .« v vovve e it eeee e e 176-183

[Jonycku paguanbHbIX MOALUUIMTHUKOB
[onycKkn KOHMYECKNX OTBEPCTUM

[onycku ynopHo-pagauanbHbiX LapyKonoaLLUIHUKOB

MpepenbHasn
CKOpOCTb

8. KOHCTpYKUMNA BanNoOB M KOPMNYCOB . . . . ... ... v. .. 184-188
lMocagkn BanoB 1 KOPNyCcoB

Jonyckn Banos 1 Koprnycos
Pasmepebl 3anneynkos Bana u kopnyca
Pa3mepsbl chacku

9. ANCTAHLUMOHHBLIE KOJIbLA .« - o vt e v ie e aaenan e 189-193
Paamepbl ANCTaHUMOHHbBIX KOSeL,

Mono>keHne pacnblIMTeNbHOM HacaaKu

KoHcTpykuus HAonycku
noAWUNHUKOB

BaJioB 1 KopnycoB

AucTaHUMOHHbIe
KonbLa
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1. AOJITOBE4YHOCTDb

YcTanoctHas AONroBe4HOCTb Ka4eHus

N HOMUHaNbHasA rpy3onogbeMHOCTb
Odonrose4yHoCTb NogLMNHUKA

PasnnyHble OYHKLMM NOOLWMMHMKOB Ka4YeHUs MEHSIOTCS B 3aBu-
CVIMOCTV OT KOHKPETHOMO MPUMEHEHNSI NOALLNMHNKOB. 3TN dyHK-
UMM OOMKHBI BbINOMHATLCSA MPOAOMKUTENBHOE Bpems. [axe
B YCNOBMSIX HaAneXallel YCTaHOBKU M KOPPEKTHOW aKcryaTa-
UMM MOAWNMHUKLA B KOHEYHOM CHYETE BbIXOASAT M3 CTPOS BCREA-
CTBME MOBbILLEHNS YPOBHS LUyMa 1 BUOpaumii, NoTepy TOYHOCTU
X0fa, YXyALEHNS CBONCTB CMa3K UM YCTaNIOCTHOMO PaCTPECKU-
BaHWsi MOBEPXHOCTEN Ka4eHUS.

[onroBe4YHOCTLIO MOALLIMMHMKA B LUMPOKOM CMbICTE CNOBA Hasbl-
BaeTCs Nepunom, B TeHEHNE KOTOPOrO MOALLIMMHMK NPOOOMKaET
NencTBoBaTb N BbINOMHATL TpebyeMble OT Hero yHKLMUN.
[onroBe4HOCTb MOALLIUMHMKA MOXET ObiTb OonpeaeneHa Kak
LymoBasi, abpasmBHasi, CMa304Hasi [ONrOBEYHOCTb U YCTanoCT-
Has OONrOBEYHOCTb KadeHusl, B 3aBUCUMOCTM OT TOrO, KakoW
MPUHMHON Bbl3BaHa NMOTEPS KCMyaTaLMOHHbIX Ka4eCTB noaLwmn-
HVKa. [ToMUMO BbIxoda M3 CTPOSA MO MPUYMHE €CTECTBEHHOIO
N3HaLWMBaHWS, MNOAWNMHMKA MOTYT BbIXOOUTb M3 CTPOSI BCNEA-
CTBME Harpesa, MOSIBNEHWS TPELUMH, MOSBNEHMS LapanuH Ha
MOBEPXHOCTHAX KOMEL, M3HOCA YNAOTHEHU AN BO3HUKHOBEHMS
OPYrVIX MOBPEXAEHWA. STV 0B6CTOATENBCTBA HE CREAYET NMOHMMATD
KaK HOPMasbHbI BbIXOA MOALLMMAHMKA M3 CTPOS, MOCKOMbKY OHU
BOSHWKAKOT B pe3ynbTaTe OWMOOK Npu BbIOOPE MOALLMMHMKOB,
HEMPaBUIbHOM KOHCTPYKUMM MM METOAA MPON3BOACTBA CMEX-
Horo 06opyaoBaHNSs, HENpPaBWUbHOM COOPKX U HeyoBNETBO-
PUTENBHOMO TEXHNYECKOrO 0OCNY>XMBaHWSA MOOLIMMHIKOB.

YcTranoctHass [ONroBe4HOCTb Ka4eHNss 1 HOMUHaJIbHaA
[OJITOBEYHOCTb

Mpun akcnayatauum NOALIMMHUKOB KadeHusl nof, Harpy3Kom
[IOPOXKKMN KaYEeHUs X BHYTPEHHMX 1 BHELLHUX KOJEL, U 31eMEeHTbI
Ka4eHVst MOABEPratoTCA MHOMOKPAaTHOMY LIMKIIMHECKOMY Harpsi-
XeHuno. BcnencTeme ycTanocTvi MeTana KOHTaKTHbIX MOBEPXHO-
CTell IOPOXKEK W 3NIEMEHTOB KadeHus OT MaTepuasa noaLLnmHm-
KOB MOryT OTCllamBaTbCs YacTulbl. STO SBNEHWE Ha3blBasTCs
oTCnavBaHVeM. YCTanocTHas 10IfOBEYHOCTb KadeHWs npeacTaB-
nseT coboit oblee YMcno 060pPOTOB, 3a KOTOPOE MOBEPXHOCTH
NOAWMMHMKA HAYHET COUTLCS BCNEACTBYE HANPSKEHNS.

970 HasblBaeTCst YCTaNOCTHOM AOMArOBEYHOCTHIO. [ake BHELUHE
WAEHTVYHbIE NOALLMMHUKA, OAMHAKOBOrO pasmepa, OAHOMO 1 TOro
e Tuna, caenaHHble 13 OHOrO 1 TOro e maTepuana, noasep-
ralowmMecst OMHaKoBbIM TEMNOBLIM BO3AENCTBUSIM U OPYrUM
Harpyskam, obnafatoT BecbMa pasjMyHOM YCTaNoCTHOM [ONro-
BEYHOCTBIO Ka4eHUsi Jaxe B UOEHTUHHbIX YCIIOBWSIX SKCryaTa-
umn. 9TO NMPOUCXOAUT BCNEACTBUE OTClamBaHus MaTepuanos
13-3a WX YCTanocTh, KOTopast 3aBuUCUT OT MHOMMX ApYrvX napa-
mMeTpoB. CnepoBaTtenbHO, «HOMUHANbHAS LONrOBEYHOCTb»,
B OTHOLLIEHW N KOTOPOW YCTaNIOCTHAsA [10/ITOBEYHOCTb paccmaTpu-
BaETCS Kak CTAaTUCTUYECKOE SIBNIEHWE, B UCMONB30BaHWM Npepro-
YTUTENbHEE, YeM (hakTM4ecKas ycTanocTHas A0SIrOBEYHOCTb
KayeHus:. MpeanonoxXmnM, HTo HEKOTOPOE KOMMHECTBO NOALLNMHM-
KOB OIHOTO 1 TOrO >Ke T1na paboTatoT No OTAENLHOCTW B OfMHa-
KOBbIX YCNOBUsSIX. Yepe3 onpefeneHHbIA NPOMEXYTOK BPEMEHM
10% STVX NOALUMMHMKOB BbIAAYT U3 CTPOSt B pe3yfbTarte oTchnau-
BaHWS, BbI3BAHHOIO YCTa/IOCTBIO KadeHus. O6LLge 1mcno 060poToB
Ha 3TOM CTaaun ONPENENSETCS Kak HOMUHaTbHASH AONrOBEYHOCTb,
WNW, ECN CKOPOCTb MOCTOSIHHA, HOMUHAbHAS [10NrOBEYHOCTb
4aCTO BbIPaXKAETCH Yepe3 obLiee KOMMYeCTBO paboymx 4acos,
npoLeawnx Ao Toro MoMeHTa kak 10% MoAWMMHNKOB BbILLINA 13
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CTpos 13-3a oTcnameanus. MNpu onpegeneHun cpoka Cny>xobl
MOALUMMHNKA YaCTO MPUHUMAIOT BO BHUMAHWE TOMBKO HOMUHASTBHYIO
fonroseqHocTb. OfHaKo B pacyeT cnefyeT NpUHMMATh 1 apyrie
hakTopbl. Hanprmep, MOXHO OLEeHMBaTL CMa304HYHO [OSroBeY-
HOCTb MOALLUMMHWKOB, 3anpaBfieHHbIX Mepen YCTaHOBKOW KOHCW-
CTEHTHOW CMa3KOoM. MOCKOMbKY O LYMOBOW 1 abpasviBHOM AONrO-
BEYHOCTN CYAST MO VMHAMBUAyaNbHbIM CTaHAAPTaM PasfnyHbIX
YCTaHOBOK, KOHKPETHbIE 3HAYEHUs LLIYMOBOW Mav abpasunBHOW
[ONTOBEYHOCTU CriedyeT ONpPeaensTh OMNbITHbIM MyTEM.

HomuHanbHas guHamunyeckas rpy3onogbLeMHOCTb
HomuHanbHas guHammyeckast rpy3onogbeMHOCTb ONpeaens-
€TCH Kak MOCTOsIHHasA Harpyska, npunaraeMas Ha NoALUMMHMKA
C HEeMOABWXHBIMU Hapy>XHbIMU KOMbLIAMW, KOTOPYIO MOryT
BblAep>KaTb BHYTPEHHME KOJbLA 32 HOMUHASTBHBIA CPOK CIY>KObI
B oAvH MunnnoH obopoToB (10° 06). HoMuHanbHas rpyso-
MOABbEMHOCTb paamaibHbIX MOALMAHUKOB OMPEAeNAeTCa Kak
LieHTpa/bHas paguanbHas Harpy3ka, HanmpasBrieHe 1 3Ha4eHne
KOTOPOW MOCTOSIHHbI, TOrAa Kak HOMUHAIbHasA rpy30MnogbeM-
HOCTb YMOPHbIX MOALVMHUKOB SBASETCS OCEBOW Harpy3om
MOCTOSIHHOIO 3HAYeHNst, MpuaaraeMmor B OOMHAKOBOM C LiEH-
TPanbHOM OCbIO HaNpPaBAeHUN. 3HaYeHNs HOMUHANBHOW rpy-
30MOABbEMHOCTU B Tabnmuax pa3mMepHOCTU MPUBOOSTCS Mofg,
ob6osHaqeHnsaMm C, Ansa pagmansHbix noawmnHnkos 1 G, ons
YMOPHbIX NOALLNMHMKOB.

HomuHanbHas gonroBe4yHOCTb
I\/Ie>+<,£|,y Harpy3K0|7| MOALVMHMKA Y HOMUHaJTBHOW LONTOBEYHO-

CTbtO CYyLLEeCTBYET creayllee OTHOLLeHVe:

ﬂ'ﬂﬂ LLAPWKOBbIX NOALLINNHNKOB

3
(g

6 3
Lo=gon [p]

[nst PONMKOBbIX MOALLIMMHMUKOB

10/3
(g

6 10/3
Lo~ gon (p]

roe L1o : HomMmHanbHas goaroBe4HOCTb
(106 06 nnm v)
P : Harpyska nogmnHmka
(exkBUBaneHTHas Harpyska) (H).
(cm. cTp. 125)
C : HomuHanbHas gyHammndeckas
rPYy30MOABEMHOCTL NoALWMAHNKA (H).
[ns pagnanbHbIX NOALWLNAHNKOB
C o6osHa4aetca kak C,
[nst ynopHbIX NOALUMMHUKOB,
C obosHaqaeTcd kak C,
n :YactoTta BpaileHus (06/MUH).

Ecnn nogwmnHukn paboTtatoT ¢ NOCTOSHHOM CKOPOCTbHO,
yO06HO BblpaXkaTb YCTANOCTHYHO AONMOBEYHOCTL B Hacax.
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OnHamuyeckasn aKBuBasieHTHas Harpys3ka

B HekoTOopbIX cUTyauusix mpuiaraeMble K NOALLMMHUKAM Harpys-
KU SBNSAIOTCS UCKIKOYUTENBHO pagnanbHbIMU UM OCEBLIMU,
OfHaKo B BOMBLUMHCTBE Cly4aeB 3TV Harpysku COYETaloTCs.
Kpome Toro, Takvme Harpy3ku 0OblHHO HEYCTON4YMBbI Kak Mo
BENUYMHE, TaK 1 MO HanpaBeHWIO.

B mogobHbIx cnydasx akTuiecku mpunaraemMble K NOAWM-
HMKaM Harpysku Henb3s MCNOoNb30BaTb AN BbIYMCIEHUS
[LONTOBEYHOCTU; OTCtOAa BbITEKAET HEOOXOAMMOCTb OLEHKM
MMNOTETUYECKON Harpy3sky, UMEIOLLIE MOCTOAHHYIO BENHUHY
1 MPOXOOSLLEN Yepes LEHTP MOALUMMHNKA, W JatOLLEN Ty »Xe
[ONrOBEYHOCTb MOALIMMHMKE, KOTOPYKO 6bl MOOLLMMHUK NOMy-
4N B (PaKTUHECKMX YCNOBUSAX Harpy3kM 1 BpalleHus. Takas
rMnoTeTMYeckas Harpyska HasblBaeTCs AUHAMUYECKOM
SKBUBAJIEHTHOWM Harpy3Kkom.

Ecnv npuHATb, 4TO 3KBUBANEHTHaA pagmanbHas Harpyska
paBHa P, , pagyanbHasa Harpyska — F, , oceBad Harpyska — F, ,
a yros KOHTaKTa o, TO OTHOLLUEHUE MeXOy SKBUBaNEHTHOM
pagvanbHON Harpy3kom 1 Harpy3kor NOoALUMAHMKE MOXET

ObITb NPUBAN3UTENBHO CAEOYHOLLMM:
P = XF + YF,

roe X : KoathduumeHT pagnansHom Harpysku | Cwm.
Y : KoahdyLMeHT 0CeBoi Harpyskm Tabnmuy 1.1

KoathhnumeHT 0CeBoM Harpy3kn N3MEHAETCH B 3aBUCUMOCTY

OT yrfa KoHTakTa. [ns pomMKoBbIX MOALLUMMHAKOB Yrofl KOHTaKTa
OCTaeTCs MOCTOAHHBIM, BHE 3aBVCUMOCTI OT BESNHMHBI OCEBOW
Harpy3ku. B cnyyae ¢ ogHopsioHbIMM paamanbHbIMK LLapUKO-
BbIMW MOALVMHMKAMM U PaanasibHO-YMOPHbIMA LLIAPUKOBBIMMA
MOALLUMMHMKAMW YrONn KOHTaKTa yBEMHMBAETCSA MPW MOBbILLEHWN
OCEBOVI Harpy3Kku1. Takoe MSMEHEHIE Yriia KOHTaKTa MOXXET ObITb
BbIP2XKEHO C MOMOLLIBIO OTHOLLIEHVS HOMUHATBHOW CTaTUHECKOW
rpy3onogbemHocTn C,, 1 0ceBOM Harpyskun F,. B Tabnnue 1.1
npuBeaeHbl KOIPMULIMEHTLI OCEBOM HArPy3Kn OJ1A YrNOB KOH-
TakTa B COOTBETCTBAM C 3TUM OTHOLLIEHMEM. [Tpn paccMoTpeH N
pafvanbHO-YMOPHBIX LLIAPUKOBBIX MOALLMMHMKOB BO3OENCTBME
N3MEHEHNS yrna KOHTaKTa Ha KO3MMDULIMEHT Harpy3kn B HOP-
MaJsTbHbIX YCIOBUAX MOXHO UIHOPUPOBATL AaXKe NPy 60bLLMX
3HaYEHNSX yriia KOHTaKTa, Hanpumep, 25°, 30° nnm 40°.

[na ynopHOro noflunHuKa ¢ yriomM KoHTakta a # 90°
HECyLLEero OAHOBPEMEHHO paguaibHyO 1 OCEBYIO Harpy3Kku,
9KBMBAIEHTHasA OCeBas Harpyska P, CTaHOBUTCS CneaytoLLen:

P,= XF + YF,

Tabnuuya 1.1 SHaveHne KoadduumeHTos X n'Y

Hopware-| jf F* OpvHo4Has komnoHoBka, DT DB nnn DF
Hblt yron % e | F,/F=e | F,/F>e | F,/F,<e | F,/F,>e
e X Y| x |y |[x Y| x| Y
0.178/ 0.38 1.47 1.65 2.39
0.357| 0.40 1.40 1.57 2.28
0.714| 0.43 1.30 1.46 2.1
1.070| 0.46 1.23 1.38 2.00
15 [1.430]/0.47 | 1 0 0441191 1.340.72 | 1.93
2.140| 0.50 1.12 1.26 1.82
3.570| 0.55 1.02 1.14 1.66
5.350] 0.56 1.00 1.12 1.63
18 - 057 1 0 ]0.43|1.00]1 1.09 | 0.70 | 1.63
25 - 1068 1 0 /041,087 |1 0.92 | 0.67 | 1.41
30 - 080 1 0 ]0.39|0.76 |1 0.78 1 0.63 | 1.24
40 - (114 1 0 1035|0571 0.55 | 0.57 | 0.93
50 - |149| - - 10731 1.3710.57 | 0.73 | 1
55 - 179 - - 1081 1 1.60|0.56 | 0.81 | 1
60 - 1247 - - 10921 1.90 | 0.55|0.92 | 1

*jpaBHo 2 gpna DB, DF n 1 gna DT

Tabnuuya 1.2 HomuHanbHasi rpy30nogbeMHOCTb MHOMOPSAOHbLIX
KOMMOHOBOK PYLLIT

[ByxpsgHas TpéxpspgHasn YeTblpéxpsaHas
Cr COV CI’ COI’ Cr COV
1.62 2 2.15 3 2.64 4

KoadbnumeHT yBenm4eHnst OTHOCUTENBHO OQHOPSAHON KOMMOHOBKN.
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1. AOJITOBE4YHOCTDb

Bbiuncnexnune AOJITOBEYHOCTHU COCTaBHOM rpynnbl noAWNNHUAKOB
[Mpy MCNONB30BaHNN COCTaBHOW KOMOMHALMM MOALUMMAHMKOB KadeHUs1 B OOHOW MallMHEe MOXKHO OnpefenvTb YCTaNoCTHYHO
[OMrOBEYHOCTb OTAENbHBIX MOALLUMIHNKOB, ECNN U3BECTHA BO3AENCTBYIOLLASA Ha KaXKbIM NOALUMMHVK Harpy3ka. Kak 6bl TO HM ObIno,
B OOMbLUMHCTBE Cly4aeB 060pYyAOBaHWE BbIXOAUT U3 CTPOS MPWU OTKa3e MOALIMMHMKA, BbI3BAHHOrO MOSIOMKOM IKOOOro U3 ero
KOMMOHEHTOB. TakM 06pa3oM, B HEKOTOPbIX CITyHasiX MOXKET BO3HUKHYTb HEOOXOANMOCTb 3HaTb YCTAIOCTHYHO AOMrOBEHYHOCTb MRyMMbl
NOALUMMHUKOB, UCMONBb3YEMbIX B OAHOM MallMHe. YCTanocTHast AONrOBEYHOCTb MOALUMMHUKOB MOXET CUIIbHO pacxoguTbCH,
¥ MpYMEHseMOe HaMu /1 pacHeTa yCTalloCTHOM A0NITOBEHHOCT ypasHeHve L, = (%)8 pacnpocTpaHsaeTcs Ha 90% cnyyaeB (4T0
TaKKe Ha3bIBAETCHA HOMVHAIBHOW YCTaNOCTHOM OONrOBEHHOCTHIO, ABNSIOLLENCSA MO0 CyMMapHbIM YMCIOM 060POTOB, MO0 4acos,
3a koTopble 90% rpynmbl OOMHAKOBBIX MOALLNMHUKOB, (DYHKUMOHUPYIOLLEN B OOHWX U TEX XKe YCIOBUSX, BbIXOOST U3 CTPOS).
LOpyrumn cnoBamu, pacyeTHas yCTaloCTHasa OOMrOBEYHOCTb ANA OOHOMO MOALWMUMHMKE UMeeT BepoATHOCTb 90%. oCKOAbKy
BEPOSTHOCTb AOSTOBEYHOCTU Ha OMpedeneHHbI MPOMEXYTOK BPEMEHM ONS COCTaBHOW rpymnbl MOALUNMHMKOB BbIBOAUTCS U3
BEPOSATHOCTN [LOMFOBEYHOCTM HA TOT >XEe MPOMEXYTOK BPEMEHM AN OTAENbHbIX MOALWMHMKOB, HOMUHAMbHAasA yCTanocTHas
[ONrOBEYHOCTb COCTABHOWM MPyNMbl MOALLUMMHNKOB OMPEAENSETCA He TOMbKO MCXOOst U3 KpaTHyanLlen yCTanoCcTHOW A0NrOBEYHOCTH
cpean oTAeNbHbIX MOAWNMHUKOB. PakTUHECKN CPOK Cy»XObl MPYNMbl OKa3bIBAETCS rOpasfio KOPO4e Cpoka Cry»Obl MOALLMHMKA
C CaMoW HWU3KOW yCTanOCTHOM [OArOBEYHOCTBIO. [MpUHMMAs HOMUHANBbHYIO YCTaNOCTHYIO AOAMOBEYHOCTb OTAESbHbIX
NOAWMNHWKOB pasHow L., L, L, ..L , @ HOMVHaIbHYIO YCTaNnoCTHYKO [OJ/ITOBEYHOCTL BCEV MPYMMbl MOALLMMHMKOB pasHoM L,
Nosy4aeM HKECNEAYIOLLEE PABEHCTBO: 1 _ 1 + 1 + 1 + + 1

Le L1e Lze

T e Tt T e
L, L
roe, e = 1.1 (kak 4ns WapuKoBbIX, Tak 1 ANs PONMKOBBIX NMOAWLMNMHAKOB).

n

Korpa F_, < 0, MpeaHaTar CHUXaeTCs, TakuM 00pasom:
Fu=F, v F,=0

PacueT fonroBe4HOCTY pagmasibHO-YNOPHbIX
LIAPVKOBbIX NOALIMIMHUKOB C NPEAHATArOM

[na yctaHoBneHs CyMMapHOro paavansHoro (F) n 0cesoro OBLLMIi papVanbHBIii KOMMOHEHT Harpyakit (F) Ha Kaxasii

(F,) KOMMOHEHTOB Harpyski Ha KaXAabli MOALWMHUK B

prI'II'IOBOI7I KOMMOHOBKe paananibHO-YNOPHbIX LLapnKOBbIX
noawnnHMKOB C npegHaT4aroMm B pacyeT cliegyeT npuHNMaTb
BHeLLHMe paavanbHyto (F ) 1 ocesyto (F,, ) Harpysku, ocesyto

npeaBapuTeNibHyto Harpysky (F, ) 1 pacnpeaeneHne Harpyskm.
[MocnegHee ABnAeTCA PYHKLUMEN SMEMEHTa KadeHus mno

MOALMMHUK YCTaHaBIMBAETCS COMIacHO OTHOLLEHMIO OCEBOW
Harpysk Kaxkgoro MoALLMIHMKa K OOLLe OCeBol Harpyske,

rOe KakObl KOMMOHEHT BO3BOAUTCA B CTEMeHb 2/3:
2/3

al F

= —Fn =53 X
r FZQ + F§2/3 re

COMPOTMBNEHNIO AehopMaL OOPOXKEK, MPOMOPLIMOHANBHOWN
2/3
3Ha4YeHUN0 Harpysku B cteneHn®s. MNpouenypa pacyeTa ons F - Fa % F
r2 2/3 2/3

PAaCMNpPOCTPAHEHHbIX BApPUAHTOB CBOPKU OAMHAKOBbIX Foi+F2 ©
NOAWNMHNKOBE OMCLIBASTCA HIKE. OuHamudeckas oKBrBaneHTHast paguasbHas Harpyska (P.)
1 (P,) ANt KXKOOro NOALLMMHYIKA:

P.,=XF,+YF,

Pr2 = XFr2 + YFaZ
3HadeHnsa X n'Y 6epyTtes n3 Tabanupl 1.1 (ctp. 139).

KomMmnoHoBKa «CrnuHa K cnuHe», aBa NogLWUnHmuKa

(1) 2

HomMuHaneHast 4ONroBeyHoCTb (L KaKgoro noguunnHunka

o)
SABNSETCA CNEOyHoLLEN:

Fao —— Y — Fao 3
! :16667(Cr) .
Fae — ‘ 1 10(1) n /3r1
Fe 16667 [ C, \°
- (Pi) )

[Nofd, NPUNOXXEeHHOW BHELHEN pagmnanbHOM Harpy3kom
(F,) cymmapHbIi npegHaTar (Fap) paccynTbiBaeTCs

cnenyrowmM 0bpasom:
F.x1.2xtano + F,,

[Ba nofwunHuka MoryT ObiTb MPUHATHI 3a e4UHULY
o6GopynoBaHns, W, COracHO TEOopUM BEPOATHOCTH,
JONrOBEYHOCTb 3TOW eAVHWULbI, UM napbl NOALNMHNKOB,

Fep= — D) 6yfeT MeHblle, Y4eM camas HU3Kas HOMUHaNbHas
koraa  F, <F,, ncnonsayercs F, =F, [ONFOBEYHOCTb 3TUX MOALMMHUKOB MO OTAENBbHOCTW. TakuMm
obpasom:
CyMMapHbIi 0CEBOM KOMMOHEHT Harpysok (F,,, F,) 1
C MPUMOXKEHHO K KabxOOMY MOAMUMIHMKY (1 1 2) ocesoit L= y = (1)
Harpy3KoW: o+ T) :

F, =2/3F, +F,
F,=F,-1/3F,
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KomnoHoBka nogwwunHukos DBD

@)

— Fao

[log NMPUNOXXEHHOW BHELLHEN pagnanbHOW Harpy3kow
(F ) cymmapHbln npegHatar (F ) paccyuTbiBaeTcs

re ap

cneaytoLmM 06pasom:

F x1.2xtana+F
F = re ao

ap1 gl
F . x12xtano+F,
Fap2 = 5

korpa F,,<F, /2, vcnoneayetca £ =F, /2
" Fap2 <F

ao’

venonb3yetca F_ = F
ap2 ao

CyMMapHbI OCEBON KOMIMOHEHT Harpysku (F,,, F,,) Ha

KaxKObI MOALLIMMHVK C MpuiaraeMor OCEBOWN Harpy3KoW:
F.=04F +F
al ae ap1
Fp=F,,—02F,

Korga Fa2 < 0 npegHaTar CHKAETCs, TakuM 06pasoM:
Fo=t= wr -0
at™ 9 a2~

O6wmin paguaneHbIi KOMMNOHEHT Harpysku (F) Ha
KavKabI MOALUMMHNK:

f: 2/3
al
=< X
Fr1 OF23 4 F23 Fre
at a2
2/3
f:a2
F =

w= 2F4+FZs X F.
[drHamnyeckas aKBMBaNEHTHas pagvanbHas Harpyska
(P.) v (P,) ons kaxxOoro NoALLMMIHVKa:
F3r1 = )<}:}1 + )/}:31
P,=XF,+YF,
3HadeHna X n Y cneayet 6patb B Tabnuue 1.1, ctp. 139.

HomuHanbHas [oNroBe4HOCTb (L, ) Kexkaoro noAumnHmKa:

16667 [ C, |’
L10(1): n (Pr1 ) ()
16667  C: |’
Lm(z): n ( P, ) (1)
L,, ong rpynnbl = ] 1 . ()
L: + L )1.1

KomnoHoBka nogwunHnkos DBB

]
-
o
o
I
T
o
@
o
[
[
o
=1

[Noa NPUNOXEHHOW BHELLHEN paamnanbHOW Harpyskom
(F,) cymmapHbIi npegHaTsr (Fap) pacc4ymMTbiBaeTCs
crneaytoLmM 06pas3om:

Fex1.2xtana+F,,

ap 4

korpa F, <F,/2, vcnonesyetcs F = F, /2

CymMapHbI 0CEBOM KOMMOHEHT Harpyskm (F,,, F_,) Ha

KaxkapIM NOALUMMAHVIK C NpuiaraeMom OCEBOWN Harpy3KOW:
Fo=1/3F +F,
F,,=Fap—-1/6F

korpa F,, <0 npensapuTenbHas Harpyska CHUXaeTcs,
Taknum 06pa3omMm:

f:
,:;1 = :2 n f:aZ = ()

Obuwnin pagnanbHbli KOMMOHEHT Harpysku (F) Ha
KaXXAbIl NOALLUMMHVIK:

i: 2/3 i:
I:}1 = ) — X re
F23 4 F23 2
al a2
2/3
Fr = 7,:32 x Fr

Fa+Fy 2
[OnHammndeckasn skBvBaneHTHas pagmanbHast Harpyska
(P (P.,) AN Kakaoro NoAwnnHmKa:

P,=XF,+YF,

P,=XF,+YF,
3HaveHns X n Y cnegyeT 6pate B Tabnvue 1.1, ctp. 139.

HomuHabHas [oNroBe4HOCT (L, ) KeXKOoro NoAwnnHYKa:

_16667( C, |3
oty =L (Tn) (1)
_16667( C. \
Lo SIS
r2
1
L,, ons rpynmsl = ] 3 . (4)
+ EER
l'}ﬁ(n ['}ée))
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1. AOJITOBE4YHOCTDb

Hosas Teopunsa nonroBe4HoOCT

BeepeHne

B nocnenHue rogbl TEXHOMNOMMSA MOAWMUMHUKOB MHTEHCMBHO
pasBuBanacb, B 0COBGEHHOCTM B 06/1aCTAX TOYHOCTM
pasmMepoB U YNCTOTbI MaTepuanosB. bnarogaps atomy
NOALNMHMKL Tenepb MOryT SKchfyaTMpoBatbcs B 6onee
4yucTom cpepe m obnapgatoT 6onblen ycTanoCTHOM
OONFOBEYHOCTBIO KaYeHWs MO CPaBHEHMIO C pe3yfbTaTtamu
BbIYNCIEHNST [OTOBEYHOCTM MO TPAAULIMOHHOW (hopmyne
MOC. Takum yBenn4eHMeM cpoka Cy>KObl Mbl OTHacTh
00513aHbl CYLLECTBEHHbIM TEXHONOMMYECKUM OOCTUKEHMSM,
NMEKLWMM OTHOLWEHNE K MOAWWUMNHMKAM, Hanpumep,
TEXHOMOMM YACTOTbI CMa304HbIX MaTepuanos v (unbTpaumm.

ObbiHHas hopmyna pacyeTa OONArOBEYHOCTM, OCHOBaHHas Ha
Teopusx k. NlyHobepra n A. ManbMrpeHa (nanee — Teopus
L-P), npyHMMaeT BO BHUMaHWE TOMBKO MOAMOBEPXHOCTHOE
oTcnamBaHne. OTO gABNeHWEe, NPU KOTOPOM TpPELLUHDbI,
nogsngaroLnecda scrnenctamne BOB,EI,GI?ICTBI/IH ANHaMn4eCcKoro
KacaTe/lbHOro HanpsaxXeHuna HenocpeacTtBeHHO MNon4
MOBEPXHOCTbIO KaYeHWUs, 3aTeM MOCTeneHHo AocTuratT
NMOBEPXHOCTWN B BMAe OTCNavBaHA.
1 T:): .Ne-V

s g

Hosas chopmyna pacdeta gonroBeqHocT NSK mpeanonaraer,
YTO YCTaNoCTHasi AOMMOBEYHOCTb KaydeHUst SIBASIETCS OOLMM
pes3ynbTaTtoM coYeTaHns BO3LeUCTBUN OOHOBPEMEHHO
BOSHMKAIOLLIMX MOAMOBEPXHOCTHOIO M MOBEPXHOCTHOMO BMAOB
oTCnavBaHvis.

HoBas hopmyna pacueta gonroee4Hoctn KomnaHum NSK
(1) MNognoBepxHOCTHOE OTCNaMBaHve

MNpennocbiNKoOM Ons NOANOBEPXHOCTHOrO OTCNavBaHus
MOALUVMAHMKOB Ka4eHUs SBAAETCH KOHTAKT S/EMEHTOB
Ka4YeHUss C LOPOXKaAMU Ka4YeHUsd C MUCNONb30BaHUEM
[OCTaTO4YHOro0 U HEMNPEPBLIBHO MOALEPXMBAEMOro Cos
YMCTOrO CMa304HOr0 Mateprana.

Ha puc. 1.1 npuseaeHa [0ONrOBEYHOCTb L, AN KaXKAbIX
YCNOBUIA UCMbITAHUI C MakKCUMaslbHbIM MOBEPXHOCTHbLIM
KOHTaKTHbIM faBneHuem (P__) 1 YNCNOM MPUITOXKEHHbIX
UMKNMYEeCKNUX Harpy3ok no opamHate m abcuyucce,
COOTBETCTBEHHO.

JIHns TeOpeTUHECKOR AONTOBEYHOCTW L, HA PUCYHKE - 3TO
TEoOPEeTNHECKAA NNHNSA, MOCTPOEHHAA MPY MOMOLLM OBbI4HOM
dopmynbl pacyeTa 4ONroBeYHOCTU. 10 Mepe yMeHbLUEeHUSs
OaBMeHnsi MaKCUMalIbHOMO KOHTaKTa MOBEPXHOCTEN NUHUA
dhaKTUYEeCKON OONrOBEYHOCTU OTAENAETCHa OT NUHUN,
MOCTPOEHHOW MNPU MOMOLLN OBBLIYHOrO TEOPETUHECKOTO
pacyeTa, W OBUraeTcs MO HanpaBfeHWto K GOoNblUei
OONroBEeYHOCTU. OTO OTAeNeHWe npepnonaraeT Hann4dme
npeaena ycTanoCTHOW Harpysku P, HWXe KOTOpOoro
yCTanocTu KaveHusa He BO3HWUKaeT. [loapobHee 3oTO

NPOVIKOCTPUPOBAHO Ha puc. 1.2.

142|NSK

Puc. 1.1 PeaynbTarhl nCnbiTaHNin Ha JONTOBEYHOCTb
NPV NCMOSIb30BaHNM YNCTON CMa3KM

6000
E | Mnockas waiiba
© 5000 6204, dunbtpauus 10 um
I
= 4000 F o 6206, dpunbTpauma 10 pm
z g Q 6206, unbTpayus 3 pm
s o 6206, punbTpaums 10 UM
- 3000
5os 7306 (VIM-VAR)
§ g dunbtpaumsa 20 p
S8 TeopeTuyeckas
] = 2000 LO0JITOBEYHOCTb Lyg
T g M50,
= m
o8 BonbLlue TeopeTuyeckon puneTpaums 6 i
= [,0/IrOBEYHOCTM (Hanuume
a npefena ycranoCTHOW Harpysku)
o
I(:U[ 1000 | | | | |
10° 10° 107 108 10° 10" 10"

Konunyectso MOBTOPHbIX HAarpy3kKok, LnKbl

Puc. 1.2 Hosas Teopus gonrosevHoctn NSK, yynTbiBatoLas
npegen ycTasoCTHOM Harpy3Ku

o
@
X
=
I
=
=
3
g Hosas Teopus nonroseyHoct NSK
==
@
Y4
% Pu .......................................................
=
@
2 TpagunumoHHas P, : npepen yctanoctHown
Teopus Harpysku
-
»

Cpok cnyxbbl

(2) MNoBepxHOCTHOE OTCNanBaHne

Mpn hakTrdeckom akcnayataummi NOALNMHUKOB CMa304HbIN
MaTtepuan 4acTo 3arps3HsaeTcsd TakMMy NOCTOPOHHUMMU
YacTULaMM, Kak MeTallimyeckas CTpy>KKa, rpar, necok v T.4.
CmellaBLNCh CO CMa304HbIM MaTepuanom, MHOPOLHbIE
4acTuLpl BOABAMBAIOTCH SNIEMEHTAMU KA4eHUst B LOPOXKU
KayeHusi, 1 Ha NMOBEPXHOCTHAX OOPOXKEK U 3MIEMEHTOB Ka4eHWs
MNOSABASIOTCHA BMATUHBI. HanpsikeHne KOHUEHTpUpyeTcst no
KpasiM BMSATUH, B pe3ynbTaTe 4ero BO3HUKAKOT TPELUMHBI,
KOTOpPbIE CO BPEMEHEM PA3BMBAOTCHA B MPOLIECC OTCanBaHnA
MOBEPXHOCTEN OOPOXKEK N SNIEMEHTOB Ka4YeHWs.

Kak nokaszaHo Ha puc. 1.3, B ycnoBusx akcnayatauum
COBMECTHO C 3arpA3HEeHHbIM CMa304HbIM MaTepuasniom nog
HU3KNUM MakCuMallbHbIM MOBEPXHOCTHbLIM OaBfieHUEM
dhakTuHeckaa [ONTOBEYHOCTb OKa3blBAETCHA MEHbLUE
[OArOBEYHOCTU, PaCcCHUTAHHOW MO 0BbIHHOM hopmyne. JTnHma
HaKTUHECKON OONrOBEYHOCTU OTAENAEeTCa OT NUHUN,
MOCTPOEHHON C MOMOLLbIO pPaCHeTOB TEOPETUHECKON
OONrOBEYHOCTU, N ABUraeTCs B CTOPOHY YMEHbLUEHNHA. 3TO
MOKasbIBaET, YTO (PaKTMHECKasA OONrOBEYHOCTb MOALUMMHUKOB
B YC/IOBUAX 3arps3HEHHOCTM CMa3KK OKasbiBaeTCs eLlle
KOpO4e TeopeTU4ecKOon AONrOBEeYHOCTW BCNeAcTBue
CHUXEHNA [aBlleHUss MakKCUManbHOMO0 KOHTakTa
MOBEPXHOCTEN.
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Tabnmua 1.3 3HadeHre KoadhuLmeHTa 3arpasHeHns a,

a
5
OyeHb YncTas Yucras HopmanbHas 3arpssHeHHas CunbHO 3arpsiaHeHHas g
T
KoadbcpuierT a, 1 0.8 0.5 0.4-0.1 0.05 ot
o
dunbTpaums cebiwe 100 um PunbTpauLmm HeT, IE
PykosoacTso dunbTpauys M HET rnbTpaumn (CMasblBaHne | Hanm4Me MHOXeCTBa
4 A PunbTpaums 10 um OunbTpaums 10-30 um paul qjv paLw &
NO NMPUMEHEHNIO 30-100 pm B MacsHON BaHHe, LMPKYNALMOHHOE | TOHKOAMCTEPCHbIX
cMasbiBaHve 1 T.4.) BKJIOHEHUI
MpvMepsb epMeTU3VPOBAHHDBIN "epMeTn3npoBaHHbI CranpapTtHoe MoALWMNHKK Anst aBTOMOOUNBHOM
APVIMEHeHIS NOALWMMNHUK, CMa3aHHbIA | MOALUMMHMK C KOHCUCTEHTHOW | MPYIMEHEHME. TPaHCMUCCUK;
KOHCUCTEHTHOM CMa3KOoW, | CMaskom ang anekTpodguratenen. | MoawmnnHnK ang MOALUMIMHVIK A5t IPOMBILLIEHHON
npeaHasHajveHHbIn ans ["epMeTN3MpPoBaHHbI aBTOMOOUSIBHON KOPOOKN NofaY; o
3KCMNyaTaumm COBMECTHO | MOALUMMHMK C KOHCUCTEHTHOW | CTynmUbl U T.4,. NOALNMHYK AN CTPOUTENBHOMN
C anekTponpubopamu CMa3KOoW ANs XKENE3HOAOPOXHbIX MaLLUVHbI U T.4.
1 MHCHOPMALMOHHBIM 6YKC 11 CTAHO4HOrO 060PYA0BAHUS
060pyA0BaHNEM U T [ NT.A.

Puc. 1.3 PesynbTarbl UCMbITaHW Ha [ONMOBEYHOCTb
npv NCMOb30BaHUN 3arpPsS3HEHHOW CMasKun

6 000

=
® 5000 - 6206.
£ PasMep yacTuL, UsHawmBeaHums
g 4000 - 74—147 pm Taé 870HV
S uM TBEpLocTb
o<
< 3000} Kopoue )
= £ TeopeTUyeckon
g 5 LLONITOBEYHOCTUN

[e]
=
S X 2000
ey

o
Q2 TeopeTuyeckas
z LONTOBEYHOCTD Lyg
=
o
IL_D[ 1000 ! ! ! ! !

10° 10° 107 108 10° 10" 10"

Konunyecteo MOBTOPHbIX HAarpy3kok, Kbl

Takum obpa3om, Hoeast hopmyna NSK pacyeTa [onroBe4HOCTH
YUUTBIBAET TEHOEHUMIO PESYNBTATOB UCTLITAHWA HA 4ONrOBeY-
HOCTb B YC/IOBUSAX YMCTOW Cpedbl U B 30HE LOEUCTBUA HU3KOM
Harpy3ku. [Nony4eHHoe Ha OCHOBaHUM 3TUX PE3YSIbTATOB HOBOE
PaBeHCTBO [ONTOBEYHOCTY — 3TO oyHKuma (P-P,)/C, 3aBucaLLas
OT KOHKPETHbIX YCMOBUIA CMa3Kku, OnpefenseMbiX napaMmeTpoM
cMaabiBaHus. Kpome Toro, npeanonaraeTcsi, YTo BO3AencTBme
pPasnUYHbIX BUOOB 1 (DOPM MOCTOPOHHUX YacTul, CUNBHO
3aBUCUT OT Harpy3ky MNOALUMMHNKA U TEKYLLIX YCNOBUIA CMa3-
K1, N YTO Takoe OTHOLLEHNE MOXHO Bblpa3uTb Kak (OyHKLIKO
napamMeTpa Harpysku. OTO OTHOLLEHME HOBOW (hOpMyIibl pac-
YeTa JONroBEeYHOCTU onpefensetca Tax: (P-P,)/C - 1/a..
dPopmyna pacyeTa NMOBEPXHOCTHOrO OTCnamBaHvs, 6asvpyto-
LasACst Ha MPVIBEAEHHON BbILLIE KOHLEMLMN, BbIFNSOUT TaK:

1 ] @-z)r { 1 }
1H?OCN y Z; dVX f(ac,aL) _1

V = NHTEHCVBHOCTb Hanps»KeHns

KoathhuumeHT 3arpsisHeHNs!, OTHOCSLLMIACSA K 06nacTh YMICTOTbI
cMmasbiBaHNs, oTobparkeH B Tabanue 1.3. PesynbTaThbl ncnbita-
HUI LWAPVIKOBBIX U POMMKOBBIX MOALUMMHMKOB MPW CMa3bIBaHWN
KOHCWCTEHTHOM CMa3Kom 1 (ounbTpaumen NpuMmecer NokasblBatoT,
YTO CPOK WX CNy»Obl B AAHHOM Cly4ae OKa3blBAETCSl BO MHOIO
pa3 Jofbliue, YeM B YCAOBUSX 3arpsidHeHWs. TeM He MeHee
€CJIN XKECTKOCTb MOCTOPOHHEN YacTuULbl MPEBLILLIAET 3HAYEHME
Hv350, oHa CTaHOBUTCS CaMOCTOATENbHbIM (DAKTOPOM BO3-
OEVCTBUS, N HA [OPOXKKE Ka4eHsT BOSHUKAET BMSTUHA.

YCTanocTHble pa3pyLUeHVs], Bbi3biIBaeMble TakMK BMSATMHAMM,
MOryT BbICTPO MEPEenTN B OTCNanBaHue. PedynsTaTsl UCMbITaHW
LAPUKOBBIX 1 POMMKOBbLIX MOALMMHVKOB B YCMOBUSX 3arpsi3He-
HWSt IHOPOAHBIMI YacTULAMM MOKa3bIBatoT, YTO AOArOBEYHOCTb
noaLIMMHNKOB cokpalaetca o 1/3 — 1/10 gonroBe4HOCTH,
paccHMTaHHOM Mo 0BbI4HOM hopmyne. Ha ocHOBe pe3ynbTaToB
STVX UCTIbITaHWIA KO3MMMLIMEHT 3arpsidHEHVS ac packiafblBaeTcs
Ha NATb COCTaBNSOLLMX A5 HOBOW Teopumn AonroBedHoCcT NSK.

(3) HoBasa hopmyna pacHeTa AONrOBEYHOCTU.
Hwxecnenytolasa dopmyna, 06beanHsoLLaa NOANOBEPXHOCT-
HbIA 11 MOBEPXHOCTHBI BUAbI OTCRavBaHUs, npeafaraeTcs
B Ka4yecTBe HOBOW (DOPMYJIbl pacHeTa AOrOBEHYHOCT.

(t—1)°

Zh

1 e
In—oN
S

de{ f(a:,aL) }
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1. AOJITOBE4YHOCTDb

MonpaBo4HbIN KOIPDUUNEHT [ONTOBEYHOCTM &, Puc. 1.4 Hosas cxema pacyeTa OONroBe4HOCTU

MonpaBoYHbI KOSMMULIMEHT [ONTOBEYHOCTU &, OTO HIAPVIKOBEIX MOALLNMHUKOB

yHKUMSA napameTpa cmasku (P-P)/C - 1/a, cornacHo 100

NPWBEOEHHON HXKE (hopMySe.

2
ayg < Fla, C a 10

Hosasi Teopus NSK, KoppekTmpyst hakTop sarpsisHeHns a,

ansk

y4uUTbIBAET BAUSAHWE YCOBEPLUEHCTBOBAHHOIO MaTtepuana
1N TEPMOODBPaboTKM Ha CPOK CRy>Obl n3gennsi. Kpome Toro,
B TEOPUM MCMONb3YeTCA KOSMMULIMEHT BASKOCTU K (K = V/v,

roe v — pabodast BASKOCTb, a v, — Tpebyemas BA3KOCTb), 0.1
MOCKOMbKY MapameTp CMasku &, U3MEHseTca no mepe

HOoPMNUPOBAHNS MACNSHOM MAEHKU B 3aBUCUMOCTWU OT

0.01 ‘ ‘
CMa304HOro Matepmana u paboden Temnepartypbl. Teopus 0.01 0.1 1 10

MOKa3blBaET: YeM JlyHLLe YCNOBUS CMasblBaHWs (Bbille k), Tem (P-Pu) /C - 1/ac

[OONbLUE CPOK Cy»XObl MOALLNMHMIKA.
Puc. 1.5 HoBasa cxema pacyeTta gonroBe4HOCT
POJSIMKOBBIX MNOALLUNMHNKOB
Ha puc. 1.4 n 1.5 nokasaHbl guarpammbl nonpaBoYHOro

Koot PULMEHTA 8, KaK (DYHKLM HOBOW OpMySibl pacqeTa 100
[ONroBe4YHOCTU. OMMMO 3TOro B HOBOW (hopMyfe pacyeTa
[LONrOBEYHOCTU TOHEYHBIA 1 IMHENHBIA KOHTaKTbl Y4UTLIBAIOTCA K=1
Mo OTAENbHOCTU AN LWAPUKOBBIX Y POSIMKOBBIX MOALLMMHUKOB 10
COOTBETCTBEHHO. «

(%’ K=0.5

Hosasa chopmyna pacyeta gonrose4yHocTtn L

able K=0.15
KoHuenums HoBol hopMyJfibl pacHeTa AONrOBEYHOCTN MPUBO- 01l Keo1
OVTCS K MPOCTeNLemMy BUAY OQHOMO KO3(PMULIMEHTA COrlacHO
NMPUBEAEHHOM HKe (DOopMysie, B KOTOPOW TpaauuMoHHasa 0.01 ‘ ‘
dopmyna pacyeta fponroseqHoctn (L)) ymMHOXaeTcH " 0.01 0.1 1 10

Ha MoMnpaBOYHbIN KOIMMOULMEHT (a,4,) W KOIDDOULMEHT (P-Pu)/C-1/ac

HaOeXXHOCTK (@,; Tabmmua 1.4):

Lo =2, ayg - Ly
JocTyn K BbIMUCAUTENbHBIM MHCTPYMEHTaM KomnaHum NSK
Tabmvua 1.4 KoadphunumneHT HaaexxHOCTV Y7106bI BOCNONB30BATLCS BbIMUCUTENBHBIMX MPOrpaMMami
HapextocTb (%) | 90 95 96 o7 98 99 NSK, noceTviTe Hall Be6-caiT: http://www.nsk.com
et | 1,00 | 062 | 053 | 044 | 033 | 021
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,D,O.HFOBe'-IHOCTb BbICOKOCKOPOCTHbIX
nogawmnnHNMKOB

Mpy BbICOKOCKOPOCTHOM pexume paboTbl NOALLUMHUKOB
MOMMMO BHELLIHEWN Harpy3Ku CneayeT NpUHUMaTb BO BHUMAaHUE
1 BHYTPEHHIOK Harpy3Ky, MopoXxaaeMyto BO3AENCTBYOLLIEN Ha
Tena KaveHUst LEHTPODEXKHOM CUMOMN.

[nsa pacyeTa pexunma Harpy3kiy NOALUMHUKOB, BbIMNOMHSAO-
LLWX BbICOKOCKOPOCTHbIE Oonepatiumn (cebitle 800 000 d n),
clefyeT VCMosb30BaTh KOMMbOTEP.

PaBHoBecune Mexay cufiamu, BO3OSeNCTBYOLWNMK Ha Tena
KavYeHnsa n BHYTPeHHee/Hapy>XHOe KOofbla, a TakxXe
N3MEeHEeHNA yrna KOHTakKTa JOCTuUralTcda nocpenctsomM
1CMOb30BaHNst KOHBEPIeHTHbIX pacyeToB ('), 0CHOBaHHbIX Ha
OaHHbIX O PEeXUME Harpys3ku NoalnnHuka (Kyga BxoaaT
pagnanbHas Harpyska, oceBas Harpyaka, BO3[eCTBYoLLas
Ha Tena KadeHust LeHTpobexxHas cuna n T.4.).

CHavana paccynTbiBaeTCA OOJITOBEYHOCTb KaXXOoro no
OTAESIbHOCTK Tena KadeHna noa Harpy3K0|7| Mexay
BHYTPEHHUM 1 Hapy>XHbIM KOJibLlaMW, a 3aTeM BblHNCIAETCA
A0JTTOBEHYHOCTD NoALLUnnHMKa B LIESIOM.

(") PacueTbl cxogmmocTy no3sonstoT NSK ¢ 60/bLLON CTeneHbo
TOYHOCTW BbIYMCNATb AENCTBYIOLLYIO Ha LLAPVIKA LIEHTPOOEXKHYHO
CuIy, a TaKKe Harpy3ky Ha KaxKoe Teno KadeHus.

3a nHdopMaumen o pacyeTax AOrOBEYHOCTU AN MOALIM-
HWKOB, MUCMOJIb3YeMbIX B BbICOKOCKOPOCTHbBIX YCTaHOBKAX,
obpatntech B komnaHnio NSK.

Puc. 1.6 V13mMeHeHns yrna KoHTakTa, 06yCNOBNEHHblE
LeHTPOOEXXHOI cnnomn

HapyxHoe
KonbLo

BHyTpeHHee
KoMbLIO

F.: Bo3gewicTBre LEHTPOBEXHONM CUbl Ha Tena KavyeHus

[onroBe4HOCTb KEpaMnUyYeCKNX rmoépumaHbIx
noaLwvnHMKoB

3Havennn C, C_ v ctaHpapTos L, no MOC281 ana kepamm-
YECKNX MOALUMMHNKOB HE CYLLECTBYET.

Kak 6bl TO HM OblIO, JONTOBEYHOCTb KEPaMUYECKNX MOALUIMM-
HUKOB MMEET TEHAEHUMIO ObITh BbILLE JONTOBEYHOCTM
0ObI4HbIX CTa/TbHbIX LUAPUKOBBIX MOALLUNMHUKOB B OANHAKOBbIX
MNOAXOAALLMX UM YCNOBUAX SKCTyaTaLmn.

OCobeHHO 3TO KacaeTCd Tex CUTyauuii, KOrfa BO3AENCTBME
LIEHTPOBEXKHOM CUITbl Ha LLIAPVIKW BENKO.
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2. CTATUMECKAA HOMUHAJIbHAA TPY30MOABEMHOCTb U CTATUHECKUE

Cratnyeckasi HoMMHanbHas rpysonogbemMHOCTb
op, Ype3mMepHOM N CUNBbHON YOAPHOW Harpy3kon NOALUMM-
HUKM Ka4eHNs MOryT MOABEPrHyTbCS MECTHOW OCTaTO4HOMN
nebopmMaumn Tefl Ka4eHnst 1 MOBEPXHOCTEN JOPOXKEK KaYeHs,
€C/v MpeBbILLEH Npefden ynpyroctu. Heynpyrasa nedopmaums
yBENMYMBAETCS MO Mowaam v riybuHe No Mepe MOBbILLEHNS
Harpysku, n, Korga Harpyska npesblllaeT onpeneneHHbIn
npegen, ragknin XO4 NOALUMMHUKOB HAYHET 3aTPYAHATHLCS.
HomMuHanbHas ctatmdeckas Harpy3ka onpenenseTcs Kak aTta
cTaTn4eckast Harpyska, CO34aloLLas pacCHMTaHHOE KOHTaKTHOe
HanpshkeHne B LieHTpe 06n1acTy KOHTaKTa Mexxay TefloM Kade-
HUSA, MOABEP>KEHHBIM MaKCHMasTbHOMY HampsPKEHWIO, U MOBEP-
XHOCTbBHO [IOPOXKN Ka4eHMS.

[nsa wapukosbix noawmnHnkos: 4 200 MlMa
nsa ponvkosbIx nogmnHmukos: 4 000 Mla

B 06nact MakcManbHOro HampsPkeHWUS CyMMa OCTaTOYHOM
necopmaumn Tena KaveHus 1 OOPOXKM KadeHUst paBHSeTCS
npubnmantensHo 0,0001 gmameTpa Tena kadeHusi. Homun-
HanbHas cTatndeckas rpysonogbemMHocts C, B Tabnvuax
NOALLMMHNKOB 0603HaYaeTcs C ana paguanbHeix v C, o
YMOPHbIX MNOALUMIHUKOB.

Puc. 2.1 OTHowweHne mexay BOaBnMBaHUEM
1N HOMWHASIbHOW CTaTU4ECKOW rpy30NogbeMHOCTLIO

o
|
5
f
0,
Q 5=0,+5, = 0,001D,
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CtaTnyeckue aKBMBaJIEHTHbIE Harpy3Ku
Cratnyeckast aKBUBa/IEHTHAs Harpy3ka — 3T0 rMnoTeTM4ecKas
Harpyska, Bbl3blBatoLLas KOHTaKTHOE HamnpshKeHue, paBHOe
MaKCUMasbHOMY HamnpsiXXeHuto, B hakTUYecknx paboumx
YCNOBUSIX, B HEMOABVKHOM COCTOSIHUM (BKITKOHas O4eHb MeIeH-
Hoe BpallleHre nnn konebaHune), B 06nacT KOHTaKTa Mexay
TEMUW Tenamu KadeHnsi, Ha KOTopble NMPUXOOUTCSt CaMoe CUb-
HOE HanpsPKEHNE, 1 [OPOXKAMU KadeHWs! MOALLNMHMKA.
CraTtndeckas pagmanbHas Harpyaka, Npoxosilas Yepes LeHTP
MOALLUMMHNKA, NPUHMMAETCS B Ka4ecTBe CTaTUHECKOM SKBMBa-
NEHTHON Harpy3ku Ons paamasibHbIX NOALLMMHMKOB, Torda Kak
cTaThnyeckast oceBast Harpy3ka B HarnpaBeHun, CoBMaaatoLLieM
C LEHTPasIbHON OCbIO, MPVHUMAETCS B KA4ECTBE CTaTUHECKOW
SKBUBANIEHTHOW Harpy3KI 151 YNOPHBIX MOALLNMHAKOB.
CraTudeckasn aKBMBaNEHTHas Harpyska Ha paguasibHble nof-
LWMNHWKL. Bonbliee 13 ABYX 3HAYEHWI, BbIBEAEHHbIX N3 HKEC-
nenyloLLMX PaBeHCTB, CeayeT NPYHMMATL B Ka4ecTBe 3HaYe-
HVS CTATMYECKON 3KBMBANEHTHOWM Harpy3ku Ha paguanbHble
MOALLMMHMKM.

P0 = XOFr+ YOFa

P0 = Fr
CraTnyeckas aKBVBaneHTHasi Harpyaka Ha ynopHble NOALLMMHAKMA

P,=X,F.+F, o=90°

Tabnuuya 2.1 Cratndeckas aKBuBasieHTHas Harpyska Py = X F + Y F,

0 roe
Yron KOM#(;A:OOI::;ﬂDT DB unm DF
Kotrakrar— v X v P, : Cramyeckas oKB/BaNEHTHaS
- " o 0 Harpy3aka (H)
15 | 05 046 | 1 0.92 F :p H
18 | 05 |042| 1 |0sa F, }PaavansHas Harpyska (H)
25 | 05 |038| 1 |0.76 F, : Ocesad Harpyska (H)
30 | 0.5 |033| 1 |0.66 X, : KosdhuLmeHT cTarn4eckon
40 | 05 |026| 1 |0.52 PaIMATIBHON Harpy3KM

<

: KosthuupmieHT cTatnyeckon
OCEBOW Harpy3Ku

[Mpn ogmMHO4HOM cOopKe N kKoMorHaumm DT 1 3Ha4eHUm
F > 0.5F + Y F,, ncnonbayite P, = F,

KoaddurumeHT gonycTumMon cTaTu4eCKon Harpy3Kku
[onycTnmasi ctatmyeckas aKBMBaNleHTHasi Harpy3ka Ha nog-
LMMHMKN N3MEHSIETCH B 3aBUCMMOCTU OT HOMWUHAsBHOW CTa-
TUYECKON MPY30MOABEMHOCTH, a TakKe YCTaHOBKM U YCNOBUIA
KCNAyaTaumm 3T NOALUMMHNKOB.

KoathpuumeHT JonyCTUMON CTaTUYECKON HArpy3Ku CIyXXKUT
hakTopom 6e30MacHOCTN, MPUMEHAEMBIM K HOMUHANBHOW
CTaTUYECKOW rpy30MOABEMHOCTU, U ONpenendeTcs npu
MOMOLL OTHOLLIEHWS B COCTaBE HYDKECTEOYIOLLErO paBeHCTBa:

fs=(C,/P,)
rae

C, : HomvHarbHas ctatdeckas rpy3onogbeMHocTb (H)
P, : CTratn4eckas sKkB1BasieHTHas Harpyska (H)

Tabnuua 2.2 3HadeHns koadduumeHTa gONyCTUMON
CTaTN4YeCKOW HarpysKku f

HwxHuii npegen fs
Pabouve ycnosus
LUaDI/IKOBbIB NOALINMHAKK Ponukogble NOALINMHAKA

YCTaHOBKM C HU3KUM YPOBHEM
yMa 2,0 3,0
MoAwwmnHNKK, NoABEpratoLLmnecs 15 20
B1OPALWN 1 YAAPHBIM HArpy3kam ! ’
CraHpapTHble paboune ycnosus 1,0 1,5




IKBUBANEHTHBIE HATPY3KW ‘
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JonycTtumasn oceBas Harpyska

B uensx ontummnzaumm akcrnnyaTaumoHHbIX XapakTepucTuk
nogwnnHmkos komnanus NSK onpegenvna ctaTUCTUKy
[OMYCTUMBIX OCEBbIX HAarpy30K Ha OCHOBE ABYX HUXKecneayto-
LNX CUTyaLmn:

1. MNpepnenbHasa Harpyska, Npyv KOTOPOW MexXay LIapyKoMm
1N [OPOXKOWN KadeHusi co3[aeTcs aNmMnC KOHTakTa Bchen-
CTBME W3MEHEHW yrna KOHTaKTa, Korga paguanbHblid
NOALLUMMHMK, HECYLLMIA OCEBYIO Harpy3Ky, BbIXOAUT 32 KPOMKY
[OPOXKN Ka4eHNS.

2. 3Ha4eHVie CTaTM4ECKON SKBUBANIEHTHON Harpysku P, ,
KOTOPOE BbIBOAUTCS N3 3HAYEHWUST HOMVHASIBHOW CTaTU4ECKOW
rpy30noabeMHOCTN C) Mpun UCTOSL30BaHWM KOadhuLmeHTa
CTaTUHECKON OCEBOW HArpysku Y.
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LonycTmast oceBasi Harpy3ka obnafaeT HauMeHbLLM 13 OBYX
onpeneneHHbIX BblLLE 3HAYEHWI.

3TO 3HaYeHMe NMPOBEPEHO Ha MpaKThKe 1 BKtoYaeT dakTop
6e30MnacHOCTH.

(CBepeHvst 0 OOMYCTUMbIX OCEBbIX Harpyskax cM. B Tabnmuax
MOALLMMHNKOB).

Puc. 2.2. Dnnunc koHTakTa u NpefenibHas oceBas Harpyska
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3. KOMBUHALIUA PAQWAJIBHO-YNOPHBIX LUAPMKOBBIX MOALLUMHUKOB

KombuHauum pagnanbHO-yNOPHbIX LAPUKOBbIX NOALUNMMHUKOB, BbiycKaeMble KomnaHuen NSK
Kak npasuno, NSK npepnaraeT CBEPXTOYHbIE pPafnanbHO-YMOPHble WAaPUKOBblE MOALUNMHUKL B OABYXPSAHOW, TPEXPSOHON
N YeTbIPEXPSAHON KOMBUHALIMSX. [ONs (OUKCMPOBaHHOM CTOPOHbI LUMMHAENS 0ObIMHO NMpUMeHsitoTcsa aByxpsiaHble (DB), TpexpsaaHble
(DBD) n 4veTblpexpagHble (DBB) komnoHoBkn. OOHaKo, YTO KacaeTcsl TPexpsaHbIX KOMMOHOBOK, B CBS3W C TeM, YTO
pacnpefeneHe nNpeaBapuUTeNbHOM Harpy3kn Ha Kaxxabld NOALUUMHUK HEPABHOMEPHO, AManas3oH ONTUMaslbHbIX BapVaHTOB
npegHaTsara BeCbMa OrpaHnyeH, BCAEACTBUE Hero 3T KOMMOHOBKM HEMPUIOAHbI AJ151 BICOKOCKOPROCTHbBIX PEXVMOB.
CoBMmelLatoLLecs NOAWNMHUKA NPOV3BOAATCS KOMMeKkTamu, 6narofapst Yemy npu 1Ux CMEXHOW YCTaHOBKE aBTOMaTUYECKU
[ocTuraeTcs 3afdanHbln npegHatar. OTKIOHEHUS 3HAYEHUA BHYTPEHHErO M BHELUHEro AvameTpoB AN NapHbIX MNOAWLMMHUKOB
KOPPEKTUPYIOTCS A0 MeHee 1/3 oT monsa gonycka.

Tabnuua 3.1 XapakTepuCTUKN Kaxxgom KomornHaumm

DB DF DT DBD DBB
HanpaBneHue Harpysku < < e < <
MrHOBEHHas X)XeCTKOCTb © O VAN ©
BbICOKOCKOPOCTHbIE Ka4ecTBa O O © A O
TennosbigeneHve O @) @ A O
>KecTkocTb O O A ©

®©npesocxogHo QOTamuHo OXopowwo AYgosnetsopuTensHo —ToNMbKO OfHO HanpaereHne € [ga HarpasneHus!

XapakTepuCTUKN KaxKaoi KOMBUHaLmMK Puc. 3.1 PaccTosiHue mexxgy LeHTpamm Nofe3Hon Harpysku
@ KOMMOHOBKA «CrHa K CrivHe», DB B CMCTEMAX «CrMHa K CMIMHE» N «JIMLIO K JINLLY».
MOXXeT HEeCTV OCEBbIE HArPY3KM B 060X HAMPaBEHUSX, & TAKKe

pagvantHble Harpyaku. V13-3a 60MbLIOr0 PacCTOSHWA MEXY LieH- /7 1\ ) | /
Tpamy NONe3HON Harpyskn Takask KOMMOHOBKA MPUroaHa, eciu EE

€CTb MOMEHTbI MPUIOXKEHUS CUN. TeM He MeHee eCrivi KOpMyC He @ @qﬁ
0bnafaeT [OCTATOHHOM TOYHOCTBIO, @ LWNUHAENb Pa3peryMpoBaH,
TO BHYTPEHHYE Harpy3Kkv MOALLIMMHVKOB MOTYT 3HaUUTENBHO BO3pa-

CT/ 1 BbI3BaATb npe»gu,espeMeHan?l BbIXO[ N3 CTPOA NOALUMMHUKOB
BCNEACTBYIE BOMbLLUEN XXECTKOCTN MOMEHTA.

@ KoMMoHOBKa « L0 K nnuy», DF

Mo cpaBHeHnto ¢ By1aoM DB paccTosHue Mexay LeHTpamm nones- o ‘ ]

HOW Harpy3kun HebonbLLOE, nosTomy CMOCOBHOCTb BOCMPUHMMATD PaccTonHHie Mexay LeHTpaMH PaccTosHHe Mexay LeHTpamH
MOMEHTbI MPUIOXEHVSI CUN Y 3TON KOMMOHOBKM YCTyrNaeT aHano- __ TIOe3Hos Harpyaku noNe3Hos HarpysKu
M4HOM crocobHocTy DB. I o

C [pyron CTOPOHbI, 3TOT BUf, KOMMOHOBKMN NMOAXOAUT K COBMECTHO- DB DF

My NPUMEHEHUIO C Koprycamu, O6J'Ia,D,aFOLLLI/IMI/I MEHbLUMM KnacCom
TOYHOCTY N BOMBLIMM CMELLEHMEM Bana BCNEACTBME ero HU3KOWM

MBrMGHOI KECTKOCTL. Puc. 3.2 HanpasneHue Harpysku B CUCTEMAX «CrUHA K CTINHE»

@ <TaHgemHas» KOMMoHoBKa, DT W «TaHfem>.
MOXET HECTW OCeBble Harpy3kU B OOHOM HamnpaBieHWW, a Takxe
paguaneHble Harpy3ku. MocKoNbKy 0CeBast XXeCTKOCTb 3TOro Bida
KOMMOHOBKM B ABa pa3a NPeBbILLaET aHanorv4Hoe 3HaqeHve ans
OOHOPSAHON KOMMOHOBKM, 3TO COEAVHEHME MCMOb3YyeTCs
MpPW BbICOKOW OCEBOW Harpyske B OLHOM Hanpas/ieHUW.

@ TpexpsigHas KomnoHoska DBD

MoXeT HeCTV OCeBble Harpyskii B 060OMX HAMpaBNeHsiX, a Takke € 7<;:1 :>
paguanbHble Harpyskiu. DB DT
OpHako npefHaTsar Ha Kaxkablid MOALWWMHUK pacnpeaenseTcs
HEOAMHAKOBO, a MPEeAHaTAr Ha MPOTUBOMONIOXKHYIO CTOPOHY

(oovHO4HYIO CTOPOHY) B [ABa pasa NpeBblllaeT aHanorn4Hoe Puc. 3.3 BHyTpeHHbI npepHaTar B komnoHoske DBD.
3Ha4eHne 4 [PYroi CTOPOHbI.
CnenoBaTesnbHO, STOT BUE, KOMMOHOBKYW HE MOAXOMMUT At BbICOKO- MpepHaTar = 500 H

CKOPOCTHbIX PEXMMOB 13-3a CUSIHOTO YBEIMYEHUS BHYTPEHHEN

Harpysky Ha ofHy 13 CTOPOH, KOTOPOE MOBbILLAET BEPOATHOCTb
BbIXOAda NnoaLnnHyKa 13 CTpos.

@ YeThipexpsigHas koMnoHoska, DBB 250 H | 250 H | 500 H
MOXeET HECTV OCeBble Harpy3ku B 000MX HanpaBeHUsX, a Takke
pagnanbHble Harpy3kn. B pacnonoxeHusx ¢ Tem xe 0CeBbIM 3a30-
POM, YTO 1 B KOMMOHOBKE DB, npeaHaTar 1 »ecTkoCTb B [Ba pasa
NPeBbILLAOT aHanorndHble 3Hadvennsa ansa DB. Kpome Toro,
JOMNyCTMas 0ceBas Harpy3ka B YeTbIPEXPSAHON KOMMOHOBKE
MPEBbLILLIAET aHANIOMMYHOE 3Ha4YeHne 419 KOMMoHoBKK DB.
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CpaBHeHune na3rnba Bana NnpyM KOMMNOHOBKaXx

,CN1Ha K cnuHe” n ,anuo K nuuy”

2KeCTKOCTb MOMEHTa A1 KOMMOHOBOK ,,CMHA K CMvHE” 1 ,nLO
K MLy’ pasnnyHa, Kak noka3aHo B MPUBEAEHHOM HIDKE MpUMepe
pacudeTa cpaBHeHus n3rnba Bana. B aTomM npumepe Ha nepefHen
CTOPOHE MCMNONb30BaHbl paananbHO-YMOPHbIE LLAPUKOBbIE
nogwmnHuky (75BNR1OXET); TvnuyHble HOopMbl OTKNOHEHUSA
Bafia nokasaHbl Ana 06emx koMnoHoBok DB 1 DF. Ecnm k TopLy
LWNWMHAENs NPUKNafblBaeTCs paamanbHas Harpyska BenMHMHOM
1000H, paanansHble CMeLLEHVS TopLa LNUHOENS BblMUCISKOTCS
cneayoLmM 06pasom:

6oy = 2.4079 x 107
Gy = 2.9853 x 1072

3TO MoKasblBaEeT, Kak BIMSIET PACCTOSHWE MEXY LIeHTpammu
MONE3HON Harpy3Kn Ha U3rmb LWNMHAENS.

MHCTpyKUMsi N0 MOHTaXy pagmanbHO-yNopHbIX
LLIAPUKOBbIX MOALLMIMHUKOB — METO[, COBMELLEHMS

HanpaBneHne coBmelleHns

[ns coBMeLlaeMbIX MOALLUMMHNKOB OMPOMHOE 3HaYeHVe UMEOT
MOPSAOK MOHTaKa 1 HanpaBneHne NMPUAOXKEHNUS Harpysku. Ha
MOBEPXHOCTSAX BHELIHMX AMaMETPOB MOALUMMAHVMKOB MPUCYT-
CTBYeT 3Hak ,V”, Kak MoKa3aHO Ha pUCYHKe crpasa. Ecnv
MOALWVIMHNKA YCTAHOBMEHbI TaK, YTO UX OTMETKM 0b6pasytoT
NpaBWbHbIN 3HaK ,V”, 9TO 3HAYUT, HTO COBMELLIEHNE 1 OpPVEH-
TVPOBKA BEPHbI.

Cumon ,O” Ha 60KOBOI MOBEPXHOCTU UITN CKOLLEHHOM YacTu
BHYTPEHHMX KOJIEL, O3Ha4aeT Mo3nLMIO MaKCUMasbHOro paau-
anbHoro 6uerus. OnTuManbHas TOYHOCTb OOCTUraeTCs Mpu
yCTaHOBKe MOALMMHMKA, NoaToMmy cumeon ,C” pasmellaeTcs
CTPOro HaMpPOTVB MO OTHOLLEHWIO K MO3ULIMM MakKCManbHOMo
9KCLIEHTpUCUTETA Basa.

Ha Hapy>KHOM KoJibLie MO3MUMS MaKCUMaTbHOO paananbHOro
OreHns 0603Ha4eHa noaunupmen V.

Puc. 3.5 O603Ha4eHNe NONOXXEHNS MaKCUMasIbHOMO
pagunanbHoOro GUeHNs BHYTPEHHENO KosibLia

Puc. 3.4 Kpusas cmelleHns wnuHaensi

Komnonoska DF

Komnonoska DBF

=11 [ ==

ﬁ I =
PapgunansHas r

Harpyska:
1000 H

Puc. 3.6 KombuHauun pagnanbHO-ynopHbIX
LLIAPWKOBbIX MOALUMNMHUKOB
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3. KOMBUHALIUA PAQWAJIBHO-YNOPHBIX LUAPMKOBBIX MOALLUMHUKOB

YHuBepcanbHass KombuHauus

Komnanms NSK npegnaraeT yHuBepcasnbHble pagmanbHO-YNOpHbIE MNOALUNAHMKA ANS FPYNNOBbIX KOMOUHALMA C OOMHAKOBbIMM
BbICTYNamMn NepeaHen 1 3agHen NoBEPXHOCTEN. DTO O3HAYaAET, YTO KOrga Mexkay COOON KOMOUHMPYHOTCHA MOALUVMHMKLA OOHOrO
M TOro »Xe NAEHTUMOUKALIMOHHOIO HOMEPA, OHU BCE UMEKDT 3adaHHYH BEMYMHY ANS KaKOOoro CTaHgapTHOro BapuadTa. [ns
MOALIMMHNKOB B YHUBEPCANbHOM KOMMOHOBKE MOHTaXKHblEe 3HakM "V", pacnofOMXEHHbIE HA BHELLIHEN MOBEPXHOCTU HAPY>KHOIO
KOSbLia, NpeaoTBpaLLatoT OLLNOKK B "opueHTaumm", obecnevnBatoT NpaBunibHOE COBMELLIEHME AeTaNen Npu MOHTaXKE 1 yKasblBaroT
HanpaBfEHME yria KOHTaKTa.

Puc. 3.7 YHuBepcanbHas kombuHaums

MOo>KHO 1CMOMB30BaTh
B Nt0O0 KOMMOHOBKE, b
nockosbky "f!

(BBICTYN CO CTOPOHbI
nepenHer MOBEPXHOCTW)
paseH "b" (BbICTYN ]
CO CTOPOHbI 3aaHeN _
MOBEPXHOCTN).

|

OTpuuaTenbHblit 3a30p: 2f

OTpuuaTenbHblin 3a30p: 2b

Pasnnuna mexpgy nogwmnHukamm B Kom6unHauusx SU n DU

KomnoHoBka DB

[lpegHaTdr aTo «BbICTYMN CO
CTOPOHbI 3aaHEN MOBEPXHOCTN»
X 2 = 2b (=2f); obnagaeT TO4HO
onpefeneHHbIM 3Ha4YeHneMm
ONa Kax[oro craHgapTHOro
npegHarara.

KomnoHoBka DF

[MpegHaTar aTo «BbICTYMN CO
CTOPOHbI 3aHEN MOBEPXHOCTN»
X 2 = 2 f (=2b); obnagaet TO4HO
onpefeneHHbIM 3Ha4yeHnem
ONA KaXOoro ctaHgapTHOro
npegHardra.

KomnoHoBka DT

3a3opa Ha NoBepPXHOCTM KOMOBUHaLmn DT
HET, MOTOMY YTO BbICTYM CO CTOPOHbI Nepes-
He noBepXxHOCTY ,f paBeH BbICTYMy CO CTO-
POHbI HEBMOMMOWN noBepxHOCTW ,b”. Takoe
MOJSIOXKEHNE COXPAHSETCS, MOKa MOALLMMHVKIMA
CKOMIMOHOBaHbI B coeauHeHmne Buaa DT.

EcTb aBa Byga yH1BepcanbHOM KoMbrHaumy noaumnHukos NSK, cyllecTByoLve MexXay HAMY pasnnymns MpuBeaeHbl B Tabnue HXKe.

Tabnuua 3.2 XapakTepuctukm KOMMOHOBOK noawmnHukos SU n DU

SuU

DU

Konnyectso psaoB NoALMMHIKOB

1

2

,D,OI'IyCTI/IMbIe OTKNIOHEHUA BHYTPEHHEro
N BHELWIHEero gnamMmeTpos

KoHTponupytoTcsa B npegenax 1/3 ot gonyctumoro
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@[ 1py NCNOBb30BaHUM 3TUX MNOALWMWMHNKOB B KaQ4eCTBE KOMMOHEHTa MHOXECTBEHHOW KOMOMHaUMU MOALUNMHMKOB
PEKOMEHIYETCS KOHTPOMMPOBATb OTKIIOHEHWSI BHYTPEHHErO 1 BHELLHEro AMaMeTpOoB B npefenax 1/3 oT gonycTumoro.
OFECTHL Takke cneuvanbHble NOALUMMHUKMA C 0COBbIM KNacCcoM TOYHOCTM "P4Y", KOTopble MO3BOAAIOT KOMMEHCUPOBATb

HebOobLUME OTKITOHEHNST BHYTPEHHETO 1 BHELLHEMO AMaMeTpoB. [Jonyck "P4Y" BKKOYaeT Ty XKe TOYHOCTb BpalLeH s, YTo

1 P4, HO MO CpaBHEHNIO C HUM UMeeT Bonee y3KMA AManasoH OOMYyCTUMbBIX OTKIOHEHWUA BHYTPEHHErO U BHELUHErO

ovameTpos. OH NOAXOoauT AN YHMBEPCaSIbHbIX COCTaBHbIX MOALLMMHMKOB (METOZ, "MPON3BOSIBHOMO COBMELLIEHMS").
@"P4Y" NnooxoanT ANs YHMBEPCASbHbIX COCTaBHbIX MOALUMMHMKOB (METOA, "MPON3BONbHOrO coBMelleHrs"). OgHako npu

aKcnayaTaumm STx NOALMMHUKOB CO CKOPOCTLIO cBbitle 1 500 000 d.n, CyLlecTBYET BEPOATHOCTb TOrO, YTO O4YEHb

HebOMbLLIOE OTKIOHEHWE MOCadKW A1 Bana UM Kopryca BblI3OBET MOBPEXAeHNE NOALUMMHMKA 13-3a OMCMPOnopLIm

BHYTPEHHEN Harpy3ky L8 KaX[4oro paga. Ecnn aTn NOALVMHUKK UCMONBb3YIOTCA LS BbIMNOMHEHNA onepaunii
¢ BbICOKOW CKOPOCTBIO, HY>KHO MPUHMMATL BO BHYMaHNE BEPOATHOCTb TAKOrO MOBPEXOEHVIS.

Puc. 3.8 [onycTnMble OTKNOHEHUS ToYHOCTU P4 n P4Y

,ﬂonyc‘rMMoe OTKJIOHEeHWe BHelWHero guaMeTpa

L

/ \

i

[onyctuMoe oTkioHeH e
BHYTpeHHero Auamertpa

|_|pVI MOHTa)Xe MOALUUMHNKOB C MUCMOJib30BaHNEM
MeTo[a MpPon3BOJIbHOIO COBMeleHUsA crnefyet
y4nTbiBaTh AOMYCTUMbIE OTKITOHEHUS.

MOHTaXXHbI 3HaK U MeTo[, COBMELLLEHNA OIS
YHUBepCaibHbIX KOMOUHaUUWIA NOALINMHUKOB

Puc. 3.9 YHuBepcanbHble KOMOMHALMN NOALINMHUKOB
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LonycTuMble OTK/IOHEHMUSI BHYTPEHHEro 1 BHELLHEro
OnameTpoB (TOYHOCTb P4Y)

Tabnuua 3.3 [lonyCTuMbIe OTK/IOHEHNS BHYTPEHHErO AameTpa

BHYTPEHHETO KoMbLa EovHuLa namepeHus: um

BHyTpEHHViA AuameTp Knacc 4 B npﬂgﬁgxﬁ)gﬁr%?gg{%%ﬂmn)
CBbILLE | BKIKYUTENBHO |  BbICOKMWIA HU3KMNI BbICOKMIA HU3KMIA
30 50 0 -6 -1 -3
50 80 0 -7 -2 -5
80 120 0 -8 -3 -6
120 150 0 -10 -3 -7

* [lonyCTUMblE OTKJIOHEHNS! A71s MOALUMMHIKOB C BHYTPEHHUM ANamMeTpOM MeHee
30 MM COBMaAAIOT C AOMYCTUMbIMM OTKIOHEHUAMI 151 MOALLMMHNKOB
C BHYTpeHHUM guameTpom 30-50 mm.

Tabnuua 3.4 [onyCTuMblE OTKIIOHEHUS HAPYXXHEro auameTpa

Hapy>HOro KorbLa EQMHULA N3MEPEHNST: UM

N— S~——— SN—" S~—— S— S~——
DBD DFD DTD BreluHit AuaveTp Knacc 4 B )
CBbILLE | BK/KOYUTENBHO |  BbICOKWIA HU3KWI BbICOKMI HU3KWI
. - - 80 120 0 -8 -2 -6
120 150 0 -9 -3 -7
A R | 1 . 150 180 0 -10 -3 -7
S D B D e D ne— e S e n—p D 180 200 0 -11 -4 -9
200 MeHee 215 0 -11 -2 -9
~—— — T — T
DBB DFF DBT * ﬂOI‘IyCTVIMbIe OTKJIOHEHUs AnsA NoOAWNNHUKOB C BHELWHUM ANaMeTpOM MeHee

50 MM coBnagatoT ¢ JOMYCTUMbIMW OTKIOHEHWSIMW AN NOALUNMHUKOB
C BHeLWHVM anameTpom 50-80 mMm.
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4. MPEAHATAI N XKECTKOCTD

PaccmatprBas BOMPOC >XXECTKOCTU LWNMHAENEN CTaHOYHOro OBOPYAOBaHMS, MOALUMMHUKA MOXHO MPEACTaBUTb B POV MPYXKMH.
Korga K WnnHOento nNpvknaabiBaeTCcsd oceBas Harpyska, CMeLLeHne No OCKU OnpefensdeTcs OCEeBOW XXECTKOCTBIO MOALUMMHUKOB
3a(PVKCMPOBaHHOIO KOHLA LUNUHAOENS.

Moy HeOBXOAUMOCTU MOSYyHEHNS BbICOKOW PafmasibHOM »KECTKOCTU, Kak MpaBuio, UCMOMb3YIOTCA LMANHOPUYECKME POSIMKOBbIE
nogwmnHmkn. OceBble Harpy3ku OBbIMHO HECYT pPagnanbHO-YMOPHbIE LLAPVKOBbLIE MOALVMHUKA. HYem Bonblle yron KOHTakTa
paavanbHO-yMOPHbIX LLIAPUKOBBIX MOAWWMHMKOB, TEM BbilLE OCEBAs XECTKOCTb. [MOALUNMHUKA C BHYTPEHHUM AMaMETPOM
OANHaKOBOro pa3mepa U 60MblLUIMM KOMMYECTBOM 3MIEMEHTOB KadeHust (cepymn no amametpy 0 u 9 nnm cepum BNR10 1 BNR19)
obnagatoT 60MbLUEN CTENEHBIO XXECTKOCTU, HECMOTPS Ha TO, YTO AMAMETP UX SIEMEHTOB Ka4eHWst MeHbLLE.

OB6bl4HO MpefHaTAr yCTaHaBMBAETCH HA MOALLMMHMKAX B LENSX YBEIMYEHNS XKECTKOCTU LUMMHAENEN CTaHKOB. Ho B TOM chydae,
E€CNN NPedHaTAr OKaKETCS YPE3MEPHO BbICOKMM, 3TO MPUBELAET K OTCAaVBaHMIO 1, BO3MOXXHO, 3aedaHuio NoALVnHMKa. MHormue
YBENMYMBAIOT CTEMEHb XKECTKOCTU MPX MOMOLLUM KOMBUHaUMK AByX 1 60nee pagnanibHO-yNOPHbIX LLAPUKOBBIX MOALLIVMIHUKOB.
Ocob6eHHO MOAXOQAT A5 9TOW 3afadv MOAUUMHUKA A8 WapuKo-BMHTOBbLIX OMOP, AN KOTOPbIX BbICOKAA >XXECTKOCTb
obs3aTeNlbHa, Yron KOHTakTa BEMMK, a MpeaHaTar Bbille, YeM Y WNUHAens. 0N BblAep>KMBaHMS OCEBbIX HAarpy30K OObIYHO
WCMOSb3YIOT ABa UK TPW NOSLLNMHMKA.

HasHa4veHune

OCHOBHbIMW 3agadamM nogLmnnHNKOB C npegHaTAaAromM rnpu

pa60Te CO WnmHoenaMm ctaHo4YHoro o6opyuosaH|/1;| ABNAKOTCA:
[NoBbILLIEHNE W NOOAEPKAHME TOYHOCTW X04a Bana.
YBenYeHmne XeCcTKOCTH noaLLMNHNKOB.
MUHUMM3aLMS LUIYMa 13-3a OCEBbIX BUOPALIMIA 1 PE3OHaHCA.
MpenoTBpaLLeHVe NOXKHOMO BPUHENNMPOBAHMS.
[MNpepynpexkaeHne Npockanb3blBaHUs Mexay Tenamm
KaveHna 1 JOpOXXKaMn KadeHs BCnegctane
MMPOCKOMNYEeCKMX MOMEHTOB. 1
I‘Io,u.u,epxaHme 3JIEMEHTOB Ka4eHNA B MpaBU/1IbHOM
MNOJIOXKEHNWN.

O6bIYHO npegHaTAar yctaHaBIMBaeTCA Ha noALmnnHmnKax rnpu

MCNoNbL30BaHNN KOM6VIHaLI,I/II/I 13 OAByx n bonee noALLVNHNKOB,

HanpuMep, pagnalibHO-YrNOPHbIX LLAPWKOBbLIX NN KOHUYECKNX

PONNKOBbLIX NOALWNMHNKOB.

|_|pe,EI,HaT9|I' UNANHOPNYECKNX POMMKOBbLIX MOALWNMHNKOB

OocCTuraeTcyd npu oTpudatesibHOM paavasiibHOM BHYTPEHHEM

3a30pe.

OpOHako He PEKOMEHIYyeTCs MPUMEHSATb AaHHbI MeTOoh 4Ns
LWINMHAENEN BbICOKOTOYHBIX MEXaHNYECKMX CTaHKOB K3-3a
CNIOXHOCTU MPOBEPKN MpeaHaTsra 1 BbITEKAOLLEro 13 3TOro
pUCKa BEPTUKAIBHOMO CMELLEHNST (HaKJIoHa) MOALLVMAHNKA).

Puc. 4.1 YcTaHOBO4YHbIN NpegHaTar

e

()

(2) MpepHaTAr NOCTOAHHBLIM [aBNEHNEM

Hpe,ﬂ,HaTﬂI’ NMOCTOAHHBIM fJaBlieHeM OOCTUraeTca nocpen-
CTBOM NCNONb30BaHW4A LI,I/U'II/IH,EI,pI/I‘-IeCKOI;I WK NnacTuH4aTon
MPY>XMHbl. [Jaxke B TOM clydae, eCnm B3auMHOE MOSOXEHNE

(1) YcTaHOBOYHbIN NpegHaTsr

YCTaHOBOYHbI NpeaHaTaAr 4OCTUraeTCa NOCPeACcTBOM mKca-

UMM ABYX MOALLUMMHMKOB C MPOTMBOMOMIOMXHO HarmpaBieHHbIMA

OCSIMM B MOSNIOXXEHNM, KOTOPOE BO BPEMS BbIMOMHEHMS OrnepaLmn

OCTaeTCs Hen3MeHHbIM. Ha mpakTuke 019 Noy4eHns no3uum-

OHHOMO MpegHaTsAra NUCMoMb3yKTCA B OCHOBHOM CliefytoLLmne

Tpn MeToaa:

1. MNprMeHeHVe OyNIeKCHOM KOMMOHOBKN MOALWMNHMKOB
C NpeaBapuTeNbHO BbIBEPEHHBIMK pPasMepamu BbICTyna
N OCEBbIM 3a30POM.

2. Vlcnonb3oBaHne OUCTaHLMOHHOIO KOJbLUa MM MPOKIaaKn
COOTBETCTBYIOLLErO pasmepa ans AOCTKEHVS HEOOXOAM-
MO0 PacnoNoXeHVsa 1 NpegHaTara (CM. puc. 4.1).

3. MNpumMeHeHne 6ONTOB UK raek ONS BbIBEPKW OCEBOrO
npegHaTtara. (B aToM ciyyae ans KOHTPONg npegHatara
cnenyeT U3MepuTb MyCKOBOW MOMEHT BPALLEHWS.

152/ NSK

NOALNMHNKOB B TEYEHWe onepauum MEHSETCH, BEMYMHA
npegHaTsira OCTaeTCsa CPaBHUTENBHO MOCTOSAHHONM. KOMMOHOBKA
pPaananbHOYNMOPHBIX LLIAPUKOBbBIX MOALLMMHUKOB AN BpaLLeHWs
C BbICOKOW CKOPOCTbIO M30bparkeHa Ha puc. 4.2.

Puc. 4.2 TpegHaTtar NOCTOSAHHbIM AaBNEeHNEM

b
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MN3meHeHue XXeCTKOCTU C NOMOLLbIO NpeaHartsra
YCcTaHOBO4HbIN NpegHaTAr N oceBasi XXECTKOCTb
Koraa BHyTpeHHMe KoMbLa CrapeHHbIX NOALNMHMKOB, U306paxKeHHbIX Ha puc. 4.3, 3adnKCUpOoBaHbl Mo OCK, NOAWMMHMKKA A 1 B
CMeLLaoTes Ha J, , U J, ;U OCeBOE MPOCTPaHCTBO J, MEXAY BHYTPEHHVMM KONbLaMy UcHe3aeT. B aTVX YCNOBUSX B KaXAOM
NOALUMMHVIKE UCTONb3yeTcs NpeaHaTsr F,,. OTHOLLEHWE Mex [y 0CeBO Harpy3kol, F. 11 CMeLLieHEM B [yr/eKCHON KOMMOHOBKe

rnokasaHo Ha puvc. 4.4. PucyHkn 4.5 n 4.6 oToBpaxKatoT Ty e naeto ans komnoHosku DBD.

KomnoHoBKa "cnnHa K cnuHe'"- 2 nopwunHuka, DB KomnoHoBka DBD
Puc. 4.3 KomnoHoBka DB ¢ npegHaTsarom Puc. 4.5 KomnoHoBka DBD ¢ npegHatarom
MogwmnHuk A MopwmnnHuk B CropoHa nogwunHuka A CropoHa nogwwunHuka B
Foo —] —F.,
[
,,_-a o Fa } a0
Gon (o Oaon ot
5 G
©
Puc. 4.4 CwmelueHune no ocn KOMNOHOBKU DB ¢ npegHaTsirom Puc. 4.6 CmeLleHune no ocu komnoHoskn DBD ¢ npegHaTsarom E 5
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Gaon ot
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CtopoHa AA  CropoHa B
F, : OceBas Harpyska, NpuIoXXeHHasi CHapyxu F, : OceBas Harpyska, NpuioXXeHHas CHapyxu
F. : OceBasi HarpysKa, npunaragmas K MopLumnHuKy A F. - OceBasl HarpysKa, npunaraemas K noaLwmnHuky AA
F, : OceBasi HarpysKa, npunaraemas K nogLumnHuky B F, : OceBasl HarpysKa, npunaraemas K nogLumnHuky B
5a : CmeLleHne aynieKCHON KOMMOHOBKM 5a : CMeLLeHne TPUNIEKCHON KOMMOHOBKM
0,, : CMelLeHne nogwmnHmka A 0,, : CMelLeHne noawnnHmka AA
5aa : CmelLeHre nogwmvnHmka B 5aE : CmelleHne nogumnnHmka B
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4. MPEAHATAI N XKECTKOCTD

MpenHaTar NOCTOAHHbLIM [ABAIEHNEM U OCEBAsA XXECTKOCTb
Ha puvic. 4.7 nsobpaxkeHa OyniekcHas KOMMOHOBKa MoaLmm-
HVKOB C NpeaHaTAroM NOCTOSIHHLIM AABNEHVEM.

Kpvieas nporvba Npy>kKnHbl MOYTU NapannebHa ropu3oHTabHOM
OCW, MOCKOJbKY Y MPY>XNH >XECTKOCTb MEHbLUE, YeM y nofa-
LWMnHWKa. B pesynbTaTte »eCTKOCTb Mo NpeaHaTsaroM nocTo-
SHHOrO AaBnenHns NPUBAN3UTENBHO pPaBHa »KECTKOCTU OOHOMO
MOALLMMHMKA C MPraraeMbIM K Hemy npegHaTsarom F .

Ha puvc. 4.8 cpaBHMBAKOTCS CTENEHN XECTKOCTU MOALLMMHMKA
C YCTaHOBOYHbIM (MO3ULIMOHHbBIM) MPEeaHATArOM U NMOALUMMHMKA
C NpeaHaTAaromM NOCTOAHHbIM AABMEHNEM.

Puc. 4.7 CmelleHne no ocu Npu npegsapuTenbHON Harpyske
MOCTOSAHHOIO AaBNeHNst

;
/
1

’
/ TMopwmnHnk A
-— 5, — /
/
/

OceBas Harpyska

Fo

CMelleHne no ocun

~— O

Puc. 4.8 CpaBHeHne XXeCcTKOCTU W NpegHaTara

OceBas Harpyska

CMellieHMe no ocu

154 NSK

CpaBHeHne MeTOA4OB NpegHaTsra

YCTaHOBOYHbIN NMpeaHaTsr U NPeaHaTar NOCTOSHHLIM AaBEHNEM

MOXXHO CPaBHWUTb CAeaytoLLVM 06pasoM:

(1) Mpw paBeHcTBE 0OOMX MPEAHATArOB, YCTAHOBOYHbIN MpeaHaTsr
obecneyvmBaeT ropadngo BOMbLLYIO XXECTKOCTb MOALUMMHMKA.
Opyrvimmn cnosamu, fedhopmaums BCIeACTBME BHELLHUX Harpy30K
NS NOALUMMHUKOB C YCTAHOBOYHBIM MPEaHaTArOM OKa3blBagTCs
MEHbLLEN.

(2) Mpw ycTaHOBOYHOM MpeaHaTare 3Ha4YeHWe 3TOW Harpysku

KoNebneTca B 3aBMCUMMOCTM OT Takux (DakTopoB, Kak pas-
HOCTb OCEBOr0 PacCLUMPEHNs BCNEACTBME pasHULbl Temnepa-
Typ Bana 1 Kopnyca, pasHOCTb paananbHOro pacLuMpeHus
BCMEACTBME Pa3HULIbl TEMNEPaTYP BHYTPEHHEMO U HAPYXXHOMO
Kofiey, 1 gehopmaumns BCneacTame Harpysku. [Npy npensapu-
TEeJIbHON Harpy3ke MOCTOSHHOIO AaBfEHNSI BOSMOXHO CBECTU
K MUHUMYMY ntoBble M3MEHEHUS npegHaTara, NOCKOMbKY
N3MEHEHWE Harpy3KM OT MPYXXMHbI C PACLUMPEHNEM U CXKATNEM
Bana sIBNSETCA HE3HAYUTENBHBIM.
113 BblLENpPUBEAEHHOrO OOBACHEHNS CTAHOBUTCA SICHO, YTO
NO3VLMOHHbIE MpeaBapuTeNbHble Harpy3ku, Kak npasuno,
NPeanoYTUTENBHBI A5 YBENNYEHUS XECTKOCTW, Toraa Kak
npeaBapuTenbHble Harpy3k MOCTOSHHOMO AaBfeHns 6onbLue
NOAXOAAT ANS BbICOKOCKOPOCTHbIX YCTAHOBOK.

BenuuvHa npegHatsra

Yem 6onblie npegHaTsr, TEM Bbllle »KeCcTKOoCTb. OgHako B TOM
chyyae, ecnv npegHaTar NpeBbilaeT HeOOXOAUMYIO BENMUYMHY,
Ha4MHaeTCs HeHopManbHOe TEMnnoBblAeNeHne, BCNeacTBme Hero
COKpalLLaeTcs yCcTanocTHas A0NroBe4HOCTb. B caMbix KparHux
ChyYasix 3T0 MOXET MPUBECTN K M3DbITOYHOMY U3HOCY W Aaxke
3aeaHno MOALUMMHMKA. Takm 06pa3oM, BO 136exxaHue nosy-
YeHVS YPE3MEPHOro NpeaHaTara cneayeT BHUMATEbHO U3yYaTb
1 nogbuvpatb BENMYMHY MPEdHaTara, yuUTbiBas B TO XKe BPeMs
YCIOBUSI MPUMEHEHWS 1 SKCMTyaTaLun.

BbICOKOCKOPOCTHbIE LWWNUHAENN N NPpeHaTAar

Mpw skcnayaTaumm NOALUMAHMKOB Ha BbICOKUX CKOPOCTSX, AaB-
JIEHNE MOBEPXHOCTHOIO KOHTaKTa LLUAPUKOB U JOPOXKEK KadeHNs
BHYTPEHHETO U HAPY>KHOIO KOMEL, YBENNYMBAETCHA BCEOCTBME
PaCLUMPEHNS BHYTPEHHEN OCEBOW HArpy3KW, BbI3bIBAEMOrO LIEH-
TPOBEXHOW CUNol, (HOPMUPOBAHMS BHYTPEHHEN OCEBOI Harpy3Ku,
BbI3bIBAEMOV BO3AENCTBMEM LIEHTPOOEXHOW CUbl Ha LLAPUIKA,
1 Pa3HOCTU TeMnepaTyp BHYTPEHHErO 1 HAPY>XXHOIO KOMeL,

[na NOAWMMNHMKOB C YINIOM KOHTaKTa, TakuMx Kak pagvasnibHO-
YMOPHbIE LLAPUKOMOALLUMHUKK, MOXET UMETb MECTO YUCTOE
OBWKEHNE KaYeHUst CO CKOJIbXXEHWEM BCNEACTBUE CMMHOBbLIX
1 TMPOCKOMUYECKNX MOMEHTOB.

Mo Mepe MOBbILLEHUST CKOPOCTW NOALUMMHMKA YBENMYMBAETCH
CKONMbXeHne. B pesynbTate MHTEHCMBHOCTb BbIAENEHWS Ternna
B 06/1aCTSX KOHTaKTa MOBBILLAETCSH, a BA3KOCTb CMA304HOMo
Martepuana CHKaeTCst. B HEKOTOpbIX Cryvasx MpOVCXOOUT pacnag,
MacnsHOWM MAEHKW, YTO BbI3bIBAET MONHOE 3aefaHne NOALLUMMHMKA.
Opyrvmn cnoBamu, eCnv flaBfieHNe KOHTaKTa NoBEPXHOCTEN Mpu
BbIMNOMHEHWN onepaunii ¢ HeGOMbLLOW CKOPOCTLIO PaBHAETCS
aHanorM4YHOMy napameTpy A5 BbICOKOCKOPOCTHbIX PEXUMOB,
TO TEenoBblOeNeHVe BCNEACTBME CKOJIBXKEHNA Ha BbICOKOW CKO-
POCTW CTaHOBUTCH 60Nee MHTEHCMBHBIM. KoM4ecTBeHHO 3Ty
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KOHLENUMIO MOXKHO BbIpa3uTh B BUAe 3HadeHvd Pv, roe P nas-
JIeHVWEe KOHTaKTa MOBEPXHOCTEN, a V — CTereHb CKOJIbXKEHWS.
3HayeHre Pv MoxeT ObITb MPUMEHEHO K 06/1acTV KOHTaKTa
KayeHns NOALIMMHMKA. ECnn OHO NMOCTOSIHHO, TO MPU BbICOKON
CKOPOCTWN BPALLEHMS CTEMNEHb CKOMBXXEHWS 3HAYUTENBHO BbILLE,
YEM MPU HASKON CKOPOCTU.

[MoCKOMBbKY CKOPOCTb PaboThl YBENMHUIACh, NOABNSETCS HEOO-
XOAMMOCTb CHU3UTb KOHTaKTHOE [AaBfieHne

MOBEPXHOCTEN. PacyeTbl KOHTAKTHOrO J4aBNEHNS MOBEPXHOCTEN
N KO3 MPULMEHTA CKOJMBXKEHWSA, CO30ar0LLErOCA NP BbICOKO-
CKOPOCTHOW paboTe, komnaHns NSK npoBOAUT Ha KOMMbIOTE-
pax. Monb3ysace OOLUMPHBIMI SMMMPUHECKMI UCMbITAaTENbHbI-
MW OaHHLIMU 1 pesyfibTaTamy aHanmsa PakTU4eckoro CocTos-
HUSA PbIHKA, Mbl MOXKEM OrpefenTb NpeaBapuTeNibHyO Harpys-
Ky MO OrpaHnyeHHbIM hakTopam, 0BYCNOoBNEHHBIM METOAAMM
CMas3blBaHVs 1 CKOPOCTBIO BpaLleHus. [1na nonydeHns ceepe-
HWIA MO NOBOMy OnepaLyin, 3Ha4eHne d N KOTOPbIX MPeBbilasT
800 000, obpaTtunTech B komnaHmio NSK.

CnevuuanbHbI 3a30p

YTO KacaeTcsa cneumanbHbIX 3a30P0B KOMOUHUPOBAHHbIX
pagnanbHO-YNOPHbLIX LWaprKOBbIX MOALUNMAHNKOB, KOMMaHUA
NSK npegnaraet 3a3opbl CA n CP.

CA: oceBOW 3a30p (3230p B OCEBOM HamnpasfeHnK).

CP: 3a30p ¢ npegHaTarom (Cos3gaeTcs npeaHaTsr).

CneuuanbHblii 3a30p

+4a

OcesBoii 3a30p (CA) 3asop c npegHatsirom (CP)

Perynuposka npegHatsara

Moy n3MeHeHUn NpegHaTdara (HanpumMep, CoO CBEPXJIErKoro Ha
nerkun — «<EL» Ha «L»), oTperynmpyinTe pasHOCTb 3aMEPEHHOIO
0OCEBOro 3a3opa Npu MOMOLLM ANCTAHUMOHHOMO KonbLa. (Mpn
yBEIMYEHNW MPEAHaTSra BHyTPEHHee OMCTaHUMOHHOE KOJbLIO
OOJDKHO 6bITb KOPOYE; a Mpu yYMeHblIeHUW npegHatdara
KOPOYEe O0/MKHO ObITb HAPY>KHOE ANCTAHLMOHHOE KOMbLIO).

O 3aMepeHHbIX 0CEBbIX 3a30pax CM Ha cTp. 156-166.
[MocMoTpUTE M3MepUTENbHBIM NpedHaTar 0CeBOro 3asopa
B Tabnuue 4.1.

Tabnuua 4.1 N3ameputenbHblil NpegHaTar 0CeBoro 3a3opa

HomuHanbHbIA HapyxHbIi guametp D (Mm) VamepuTensHbii npeawars (H)
6onee BKJTIOUNTENBHO
10* 50 24.5
50 120 49
120 200 98
200 - 196

* KacaeTcs noaWnnHUKOB C Hapy>XHbIM AnameTpom mMeHee 10Mm.

Puc. 4.10 PaguanbHbii 3a30p B ABYXPSAOHOM LIMNHOPUHECKOM
PONNKOBOM MOALUNMHUKE N U3MEHEHNST YCTaNnOCTHOW
[ONrOBEYHOCTU Ka4yeHUs

121
10
N MogwunHuk: NN3020
- PapnanbHas
0.8 - \ Harpyska: 4 900 H
06 F

5 L
0.4 - I \

0.2

\

[Moka3aTenb 40NrOBEYHOCTH

-0.020 -0.010 0

0.010 0.020 0.030 0.040

PanvanbHbiv 3a30p, MM

Puc. 4.11 PapgunanbHbiii 3a30p B ABYXPAAHOM LAMHAPUYECKOM
PONMKOBOM MOALLNMHUKE N M3MEHEHMS XKECTKOCTU

0.0075 T T T T
= L
= i Moawunuuk: NN3020
g L PapunanbHas Harpyska: 4 900 H
I 0005
g r —
o r L —]
3 : —
S 0.0025
g L
0 -
= L _/
2 N
g OIIIIIIIIIIIIIIIIIIIIIIII
o -0.020 -0.010 0 0.010 0.020 0.030 0.040

PapgunanbHbii 3a30p, MM

BHyTpeHHU 3a30p B LMIIMHAPUHECKNX POJIMKOBbIX
noaLwunnHuKax

[ns TOro, 4Ttobbl LAMHAENM CTAaHOYHOrO 060PYAOBaHMS paboTanm
C BbICOKMMM MOKA3aTENAMU TOHYHOCTIN XOAa W XKECTKOCTU, ANS HX
MPUMEHSIOTCS MOAWMMHVKA C MUHUMASTbHBIM BHYTPEHHUM 3a30-
POM WM MpegHaTaroM nocne cHopku. Ong obnerdyeHns perynm-
POBKW BHYTPEHHErO 3a30pa MUCMOb3YOTCA 0ObIMHO LIMAMHAPUYE-
CKME POSIMKOBbIE MOALWMMHUKA. Kak mpaBuno, LUMAMHAPUHECKME
POMMKOBbIE MOALUMMHUKL AN NepeaHero (3adKCpoBaHHOMO)
KOHLa LUNMHAENS NOArOHSAOTCS Tak, YToObl MpeHaTAr MpuKnaapl-
BaJICs K HUM BO Bpemst paboThl. MoawmnHmKK Ans 3agHero (Hesa-
hrKCPOBaHHOI0) KOHLA NpY COOPKE MOArOHSAKTCS Tak, YToObl BO
Bpemsi paboTbl co3aaBancst HebonbLon 3a30p. BennyuHa pagu-
anbHOro BHYTPEHHEro 3asopa nocne cbopku obycnosneHa
HECKOMBKUMU (DaKTOpaMu, Cpean KOTOPbIX Takue, Kak CKOPOCTb,
Harpyska, MeToq cMasblBaH1s, pa3mep NMoaLUMnHMKa, HEO6XO0-
OVIMast )KECTKOCTb, AOITOBEYHOCTb U T.4.

Ha puc. 4.10 nokasaHo OTHOLLEHVE MEXTY PaanasibHbIM BHYTPEH-
HVIM 3230P0M U1 JOMrOBEYHOCTLIO NoAwmnnHmka. Ha puc. 4.11 oto-
BPaKEHO OTHOLLEHVE MEXOY pamuaibHbIM BHYTPEHHM 3a30p0M
N payaibHeiM ynpyrum cMelleHrem nognnHuka NN3020 (BHyTpeH-
Hu onameTp 100 MM, BHeLWHWA guameTp 150 MM, WwinpuHa 37 Mm).
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4. MPEAHATAI N XKECTKOCTD

PacueT paguansHoii Tabnmua A LT LI M]|H
MpepHaTAr n xxecTkocTb (komnoHoBku DB n DF) Pacuet par g } L } MR
YMHOXbTE 3Ha4eHne S
BbICOKOTO4YHbIE pagnanbHO-YNOPHbIE LWaPUKONOALWNMHUKN OCEBOI KECTKOCTY 18 4.5
Ha KOSPULIMEHTHI 25° 2.0
cTaHfapTHas cepus V3 TabmLe! A. 30° 1.4
(ctanpap pus) R B —
Cepua 79, yron C
HomuHanbHbI yron KoHTakta 15° CrtabHble Lapukn 1 KepamMuyeckue wapukmn®
Ne HomuHanbHblit EL L M
BHYTPEHHErO | gyTpenHuil gnametp|  [peaHarar OceBas xecTkoctb |  [penxarar OceBas xecTkocTb | [pegHarar Ocesast xecTkocTs | lpegHarar (ceBas XeCTKOCTb
AVaMETPa | nofuwmntika (MME (H) (H/um) (H) (H/pm) (H) (H/um) (H) (H/uwm)
00 10 7 5) 10 15 2) 14 29 (-1) 19 59 (-6) 27
01 12 8.6 @) 12 15 2) 16 39 =3) 24 78 (-8) 34
02 15 12 (3) 14 25 () 20 49 (-4) 26 100 (-11) 38
03 17 12 3) 15 25 (0) 20 59 (-5) 30 120 (-12) 43
04 20 19 (1) 19 39 (-3) 26 78 (-8) 35 150 (-15) 48
05 25 19 (1) 21 39 -2 28 100 (-9) 43 200 (-17) 61
06 30 24 (0) 25 49 (-3) 33 100 (-9) 45 200 (-16) 65
07 35 34 2 29 69 -2 39 150 -9) 55 290 (-18) 78
08 40 39 (1) 32 78 (-3) 42 200 (-12) 63 390 (-22) 88
09 45 50 (0) 37 100 (-5) 50 200 (-12) 66 390 (-21) 94
10 50 50 (0) 39 100 (-4) 51 250 (-14) 78 490 (-24) 111
11 55 60 (1) 45 120 (-6) 58 290 (-1H) 90 590 (-26) 127
12 60 60 1) 46 120 (-5) 60 290 (-14) 93 590 (-25) 128
13 65 75 -2 53 150 (=7) 71 340 (-16) 104 690 (-27) 146
14 70 100 (-4) 59 200 (-10) 79 490 (-22) 119 980 (-35) 168
15 75 100 (-4) 61 200 (-10) 88 490 (-21) 120 980 (=35 171
16 80 100 (-4) 62 200 (-9) 80 490 (-21) 124 980 (-34) 173
17 85 145 (-6) 73 290 (-13) 97 640 (-25) 138 1270 (-41) 191
18 90 145 (-3) 79 290 9 102 740 (-23) 156 1470 (-39) 219
19 95 145 (=3) 81 290 (-9) 105 780 (-24) 165 1570 (-40) 231
20 100 195 (-5) 83 390 (-13) 112 880 (-27) 164 1770 (-46) 231
21 105 195 (-5) 86 390 (-13) 116 880 (-27) 167 1770 (-45) 235
22 110 195 (-5) 89 390 (-13) 120 930 (-27) 173 1860 (-45) 244
24 120 270 (-8) 102 540 (-17) 135 1270 (=35 200 2550 (-56) 278
26 130 320 (-10) 108 640 (-20) 148 1470 (-38) 214 2940 (-61) 302
28 140 320 =10) 111 640 (-19) 150 1470 (37) 218 2940 (-60) 309
30 150 395 -7) 124 790 (-18) 166 1790 (-38) 239 3560 (-63) 334
32 160 425 (-8 134 855 (-19) 179 1930 (-39) 258 3840 (-64) 361
34 170 485 -9) 151 970 (-20) 200 2180 (-40) 288 4310 (-65) 403
36 180 595 (-12) 158 1190 (-25) 211 2650 (-48) 302 5340 (-78) 425
38 190 605 (-12) 162 1210 (-25) 217 2790 (-49) 315 5600 (-79) 443
40 200 785 (-16) 183 1570 (-31) 244 3570 (-58) 352 7110  (-92) 493
Cepusa 79, yron A5
HomuHanbHbI yron KoHTakTa 25° CTtasibHble LWapuky U KepamMuyeckue wapukn®
Ne HoMMHabHbIil EL L H
BHYTPEHHErO | pryTpenHuii suametp|  lpeaHarsr Ocesast XectkocTs | MpepHarsr Ocesast xectkocTb | [pegHarar (ceBast XeCTKOCTb MpeaHarar (OceBast XecTKoCTb
AVaMETPa | nopwunitka (MNS (H) (H/pm) H) (H/pm) (H) (H/um) (H (H/pm)
00 10 9.8 ) 24 20 (1) 31 49 (-3) 44 100 (-6) 59
01 12 16 (1) 32 29 (1) 40 59 (-3) 52 120 (=7) 70
02 15 16 (1) 33 39 (-1) 46 78 (-4) 60 150 -9) 78
03 17 19 (1) 34 39 (1) 46 78 (-4) 62 150 (-8) 81
04 20 29 (0) 43 59 (-3) 60 120 (-6) 75 250 (-12) 103
05 25 34 (1) 56 69 (-3) 70 150 (=7) 95 290 (-12) 123
06 30 39 (1) 61 78 (-3) 77 150 (-6) 99 290 (-11) 131
07 35 50 (0) 70 100 (-3) 94 250 -8 127 490 (<15 170
08 40 60 1) 72 120 (-3) 97 290 -9 139 590 (-16) 182
09 45 75 1) 87 150 -4) 114 340 (-10) 160 690 (-17) 207
10 50 75 1) 94 150 (-4) 124 390 (-10) 175 780 (-18) 235
11 55 100 =2 112 200 (-5) 144 440 (-11) 198 880 (-18) 263
12 60 100 2 117 200 (-5) 150 440 (-10) 198 880 (-18) 267
13 65 100 (-2) 125 200 -5) 161 490 (-11) 223 980 (-18) 289
14 70 145 (-3) 138 290 (-7) 183 690 (-14) 249 1370 (24) 334
15 75 145 (-3) 142 290 (-7) 188 740 (-15) 267 1470 (-24) 347
16 80 170 (-4) 156 340 (-8) 203 780 (-15) 274 1570 (25) 367
17 85 220 (-5 172 440 -9) 229 980 (-17) 306 1960 (-29) 402
18 90 245 (-4) 188 490 (-8) 253 1080 (-16) 340 2160 (-27) 449
19 95 245 =3) 195 490 (-8) 262 1180 (-17) 363 2350 (-28) 475
20 100 295 -5 197 590 (-10) 266 1270 (-19) 346 2550 (-31) 463
21 105 295 (-4) 203 590 -9) 264 1370 (-19) 368 2750 (-32) 490
22 110 320 (-5) 222 640 (-10) 284 1470 (-20) 391 2940 (-33) 517
24 120 440 (=7) 244 880 (-13) 328 1960 (24) 441 3920 (-39) 580
26 130 490 -7) 262 980 (-14) 346 2160 (-25) 460 4310 (-41) 611
28 140 490 (=7) 273 980 (-13) 348 2260 (-26) 479 4510 (-42) 635
30 150 625 (-7) 308 1250 (-14) 393 2880 (-28) 540 5860 (-47) 719
32 160 665 (=7) 330 1330 (-14) 422 3230 (-29) 592 6290 (-47) 775
34 170 775 (-8 376 1550 (-15) 478 3520 (-29) 653 7110 (-48) 867
36 180 1010 (-10) 397 2020 (-19) 514 4420 (-35) 693 8830 (-57) 917
38 190 1035 (-10) 409 2070 (-19) 531 4550 (=35 717 9110 (-57) 949
40 200 1280 (-12) 453 2560 (22) 585 5840 (-41) 801 11620 (-66) 1057
*[py CNONb30BaHMN KepaMUHECKNX LLIAPUKOB 3Ha4YeHNe NpeaenbHOM CKOPOCTU BpalleHus B 1,2 pasa 60sbLue, YeM AN CTalbHbIX
156 ‘ NSK LapukoB. B ckobkax MpUBOAATCS 3HA4EHNS 3aMEPEHHOIO OCEBOro 3a30pa.
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PacueT npegHatsara n oceBom XXeCTKoCTH Tabnuua B DBD | DBB
ANt KOMOGMHALUM NOALUMMHNKOB KoathtuuweHt
YMHOXbTE Ha KOIPMULIMEHTbI 13 TaBMLIbI npeHarsra 1.36 2
B. [Ina pacyeTta paananbHoi KeCTKOCTH Ocesas
3HaYeHVst 13 Tabnuubl A yMHOXaIOTCS Ha YKECTKOCTb 1.48 2
KO3(hPULMEHTBI N3 TabnmnLbl B. PapuanbHas 1.54 2
XKECTKOCThb )
Cepusa 70, yron C
HomMuHanbHbIN yroj KOHTakTta 15° CrtanbHble LapPpUKn n Kepamm4yeckue UJapVIKI/I*
Ne HomMuHanbHbiii EL L
BHYTPEHHErO | BHyTpeHHMil uameTp|  MpegHarsar OceBas xecTkoctb |  [penHarar OceBas xecTkocTb | [peguarar Ocesasi XectkocTb | MpepHarar (OceBast XeCTKOCTb
AVIaMETPa | nofuwmnHuka (MME (H) (H/um) (H) (H/um) (H) (H/uwm) (H) (H/uwm)
00 10 12 ©)] 12 25 0) 17 49 (-5) 23 100 -12) 32
01 12 12 ®) 14 25 0) 18 59 (-6) 26 120 (-14) 37
02 15 14 3) 16 29 1) 20 69 7 29 150 (-16) 43
03 17 14 2 16 29 -1 21 69 =7 31 150 (-16) 45
04 20 24 0) 21 49 -4) 28 120 (-12) 42 250 (-22) 59
05 25 29 1) 24 59 (-5) 32 150 (-14) 48 290 (-24) 68
06 30 39 (1) 29 78 -3) 39 200 (-13) 59 390 (-24) 83
07 35 60 1) 36 120 =7 49 250 (-16) 68 490 (-28) 94
08 40 60 -1 39 120 (-6) 51 290 (-17) 77 590 (-30) 110
09 45 75 =3 43 150 -8) 58 340 (-19) 85 690 (-33) 121
10 50 75 -2 46 150 -8) 63 390 (-20) 96 780 (-34) 136
11 55 100 4) 51 200 (-11) 69 490 (-24) 102 980 (-40) 145
12 60 100 -4) 53 200 (-11) 70 540 (-26) 110 1080 (-42) 158
13 65 125 (-6) 61 250 (-13) 82 540 (-24) 117 1080 (-39) 164
14 70 145 -7 68 290 (-14) 88 740 (-30) 135 1470 (-48) 190
15 75 145 =7) 70 290 (-14) 92 780 (-31) 144 1570 (-49) 202 L0
16 80 195 (-6) 76 390 (-14) 103 930 (-31) 152 1860 (-52) 216 = &
17 85 195 (-6) 78 390 (-14) 106 980 (-32) 161 1960 (-52) 225 s g
18 90 245 -8) 87 490 (-18) 117 1180 (-37) 172 2 350 (-60) 242 g6
19 95 270 -9 93 540 (-19) 124 1180 (-36) 176 2 350 (-58) 246 g ¥
20 100 270 -9) 97 540 (-18) 127 1270 (-37) 187 2 550 (-60) 264 e
21 105 320 (-11) 103 640 (-21) 134 1470 (-42) 198 2940 (-67) 277
22 110 370 (-13) 104 740 (-25) 137 1770 (-49) 203 3530 (-78) 286
24 120 415 (-14) 116 830 (-26) 153 1960 (-50) 225 3920 (=79) 317
26 130 490 (-16) 126 980 (-29) 167 2260 (-54) 244 4510 (-85) 344
28 140 500 (-11) 132 1000 (-24) 174 2210 (-47) 248 4420 (=77) 349
30 150 575 (-13) 141 1150 (-27) 187 2560 (-52) 267 5100 (-84) 374
32 160 625 (-14) 147 1250 (-29) 197 2930 (-57) 288 5 840 (-90) 403
34 170 780 (-18) 160 1560 (-35) 213 3560 (-66) 309 7150 (-104) 435
36 180 930 (=21) 179 1860 (-39) 238 4160 (-71) 342 8320 (-111) 479
38 190 1030 (-23) 188 2060 (-42) 251 4640 (-76) 360 9340 (-119) 507
40 200 1150 (-25) 198 2300 (45 264 5170 (-81) 379 10350 (-126) 533
Cepus 70, yron A5
HomunHanbHbIN yroJsl KoHTakrta 25° CranbHble LIapuKn n Kepammn4yeckue LuapVIKVI*
Ne HoMuHanbHblii EL L
BHYTPEHHET O | BHyTPEHHUi AUaMeT Mpeaxarar (Ocepas XecTkocTb | MpegHarsr (Ocepas XecTkocTb | lpeaHaTar (Ocesast XeCTKOCTb [TpepHarsr (cesast XeCTKOCTb
AvameTpa | nolumnHmka (MM§ (H) (H/pm) (H) (H/um) (H) (H/um) (H) (H/pwm)
00 10 19 (1) 29 39 (-2) 41 78 (-5) 51 150 (-10) 67
01 12 19 (1) 31 39 (-2) 45 100 (-6) 60 200 (-12) 81
02 15 19 (1) 33 39 1) 43 100 (-6) 65 200 (-11) 84
03 17 24 0) 41 49 =2) 52 120 =7 75 250 (-13) 99
04 20 39 1) 51 78 (-4) 68 200 (-10) 97 390 (-17) 128
05 25 50 =2 61 100 (-5) 79 200 -9) 99 390 (-16) 133
06 30 60 1) 68 120 (-4) 89 290 (100 129 590 (-18) 171
07 35 75 1) 78 150 (-5) 107 390 (-12) 149 780 (-21) 198
08 40 100 (-2 95 200 (-6) 127 440 (-12) 168 880 (-21) 223
09 45 100 -2 99 200 (-6) 132 490 (-13) 181 980 (-22) 238
10 50 120 (-3) 118 250 (-7) 154 590 (-14) 208 1180 (-24) 278
11 55 170 (-4) 127 340 (-9 170 780 (-18) 235 1570 (-29) 307
12 60 170 (-4) 134 340 -9 179 780 (-17) 241 1570 (-28) 317
13 65 195 (-5) 157 390 (-9 196 880 (-18) 272 1770 (-29) 356
14 70 245 (-6) 170 490 (-11) 218 1080 (-20) 293 2160 (-33) 390
15 75 245 (-6) 179 490 (-11) 229 1180 (-21) 316 2350 (-34) 418
16 80 320 (-6) 187 640 (-11) 245 1470 (-23) 343 2940 (-37) 448
17 85 320 (-5) 196 640 (-11) 257 1470 (-22) 352 2940 (-36) 462
18 90 390 (-7) 218 780 (-13) 275 1770 (-25) 374 3530 (41) 494
19 95 415 (=7) 227 830 (-13) 287 1860 (-25) 392 3730 (-42) 525
20 100 415 (-7) 235 830 (-13) 299 1960 (-26) 417 3920 (-42) 548
21 105 490 (-8) 246 980 (-15) 317 2260 (-28) 430 4510 (-46) 571
22 110 590 (-10) 258 1180 (-18) 330 2650 (-33) 447 5300 (-53) 588
24 120 635 (-10) 281 1270 (-18) 361 2940 (-33) 491 5880 (-54) 654
26 130 785 (-12) 305 1570 (-20) 396 3430 (-36) 536 6860 (-58) 710
28 140 785 -9) 317 1570 (-18) 413 3660 (-35) 569 7270 (-56) 750
30 150 930 (-11) 351 1850 (-20) 446 4070 (-37) 601 8250 (-61) 800
32 160 1080 (-12) 376 2160 (-22) 482 4700 (-40) 649 9380 (-65) 858
34 170 1270 (-14) 401 2550 (-25) 514 5900 (-47) 707 11600 (-75) 929
36 180 1550 (-16) 450 3100 (-28) 577 6820 (-50) 779 13560 (-80) 1028
38 190 1660 (-17) 460 3320 (-29) 599 7560 (-53) 819 15130 (-85) 1084
40 200 1850 (-18) 493 3700 (-31) 631 8360 (-56) 860 16820 (-90) 1141
*[py CNONb30BaHMN KePaMUHECKNX LLIAPUKOB 3Ha4YeHne NpeaenbHOM CKOPOCTM BpalleHus B 1,2 pasa 60sbLUe, YeM AN CTanbHbIX
LapukoB. B ckobkax MprBOAATCSt 3HAYEHMS 3aMEPEHHO0 OCEBOro 3a3opa. NSK‘ 157



4. MPEAHATAI N XKECTKOCTD

MNpepHaTtar n xectkocTb (komnoHosku DB n DF) Paciet banuansHol TabmuaA__ [EL[ L [ M [ H
YMHOXbTE 3HaeHie 0CeBom 150 6.5 ‘ 6.0 ‘ 5045
BbICOKOTO4YHbIE pagnanbHO-YNOpPHbIE LUAaPUKOBbIE ECTKOCTI Ha KOBBULMEHTbI ; 2 4.52 5
13 Tabnmupl A. ° .
NOALWNNHUKN (CTaHJAapTHas cepus) 3 30° 1.4
40°] 07 [ _—
Cepusa 70, yron A
HomuHanbHbI yron koHTakta 30° CTtasibHble Luapukn
Ne HoMMHaIbHblit EL L M H
BHYTPEHHErO | BHyTpeHHMii pametp|  [peaHarsar Ocesas xectkoctb | MMpeaarar OceBas xecTkocTb | [pegHarsar Oceast XecTkocTb | [pegHaTar (OceBast XecTKoCTb
ANAMETPa | NoAWMHAKA (M'VS (H) (H/pm) (H) (H/um) (H) (H/pm) (H) (H/pm)
00 10 25 0) 44 100 (-5) 71 210 (-10) 94 330 (15 115
01 12 25 (0) 48 110 (-5) 78 220 (-10) 104 360 (-15) 127
02 15 25 (0) 50 110 (-5) 85 240 (-10) 113 390 (15 139
03 17 25 (0) 52 120 (-5) 91 250 (-10) 122 420 (-15) 151
04 20 25 0) 58 130 (-5) 103 280 (-10) 139 470 (15 170
05 25 25 (0) 61 140 (-5) 111 290 (-10) 149 510 (-15) 183
06 30 50 (0) 85 190 (-5) 138 390 (-10) 180 640 (-15) 217
07 35 50 0) 92 210 (-5) 150 420 (-10) 196 700 (-15) 237
08 40 50 (0) 100 220 (-5) 168 460 (-10) 220 760 (-15) 267
09 45 50 (0) 103 230 (-5) 175 480 (-10) 230 1180 (-20) 324
10 50 50 (0) 110 250 (-5) 194 530 (-10) 255 1270 (-20) 360
11 55 50 (0) 112 250 (-5) 196 880 (-15) 311 1270 (-20) 360
12 60 50 (0) 116 250 (-5) 205 930 (-15) 327 1370 (-20) 380
13 65 50 (0) 124 270 (-5) 224 980 (-15) 360 1470 (-20) 417
14 70 50 (0) 127 270 (-5) 230 1080 (-16) 370 2060 (-25) 482
15 75 50 0) 131 280 (-5) 241 1080 (-15) 387 2160 (-25) 505
16 80 100 0) 168 760 (-10) 340 1770 (-20) 464 3040 (-30) 572
17 85 100 0) 173 780 (-10) 355 1860 (-20) 486 3240 (-30) 600
18 90 100 (0) 174 780 (-10) 358 2450 (25) 542 3920 (-35) 650
19 95 100 (0) 180 810 (-10) 372 2550 (25) 568 4120 (-35) 680
20 100 100 (0) 185 840 (-10) 368 2750 (-25) 595 4310 (35 713
21 105 100 0) 185 840 (-10) 388 2750 (25 591 4310 (-85 707
22 110 100  (0) 180 1320 (-15) 443 3330 (-30) 620 5980 (-45) 774
24 120 100 (0) 193 1470 (-15) 486 3630 (-30) 683 6570 (-45) 853
26 130 100 (0) 200 1470 (-15) 507 4710 (-35) 772 7940 (-50) 942
28 140 200 (0) 206 1770 (-15) 557 5300 (-35) 828 8730 (-50) 1005
30 150 200 (0) 256 1830 (-15) 573 5850 (-37) 876 11700 (-60) 1146
32 160 200 (0) 260 1880 (-15) 591 5545 (-35) 870 12070 (-60) 1143
34 170 200 (0) 262 2669 (-20) 669 6024 (-37) 899 12048 (-60) 1178
36 180 200 (0) 273 3580 (24) 778 7157  (-40) 1001 14314  (-64) 1311
38 190 200 (0) 276 3851 (-25) 809 8081 (-43) 1060 16162 (-69) 1389
40 200 200 (0) 279 5012 (-30) 902 13314  (-60) 1294 26628 (-95) 1708

B ckobKkax NpuBOAATCS 3HAYEHVISt 3aMEePEeHHOro 0CEBOro 3a3opa.
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PacuyeT npegHatara n oceBom XXeCcTKOCTU Tabnuua B DBD | DBB
AJ1S1 KOMGMHaLWN NOALLIMIMTHUKOB KoachcpnLmeHT
YMHOXbTE Ha KOIPMVLMEHTbI U3 TaBMLibl npeHarsra 1.36 2
B. [1ns pac4eTa paanansHOm XKeCcTKoCTH Ocesas
3HaYeHVst N3 TabnmLpl A yMHOXaKOTCS Ha XECTKOCTb 1.48 2
KOaDULMEHTI 13 TabMLIbI B. PapuanbHas 1.54 2
XKECTKOCTb )
Cepusa 72, yron C
HomuHanbHbI yron koHTakta 15° CTtasibHble Liapukm
Ne HoMMHaTbHblif EL L
BHYTPEHHET O | BHyTPEHHUi AUaMeT [peaHarar (Ocepas XecTkocTb | MpegHarsr (Ocepas XecTkocTb | lpeaHaTar (Ocesas XeCTKOCTb [TpepHarsr (cesast XECTKOCTb
AVaMETPa | nofumnHuka (MME (H) (H/um) (H) (H/um) (H) (H/uwm) (H) (H/uwm)
00 10 14 ©)] 13 29 1) 18 69 (-8) 27 150 (-18 38
01 12 19 (1) 16 39 =3) 21 100 (-12) 33 200 (-22) 46
02 15 19 (1) 17 39 -3) 23 100 (-11) 34 200 (-21) 48
03 17 24 0) 19 49 (-4) 25 150 (-16) 42 290 (-28) 59
04 20 34 (-2) 23 69 =7) 30 200 (-20) 49 390 (-33 70
05 25 39 (1) 26 78 4) 36 200 (-15) 53 390 (-26) 76
06 30 60 1) 32 120 (-8) 43 290 (-20) 66 590 (-35) 94
07 35 75 =3) 37 150 (-10) 50 390 (-25) 75 780 (-43) 108
08 40 100 -5) 44 200 (-13) 60 490 (-29) 90 980 (-47) 126
09 45 125 =7) 49 250 (-10) 67 540 (-30) 94 1080 (-49) 132
10 50 125 =7) 52 250 (-15H) 69 590 (-31) 102 1180 (-50) 143
11 55 145 -8) 56 290 (-17) 74 780 (-38) 117 1570 (-60) 163
12 60 195  (-11) 64 390 (-22) 86 930 (-42) 126 1860 (-67) 179
13 65 220 (-12) 71 440  (-23) 95 1080 (-44) 141 2160 ~70) 200
14 70 245 -9) 75 490 (-20) 100 1180 (-43) 148 2 350 (-69) 210
15 75 270  (-10) 81 540 (-21) 108 1230 (-42) 157 2 450 (-68) 220 L2
16 80 295  (-12) 83 590 (-24) 109 1370 (-47) 159 2750 (-76) 224 Fo
17 85 345  (-14) 88 690 (-27) 120 1670 (-53) 177 3330 (-85) 251 ] g
18 90 390 (-15H) 97 780 (-29) 126 1860 (-57) 187 3730 (-90) 263 b
19 95 440 (-18) 98 880 (-33) 130 2060 (-63) 192 4120 99 271 8 ¥
20 100 490 (-20) 101 980 (-36) 137 2350 (-68) 202 4710 (-107) 285 e
21 105 540 (-21) 108 1080 (-38) 144 2650 (-73) 216 5300 (-114) 305
22 110 635 (-24) 117 1270 (-43) 156 2940 (-78) 228 5880 (-121) 321
24 120 700 (-19) 128 1400 (-38) 170 3210 (-73) 247 6350 (-116) 345
26 130 760 (-20) 138 1520 (-39) 183 3400 (-73) 262 6740 (-116) 367
28 140 925 (-24) 152 1850 (-45) 202 4110 (-82) 288 8300 (-131) 406
30 150 1110 (-28) 167 2220 (-51) 222 4960 (-92) 318 9970 (-145) 447
Cepusa 72, yron A5
HoMunHanbHbIN yron KoHTakTa 25° CTtanbHble LapuKu
Ne HomuHanbHblii EL L H
BHYTPEHHETO | BHyTpeHHiid guametp|  MpeaHarar Ocesas ectkocTb | MpepHarsr Ocesast XecTkocTs | lpegwarar (ceBas XeCTKOCTb MpepHarsr (ceBasi XecTKocTb
AnameTpa | nopwmnHuKa (MM§ (H) (H/um) (H) (H/um) (H) (H/pm) (H) (H/um)
00 10 19 (1) 29 39 2 41 100 7 58 200 -13) 73
01 12 29 1) 36 59 =3) 49 150 -9) 70 290 (-16) 92
02 15 34 -1 43 69 -4) 57 200 (-11) 83 390 -19) 111
03 17 39 -1 46 78 -4) 60 200 (-11) 87 390 (-18) 116
04 20 60 -3 59 120 (-6) 73 290 (-14) 104 590 (-24) 140
05 25 75 =2 68 150 (-5) 90 340 (-12) 124 690 (-22) 167
06 30 100 -3 85 200 -7y 107 440 (-15) 147 880 (-25) 192
07 35 125 -4) 95 250 -8) 118 590 (-18) 167 1180 (-30) 218
08 40 145 -4) 104 290 (-9 136 740 (-20) 195 1470 (-33) 258
09 45 170 -5 115 340 (-10) 147 880 (-22) 212 1770 (-37) 280
10 50 195 -6) 129 390 (-11) 163 980 (-23) 233 1960 (-37) 306
11 55 245 =7 141 490 (-13) 181 1180 (-26) 255 2 350 (-42) 337
12 60 295 (-8 155 590 (-15) 202 1470 (-29) 281 2940 (-47) 374
13 65 345 9 177 690 (-15) 221 1670 (-30) 314 3330 (-48) 414
14 70 390 -8 188 780 (-15) 238 1860 (-30) 331 3730 (-49) 438
15 75 415 -8 199 830 (-15) 253 1960 (-30) 352 3920 (-49) 466
16 80 465 (-9) 200 930 (-17) 258 2160 (-33) 356 4310 (-54) 472
17 85 540 (-10) 217 1080 (-19) 283 2450 (-35) 383 4900 (-57) 507
18 90 635 (-12) 239 1270 (-21) 304 2940 (-39) 416 5880 (-64) 556
19 95 685 (-13) 240 1370 (-23) 308 3140 (-42) 419 6 280 (-68) 557
20 100 785 (-14) 251 1570 (-25) 325 3530 (-45) 441 7 060 (-73) 587
21 105 885 (-15) 267 1770 (-27) 348 3920 (-48) 471 7 850 (-77) 624
22 110 980 (-16) 280 1960 (-29) 368 4410 (-51) 496 8 830 (-82) 660
24 120 1140 (-15) 315 2280 (-28) 409 5180 (-52) 559 10 350 (-85) 739
26 130 1200 (-15) 334 2410 (-28) 435 5500 (-52) 595 11 000 (-83) 788
28 140 1480 (-18) 373 2970 (-32) 481 6650 (-58) 654 13 480 (-93) 870
30 150 1810 (-21) 416 3620 (-36) 532 7990 (-64) 719 16350 (-104) 960

B ckoBKkax MpUBOAATCS 3HAYEHMS 3aMEPEHHOr0 0CEBOro 3a30pa.
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4. MPEAHATAI N XKECTKOCTD

MpepHaTar n >xectkocTb (KomrnoHoBku DB n DF) Pacuet paananHoi Tabnuua A EL[L[IM[H
XecTKoCTn y 15° [ 6.5 6.0 5.0 4.5
YMHOXbTE 3Ha4YeHMEe OCEBOM S
BbICOKOTO4YHbIE pagnanbHO-YNOPHbIE LWAPUKOBbIE KECTKOGTU Ha KoS(DILIVEHTI ;2 4-52 5
6 A ° .
noawnnHUKN (CTaH,D,apTHaFI cepvm) e Tebn 30° 1.4
40°] 07 |
Cepusa 72, yron A
HomuHanbHbIn yron koHTakTa 30° CrasnbHble LWapuKu
Ne HomuHanbHbliA EL L M A
BHYTPEHHErO | BHyTpeHHMil pametp|  [peaHarsar Ocesas xectkocts | MMpepHarsr Ocesast XectkocTb | MpegHartar (Ocepas XecTkocTb | MpeaHarsr (0ceBas ECTKOCTb
AvameTtpa | nofWwunHuka (MNS (H) (H/um) (H) (H/pum) (H) (H/um) H (H/pm)
00 10 25 (0) 44 100 (-5) 71 210  (-10) 94 - -
01 12 25 0) 47 110 -5) 78 220 (-10) 108 360 (=15 125
02 15 25 0) 50 110 (-5) 85 240 (-10) 114 390 (15 139
03 17 25 0) 52 190 (-5) 108 250 (-10) 120 410 (-15) 145
04 20 25 0) 55 260 (-10) 128 440 (-15) 155 650 (-20) 180
05 25 50  (0) 79 350 (-10) 160 580 (-15) 193 840 (-20) 223
06 30 50  (0) 85 380 (-10) 175 630 (15 210 910 (-20) 423
07 35 50 () 88 400 (-10) 184 660 (-15) 220 1270 (-25) 285
08 40 50 () 95 440 (-10) 205 730 (-15) 246 1470 (-26) 318
09 45 50 0) 98 450 (-10) 212 1080 (-20) 292 1860 (-30) 363
10 50 50 () 103 480 (-10) 227 1180 (-20) 314 2060 (-30) 390
11 55 50 (0) 106 490 (-10) 235 1670 (-26) 364 2650 (-35) 438
12 60 50 (0 110 510 (-10) 246 1670 (-25) 380 2750 (-35) 455
13 65 50 (0) 117 550 (-10) 270 1860 (-25) 416 3040 (-35) 500
14 70 100 (0) 150 1080 (-15) 345 2650 (-30) 480 3920 (-40) 562
15 75 100 0) 157 1080 (-15) 366 2750 (-30) 512 4220 (-40) 598
16 80 100 0) 154 1080 (-15) 355 2650 (-30) 494 4020 (-40) 575
17 85 100 0) 160 1180 (-16) 370 3430 (-35) 560 5790 (-50) 678
18 90 100 0) 162 1670 (-20) 434 4310 (-40) 615 5980 (-50) 697
19 95 360 (-5) 248 1670 (-20) 421 4220 (-40) 595 6670 (-55) 710
20 100 370 (-5) 252 1670 (-20) 430 5100 (-45) 645 7650 (-60) 758
21 105 380 (-5) 260 2260 (-25) 493 5200 (-45) 665 8920 (-65) 818
22 110 380 (-5) 266 2350 (-25) 504 6180 (-50) 720 10200 (-70) 871
24 120 550 (-5) 320 2840 (-25) 570 8140 (-55) 843 11570 (-70) 964
26 130 560 (-5) 340 3730 (-30) 660 9810 (-60) 942 13530 (-75) 1068
28 140 580 (-5) 352 5000 (-36) 750 11470 (-65) 1022 15490 (-80) 1150
30 150 600 (-5) 366 5000 (-35) 772 12100 (-66) 1063 16500 (-81) 1194
BbICOKOTO4YHbIE pagnanbHO-YNOpPHbIE LUaPUKOBbIE
NOALMNMHUKK (CTaHJapTHaA cepus)
PapunanbHO-ynopHble lWapukoBble Cepusa 70, 72, yron A
NOALNNHUKN HEGONBbLLOro pa3mMmepa Howmepa nogwwnHukos ¢ cycdukcom C: HommHanbHblil yron KoHTakTa 15°, 30° CranbHble Wwapnki
Ne EL L M H
HiEli e Mpeptarar Ocesas XECTKCTb Mpepxarar (cesas XECTKCTb MpepHarar (cesas XECTKCTb MpepHarar (cesas XECTKOCTb
mamepa | (H) (H/um) (H) (H/pw) ) (H/uw) G) (H/um)
725C 1.3 (10) 4.0 5.5 (7) 7.3 121 4) 10.3 24.2 0) 14.4
725A 5.0 (3 185 10.3 (@ 238 245 0 326 49.0 -3) 425
706C 1.5 (10) 4.3 7.9 6) 8.3 15.1 3 11.1 30.3 -2) 154
706A 49 @ 186 16.8 (1 287 24.4 © 3238 488  (-3) 424
726C 1.8 ©) 5.1 9.2 (5) 9.6 17.6 @ 128 35.2 -3) 278
726A 3.7 (3 184 16.2 (1) 308 34.0 -1) 403 68.0 (-4) 524
707C 1.8 ©) 5.1 9.2 ®) 9.6 17.6 @ 128 35.2 3 17.8
707A 3.7 (3 184 16.2 (1) 308 34.0 -1) 403 68.0 -4) 524
708C 4.2 (7) 7.5 141 3) 12.2 28.6 1) 16.7 57.1 =7) 23.3
708A 8.1 2 26.3 24.5 0) 38.8 46.4 2) 48.9 92.8 (-5) 63.4
728C 4.2 @) 75 14.1 B 122 28.5 1) 167 57.0 -7) 233
728A 8.1 (2) 26.3 24.5 -1) 38.8 46.4 (=2) 48.9 92.9 (-5) 63.4

B ckobKkax NpuBOASTCS 3HAYEHVISt 3aMEPEeHHOro 0CEBOro 3a3opa.
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CBEpPXCKOPOCTHbIE PaanasnbHO-YMNOpPHbIe

wapukonogwunHukm (cepuss ROBUST)

BNR19S, BNR29S
HomMuHanbHbIN yron koHTakTa 18° CrtanbHble LWapuKu

PacuyeT npegHatara n oceBo XXeCTKOCTU
AN1S KOMGMHaLWKN NOALLIMMTHUKOB
YMHOXbBTE Ha KOIMULIMEHTbI U3 TaBMLbI
B. [1ns pac4eTa paamnansHOm >KeCcTKOCTH
3HaYeHVs 13 TabMLbl A YMHOXAKOTCS Ha
Ko3hhMUMEHTbI 13 Tabnuupl B.

BHyTp'\égHHEI'O EL L M
anametpa MpeaHarsr (Ocesast XeCTKOCTb Mpeaxarsr (Ocesast XeCTKOCTb MpegHarsr (Ocesas XeCTKOCTb
(M) (H) (H/uwm) (H) (H/uwm) (H) (H/uwm)
25 25 0) 26 94 (-8) 43 188 (-16) 57
30 50 0) 36 100 (-8) 48 200 (-15) 63
35 50 0) 37 140 (-8) 55 280 (-17) 73
40 50 0) 38 140 (-8) 57 280 (-16) 74
45 50 0) 4 150 (-8) 62 300 (-16) 82
50 50 0) 44 160 -8) 68 320 (-16) 89
55 50 0) 46 170 (-8) 71 340 (-16) 94
60 50 0) 47 170 (-8) 74 340 (-16) 97
65 50 0) 50 180 -8) 79 360 (-16) 104
70 50 0) 50 180 (-8) 80 360 (-16) 104
75 50 0) 52 180 (-8) 83 460 (-19) 117
80 50 0) 53 190 -8) 86 474  (-19) 121
85 50 0) 54 190 (-8) 88 646 (-24) 138
90 100 0) 75 280 -8 110 709 (-21) 154
95 100 0) 76 290 -8 110 768 (-22) 163
100 100 0) 72 330 (=100 110 871 (-26) 161
105 100 0) 74 330 (-10) 120 898 (-26) 166
110 100 0) 76 400 (-12) 130 925 (-26) 172
120 100 0) 78 410 (-12) 130 1275 (-33) 198
130 100 0) 80 712 (-20) 160 1408 (=35 209
140 100 0) 82 732 (-20) 160 1508 (-36) 220
150 200 0) 110 930 (-20) 185 1894 (-38) 242
BER19S, BER29S
HoMunHanbHbIN yron KoHTakTa 25° CTtanbHble LapuKu
BH)’Tp'\éL;-iHEI'O EL L M
ainametpa Mpeaxarsr (OceBast XeCTKOCTb MpegHarsr (OceBast XECTKOCTb Mpeaxarar (OceBast XECTKOCTb
(M) (H) (H/pm) (H) (H/pm) (H) (H/um)
25 25 0) 42 150 -8) 80 300 (-14) 105
30 25 0) 58 160 (-8) 90 320 (-14) 116
35 50 0) 61 210 (-8 100 420 (-15) 132
40 50 0) 63 220 -8 110 440 (-15) 137
45 50 0) 67 240 -8 120 480 (-15) 152
50 50 0) 72 250 (-8 130 500 (-15) 164
55 50 0) 75 260 -8 140 520 (-15) 174
60 50 0) 78 270 (-8) 140 540 (-15) 181
65 50 0) 82 290 (-8 150 580 (-15) 196
70 50 0) 83 290 -8 150 598 (-15) 198
75 50 0) 86 300 (-8 160 619 (-15) 206
80 50 0) 88 310 -8 170 639 (-15) 214
85 50 0) 90 310 -8 170 889 (-19) 245
90 100 0) 120 430 -8 210 968 (-17) 273
95 100 0) 130 440 -8 210 996 (-17) 282
100 100 0) 120 520 (=100 210 1131 (-20) 279
105 100 0) 120 530 (-10) 220 1169 (-20) 290
110 100 0) 130 550 (-10) 230 1206 (-20) 301
120 100 0) 130 680 (-12) 250 1743 (-26) 351
130 100 0) 135 972 (-16) 289 1880 (-27) 368
140 100 0) 135 1002 (-16) 300 1944 (-27) 381
150 200 0) 175 1308 (-17) 336 2555 (-30) 428

B ckobkax mprBoaaTCst 3HAYEHVs 3aMEPEHHOIO OCEBOrro 3a3opa.

Tabnuua B

DBD | DBB
KoathduumeHt
npe?r?eaamra 1.36 2
Ocesas
XKECTKOCTb 1.48 2
PagnanbHas 1.54
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4. MPEAHATAI N XKECTKOCTD

MpepgHaTtar n xxectkocTb (KomnoHosku DB n DF)

CBepXCKOPOCTHbIE paAnasibHO-YMOPHbIE LUAPUKOBLIE
nogwunHukn (cepus ROBUST)

BNR19H, BNR19X, BNR19XE, BNR29H BNR29X

HomMuHanbHbIN yron koHTakTa 18°

KepaMI/I'-IeCKI/Ie LHIapUuKun

Pacuet paguansHon
>KECTKOCTU

YMHOXbTe 3Ha4eHVe 0CeBomn
YKECTKOCTU Ha KOSPPULIMEHTBI
13 Tabnuupl A.

aHyTp’\éiHero EL L M
aihameTpa MpenHarar (Ocepast XecTkocTb | MpepHarsr (OceBas ECTKOCTb Mpeaxarsr (OceBas ECTKOCTb
(Mm) (H) (H/pm) (H) (H/pm) (H) (H/pm)
25 25 0) 29 105 -8) 51 210  (-15) 67
30 50 0) 40 110 (-8) 65) 220 (-15) 72
35 50 0) 41 150 (-8) 64 300 (-16) 83
40 50 0) 42 160 (-8) 66 320 (-17) 87
45 50 0) 45 170 (-8) 72 340 (-16) 95
50 50 0) 49 180 -8) 78 360 (-16) 103
55 50 0) 51 180 (-8) 82 360 (-15) 106
60 50 0) 52 190 (-8) 85 380 (-16) 112
65 50 0) 55 200 -8) 91 400 (-16) 120
70 50 0) 56 200 (-8) 92 400 (-16) 120
75 50 0) 58 200 (-8) 96 525 (-19) 137
80 50 0) 59 210 -8) 99 542 (-19) 142
85 50 0) 61 210 (-8 100 744 (-24) 162
90 100 0) 83 310 (-8 130 804 (-21) 180
95 100 0) 85 310 -8 130 873 (-22) 190
100 100 0) 81 360 (-10) 130 994 (-26) 188
105 100 0) 83 370 (-10) 130 1026 (-26) 194
110 100 0) 85 450 (-12) 150 1058 (-26) 201
120 100 0) 87 460 (-12) 150 1469 (-33) 233
130 100 0) 90 809 (-20) 158 1625 (-35) 245
140 100 0) 92 833 (-20) 195 1744 (-36) 259
150 200 0) 120 1040 (-20) 214 2166 (-38) 284
BER19H, BER19X, BER19XE, BER29H, BER29X
HomMuHanbHbIN yron KoHTakTa 25° Kepamuyeckune wapuku
BH p'\égHHero EL L M
LinaveTpa MpepHarsr Ocesast XectkocTo |  MpepHatsr (OceBast XecTKOCTb MpepHarar (OceBast XecTKOCTb
(mm) (H) (H/um) (H) (H/um) (H) (H/um)
25 25 0) 47 172 (-8) 96 342 (-14) 124
30 50 0) 65 180 (-8 100 360 (-14) 134
35 50 0) 68 240 -8 120 480 (-15) 153
40 50 0) 70 250 -8 120 500 (-15) 160
45 50 0) 75 260 (-8) 140 520 (-15) 174
50 50 0) 80 280 (-8 150 560 (-15) 190
55 50 0) 84 300 -8 160 600 (-15) 203
60 50 0) 87 300 (-8 160 600 (-14) 209
65 50 0) 92 320 (-8) 180 640 (-14) 225
70 50 0) 93 330 -8 180 689 (-15) 233
75 50 0) 96 340 -8 190 713  (-15) 243
80 50 ) 98 350 -8 190 738 (-15) 252
85 50 0) 100 360 (-8 200 1032 (-19) 290
90 100 0) 140 480 (-8) 240 1110 (-17) 321
95 100 0) 140 490 -8 250 1143 (-17) 332
100 100 0) 130 580 (-10) 250 1302 (-20) 328
105 100 0) 140 600 (-10) 260 1346 (-20) 341
110 100 0) 140 620 (-10) 260 1390 (-20) 354
120 100 0) 150 780 (-12) 300 2023 (-26) 414
130 100 0) 150 1115 (-16) 340 2185 (-27) 434
140 100 0) 150 1151 (-16) 353 2 261 (-27) 450
150 200 0) 198 1484 (-17) 393 2948 (-30) 504

B ckobkax nprBOAsTCA 3HAYEHNA 3aMEPEHHOO OCEBOMO 3a30pa.
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BNR10S, BNR20S
HomuHanbHbIM yron koHTakTa 18° CTtasibHble LuapuKn

PacuyeT npegHatara n oceBom XXeCcTKOCTU
AJ1S1 KOMGMHaLWN NOALLIMIMTHUKOB
YMHOXbBTE Ha KO PULIMEHTbI M3 TabMLbI
B. [1ns pac4eTa paanansHOm XKeCcTKoCTH
3HaYeHVs 13 TabMLbI A YMHOXAOTCSA Ha
Ko3(hhMUMEHTbI 13 Tabnuupl B.

Ne

BHYTPEHHEro EL L M
Linavetpa [pegHarar Ocesast XectkocTb | MpepHarsr (OceBast XecTKCTb MpepHarar (OceBast XecTKoCTb
(Mm) (H) (H/pm) ( (H/pm) (H) (H/pm)
30 50 0) 39 110 (-5) 52 220 (-13) 69
35 50 (0 41 110 (-5) 55 220 (-12) 73
40 50 (0 44 110 (-5) 60 220 (-11) 77
45 50 (0 44 110 -5 60 220 (-11) 77
50 50 (0 47 120 -5) 64 249 (-12) 85
55 50 0) 48 120 (-5) 67 302 (-14) 95
60 50 0) 51 130 (-5) 71 345 (-15) 104
65 50 (0 53 130 -5 75 364 (-15) 111
70 50 0) 53 230 (-10) 93 505 (-20) 125
75 50 0) 54 240 (=10) 96 520 (-20) 129
80 100 (0 71 330 (<100 110 606 (-19) 141
85 100 0) 73 330 (=100 110 622 (-19) 145
90 100 0) 74 340 (-10) 120 823 (-24) 163
95 100  (0) 76 350 (<10) 120 846 (24) 168
100 100 0) 78 350 (-10) 120 870 (-24) 174
105 100 0) 80 420 -12) 130 1054 (-27) 195
110 100 (0 81 540 (-15) 150 1144 (-29) 200
120 100 (0) 85 560 (-15) 160 1208 (-29) 213
130 100 (0 85 732  (-20) 166 1508 (-36) 220
140 200 (0) 105 775 (<15 178 1606 (-30) 236
150 200 (0) 110 916 (-18) 190 1917 (-35) 253
BER10S, BER20S
HomuHanbHbIM yron KoHTakTa 25° CTtasibHble LuapuKn
BHyT[!\leEHHEI'O EL L M
ninametpa MpeaHarsr (OceBast XECTKOCTb Mpegxarsr (ceBasi XeCTKOCTb MpegHarsr (ceBast XeCTKOCTb
(M) (H) (H/um) (H) (H/um) H (H/um)
30 50 0) 63 220 -8 110 440 (-15) 140
35 50 0) 67 240 -8 120 480 (-15) 153
40 50 (0 72 250 (-8) 130 500 (-15) 165
45 50 0) 73 250 -8 130 500 (-15) 166
50 50 (0 77 270 -8) 140 540 (-15) 180
55 50 (0 80 350 (-10) 160 700 (-18) 205
60 50 0) 84 380 (-10) 170 760 (-18) 222
65 50 (0 88 400 (-10) 180 800 (-18) 235
70 50 (0 88 400 (-10) 180 800 (-18) 235
75 50 0) 90 510 (-12) 200 1020 (-21) 263
80 100 (0) 120 620 (-12) 220 1240 (-22) 290
85 100 0) 120 640 (-12) 230 1280 (-22) 300
20 100 (0) 120 650 (-12) 240 1300 (-22) 305
95 100  (0) 130 670 (-12) 240 1340 (22) 316
100 100 0) 130 690 (-12) 250 1380 (-22) 327
105 100 (0) 130 910 (=15) 290 1820 (-26) 369
110 100 (0) 130 930 (-15) 290 1860 (-26) 379
120 100 0) 140 980 (15 310 1960 (-26) 403
130 100 0) 140 1002 (-16) 310 2004 (-27) 389
140 200 (0) 180 1098 (-13) 325 2196 (-23) 421
150 200 (0) 180 1274 (-15) 345 2 562 (-28) 444

B ckobKax npuBoasaTCs 3HAYEHMSt 3aMEPEHHOr0 OCEBOro 3a3opa.

Tabnnua B
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4. MPEAHATAI N XKECTKOCTD

MpepgHaTtar n xxectkocTb (KomnoHosku DB n DF)
CBEpPXCKOPOCTHbIE paauanbHO-YMOPHbIE LAPUKOBbIE

noawunnHukn (cepus ROBUST)

BNR10H, BNR10X, BNR10XE, BNR20H, BNR20X
HomuHanbHbIN yron koHTakTa 18° Kepamuyeckune wapukum

Pacuet paguansHoi
)KECTKOCTH

YMHOXbTE 3Ha4eHre 0CeBon
YKECTKOCTU Ha KOSPPULMEHTBI
13 Tabnmubl A.

BHyTp'\(lEEHHEI'O EL L M
anameTpa MpegHarsr (Ocepas XecTkocTb | MpegHarsr (0ceBas XECTKOCTb Mpeaxarar (0ceBas ECTKOCTb
(M) (H) (H/pm) ( (H/pm) (H) (H/pm)
30 50 0) 43 110 (-5) 59 220 (-11) 79
35 50 ) 46 120 (-5) 63 240 (-12) 83
40 50 (0) 49 120 (-5) 68 240 (-11) 88
45 50 (0) 49 120 -5 69 240 (-11) 88
50 50 0) 52 130 (-5) 73 279  (-12) 99
55 50 ) 54 130 -5 76 341 (-14) 110
60 50 (0) 57 140 (-5) 82 391 (-15) 121
65 50 (0) 60 140 (-5 87 413 (-15) 130
70 50 0) 59 260 (=100 110 578 (-20) 147
75 50 0) 61 270 (=100 110 597 (-20) 151
80 100 (0) 80 360 (-10) 130 684 (-19) 164
85 100 (0) 82 370 (-10) 130 703  (-19) 169
90 100 0) 83 370 (<100 130 938 (-24) 191
95 100 0) 85 380 (-10) 140 965 (-24) 197
100 100 (0) 87 390 (-10) 140 993  (-24) 204
105 100 (0) 89 470 (-12) 160 1209 (28) 229
110 100 0) 91 600 (-15) 170 1315 (-29) 235
120 100 ) 95 630 (<15 180 1391 (-29) 250
130 100 (0) 95 833 (-20) 195 1745 (-36) 260
140 200 0 125 860 (-15) 206 1829 (-30) 276
150 200 0) 125 1025 -18) 221 2194 (-35) 297
BER10H, BER10X, BER10XE, BER20H, BER20X
HomuHanbHbI yron KoHTakTa 25° Kepamudeckne Lapukim
BHYTp'\éQ}-lHEI'O EL L M
ninavetpa MpepHarar Ocesast xectkocTs | MpepHarsr (Ocesast XecTKocTb [pegHarar (Ocesast XecTKocTb
(M) (H) (H/pm) (H) (H/um) (H) (H/um)
30 50 0) 71 250 -8 130 500 (-15) 163
35 50 0) 75 260 (-8 140 520 (-15) 175
40 50 (0) 80 280 (-8) 150 560 (-15) 191
45 50 (0) 81 280 -8) 150 560 (-14) 192
50 50 0) 86 300 -8 160 600 (-14) 208
59) 50 0) 89 400 (-=10) 190 800 (-18) 240
60 50 (0) 94 430 (-10) 200 860 (-18) 260
65 50 (0) 99 450 (<10) 210 900 (-17) 275
70 50 0) 98 450 (<100 210 900 (-17) 275
75 50 ) 100 580 (-12) 240 1160 (-21) 306
80 100 0 130 700 (-12) 260 1400 (-21) 336
85 100 (0 130 720 (-12) 270 1440 (-21) 347
90 100 0) 140 740 (-12) 280 1480 (-21) 355
95 100 0) 140 760 (-12) 290 1520 (-21) 367
100 100 0 150 780 (-12) 300 1560 (-21) 381
105 100 0 150 1040 (-15) 330 2080 (-26) 430
110 100 0) 150 1060 (-15) 340 2120 (-26) 440
120 100 (0 160 1120 (-15) 370 2240 (-26) 469
130 100 (0 160 1150 (-16) 370 2302 (-27) 469
140 200 (0) 200 1240 (-13) 380 2476 (-23) 489
150 200 (0 200 1444 (-15) 403 2957 (-28) 552

B ckobKkax NMpuBOASTCS 3HAYEHVISt 3aMEepPEeHHOro 0CEBOro 3a3opa.
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Pacuet npepHartsira n ocesoil xectkoct  Tabnuua B DBD | DBB
A5 KOMBMHaLMKM NOALIMMHUKOB KoahduumeHt 136 5
YMHOXbTE Ha KOI(PULMEHTBI U3 TabmLpl .
CBepPXTOYHbIE PAANANbHO-YMOPHbIE LAPUKOBBIE & 1 paciera paananiion secTrocT At
3HaYeHVst N3 TabMLbl A YMHOXXAIOTCS Ha KECTKOCTb 1.48 2
noawmnHuku (cepus ROBUST - BGR) KOBULIEHTH! U3 TA6M LI B. Paguanshas 154 2
XKECTKOCTb )
BGR19S BGR19H, BGR19X
HomuHanbHbIn yron KoHTakTa 15° CrabHble Wwapukm HomuHanbHbIl yron KoHTakTa 15°  Kepamuyieckue wapuku
HoMUHanbHbIt BHYTPEHHMiA EL HoMUHanbHbIi BRYTPEHHMiA EL
AVameTp noALnnHnuKa npe,U,HﬂTﬂF OceBast XXeCTKOCTb AVaMeTp noaLnnHuKa ﬂpe,[l,HaTﬂF OceBasi XXeCTKOCTb
(Mm) (H) (H/um) (Mwm) (H) (H/pwm)
10 25 ) 15.2 10 25 ) 16.8
12 25 ) 16.8 12 25 ) 18.5
15 25 ) 16.6 15 25 ) 18.4
17 25 ) 17.5 17 25 ) 19.3
20 25 ) 18.1 20 25 ) 20.1
25 25 ) 20.6 25 25 () 22.9
0
ES
BGR10S BGR10H, BGR10X EE
HomuHanbHbIn yron koHTakTa 15° CranbHble Wwapuku HomuHanbHbIA yron KoHTakta 15° Kepamuueckue wapuku §.§
=
HoMUHanbHbIit BHYTPEHHMiA EL HoMUHanbHbII BRYTPEHHMWIA EL
AVameTp noALLnnHnKa ﬂpe,[[HaTﬂr OceBasi XXecTKOCTb AnameTp noaLnnHuKa I'Ipe,uHaTﬂr OceBast XXecTKOCTb
(Mm) (H) (H/um) (Mwm) (H) (H/pm)
6 25 ) 11.0 6 25 ) 12.6
7 25 ) 12.0 7 25 0) 13.7
8 25 ) 13.0 8 25 ) 14.4
10 25 ) 14.0 10 25 ) 15.9
12 25 ) 15.0 12 25 ) 16.9
15 25 ) 16.0 15 25 0) 18.0
17 25 ) 17.0 17 25 ) 19.0
20 25 ) 18.0 20 25 ) 20.0
25 25 () 19.0 25 25 (0) 21.6
BGR02S BGR02H, BGR02X
HomuHanbHbI yron koHTakta 15°  CranbHbie Lapuku HomuHanbHbIi yron koHTakta 15°  Kepamuyeckme wapmku
HoMUHanbHblit BHYTPEHHuiA EL HoMUHanbHbIi BHYTPEHHWiA EL
[JVNaMeTP NOALNNHAKA ﬂpe,qnamr OceBas XXeCcTKOCTb JAVNaMeTp NOAWKUNHAKA ﬂpe,IJ,HaTﬂI' OceBasi XeCTKOCTb
(Mwm) (H) (H/pm) (Mwm) (H) (H/um)
10 25 ) 14.5 10 25 ) 16.0
12 25 ) 15.2 12 25 0) 17.0
15 25 ) 16.2 15 25 ) 18.0
17 25 ) 16.7 17 25 ) 18.6
20 25 ) 17.4 20 25 ) 19.4
25 50 (0) 25.3 25 50 (0) 28.1

B ckobkax NpPrBOOATCA 3HA4YEHUA 3aMepPeHHOro 0CeBOro 3asopa.
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4. MPEAHATAI N XKECTKOCTD

MpepgHaTtar n xxectkocTb (KomnoHosku DB n DF)

BbICOKOCKOPOCTHbIE YNOPHO-paauabHble LapuKonoaWUMHUKK

(cepus ROBUST)

BAR10S BAR10H
HomuHanbHbI yron KoHTakta 30° CranbHble Wapuku HomuHanbHbIM yron KoHTakTa 30°  Kepamuyeckue Lapuku
e EL L o EL L
T [pegHarar (OceBast XecTKoCTb MpepHarar (OceBast XecTKoCTb T [pegHarar (OceBast XecTKoCTb MpepHarar (OceBast XeCTKoCTb
(Mwm) (H) (H/pwm) (H) (H/pwm) (M) (H) (H/um) (H) (H/um)
40 210 (-5 150 430 (-10) 200 40 230 (-5 175 485 (-10) 230
45 210 (-5 150 430 (-10) 200 45 230 (-5 180 490 (-10) 235
50 220 (-5) 170 460 (-10) 220 50 245 (-5) 195 525 (-10) 255
55 230 (-5) 180 600 (-12) 250 55 255 (-5 200 690 (-12) 290
60 240 (-5) 190 650 (-12) 270 60 270 (-5 220 750 (-12) 320
65 250 (-5) 200 690 (-12) 290 65 285 (-5 240 800 (-12) 340
70 250 (-5) 200 910 (-15) 320 70 285 (-5) 240 1060 (-15) 375
75 260 (-5) 210 940 (-15) 330 75 290 (-5 245 1090 (-15) 390
80 340 (-5) 240 1100 (-15) 360 80 380 (-5 275 1260 (-15) 420
85 350 (-5) 240 1130 (-15) 370 85 390 (-5 280 1280 (-15) 430
90 360 (-5) 250 1660 (-20) 430 90 400 (-5) 290 1930 (-20) 510
95 360 (-5) 260 1720 (=20) 450 95 405 (-5 300 1970 (-20) 520
100 370 (-5) 270 1770 (-20) 460 100 420 (-5 310 2060 (-20) 550
105 380 (-5) 280 1820 (=20) 470 105 420 (-5 315 2090 (-20) 555
110 390 (-5) 280 1870 (-20) 490 110 440 (-5) 330 2180 (-20) 580
120 390 (-5) 300 1980 (-20) 520 120 455 (-5) 350 2310 (-20) 620
130 390 (-5) 300 2530 (-25) 550 130 455 (-5) 350 2960 (-25) 650
140 580 (-5) 360 3190 (-25) 655
150 580 (-5) 360 3690 (-28) 690
160 590 (-5) 370 4080 (-30) 720
170 600 (-5) 380 4210 (-30) 750
180 605 (-5) 385 5200 (-35) 800
190 610 (-5) 390 5370 (-35) 830
200 610 (-5) 390 5990 (-38) 860
BTR10S BTR10H
HomuHanbHbIl yron KoHTakta 40° CrasibHble Lapukiu HomunHanbHbIN yron KoHTakTa 40°  Kepamuyeckue Liapuku
i EL L bt EL L
no’;m;ma Mpeaxarar (Ocesas XeCTKOCTb Mpeaxarsr (Ocesast XeCTKOCTb noﬁ”ﬁa’m’@ Mpeaxarar (OceBas XeCTKOCTb Mpeaxarsr (OceBas XeCTKOCTb
(M) (H) (H/uwm) (H) (H/uwm) (M) (H) (H/um) (H) (H/um)
40 310 (-5) 260 700 (-10) 350 40 350 (-5 300 800 (-10) 410
45 310 (-5 260 700 (-10) 350 45 355 (-5 310 810 (-10) 415
50 330 (-5) 290 760 (-10) 390 50 375 (-5 335 875 (-10) 450
55 350 (-5) 310 800 (-10) 410 55 395 (-5) 350 915 (-10) 475
60 370 (-5) 330 860 (-10) 440 60 425 (-5) 390 1000 (-10) 520
65 390 (-5) 350 910 (-10) 470 65 450 (-5) 415 1060 (-10) 560
70 390 (-5) 350 1560 (-15) 560 70 450 (-5) 415 1830 (-15 670
75 400 (-5) 360 1610 (-15) 590 75 460 (-5) 430 1890 (-15) 700
80 510 (-5) 400 1820 (-15 630 80 570 (-5) 475 2120 (-15) 745
85 520 (-5) 420 1880 (-15 650 85 580 (-5) 475 2160 (-15) 780
90 530 (-5) 430 2830 (-20) 770 90 600 (-5) 505 3320 (-20) 910
95 550 (-5) 450 2930 (-20) 790 95 605 (-5) 505 3390 (-20) 940
100 560 (-5) 460 3030 (-20) 820 100 630 (-5) 540 3560 (-20) 980
105 570 (-5) 470 3120 (-20) 850 105 640 (-5) 540 3610 (-20) 1010
110 580 (-5) 490 3210 (-20) 870 110 665 (-5) 575 3770 (-20) 1040
120 610 (-5) 520 3420 (-20) 930 120 700 (-5) 615 4020 (200 1115
130 610 (-5) 520 4410 (-25) 980 130 700 (-5 615 5200 (-25) 1170
140 810 (-5) 600 5310 (-25) 1140
150 820 (-5) 605 5370 (-25) 1160
160 830 (-5 615 5480 (-25) 1180
170 850 (-5) 635 7280 (-30) 1330
180 855 (-5) 640 9080 (-35) 1450
190 875 (-5) 660 9390 (-35) 1500
200 875 (-5) 660 11290 (-38) 1600

B ckobkax NprBoasaTCst 3HA4YEHMA 3aMEPEHHOr0 OCEBOro 3a3opa.
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MpepHaTAr n XXecTkoCcTb

YnopHo-pagunanbHbie LIapUKONOALUNMHUKIN OBYXCTOPOHHEro AeicTBUS

(cepumn TAC)
Cepus TAC20
HomMuHanbHbIN yron KoHTakTa 60° CTtanbHble LWapuKu
iy o c7 cs
T MpepHarsr OceBas XeCTKOCTb MpepHarar OceBas XeCTKOCTb MpepHarar OceBas XeCTKOCTb
(Mm) H) (H/pm) (H) (H/um) (H) (H/pm)
140 980 1200 3 626 1900 9310 2 600
150 980 1210 4704 2060 9 408 2640
160 1274 1370 4 802 2140 10780 2830
170 2058 1650 6 762 2 450 13720 3120
180 2940 1875 6 762 2475 15680 3265
190 3038 1940 7 056 2560 18 620 3560
200 3 038 1950 7 056 2570 18 620 3570
N
ES
Cepus TAC29 g <
HoMuHanbHbIn yron KoHTakTa 60° CTtanbHble LWapuKu §_§
=
"o ce c7 c8
b MpeaHarsr OceBas XecTKOCTb MpeaHarar OceBas XecTKOCTb MpegHarar OceBas XeCTKOCTb
(Mm) (H) (H/um) (H) (H/um) (H) (H/um)
150 196 775 4116 2150 7 056 2590
160 196 800 4410 2260 7 448 2720
170 196 800 4410 2370 7742 2 860
180 1078 1470 4410 2320 9 800 3040
190 1078 1440 4 606 2440 10290 3200
200 1078 1500 4 606 2430 11760 3 340
220 1176 1615 4900 2620 12740 3615
240 1176 1690 5 096 2750 13 230 3800
260 1176 1670 5 096 2720 13 230 3750
280 1274 1755 5390 2 865 13720 3950
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4. MPEAHATAI N XKECTKOCTD

MpepHaTAr n XXecTkoCcTb

YnopHo-paauanbHbie LIapUKONOALWNMHUKIN A1 ONOpPbI LapUKO-BMHTOBOM Napbl

Cepus TAC B (ansst MexaHN4eCKNX CTaHKOB)
HomMuHanbHbIN yron koHTakTa 60°

CTtanbHble LWapuku

MpepHatsar C9
Homep LynnekcHas komnoHoska (DB vnu DF) | TpunnekcHas komnoHoska (DBD unu DFD | KsagpynnekcHas komnoHoska (DBB vnn DFF)
NOMUIMTHMKA Mpepnatar  Ocesas xectkocTb  [lyckosoii MoverT | MpepHarar  Ocesas XeCTKOCTb HavanbHbiil MomeHT | MpepHatar — Ocesas XecTkocTb  [1yCKOBO MOMEHT
H) (H/pm) (H-m) (H) (H/pum) Bpawerus (H-m) (H) (H/pum) (H-m)
15TAC47B 1000 555 0.05 1370 795 0.07 2010 1110 0.11
17TAC47B 1000 555) 0.05 1370 795 0.07 2010 1110 0.11
20TAC47B 1000 555 0.05 1370 795 0.07 2010 1110 0.11
25TAC62B 1490 733 0.09 2030 1050 0.12 2980 1465 0.17
30TAC62B 1563 772 0.09 2130 1105 0.12 3130 1545 0.18
35TAC72B 1785 890 0.10 2430 1275 0.14 3570 1780 0.21
40TAC72B 1860 930 0.11 2530 1330 0.14 3720 1860 0.21
40TAC90B 2 365 1015 0.18 3220 1465 0.24 4730 2030 0.36
45TAC75B 2 005 1005 0.12 2730 1445 0.16 4015 2015 0.23
45TAC100B 2880 1160 0.23 3920 1670 0.31 5760 2320 0.46
50TAC100B 3010 1210 0.24 4 095 1745 0.32 6 020 2425 0.48
55TAC100B 3010 1210 0.24 4 095 1745 0.32 6 020 2425 0.48
55TAC120B 3520 1430 0.28 4790 2 055 0.37 7 040 2 855 0.56
60TAC120B 3520 1430 0.28 4790 2 055 0.37 7 040 2 855 0.56
MpegHatar C10
Homep OynnekcHas komrnoHoBka (DB nnu DF) | TpunnekcHas komnoHoBka (DBD unu DFD | KBagpynnekcHast komnoHoka (DBB nnn DFF)
NOALMMHIKA MpepHatar  Ocesasi XecTkocTb  [yckosod MomenT | [MpepHatar  OceBast XecTKoCTb  HavanbHbii MoMeHT | MpegHatar — OceBas KECTKOCTb  [yCKOBOA MOMEHT
(H) (H/um) (H-m) (H) (H/pm) Bpawenus (H-m) (H) (H/um) (H-m)
15TAC47B 2150 750 0.14 2 950 1080 0.20 4300 1470 0.29
17TAC47B 2150 750 0.14 2950 1080 0.20 4300 1470 0.29
20TAC47B 2150 750 0.14 2950 1080 0.20 4300 1470 0.29
25TAC62B 3150 1000 0.23 4300 1470 0.31 6 250 1960 0.46
30TAC62B 3350 1030 0.24 4500 1520 0.33 6 650 2010 0.49
35TAC72B 3800 1180 0.28 5200 1710 0.37 7 650 2 350 0.55
40TAC72B 3900 1230 0.28 5300 1810 0.38 7 850 2 400 0.57
40TAC90B 5000 1320 0.48 6 750 1960 0.65 10 300 2 650 0.96
45TAC75B 4100 1270 0.29 5 600 1910 0.40 8250 2 550 0.59
45TAC100B 5900 1520 0.58 8 050 2210 0.78 11 800 3 000 1.16
50TAC100B 6100 1570 0.60 8250 2 300 0.80 12 300 3100 1.18
55TAC100B 6 100 1570 0.60 8250 2 300 0.80 12 300 3100 1.18
55TAC120B 6 650 1810 0.64 9100 2 650 0.86 13 200 3550 1.27
60TAC120B 6 650 1810 0.64 9100 2 650 0.86 13 200 3550 1.27

Cepusa TAC 02, 03 (1A yCTaHOBOK IMTbSA NMOpA, AaBNEHNEM)
HomMuHanbHbIn yron koHTakta 50-55° CTtanbHble Luapuku

MpepHarar C8
Homep OynnekcHas komrioHoBka (DB nnn DF) | TpunnekcHas kommnoHoska (DBD unu DFD | KsappynnekcHast komnoHoska (DBB vnn DFF)
MOAWMNHIKA MpepHatar  Ocesast XecTkocTb  [yckosoi MomenT | [MpeaHatar  OceBast XecTKOCTb  Havanbbiii MOMeRT | MpegHaTar — Ocesas KECTKOCTb  [yCKOBOA MOMEHT
H) (H/pm) (H-m) (H) (H/pm) Bpawetus (H-m) (H) (H/um) (H-m)
15TAC02AT85 365 262 0.017 495 385 0.024 575 490 0.027
25TAC02AT85(') 1440 520 0.113 1960 755 0.153 2 260 950 0.175
TAC35-2T85 2270 705 0.266 3100 1020 0.360 3550 1280 0.415
40TACO3AT85 2270 705 0.266 3100 1020 0.360 3550 1280 0.415
45TACO3AT85 2740 775 0.355 3750 1120 0.480 4 300 1410 0.550
TAC45-2T85 3550 880 0.520 4 850 1270 0.705 5 600 1600 0.810
50TAC03AT85 3550 880 0.520 4850 1270 0.705 5 600 1600 0.810
55TACO3AT85 4100 945 0.650 5 600 1370 0.880 6 500 1720 1.000
60TACO3AT85 4750 1020 0.810 6 450 1480 1.100 7 450 1850 1.250
80TAC03AM 7 350 1270 1.550 10 000 1840 2.100 11 500 2330 2.450
100TACO3CMC() 1000 830 0.105 1400 1240 0.147 1600 1575 0.166
120TAC03CMC() 1100 930 0.120 1500 1378 0.163 1800 1775 0.196

(M 3HadeHne 25TACO2AT85 paeTcst Ha ocHoBe npegHaTsra H.
(® 3HadeHust T00TACO3CMC n 120TACO3CMC gaHbl Ha ocHoBe NpeaHaTsara EL.
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PapuwanbHbIin BHYTPEHHWIA 3a30P LWINHAPUYECKUX POJIMKOBBIX NOALWMNMHUKOB

3a30p B COBMELLEHHbIX MOZLWMNMHNKAX C KOHUYECKUM BHYTPEHHUM OTBEPCTUEM EQuHuLbt: um
HomiHarbHbiit 3a30p B COBMELLEHHbIX MOALUMMHUKAX C KOHUYECKUM BHYTPEHHM OTBEPCTUEM
BHYTPEHHIA AMamMeTp
MOAWMIHIKA (MM) CC9(") CCO CCH1 CC2 CC(® CC3 CC4 CC5
CBbILIE  BKMIOYUTENBHO | MWH. Makc. MUWH. MakKcC. MWH. MakKc. MUWH. MakKc. MUWH. MakKcC. MUWH. Makc. MWH. Makc. MUWH. MakKcC.
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 55 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 90 110 110 130 150 170
80 100 10 25 20 35 25 45 45 70 80 105 105 125 125 150 180 205
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 75 110 125 165 165 200 200 240 285 320
180 200 20 40 30 50 40 80 80 120 140 180 180 220 220 260 315 355
200 225 20 45 35 60 45 90 90 135 155 200 200 240 240 285 350 395
225 250 25 50 40 65 50 100 100 150 170 215 215 265 265 315 380 430
250 280 25 55 40 70 55 110 110 165 185 240 240 295 295 350 420 475
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(') CooTBETCTBYET LMIMHAPUHECKIM PONMKOBbLIM NOAWMMHMKaM KnaccoB To4HOCTU MOC 4 1 5 ¢ KOHUYECKMMM BHYTPEHHUMIN OTBEPCTUSIMM.
(3 O60o3Ha4aeT HopMasbHbI 3a30P A1t COBMELLEHHBIX LMMHAPNHECKMX POSIMKOBBIX MOALLNMHUKOB.

3a30p B COBMELLEHHbIX NOALWNMHMKAX C UAIMHOPUYECKNM BHYTPEHHUM OTBEPCTUEM EgvHnubl: pm
HOMMHaﬂbeIﬁ 3a30p B COBMELLEHHbIX MNOALUNMHUKAX C LUINHAPUYECKM BHYTPEHHNM OTBEPCTUEM
BHYTPEHHUI AMameTp
MOAWMNHAKA (MM) CCH1 CC2 CC() CC3 CC4 CC5
CBbILLIE  BKMIOUTENbHO MUWH. Makc. MWH. Makc. MWH. Makc. MWH. Makc. MWH. Makc. MWH. Makc.
24 30 5 15 10 25 25 35 40 50 50 60 70 80
30 40 5) 15 12 25 25 40 45 55 55 70 80 95
40 50 5 18 15 30 30 45 50 65 65 80 95 110
50 65 5) 20 15 35 35 50 55 75 75 90 110 130
65 80 10 25 20 40 40 60 70 90 90 110 130 150
80 100 10 30 25 45 45 70 80 105 105 125 155 180
100 120 10 30 25 50 50 80 95 120 120 145 180 205
120 140 10 35 30 60 60 90 105 135 135 160 200 230
140 160 10 35 35 65 65 100 115 150 150 180 225 260
160 180 10 40 35 75 75 110 125 165 165 200 250 285
180 200 15 45 40 80 80 120 140 180 180 220 275 315
200 225 15 50 45 90 90 135 155 200 200 240 305 350
225 250 15 50 50 100 100 150 170 215 215 265 330 380
250 280 20 55 55 110 110 165 185 240 240 295 370 420

() O60o3Ha4aeT HOPMaITbHBIN 3a30P /19 COBMELLEHHBIX LIMMHOPUHECKUX POMMKOBBIX NOALINMHIKOB.
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5. MPEAEJIbHbIE CKOPOCTU

MNMpepnenbHble CKOPOCTHN

HpVIBe;J,eHHbIe B Ta6ﬂl/ILJ.aX noawnnHMKOB 3HaYeHnsA npenesibHbIX CKOpOCTel7I ABJTAKOTCA HOPMaTMBHbLIMW. OHW OCHOBbLIBaOTCS Ha
AJaHHbIX OnA OAHOro nogwunnHuka C nerkuMm npegHat4arom, yCTaHOBJIEHHBIM MPU MOMOLWW NMPY>XWHbI; 3TOT NMOALUNMHUK
noaBepraeTca CpaBHUTENbHO NErkKM Harpy3kam C XOpOLUM TenJioo0TBOAOM.

3HaveHus npenesibHbIX CKOpOCTeI7I npn npnMeHeHnn cC KOHCUCTEHTHOM CMa3Kown onpepeneHbl Npn Mcnonab3oBaHU
BbICOKOKa4eCTBEHHOro cMa3o4HOro mMartepumana B COOTBETCTBYHOLNX KOoJim4ecTBax. 3Ha4veHuns npepgesbHbIX CKOpOCTeVI,
npvBegeHHble ANA NoALnMHNKOB C MCMOJIb30BaHNEM MacnsaHom CMa3KKn, OCHOBbLIBAOTCA Ha MNMprMeHeH BO3OYLLIHO-MacCSIAHOIro
CMa304HOro Marepuana mam MacyiaHoro TymaHa. B Tex CliyHasx, Korga cMa3o4Hoe Macsio UCMOoJib3yeTCA B Ka4eCTBe cpencTtBa
ON1A NOHV>KEeHNA TemMrnepartypbl, CKOPOCTb pa6OTbI MO>XHO MNOBbILLATb, O4HaKO O0onblLLUOEe KONMMYECTBO Macna OO/MKHO nogaBaTbCA
B NOALLWMNHNK No4 OaBneHeMm, B pedynbTaTte Hero TepAaeTcqa 3Ha4nTeNIbHOE KOJTIMHEeCTBO SHEPIn.

|_|pl/l ncnosib3oBaHN OONHAPHbLIX MNOALLMMHNKOB B I‘IapHOI7I, TpOI7IHOI7I mnn L1eTBe[Z)HOl7I KOM6VIHaLLl/I9|X nnn ysenndeHnn npenHatdara
014 NMOBbILLWEHWA XXECTKOCTU LWNHOENA 3Ha4YeHWNA npenenbHbIX CKOpOCTeI7I 6y}:|,yT HWKe npmBeneHHbIX.

OTHOCUTENBHO MCMOIb30BaHNS KOHCUCTEHTHOM CMa3Ku, I'lpOKOHCW'IbTVIpyVITer Yy cneunanncTtos NSK, MOCKOJIbKY HeOGXO,EI,I/IMO
Tak>XXe y4nTbiBaTb 1 ONTOBEHYHOCTb CMa3KW.

KoadhdumumeHTbl CKOpocTun Tabnuua 5.1 KoaddurumeHTsl ckopocTu
MpenensHasa CKOPOCTb KOMOWHALMN COBMELLEHHBIX MOALLINM-
HVKOB, paboTaroLLWX MPK YCTAHOBOYHOM MpeHaTsre, paccqu-
ThIBAETCHA MyTEM YMHOXEHNA 3HAYEHWSA NpeaesibHON CKOpOCTU DB @
O[HOro MOALLUMMHMKA 13 KOMOMHALWWM Ha COOTBETCTBYIOLLIA

rMonpaBoYHbI KO3MUUMEHT 13 Tabnumupl 5.1. DBB @ @ ® ® 0.80 | 0.75 | 0.60 | 0.45

KomnoHoBka EL L M H

0.85 0.80 0.65 0.55

MNpenBapuTenbHble HAarpyskM B gaHHOW Tabauue — 3TO
3HAYEHUs NMpeaBapUTENbHLIX HArPy30K NOCNe 3aKpeneHns DBD 075 | 070 | 055 | 040
MOALNMHMKA Ha WNHAeNe. 3HavYeHns npensapuTenbHbIX
Harpy3oK Mocjie yCTaHOBKM MOALUMMHMKA Ha WNUHOESb
N3MEHSAIOTCA BCMeACcTBME TPeOOBaHNN BbICOKOCKOPOCTHOIO
pexrma K nocagke Bana n gedopmaunn OUCTaHUMOHHOMO
KOJSibLia 13-3a BO3LAENCTBUS CUMbl 3aTHKKU. B Takux cnydasx,
OCOBEHHO B BbICOKOCKOPOCTHbIX YCTaHOBKax, Heobxoanmo
perynmpoBaTb pasMepbl ANCTaHUMOHHBIX KOJel, OTHOCUTENBHO
Opyr gpyra, 4Tobbl KOMMEHCUPOBATb M3MEHEHWE MpeaHaTsara
nocsie yCTaHOBKM NOALUNMHMKA.

daKTopbl U3MEHEHUS NpeaHaTAra

Puc. 5.1 Cxema perynmpoBaHus npegHaTsara

YBenuuexve npegHartsira YBennyeHue npegHatara YBenuuexve V1aMeHeHve npepHaTsira

BCneAcTBue fecopmanmm BCMeACTBMe BO3[elicTBNs | | npepHaTtsira us-3a BCNeACTBME TensoBoro

[MCTaHLMOHHOIO BHYTPEHHEro LIEHTPOGEXHOW CUJTbI pasHOCTW Temnepatyp pacLumpeHue

KObLA, BbI3BAHHOW yCUIMem Ha LapuKu BHYTPEHHEro un LLIapVKOB

3aTsKKU ranku Hapy>XHOro KoreL,
VcxopHblin MpepHatsir nocne c6opku, Hapnexawmii npegHaTar ans obecrneyeHus
npepHaTar BO3[eiiCTBMe NpeaHaTara, paboTbl B BLICOKOCKOPOCTHOM pexume
nnu ocesom Heo6xoAMMoe N5 BKIIOYeHNs oC o

ph TabUNIbHOCTb MPU BbICOKO CKOPOCTU
3a30p Ha HI3KOM CKOPOCT P P
P-V < Kputepuii

Uenesas K,=100 H/Mkm P : [laBneHve KOHTaKTa Mexay Luapvkamu
1 [OPOXXKOW KayeHnst

V' : CKOpOCTb rMPOCKOMUYECKOr0 CKONbXEHNS!
+ BpaLLATENIbHOro CKONbXKEHUS

® YcTanocTHas 4ONrOBEYHOCTb

(K,: OceBast eCTKOCTb)

YBenuyeHve npegHartsara [Hedopmaumsa ANCTaHLUMOHHOro PaclumpeHue gopoxek OcnabneHne Nocafok C HATArOM
13-3a NOCafoK C HaTArom Hapy>XHOro KonbLa BcneacTeve KayeHusi BHyTpeHero MNPV pacLUMpeHnn BHYTPEHHero
Mexay BHYTPEHHUM ©XKaTuna GUKCHPYOLLUM KonbLa n3-3a KosibLa 1 Bana BcneacTeve
KOSIbLIOM 1 BasioM MoKpbITUEM LEHTPOGEXXHOW Cusibl LEHTPOGEXXHOW

(YMeHbLUeHVe npegHaTsra) (YBenuueHue npepHarsira) cunbl (YMeHbLUEHVE npeHaTsra)
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dakTopbl, BO3AENCTBYIOWME HA NPeaesibHbie CKOPOCTU
Ha OorpaHmn4eHne CKoOpOoCTU NoaLnnH1Ka BHYTPW LUNMHAENA BINAKOT cnenytoline pa60L+l/|e ycnoBua.

1. MeTop cmasbiBaHuA

TOJ'ILLJ,I/IHa CMa304HOW NNeHKn, CO3JJ,aBaeMOI7I npn nonoJIHeHM CcMa3kn MeTogoM BO3AYLLIHO-MaC/AHOIro cMa3dbliBaHWA Un
MacnsaHOro TymaHa MpeBbillaeT TOMWMHY CMAa304HOM MNEHKM, CO34aBaeMOV METOAOM CMasblBaHNS KOHCUCTEHTHOW CMa3KOW.
Takum o6pa30M, npn MCnonb30BaHN MeToda CMa3blBaHUA BO3,EI,yLLIHO—MaCJ'IF|HOI7I CMa3KoW 11 MacnsiHbIM TYMaHOM npeferbHasa
CKOPOCTb OKa3bIBaETCA BbILLE.

[Mpy NCMob30BaHNM CTPYMHOrO MeToda CMadky HOJIbLLOE KOMMHYECTBO Macsa, MOJaBaeMOoro B MOALLNMHUK C LIEMbO CMadblBaHWS,
OOHOBPEMEHHO CHIDKAET TeMrneparypy, B peadysibtare 4ero rnoaBidaeTCA BO3MOXXHOCTb MNMOBbICUTb CKOPOCTb pa6OTbI.

2. KombuHauums

Ecnmn NoALLMMAHNKKA NCNONb3YKOTCA B COCTaBe KOM6I/IHaLI,VIl/I, TO UX KOJIMYECTBO BAMAET Ha npegesibHyto CKOPOCTb. Mo Mepe
yBenn4eHna KonndecTtsa noalnnHMKOB B KOM6I/IHaLI,I/Il/I npegenbHaAa CKOPOCTb CHMXXAETCHA, NMOCKOJIbKY YMEHbLLIaeTCA CMOCOBHOCTb
TennooTgadu.

3. MpepHaTtar

Ecnn npepHaTtar nocne cOOpPKM BbICOK, TO AaBNEHME KOHTaKTa MOBEPXHOCTEN 3/IEMEHTOB Ka4deHUsi 1 6eroBbiX OOPOXEK
YBENNYMBAETCHA, YTO AOMNONHUTENIbHO NOBbILLIAET TemMnepaTypy. BCJ’IG,D,CTBI/IG 9TOro npepgHat4ar npun BbINOJIHEHMW Oonepaunn
YBENHYMBAETCA €elle CuJibHee, 4TO MOBbIWWAEeT PUCK BbiXoda MNOALLNMHUKOB M3 CTPOA. Bo n3bexaHne aTtoro Tuna oTkasa
noawnnHMKOB npedesbHad CKOPOCTb CHMXKAETCA. KpOMe TOro, B clniydae C UMnnHgpn4eCKrnMn ponnkoBbiM NOALLMMHUKaAMK ToW
YMEHbLLEHUN paanaibHOro 3a3opa 1 yBesim4eHnn npegHats4ra BO BpemM4A pa6OTbI npenenibHasd CKOPOCTb TakKXXe CHMXXAaETCA.

4. Cuctema npueoga
Hpeﬂ,eﬂbHaﬂ CKOPOCTb nogLmnnHnkKa nN3MeHAEeTCA Takke B 3aBNCMMOCTU OT CUCTeMbl npuBoda LnuHaens. ﬂ'ﬂﬂ LIJI'IVIH,EI,eJ'IeVI (e]6]
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BCTPOEHHbIM ABMraTenieM Temrepatypa BHYTPW LUNMHAENS Bbille. ECnM y Takoro LWNWMHAENS eCTb CUCTeMa OXJTaKaeHWst BOASHON

pybalLLKOoW, TO pa3HuLIa TEMMEPATYP BHYTPEHHENO 1 HAPYXKHOMO KOJEL, YBENMHMBAETCS, B PE3Y/bTaTe Yero NoBbILLAETCS NpeaHaTsr
1N CHWXaeTcd mpefenbHas CKOPOCTb (CM. puc. 5.2). OxnaxpeHne BOOAHOM pyballkom Takxe BAMSET Ha 3a30p MexXay
MOALUMMHUKOM 1 KOPMYCOM (CM. puc. 5.3). Ecnn 3a3op Mexay NOALMMHMKOM M KOPMYCOM CTaHET OTpUUATENbHbIM, NMpeaHaTsar

YBEJIMHNTCA.
Puc. 5.2 BnusiHne oxnaxxgeHus BoosHoN pybalukon Puc. 5.3 BnusiHne 3a3opa Mmexay NOALUUNHUKOM 1 KOPMyCOoM
Ha npenesibHyto CKOPOCTb Ha npenesibHyt0 CKOpoCTb
HexopmanbHoe nOBbILLIe}-/f\Me Temneparypbl
55 T T T T
50 [Hoobrok I o —meeore oo R
o 45 |- 90BNR10XTDB = :\jllgrop, CMasbiBaHNst: E?‘;n}gﬂlHO-M?CJ‘IHHbM Temneparypel
Q. MpepHatsar nocne c6opku: 250 H o [ OxnaxpeHue BoasHol py: au.y(om:
.2‘ 9 40 |- MeToa cMasbiBaHus: BO3AYLUIHO-MAChAHbIA /.j/ ﬁ‘ 9— 25 , , , ‘+3 C, Zj/MMH. .
S d RN Y‘!/ s g - CTeneHb HEXECTKOrO COBAMHEHIA C KOpNYCOM: 21 MKM
o 3 35 I O O O 4 g D 20 | * CreneHb HeXeCTKOro COBAMHEHUA C KOPNYCOM: 7 MKM
E g 30 | Bes oxnaxpeHus BofiaHoiA pybalukoil, BHyTpeHHee KonbLio = 5 /
E N —#— Be3 OXnaxaeHus BoAsHoI pybalukoil, HapyxHoe KonbLo M E X
o 8 25 [-—2— 3°C, 21/MuH., BHyTpeHHee KorbLio l// / Py E 15 / L
—4— 3°C, 21/MuH., HapyHoe KonbLio S O

% % 20 |—o- 0°C, 51/MuH., BHyTpeHHee KonbLIO 5 ;
5 § 15 = 0°C, 51/MuH., HapyxHoe KonbLo LT e 3 £ 10
28 == 2
3§ 10 S I L1
= éﬂ’ﬁ |1 c 5 //

5 = =

0 = /T/ A

0
0 4000 8000 12 000 16 000 20 000 0 4000 8000 12 000 16 000 20000
CkopocTb (06/Mu1H) CkopocTb (06/MuUH)
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6. CMA3KA

HasHaueHne

OcHoBHas 3aja4va CMa3blBaHNA — YMeHblUeHWe CTerneHn TPpeHUA
n N3HOCa BHyTpeHHeI7I YacTlh nogwmnnHmkKa, Bbi3blBatoLwne ero
NPeXaeBPEMEHHbIN BbIXOA U3 CTPos. CMaska BAMSIET Ha Cleayo-
e haKTopsl:

(1) YMeHbLUeHne cTeneHn TpeHns n n3Hoca
HeI‘IOCpeD,CTBeHHbIPI KOHTaAKT MeTansia KoJiel, 3J1eMeHTOB
KavdeHna 1 cenapatopa, KOTopble ABNAKKTCA OCHOBHbIMA
KOMMOHeHTaMn noALnnHunKa, npeorepallaetCAa C NOMOLLbHO
CNnosd CMa3ku, yMeHbLlalwero cterieHb TPpeHnA 1 M3HOCa
B 0611aCTsX COMPUKOCHOBEHMS.

(2) MpopneHue ycTanocTHON [ONArOBEYHOCTHU
YcTtanoctHas AONroBe4YHOCTb KadeHA noawnnHMKOB B 3HaYN-
TeNbHOM Mepe 3aBUCUT OT BA3KOCTU W TONLLMHBbI CMa304HOIro
CNOsi MeXXAY MOBEPXHOCTAMN KOHTaKTa KadeHUsi. TONCTbIN Cov
CMasKy npofieBaeT yCTaNoOCTHYK OONMOBEYHOCTb, OOHAKO
NnocnegHAa CHIMKaeTCA B TOM Cliydae, eCiii BASKOCTb CMa3Ku
HEBbICOKA 11 CMa304HbIM CIOM HeJOCTaTO4YHO TONCTBLIN.

(3) TennooTtpava

,ELJ‘IF! paccenBaHsA Terna, BbloensaemMoro B rnpouecce TpeHnsa nnn
MOJIYYEHHOr0 CHapy>Xn, MOXXHO MPUMEHATb LIMPKYIALIMOHHOE
CMa3blBaHWE, 4TOObI npegoTBpaTnTb neperpesaHne noawnn-
HVIKa 1 yXy[ALLEHEe CBOVCTB CMasKy.

(4) Opyruve acpcpekTbl

KpOMe TOro, CMaska, oTBe4aroLlas BCeM TEXHNYECKUM TpeGOBa-
HWAM, NOMOraeT npenynpeanTb NPOHNKHOBEHWE B NOALLNMHNK
MOCTOPOHHWX YacTuL, N 3aLMLLAET OT KOPPO3W N PXKaBIeHNS.

MeTtopabl cmMa3biBaHUS

B wnuHaensax MexaHn4ecknx CTaHKOB, AN KOTOPbIX BaxkKHA
BblCOKas CTerneHb TOYHOCTW, HeobXxoaMMo npefoTBpallaTh
4Ype3mMepHOe MOBbILLEHNE TemMnepaTypbl ANS YMEHbLIEHNUS
TemMnepaTtypHbiX aeopmMauyin. TennoBblaeneHne NOALIMMHMKA
pasnenseTcs Ha COCTaBASHOLLYHO Harpy3ku, 06YCNOBMEHHYO
TUMOM MOALUMMAHNKA, U COCTaBASHOLLYKD CKOPOCTW, OBYCoB-
JIEHHYIO METOOOM CMasblBaHUst U CKOPOCTbIO paboThl. Kak
NpaBwIo, COCTaBASIOLLAS CKOPOCTM MPEBbILLAET KOMMOHEHT
Harpysku, HO B TOM Cllydae, eciv BbibpaH METOZ, CMasblBaHus,
KOTOPbIA NPYBOAUT K YMEHBLLIEHNIO COCTaBISIOLLEN CKOPOCTH,
He cnefyeT UrHOPMPOBATb BAUSIHME COCTaBASAOLLEN HArPy3KU.
Taknm 06pasoM, BaXKHO BbIOpaTh MOALUUMHUK C HU3KOW CTe-
MEeHbIO TEMOBLIAENEHNS (KOMMOHEHT Harpy3ku) 1 MeTod cMa-
3bIBaHNS (KOMMOHEHT CKOPOCTW).

3HaumTEeNbHOE BO3AEVCTBME Ha TEMOBbIAENEHNE OKa3bIBaOT
1 METOA, CMa3blBaHVs, U KOMYECTBO CMa304HOro MaTtepuana.
OBbl4HO CMasblBaHWE NPOBOAUTCS MPU MOMOLLM HEBOMBLLIOMO
KOMMYECTBA CMa3KK, Tak Kak Takon MEeTOL, SABSETCA SKOHOMUY-
HbIM, HEe TPEBYET TEXHNHECKOrO OBCNY>XMBaHUS 1 NpeanonaraeT
HebOoSbLUYIO CTemneHb TEMNOBblAeNeHVs. [Onsa noggep kaHns
CTabunbHO HW3KOW TemmepaTypbl MPU BbICOKOW CKOPOCTH
onepaunii 6bin padpaboTaH MeTon BO3AYLLUHO-MACISHOrO
CMa3bIBaHNS, TPEOYIOLLIMIA MUHMMASIBHOTO KOMMYECTBa CMasKu.

172|NSK

13BeCTHasd 3aBMCMMOCTb MEXAy KOMMYEeCTBOM CMasKu,
TENNOBbIAENEHNEM (MOTEPU TPEHMUHA) LU MOBbILLEHVNEM
Temnepatypbl oTobpaxkeHa Ha puc. 6.1. Takum obpas3om, BO
n3bexxaHne Ype3MepHbIX MOLBEMOB TeMrnepartypbl B clydae
CO WNMHAENSMU CTaHOYHOro obopyaoBaHUst HeobxoaMMO
MPUMEHSTE METO, CMa3bIBaHNS, MaKCUMaIIbHO CTPEMSALLMNCA
mbo K obnactn A, nnbo k obnactn B. MeToab!l cmasbiBaHMS
B o6nactax A n B onvcbkiBatoTcst B Tabnmue 6.1.

— Cocrasnstowas Harpy3ku (06ycnosneqa

[LvHamuyecknin .

TUNOM NOALLMIMHUKA W HArPY3KOM
MOMEHT BpaLLeHuns A Py3Ko#)
MOALIMIHIKA —| MiI=f Fd,
(TennoBsblaeneHne) roe  f, : KoathduumeHT, onpeaensembiin
M=MI+Mv TUNOM NOALLMMHUKA W HArpy3Kom

F : Harpyska
d,, : [lmameTp Ha4anbHoM OKPYXKHOCTH
anemMeHTa KadeHus

— CocTaBnsioLLas ckopocTu (06ycnosneHa
BA3KOCTbIO Macna, KoJM4ecTBOM, CKOPOCTbHO)
Mv =f, (von) 23 dm?
roe  fy : Koathduument, 06ycnoBneHHbIi
NOALUMMHWKOM 11 METOAO0M CMa3Ku

V. KuHemartnyeckas BS3KOCTb CMasKu
n: CKopocTb

Puc. 6.1 Konn4ecTso cMasku 1 MoBbILLEHUE TeMMepaTypbl

Konnyectso
1 1 MoBbILEHME BblensemMoro tenna
Temneparypbl AN //'

3
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o T | 3aemaHve
2 0
m
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© Chasbigaie MACTHBM TYMEHOM | | @ CTpyiiHoe CMasblBaHIe
© (Ma3biBaHHe KOHCHCTEHTHOT CMasKoit
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Tabnuuya 6.1 CpaBHeHVe METOL0B CMa3biBaHUS

MeTogbl cMasbiBaHus MNpenmyLiectsa

HepocTatku

CVEEHEELE O 9KOHOMUYHOCTB.

KOHCMCTEHTHO CMa3Kol O He TpebyeT TeXHNHECKOro 06CyKNBaHUS.

O BoamorxHO orpaHn4yeHne noBblleHna TemnepaTypbl.

O Mpw yxy[weHm CBONCTB KOHCUCTEHTHON CMa3K1 B NOALUMMHIKE MOXKET
nNpoV30oNTN 3aefaHune.
MoxeT Npoun30oiTN NPOHNKHOBEHWE MblN 11 CMA304HO-OXNaXAAIOLLENA SMYALCAN.

CwmasbiBaHue 3arpAsHeHs.

O
O rlOCKOJ'Ibe cBeXee Macno nogaeTcs NOCTOAHHO, HET OMaCHOCTU ero @] SarpqaﬂeHme Opr)KalOLLleI;I cpegpl.
O

O6bem nofa4qn cMaskuy 3aBUCUT OT ee BA3KOCTU 1 TeMneparypbl,

MachsHbIM BCNe[ICTBME HYero 3aTpyAHAETCA KOHTPOSIb MOTOKA CMa3KM Ha
TYMAHOM O Tak kak cMaska NoCTOsHHO OBHOBAAETCA, 3aTPyAHAETCS HEBBICOKOII CKOPOCTH.
MPOHUKHOBEHME Mbl/IN 11 CMA304HO-OXTIAXKAAIOLLEN AMYTIbCHM. O MopaTBepxaeH1e o NOCTYNNEHN CMa3KI B NOAWMMHIK 3aTPYAHUTENBHO.
O Bnaropaps BbICOKOI CKOPOCTH MOTOKA CMa3KI MPOHUKHOBEHNE Mbian O BbICOKME NOTEPY OT TPEHMSI.
. 1 CMa304HO-OXNKAAIOLLEN 3MYNIbCUN HEBO3MOXHO, O W3-3a yTeHek NCnonb3oBaHne 3Tol CMaski Anst BepTUKaNbHbIX
CTpyiiHOe cmasbiBaHue 1 BEPOSATHOCTb 3aefaHuns CBOAUTCS K Hyo. WnuHaenen 3aTpyaHNTeNLHO.
O TMpu nomowm OXNAKAEHNS CMA3KO MOXXHO A0 HEKOTOPOIA CTeNeHM O BbICOKast CTOUMOCTb.
KOHTPONMPOBaTh Temnepartypy NoALNMHMKA.
O Bnarogaps BO3MOXHOCTI KOHTPONS KOIMYECTBA CMasKi B NOANAHUK | O [10BOSILHO BBICOKAsi CTOMMOCTb.
nocTynaeT oNTUMasibHOe KOMIMYECTBO CMasky, 1 TenoBbliaeneHne O MogTeepxaeHne 0 NOCTYNAEHUM CMA3KM1 B MOALINMHIK
0Kas3bIBAETCst HEGObLLIM. 3aTPYAHUTENLHO.
O MoMUMO HI3KOII CTENeHN TEeMNOBbIAENEHNS MPUCYTCTBYET
BospgyLHo-macnsHoe oxnaxpaarowmii apdexT Bo3ayxa, BCIeACTBME Hero Temneparypa
cMasblBaHue [IePXKUTCA Ha HU3KOM YpOBHeE.

€ro 3arpsi3HeHns.

O Mockonbky cBexee Macno NoAaeTcst NOCTOSHHO, HET ONAcHOCTU

O BarpypHseTcs nonagaHne nbian 1 CMaso4YHO-OXNAANTENBHON XIAKOCTH.
O 3arpssHeHe okpyXatoLLeit CPeabl HE3HAYUTENBHO.

CmasbiBaHEe KOHCUCTEHTHON CMa3Kom
(1) PekomeHpyeMble BUAbl KOHCUCTEHTHbIX CMa30K

KOHCUCTEHTHbIE CMa3Ki Ha NUTUEeBO OCHOBE C MUHepanbHbIM Mac-
JIOM B Ka4ectBe 6a30BOro VMEOT XOPOLUME aaresvoHHble CBOMCTBa
1N 06nafatoT NPEKPacHbIMN XapakTePUCTUKaMM AN MPUMEHEHNS
B MOALLMMHMKaX Ka4eHWsi. Kak npaBuio, Takie cMasky NpuroaHsI
K aKcnnyaTauum B ananasone Temnepatyp ot -10°C go +110°C.
B ka4ectBe cMasku 415 BbICOKOCKOPOCTHbIX LLIMMHAENEA MEXaHn4e-
CKMX CTaHKOB, Tpebyloumx cobnoaeHns ycnosuii He6onbLLOro
MNOBbILLIEHNS TeMMepaTypbl U JONrOro cpoka Cny»Obl, peKOMeHIyeTCs
CMa3Ka KOHCUCTEHLN Ne2 C CUHTETUHECKIIM 6a30BbIM MACSIOM (CMOX-
HO3(MPHOE Macno, CNOXHOI(MPHOE + MUHEPANbHOE Macna 1 T.4.).
B Ttabnuue 6.2 nepedncneHbl Mapky U CBOMCTBA KOHCUCTEHTHbIX
CMa304HbIX MaTeprasnos, WMPOKO NPUMEHSIEMbIX B paboTe CO LMMH-
[lensiMM CTaHOYHOro 0BoPYA0BaHMS 1 NOALWMUMHUKOB ONS LIapUKO-
BUHTOBbLIX OMOP.

(2) DonroBe4HOCTb KOHCUCTEHTHOW CMa3KN

[onroBeYHOCTb KOHCUCTEHTHOM CMasKM CUIbHO 3aBUCUT OT pabodeit
TeMnepaTypbl; OTCIOAA CneayeT HeOOXOAMMOCTb MOAAEPKMBATE TEM-
nepaTypy NOALWMMHMKA (2 TakKe TeMnepaTtypy BO3AyXa) Ha HW3KOM
YPOBHE C LENbI0 YBENUYEHNS CpoKa ClyObl cMasku. Bbicoko-
3hheKTNBHAA MHOrOLIENeBast KOHCKCTEHTHAs CMa3ka YacTo MUCMOoSb-
3yeTcs Mpu paboTe ¢ NOANMHUKAM A5 BbICOKOCKOPOCTHBIX LUMWH-
[ene Unn auraTenet BpaweHus WNMHOens.

Table 6.2 MapKkn KOHCUCTEHTHbBIX CMa30K 1 UX CBONCTBa

YpaBHEHWE HIPKE OMMCbIBAET CPEOHIO A0NrOBEHHOCTb MHOMOLLE-
NIEBOW KOHCUCTEHTHON CMasKMu.

log t=6.12-1.4n/Nmax—(0.018-0.006n/Nmax) T

roe t : CpepHsst [ONrOBEYHOCTb KOHCUCTEHTHOM CMaskm (4)
Nrmax : MpenensHasi ckopocTb (06/MWH)
n : Pabo4asa ckopocCTb (06/MUH)
T : Pabo4as Temnepatypa nogmnHuka (°C)

(3) O6bEM KOHCUCTEHTHOW CMa3KM A NOAWNNHUKOB
BbICOKOCKOPOCTHbIX LUNUHAENen

[na skcnnyaTaumn NOAWMMHMKOB C BLICOKOW CKOPOCTLIO Mpwu
CMa3blBaHUM KOHCUCTEHTHOM CMa3Kol PEKOMEHLYETCS 3arno/HATb
e ot 10 go 20% BHYTPEHHEro MPOCTpaHCTBa MoALmnHvKa. Ipu
MNCNOb30BaHNM YPE3MEPHOrO KOMMYeCTBa CMaskh BO BPEMS
06KaTKV BblAENSETCA HEHOPMa/IbHOE KOMYecTBa Temnna, OT4ero
CBOWNCTBA CMa3Ky MOMyT yxyawmnTbCsa. YTobbl n3bexarts 3Toro,
HeobXoaVMO YAENSTb NOCTAaTOYHOE KOMMYECTBO BPEMEHW obkaTke
wnnHaenen. O6bemM 3anoNHeHNs MOAWMMHMKOB, HEOOXOAVMBIN
ONs nerkow obkatku, komnaHua NSK onpenenser Ha OCHOBaHWM
CBOEro omnbiTa, obecneymBas cMasblBaHve, 0TBEYaKOLEE BCEM
TexHu4eckum TpeboBaHuam. CeBedeHUs O HeoOXOAUMbIX
KOSIMYECTBAX CMa3kmM CM. B Tabnmuax Ha cTp. 175.

Cma3ska

BAsKoCTb TGMHEH%TYDH [vanasoH
Mapku MpoussoguTenu Baryctutenn BasoBble Macna | 6a3oBbix Macen K%%Ié%ma' pa6oumnx OCHOBHOE MpUMeHeHVie
MMm2/c (40°C) | (° Temnepatyp (°C)
n
MTE NSK CoepuHetine Gapus | CoXHOS(MpHOE 23 200 | -30do+120 | womiReneh. BecoRaoopooIe
macno UnnmHapu4eckne ponkosble NOALNMHUKN
MTS NSK MouesuHa Croxtioaqupoe 29 220 | —40do +130 | MOBWMMHMKI AN5 BLICOKOCKOPOCTHBIX
YrNIEBOJOPOAHOE MACIo winuHaenen
. CuHTETHYECKOE o
Isoflex NBU15 Kliber CoepunHeHune 6apus [M3GUPHOE Macno 20 250 | -30do +120 MofWUNHUKN ANs LUNUHAENE CTaHKOoB
+MHEpanbHOE Macno
. o CuHTETIYECKOE N
Multemps PS No.2 Kyodo Yushi Nvtnin CNOXHO3(MPHOE Macno 16 189 -50 do +110 MofWwmnHYKN [Ns LUNUHAENE CTaHKoB
+ MUHepanbHoe Macno
Mobilux 2 Mobil TuTwin Murepanerioe 26 196 | -10do+110 | [MOAWMMHVKA A5 PACTONHbIX
macno rONOBOK, BPALLAIOLLMXCS LIEHTPOB
Multemp LRL3 Kyodo Yushi Nt Iﬁ;?é?ﬁ“e‘éﬂgi 37 208 | -30do +130 MofWwmnHYKN ONs LUNUHAENEi CTaHKoB
macno
Stabragus NBUSEP Kliber CoeavHenne Gapus | MuHepasisHoe 105 220 | -30do +130 | LnvHppudeckue ponnkossie
macno NOALMMHIKI C 6ONbLIOI HArpy3Koi
Alvania 2 Shell TNuTuin MMHeggngHoe 130 182 | -10do +110 | MMOAWMMHUKM ONOP LUAPOBMHTOBbIX Nap
macr
ENS NSK MoueBunHa ISL%?%%'QSS 32 260 -40 do +160 MopwwvnHvkv gns guratenen
macno
WPH NSK [vmoyeBnHa I'Ione(’);:gv:osoe 96 259 | —-40do +150 | [MogWMNHWKY OMOP LUAPOBUHTOBLIX Map
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6. CMA3KA

CmasbiBaHne Macnom
(1) CmasbiBaHMe MacAsiHbIM TYMaHOM 1 BO3AYLIHO-MacisiHOe cMa3blBaHne

(CmasbiBaHNe MMHMMabHLIM KONIN4ECTBOM Macna)
MacnsHoe pacrblieHrie — 3TO METOR, PaCblIEHV Macna Npu ero Npeobpal3oBaHnv B TyMaH MOCPEACTBOM CXaToro Bo3ayxa. Ero takke
Ha3bIBaOT CMa3blBaHEM MaCIsHbIM TyMaHOM. Bo3ayLIHO-MaCcnsHOe CMasbiBaHWe — STO METOA, HEMPEPbIBHOM MoAa4ym Macsna nyTem ero
BBEAEHMSA B MOTOK CXaToro Bo3ayxa C MOMOLLIbHO CMECUTENBHONO BEHTUA, KOTOPbIN MEPUOANHECKM MOAAET MUHMMASIBHOE KONMYECTBO
Macna, UCMonb3ys KamaH MOCTOSIHHOMO pacxoda. Ha puc. 6.2 mprBoasTes pekoMeHayemMble 06beMbl Moaaqm Macna o1t OnmMCaHHbIX
BblLLIE METOOB CMa3blBaHVIsi B pacHeTe Ha OfyH NMOoALLNMHK.
Mpy cmasbiBaHUN MacnsHbIM TYMaHOM HEOOXOAMMO KOPPEKTUPOBATb KOMMYECTBO Macna Ans yydeTa BO3OENCTBUSA OTBOOOB
TPy6onpoBoAa 1 MPOCaYMBaHNA CKBO3b 3a30Pbl MEXXOY OUCTaHUMOHHBIMM KOMbLaMW. Eciv Bam Hy»XKHO yBEMHMTL KONMMHECTBO Macna
npy 3HaveHn d_n cebite 1 800 000, obpatntech B KommaHmio NSK.

(2) CtpynHOe cmasbiBaHNe Puc. 6.2 PekomeHpyemble 06beMbl Macna Asist NOALLMMHUKOB C Pa3HbIMU

CTpyiHoe cMasdbiBaHiie B OCHOBHOM WCTIONL3YeTCs pasmMepamit BHyTPEHHIX AnameTpos

NS BbICOKOCKOPOCTHBIX MOALLMMHMKOB MU 3HaYe-
HAM d_n cebie 100 x 10*. CTpyu cmazo4Horo 0.30 [T 11111
Machna nogaktTcya B NogLUnnHMKK nofd, NOCTOAHHBLIM ‘Pap,maﬂbHo-ynopruZ LIAPUKOBbI ‘ |~
[AaBSIEHUEM YepPes3 OfHY W HECKOSbKO Hacamok. Lrouum 1.2d x10° ‘
[P BLICOKON CKOPOCTU OKPY>KAKOLLAN MOALLMMHNK = cM/B MH //
BO3AYX 3aBUXPSETCS OOHOBPEMEHHO C BPALLEHVEM

MOALUMMHMKA, POPMMPYS BOKPYT HEro BO3MAYLLHYHO
060n04Ky. CKOPOCTb CTPYM U3 KaKAOW HaCaakm
JO/MKHA ObITb Ha 20% BbILLE OKPY)KHOW CKOPOCTYU
BHYTPEHHErO KOJTbLiA Haf, MOBEPXHOCTHIO. Tak Kak - |
npu CTPYMHOM CMa3ablBaHUM UCMONb3yeTcs 00/b- ——
o€ KONMMYeCcTBO Macna, BO3HMKAET BbICOKOE 7 _—
COMPOTUBIIEHNE MEPEMELLMBAHS, 1 MOTOMY HEOb- 068 ==
XOAVMMO CHKATb TemrepaTtypy, addeKTUBHO 0 % 100 190 200 250
MCMoNb3yst 6OMbLLOE MaCOBbIMYCKHOE OTBEPCTUE
1 BbIHY)XAEHHBIA BbINYCK. Y4TO KacaeTcst MoaLLMnHN-
KOB OS5 LUNWMHAENEN CTaHOYHOrO 0B0PYLOBaHMS,
3TOT METOR, MHOMAA UCMOSb3YETCA Kak CPeacTBO
nogaepXKaHns CTabunbHOCTY onepaLUuii Mpu CBepx-
BbICOKMX CKOPOCTSX (CM. puc. 6.3).

O NoNoXeHUN pacnbiIMTENBHOrO COMMa CM. Ha
cTpanvue 192.

=
1N}
o

L |1 LivnuHppudeckuit ponnkosblit
nogwmnkvk 0.4d x10°

=]
[
o
[=4
=3
@
Q

MY/16 MUH.

O6bembl Macna, (cc/4)

BHyTpeHHuiA gnameTtp (Mm)

Puc. 6.3 KoHCTpyKUMS WNUHAENs Co CTPYNHbIM METOAOM CMa3biBaHUS

MacnosnyckHoe oTBepcTue

T— |iﬁ 1]

LT—T

Y P PN - ’ﬂ""i’ | I'epmeTl/MHoe
% —% 0 ynnoTHeHne

FepmeTnyHoEe

yMNOTHEHVE
JononHutensHoe ["naBHOE MacnoBbINyCKHOE
MacI0BbIMyCKHOE OTBEPCTUE oTBepcTme
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PekomeHayeMblie 06 beMbl KOHCUCTEHTHOW CMa3KU Asist NOAWWUNHUKOB
EonHnua namepenusi: cM3/noaumnnHuK

PYLLIM: 15% BHyTpeHHEro npocTpaHcTea LIPI: 10% BHyTPEHHEr0 MPOCTPaHCTBa
Homep BHyTpeHHuii BNR19 BNR10
BHYTPEHHEro | AnameTp BGR19 BGR10 BGR02 BAR10 NN49 NN39 NN30 N10
AnameTpa (Mm) 79xx 70xx 72xx BTR10
Konnyectso X | Konnyectso X | Konnvectso X | Konnyectso X | KonnyecTso X | Konndectso X | Konnyectso X | Konnyectso X
5 5 - - 0.03 - - - - -
6 6 - 0.04 0.07 - - - - -
7 7 - 0.07 - - - - - -
8 8 - 0.12 0.10 - - - - -
00 10 0.06 0.13 0.16 - - - - -
01 12 0.06 0.14 0.23 - - - - -
02 15 0.11 0.18 0.29 - - - - -
03 17 0.13 0.24 0.41 - - - - -
04 20 0.23 0.44 0.68 - - - - -
05 25 0.27 0.52 0.85 - - - 0.4 -
06 30 0.31 0.69 1.2 0.58 - - 0.6 0.4
07 35 0.48 0.98 1.7 0.78 - - 0.8 0.6
08 40 0.75 1.2 21 0.92 - - 1.0 0.7
09 45 0.83 1.5 2.6 1.2 - - 1.3 1.0
10 50 0.91 1.6 3.0 1.2 - - 1.4 1.1
11 55 1.1 2.4 3.9 1.7 - - 2.0 1.5
12 60 1.2 2.6 4.8 1.8 - - 2.1 1.6
13 65 1.3 2.6 5.7 1.9 - - 2.2 1.6
14 70 2.1 3.6 6.5 2.8 - - 3.2 24
15 75 2.3 3.6 7.0 2.9 - - 3%5 25
16 80 24 5.1 8.7 3.8 - - 4.7 3.5
17 85 3.5 5.3 11 4.0 - - 4.9 3.7 ‘3
18 90 3.6 6.6 13 5.5 - - 6.5 4.5 §
19 95 3.6 6.8 16 5.7 - - 6.6 4.7 ©
20 100 4.9 7.2 19 6.1 5.4 4.5 6.8 4.9
21 105 5.1 9.0 23 7.6 5.6 4.6 9.3 5.9
22 110 5.2 12 27 9.1 5.7 4.8 11 75
24 120 7.9 12 31 9.8 8.4 6.5 125 8.1
26 130 9.0 18 34 15 11 8.5 18 12.4
28 140 9.9 20 42 17 12 9.3 20 12.9
30 150 14 25 53 22 24 14 23 -
32 160 16 34 - 26 20 15 29 -
34 170 14 42 - 33 21 15 38 -
36 180 22 51 - 46 28 23 51 -
38 190 27 47 - 50 30 24 54 -
40 200 39 76 - 61 44 35 69 -
44 220 42 - - - - 37 - -
48 240 41 - - - - 40 - -
52 260 77 - - - - 70 - -
56 280 80 - - - - 75 - -

O6bEeM KOHCUCTEHTHOW CMasKM Ans noglumnHmka "xxTAC20(29)X(D)" aorrkeH coBrnagaTb C COOTBETCTBYIOLLYIM 3HAYEHVEM AN ABYXPSAHOrO
LIIMHAPUHECKOrO POSIMKOBOIO MOALLIMMHMKA, KOTOPbI YCTaHaBMBAETCS COBMECTHO C HUM. VICnonb3yiTe cMasKy, ykadaHHyo Ha cTpaHuue 173.

[N BbMMCIEHNA BeCa CMa3Kn yMHOXbLTE 0.93 (MIOTHOCTL) Ha KONNYECTBO (YKa3aHHOE BbILLIE).

PekomMeHayemble konm4ecTsa CMaaKky ANs YNOPHO-PaAnaibHbIX LLAPUKONOALLUMMHNKOB A1A OMOop LWAapOBMHTOBBLIX Nap cM. Ha cTp.110-113. NSK‘ 1 75



7. 4ONMNyCKu nogawmnHUKoOB

[onycTuMble OTKIOHEHUST PA3MEPHOCTY (AOMYCKM) MOAWMMHUKOB 1 TOYHOCTb XOda paavanbHbix noawunHukoB NSK onpepensioTces
cTaHoapTamm "Knaccbl TOYHOCTY NOAWMMHUKOB KadeHns" MOC 492/199/582/1132-1 n "[onyCTMble OTKIOHEHNS NOAMMHAKOB KaveHus"
JIS B 1514. MNMomM1MMO NOALLMMHUKOB C YNOMSHYThIMI Jonyckamm, koMnaHus NSK nponssoaunT pagmanbHO-ynopHble LWapykoBble NOALNMHMKM
knaccoB TouHocTn ABECS, 7 1 9 no ctaHaapTy Accoumaumm aMmepukaHCKyx npomssoautenein noawmnHnkos (ABMA) Standard 20.
MprbnnanTenbHble ONPeAeNeHns COCTaBASIOLLMX TOYHOCTU XO4a U METOAbI MX U3MEPEHUS MPUBOAATCA B Tabmmue 7.1 1 Ha puc. 7.1.

Bonee noapobHble aaHHble copepXkatcs B onuncaHusax ctaHaaptos MOC 5593, pasaene "TepMnHONors MoaLLMnHNKOB kadeHus" JIS B 0104

1 paspene "MeToapl n3mMepeHns AN NOAWMMHYKOB KadeHns" JIS B 1515.

Tabnuua 7.1
To4HoCTb X0pa BHyTpeHHee Hapy>xHoe | Ludepbnatbii
KOMbLO KonbLIo MHAVKaTop

PagnanbHoe 6rieHne BHyTPEHHEro KosbLa NoALImMnHuKa B coopke K, Bpavaetcsa | HenoasuxHo A
PagnansHoe BreHne Hapy>KHOro KofbLia NOAWNMHMKA B CO0pKe K, HenopswkHo | BpallaeTtcs A
BueHne NoBepXHOCTY (3aaHel NOBEPXHOCTY) BHYTPEHHEro KOMbLia NOAWNMHIKA B CBOPKE OTHOCUTENLHO AOPOXKM Kadernst S, | BpawaeTcs | HenogsuxHo B,
BuigHIe NOBEPXHOCTY (3aaHeEi NOBEPXHOCTH) HAPYXXHOrO KOJbLia NOAWNMHIKA B CG0PKE OTHOCUTENLHO JOPOXKIA KaueHus S, | HenoasuxHo | BpawaeTcs B,
BueHve 623080/ TOPLIEBOI NOBEPXHOCTH (HEBITMMON NOBEPXHOCTH, I BOBMOXHO) BHYTPEHHEr0 KofbLia OTHOCUTENBHO OPOXKY KaueHns S, | Bpaluaetcs | HenogsuxHo C
OTKHOHeHl/Le OT NEPNEHANKYNAPHOCTY 06pa3ytoLLE HAPY KHOI NOBEPXHOCTW OTHOCUTENBHO TopLa He Bpawaetcs D
(HeBMAMMOI NOBEPXHOCTM) HAPY>KHOTO KofbLia Sy npumeHsieTcs

,U,OI'IyCKI/I pagnanbHbIX NOALLUNMHUKOB
BHyTpeHHee KonbLo

Tabnuua 7.2 BHyTpeHHee Konbuo (Knacc 5)

EpuHuua nameperusi: M (MKm)

HomuHanbHbIi | OTKnoHeHs cpeatero | Konedaius piavetpa oreepctus | KoneGanus | PagwanHoe | Buexne BueHiie TopUA| - OTKNOHEHWA WHDUHI OpVHapHOrO | KoneGarus
BHYTPEHHMN [AvameTpa oTBEPCTIR | B OBHo pa'qmaﬂbﬂzcm MNOCKOCTH | CPeaHero 6ueHne Egmgmoe mga yKT(B'IbLI,a BHYTPEHHero KosbLia LVPVHBI
onametp B OQHOW MNIOCKOCTU oo (J)lTV':eN";TTFi; BH%ebHLr:FO BHYTPEHHEr0 OTE%(E%W&VTHO ) s aH{r&ebm;ero
d Cepum avameTpos oTBEPCTUS KadeHms OnuHapHbIi —— Q) L
Ao 2 4 noguumknK, | AAHap KowbuHnposarHuit
(Mm) i 9 ‘ 0,2,3 Vdmp() K Sy Sa(’) Koﬁgmﬂonamhm T I'IO}:[LLI&I‘IHMK Vs,
CBbILUE  BKJIKOYUT. | BbiCLLAs TOYKA | HU3LLAS TOYKA Makc. MakKc. Makc. Makc. MaKC. |BblCLLIas TOYKA HU3LLas TOYKa Makc.
2.5 10 0 -5 5 4 3 4 7 7 0 - 40 —250 5
10 18 0 -5 5) 4 & 4 7 7 0 - 80 —250 5)
18 30 0 -6 6 5 3 4 8 8 0 -120 -250 5
30 50 0 -8 8 6 4 5 8 8 0 -120 —250 o)
50 80 0 -9 9 7 5 5 8 8 0 -150 -250 6
80 120 0 -10 10 8 ® 6 9 9 0 —200 -380 7
120 180 0 -13 13 10 7 8 10 10 0 —250 -380 8
180 250 0 -15 15 12 8 10 11 13 0 =300 =500 10
250 315 0 -18 18 14 9 13 13 15 0 -350 -500 13
Tabnuua 7.3 BHyTpeHHee konbuo (Knacc 4) EauHuua namepeHust: M (MKM)
HoMuHanbHbIN OTKNOHEHUs OTKNOHEHUS KoneGanms puamerpa oteepctus | KoneGanus | PapuanHoe |  Buerne | Buierue Topua| OTKNOHEHNS LIMPUHBI OBUHAPHOTO | KoneGaus
BHyTpeHHVII;l CpenHero avametpa BHYTPEHHErO B OIHO/ paawanbuzﬂﬁ MI0CKOCTH | CPEHEro BueHe %{&pggﬁ%;og&g BH%[}_ITSSFO BHYTPEHHEro Konblia LIMPWHb
AManeTP B ongg%erﬁ)ﬁggfocm (IETERE Vel gr:eMpecTT?az BHYK?be: " | saypesvero °L“85@§<":M”° 7 . BH&?HSW
d Cepuy AnameTpos orBepoTR | Konmn | Senerew |Omapusii| (1) y
(m) A A50) 9 | 0,2,3] Yl | Ko | So | S, |[smumemnomunmu oz Vs,
CBbILIE  BKJIOYMT. | BbICLAA TOYKA | HH3LIAA TOYK | BBICLLAA TOYKA | HI3LLAA TOYKA MakKc. MaKC. | MakC. | MakC. | MaKcC. |BHCLAATOHKa|  H3WAd TOYKA MakKc.
2.5 10 0 -4 0 -4 4 3 2 2.5 3 3 0 - 40 -250 2.5
10 18 0 -4 0 -4 4 3 2 2.5 3 3 0 - 80 —250 2.5
18 30 0 -5 0 -5 5 4 2.5 3 4 4 0 -120 -250 2.5
30 50 0 -6 0 -6 6 ) 3 4 4 4 0 -120 -250 3
50 80 0 -7 0 -7 7 5 3.5 4 5 5 0 -150 -250 4
80 120 0 -8 0 -8 8 6 4 5 5 5] 0 -200 -380 4
120 180 0 -10 0 -10 10 8 5 6 6 7 0 -250 -380 5
180 250 0 -12 0 -12 12 9 6 8 7 8 0 -300 -500 6

(") MpUMEHUMO K OTAENbHBIM KOSbLiaM, U3rOTOBIEHHBIM [/151 KOMOUHUPOBaHHBLIX MOALLUMMHNKOB.

(2) MpUMEHNMO K NOALLIMMHUKAM C LNNHAPUHECKV MU BHYTPEHHVIMU OTBEPCTUSMM.

() iexomoHast TouHocTb NSK — knacc 3. [lonycKn BHYTPEHHEro avameTpa 1 Hapy»KHOro amameTtpa NoALLnnHmKa — knace 4. INpoyve JonycKu — Knace 2.

(%) MpUMEHMMO K LLIAPUKOBBLIM MOALLNMHVKAM.

Mpumeyanus: 1. MNMpegensHoe AOMYCTYMOE (MAKCYMabHOE) OTKOHEHWE LIIMHOPUHECKOrO BHYTPEHHErO ANaMeTpa, COrilacHO ykasaHHbIM
B TabnuLe AaHHbIM AN151 HENPOXOAHON CTOPOHbI LIMANMHAPUYECKOro Kannmbpa, He 06s3aTeflbHO COOTBETCTBYET PAaCCTOSHUIO,
B 1,2 pa3a npesbiLLatoLLEMY pas3Mepbl KaHaBKM I (MaKC.) Ha MOBEPXHOCTU KoJbLia.

2. CtaHpapTbl ABMA ABECS5, ABEC7, 1 ABEC9 akBuBaneHTHbI knaccam MOC (JIS) 5, 4 1 2 COOTBETCTBEHHO.
CraHpapTel ABMA NpyMeHMbI K paanaibHO-YNOPHBIM LLAPUKOBbLIM MOALLUMHAKAM.
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Puc. 7.1 MeTogbl namepeHns TO4HOCTM Xofa
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(?Bl ViamepuTenbHbIl rpya D r (makc) x1.2

Tabnuua 7.4 BHyTpeHHee konblo (Knacc 3) (°) EQVHILA M3MEpeHUs: M (MKM)

HomuHanbHbIN Konebanus | Konebanus | PagnanbHoe | by Bueme Topua | OTKIOHEHMS WMPWHBI OfiHapHoro | KoneGanwst
BHYTPEHHNIA OTKNOHeHNst cpeaHero S_‘TKTJ"%F:I?:;?% _II_/IB’aeM%T U% cpearero | Ouexne ,,We‘:ﬁmfm BH%&S;IH:I’O BHYTPEHHEro KoNbLia LMPWHI
[nameTp ,D,VIaMeTpva 0oTBEPCTUA ,q}I//IapMeTpa A 35:‘3&0% anameTpa | BHyTpeHHero gLF;IOT%IgT:ﬂg?g OTHOCMTEIE-}WHO ABS BHYTPEHHEro
d SN e R S i r———— O
(Mm) Aaro(?) Asl?) Vol | Vamol) | Ka | Sa | S.() |“cuibe | ronum QR
CBbilLle BKJIKOYUT. | BbICLIAA TOYKA | HU3LLIAA TOYKA | BbICLIAA TOUKA | HU3LLIAA TOYKA Makc. Makc. MakKc. Makc. MakKc. BbiCLLIAA TOYKA HI3LLasd TOYKa MakKcC.
25 10 0 -4 0 -4 2.5 15 15 1.5 1.5 0 - 40 -250 15
10 18 0 -4 0 -4 2.5 15 15 1.5 1.5 0 - 80 —250 15
18 30 0 -5 0 -5 2.5 15 2.5 15 2.5 0 -120 -250 15
30 50 0 -6 0 -6 2.5 1.5 2.5 1.5 2.5 0 -120 -250 1.5
50 80 0 -7 0 -7 4 2 2.5 1.5 25 0 -150 -250 1.5
80 120 0 -8 0 -8 5 2.5 2.5 2.5 2.5 0 -200 -380 2.5
120 150 0 -10 0 -10 7 3.5 2.5 2.5 2.5 0 -250 -380 2.5
150 180 0 -10 0 -10 7 3.5 5 4 5 0 -250 -380 4
180 250 0 -12 0 -12 8 4 5 5 5 0 -300 -500 5
Tabnuua 7.5 BHyTpeHHee KonbLo (Knacc 2) EgvHvua nsmepeHns: UM (MKm)
HomuHanbHbIN Konebanus | Konebannsi | PagnanbHoe |  Buenne | Buerve Topua|  OTKNOHEHNS WPWUHBI 0MHapHoro | Konebarus
BHYTPEHHMIA OTKNOHEHNs cpenHero ;Tﬁﬂ%ﬁxg g U% cpemHero | Ouetie | siypeier0omp Bn%p}%m:ro BHYTPEHHEr0 KoJlbLia LMPWHGI
[nameTp OyameTpa OTBEPCTUS yTP B OEHOI/I | AvameTpa | BHyTpeHHero | OTHOCHTENEHO orHocweL}mHo ABS BHYTPEHHEro
B O[HOIA NNOCKOCT AnameTpa pamuanbHoil | oTeepcTvsl | Konbua | BHYTPEHHErO| = ponosy ; KombLia
d , nnockocT! CIECRCRL] ﬁt(aﬂeHwﬂ gg S OpvHapHbIi (") . VBu
(M) Aunsl?) Asf) Vol | Yol | K | Sy | S,() |“mmsmmi] conumen s
CBbIlLEe BKJIKOYUT. | BbICLIAA TOYKA | HU3LLAA TOYKA | BbICLIAA TOUKA | HU3LLASA TOYKA Makc. Makc. MakKc. Makc. MakKc. BbiCLLIAA TOYKA HI3LLad TOYKa Makc. o
o
2.5 10 0 -2.5 0 2.5 2.5 15 15 1.5 1.5 0 - 40 -250 15 s §
10 18 0 2.5 0 -2.5 2.5 1.5 1.5 1.5 1.5 0 - 80 -250 1.5 ‘>’. E
18 30 0 2.5 0 -2.5 25 1.5 2.5 1.5 2.5 0 -120 -250 1.5 I:g: 5
30 50 0 2.5 0 -2.5 2.5 1.5 2.5 1.5 2.5 0 -120 -250 1.5 §:
50 80 0 -4 0 -4 4 2 2.5 1.5 2.5 0 -150 -250 15
80 120 0 -5 0 -5 5 2.5 2.5 2.5 2.5 0 -200 -380 2.5
120 150 0 -7 0 -7 7 3.5 2.5 2.5 2.5 0 -250 -380 2.5
150 180 0 -7 0 -7 7 3.5 5 4 5 0 -250 -380 4
180 250 0 -8 0 -8 8 4 5 5 5 0 -300 -500 5

BHyTpeHHee konbuo (Knacc 4Y)
(HTo kacaeTcs knacca 4Y (P4Y), pa3dmepHas TOYHOCTb

BHYTPEHHEro AvaMeTpa 1 Hapy»Horo Avametpa ocobas.) * [1onyCKN MNOALUMMHMKOB C BHYTPEHHUM AnameTpoM fo 30MM Takune

Tabnuua 7.6 [lonyckn BHYTPEHHErO AnameTpa BHYTPEHHENO KOSbLia e, KaK 1 ANS MOALMMHUKOB G BHYTPEHHIM ivameTpoM 30-50MM.
EguHuua namepenus: uM (MKM)  Knacc 4Y — cobCcTBeHHbIN cTaHaapT To4HocTV NSK, no Kotopomy

. Knacc 4Y [OMNYCKN BHYTPEHHErO AMamMeTpa 1 AnameTpa Hapy»XKHOMo KonbLia
BHYTpEHHUiA fuameTp (M) Knacc 4 (KOHTpOMMDYETCA 10 CpenHeMy 3HaseHio)
NOALLUMMAHMKA OTHOCATCS K CneumanbHOMY Knaccy (KOHTPOMMPYOTCA

CBbILLE BKJMOYMT. | BbICUIAA TOYKA | HU3ILAA TOYKA | BbICLIAR TOHKA | HUSWIAR TONKA. o\ e o CPEnHEro aHadeHus), a BCe NPouMe AOMYCKI — KIace 4

30 50 0 -6 -1 -3 To4HOCTb x0aa knacca 4Y coBnagaeT ¢ nokasarenem knacca 4,

50 80 0 -7 -2 -5 HO c 60oree y3K1M ManasoHOM AO0MYCKOB BHYTPEHHErO Y HapY>KHOro

80 120 0 -8 -3 -6 OVaMeTPoB, YeM y knnacca 4. MoaxoauT ans yHUBepcaslbHOM

120 150 0 -10 -3 =7 KOMBVHaLMN NOALLMMHNKOB.

NSK 177



7. 4ONMNyCKu nogawmnHUKoOB

,D,OI'IYCTI/IMbIe OTKJIOHEHUA papguanibHbIX NOALLNMHNKOB

Hapy>xHoe KonbLo

Tabnuua 7.6 Hapy>xHoe konbLo (Knacc 5) EquHuua namepeHust: UM (MKm)
HoMUHabHbIN OTKIOHEHVe KonebaHus HapyxHoro | KonebaHus | PaguanbHoe | Buetne Buexne OTKIOHEHNS LUINPUHBI KonebaHus
HapYXXHBIli  |CDOHEro Hapykiioro AEMATSHOR TNGGKOOTH Vi | censore | a?,")',fm oo ::E%ﬁ%%: p%?ﬁ%}:ﬁgug Hap?/ftKMH% apHo gﬁiua (el
AnameTp MJI0CKOCTN Cepuv aviametpos | AMBMETP | KOTIBUA | B/IREero | ppowa ke KonbLia
D (Mm) Aoy 9 | 0,2 Yow K Sp S..() A, Ve,
CBbILUE  BKJIOHMT. |BbICLIAR TOYKA| HU3LLIAS TOYKA Makc. Makc. | Makc. Makc. Makc. Makc.
6 18 0 -5 5 4 3 5 8 8 5
18 30 0 -6 6 5 3 6 8 8 )
30 50 0 -7 7 5 4 7 8 8 PaBHsieTcsa 3Ha4YeHmo 5
50 80 0 -9 9 7 5 8 8 10 BHyTPeHHero konbua (Ag,) 6
80 120 0 -10 10 8 5 10 9 11 NOAWNNHIKA 8
120 150 0 -1 11 8 6 11 10 13 TOro e HoMepa 8
150 180 0 -13 13 10 7 13 10 14 8
180 250 0 -15 15 11 8 15 11 15 10
250 315 0 -18 18 14 9 18 13 18 11
315 400 0 —20 20 15 10 20 13 20 13
Tabnuua 7.7 Hapy>xxHoe konbLo (Knacc 4) EpvHnua namepeHust: UM (MKm)
N | OTKIOHeHUe cpearero KoneGatius Hapyxtoro |KorneGanus| Pagwartioe|  Buee | Bretie OTKIIOHEHWS WMpuHbl | KoneBatins
Rapywn | va| oy | SR S T e owors | oo
[nameTp B OfHOV MIOCKOCTH fvaveTpa Copn pnaveTpos | AENETP2 KorbLia sy %;%Téﬂ:ﬂw Hapy>HOro KorbLa o
D (M M) ADmp ADS 9 ‘ 0,2 VDmp Kea S, Sea(1) Ac VCS
s L=
CBbILUE  BKJOYMT. | BbICLAA TOYKA| HH3LAA TOYKA | BbICLLAS TOYKA | HH3LA TOYKA Makc. Makc. | Makc. | Makc. | Makc. MakKc.
6 18 0 -4 0 -4 4 3 2 3 4 5 2.5
18 30 0 =B 0 -5 5 4 25 4 4 5 2.5
30 50 0 -6 0 -6 6 5 3 5 4 5 PaBHsieTCs 3Ha4eHuo 2.5
50 80 0 -7 0 -7 7 5 3.5 5 4 5 BHYTPEHHEro KonbLa 3
80 120 0 -8 0 -8 8 6 4 6 5 6 (As,) NOAWMNHYKA 4
120 150 0 -9 0 -9 9 7 5) 7 5 7 TOrO e HoMepa 5)
150 180 0 -10 0 -10 10 8 5 8 5 8 5
180 250 0 -1 0 -1 11 8 6 10 7 10 7
250 315 0 -13 0 -13 13 10 7 11 8 10 7
315 400 0 =15 0 =15 15 11 8 13 10 13 8

(") MPUMEHMMO K LLIAPUKOBBLIM MOALNMHMKAM.
(®) Knacc 3 sBnsieTcst opuriHanbHbIM Knaccom TouHocTy NSK. [JomycTMOe OTKIOHEHWE OTBEPCTUS MOALLMIHMKA 1 AMaMeTpa Hapy»KHOro konbLa: Knacc 4.
[pyrue pnonyckaemble OTKNOHeHNs: Knacc 2.

Mpumedanns: 1. MpenensHOe AONYCTUMOE (MakKCUMasTbHOE) OTKITOHEHWE LMANHAPUHECKOrO BHYTPEHHErO AMaMeTpa, COracHO ykasaHHbIM B Tabnmue
JaHHbIM 419 HEMPOXOAHON CTOPOHbI LIMAIMHAPUYECKOTO Kanmopa, He 06a3aTebHO COOTBETCTBYET PacCTosHMIO, B 1,2 pasa
NPeBbILIAIOLLIEMY Pa3MepPbl KaHaBKU I ((Makc.) Ha MOBEPXHOCTU KoJbLA.

2. CranpapTel ABMA ABEC5, ABEC7, n ABEC9 akeuBaneHTHbl knaccam MOC (JIS) 5, 4 1 2 cOOTBETCTBEHHO.
CranzapTsl ABMA npuMeHnMbl K paamaiibHO-YNOPHbIM LLaPYKOBLIM MOALUMMHMKAM.

178 NSK



‘ l4::\C'r|:5 ‘

Tabnuua 7.8 Hapy>xxHoe konbLo (Knacc 3) (3) EQvHILA N3MEpEeHUst: UM (MKM)
0 Buenve
Homumareni | OTIRere® | Cesars 'S5 |y | "o B |y O D | R
[nameTp Hapy><Horo favetpa Anametpa geﬂvlfgmHgg nnfaymeTpa KonbLia og:ygcl)wgfﬁg%o oTHocuTenbHo | HAPY2KHOTO KoJlbLia i‘())‘{'IbLLaO
B OQHOW MNIOCKOCTU M/1I0CKOCTH oTBepCTI [OPOXKM KaeHus
D (Mm) ADmp Ay, VDp VDmp Kea Sp Se(’) Ao, Ves
CBbILIE  BKJIKOHMT. | BbICUIAS TOYKA| HU3LIAA TOYKA [BbICILAR TOYKA | HUALAA TOYKA| MAKC. Makc. | Makc. Makc. | Makc. | makc.
6 18 0 -4 0 -4 2.5 1.5 1.5 1.5 1.5 1.5
18 30 0 -5 0 -5 4 2 2.5 15 2.5 15
30 50 0 -6 0 -6 4 2 25 15 2.5 PasriseTcs 15
50 80 0 -7 0 -7 4 2 4 15 4 SHaeHmio 15
80 120 0 -8 0 -8 5 2.5 5 2.5 5 BHYTPERREro 25
120 150 0 -9 0 -9 5 2.5 5 2.5 5 konbiia () 2.5
150 180 0 -10 0 -10 7 35 5 25 5 roALnnHnKa 25
180 250 0 -1 0 -1 8 4 7 4 7 Toro ke Homepa |-y
250 315 0 -13 0 -13 8 4 7 5 7 5
315 400 0 -15 0 -15 10 5 8 7 8 7
Tabnuua 7.9 Hapy>xHoe konbLo (Knacc 2) EQvHMLA N3MepeHusi: UM (MKM)
Y TKIIOHEHN HEHW KonebaHns | Konebanus | PaguanbHoe Buerne Buenve TKNIOHEHUS LUMPWHBI | Konebarua
e e apymoors RN | Do | kw0 | | 0N ot o T Cpapiors wipil
Hapy>XXHOro AnameTpa mametpa fUHIHOY | HapY. KOmblia | OTHOCMTENbHO | gryacyrensHo | HEPYXKHOTO KOMbLia Py
ALz B OAHON MIOCKOCTY A & Fibokoe | Avametpa Yo | AOPOKKH KA EELED
D (Mw) Ao A, Voo | Yoo | Ku | S, | Sul) e Ve
CBbILIE  BKJIOHWT. |BbiCLIAA TOYKA| HU3LLAA TOUKA | BbCILas TOUKA| HU3LLAS TOYKA| MAKC. Makc. | Makc. MaKkc. | Makc. MaKc.
6 18 0 - 25 0 - 25 25 15 15 15 15 15
18 30 0 - 4 0 - 4 4 2 2.5 1.5 2.5 1.5
30 50 0 -4 0 -4 4 2 2.5 15 2.5 PasrseTcs 15
50 80 0 -4 0 -4 4 2 4 15 4 SHateHmio 15
80 120 0 -5 0 -5 5 2.5 5 2.5 5 BHYTPEHHETo 2.5
120 150 0 -5 0 -5 5 25 5 25 5 koneLa (<) 25
150 180 0 -7 0 -7 7 35 5 25 5 noAuMnHIKa 25
180 250 0 -8 0 -8 8 4 7 4 7 TOro ke Homepa |- 4
250 315 0 - 8 0 -8 8 4 7 5 7 5
315 400 0 -10 0 -10 10 5 8 7 8 7
S &
HapyxHoe konbuo (Knacc 4Y) S 2
Tabnvua 7.11 [onycku Hapy>XHOro AMaMeTpa Hapy>KHOro KonbLa 5 5
EpyHuua namepeHusi: pM (MKm) = é':
HoMMHanbHbIiA HapyXHbIA AUaMETp (MM) Knacc 4 (KDHTPDMWET&"%CC%WBMY S
CBbILLE BK/IOYUT. | BbICILAA TOYKA | HI3LLAA TOYKA | BbCllas TOYKA | HiM3LIAA TOYKA
50 80 0 -7 -2 -6
80 120 0 -8 -2 -6
120 150 0 -9 -3 -7
150 180 0 -10 -3 -7
180 200 0 =11 -4 -9
200 215 n meHee 0 =11 -2 -9

* [lonyCKn NOALUMMHNKOB C HapPY>KHbIM AMameTpoM MeHee 50MM coBnagaioT
C YKa3aHHbIMM 3HAYEHNAMW ANS NOALUMMHUKOB C HapY>XXHbIM AYaMeTpOM
50-80Mm.

Knacc 4Y — cobcTBeHHbIN cTaHaapT To4HOCTH NSK, Mo KoTopoMy AOMYCKM
BHYTPEHHErO AMamMeTpa 1 AMameTpa HapyXHOro Kosblia NoALMAHMKA
OTHOCHTCS K CreLpanbHOMyY Kaccy (KOHTPOIMPYKOTCS OTHOCUTESNBHO
CpefHero 3Ha4eHvs), a BCe Npo4me 4OnyCcKn — Knace 4. TOYHOCTb Xoha
Knacca 4Y coBnafaeT ¢ nokasartesnem knacca 4, Ho ¢ 6onee y3kum
[O1ana3oHOM AOMYCKOB BHYTPEHHErO 1 HapY>KHOMO AMamMeTpOB, YeM

y knacca 4. Nogxoout ans yHBepcaibHOM KOMOUHaLMM MNOALUMMHNKOB.
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7. 4ONMNyCKu nogawmnHUKoOB

LdonycTuMbie OTK/IOHEHUSI KOHUYECKUX BHYTPEHHUX OTBEPCTUIA
LUUINHAPUYECKMX POJIMKOBbIX NOALWMNMHUKOB

LdonycTumbie OTKIIOHEHNSI KOHUYECKUX
BHYTPEHHUX OTBEPCTUI
To4HOCTb BHYTPEHHEro anamMeTpa UnnHOpUHeCKnX POJIMKOBbLIX K

Pwuc. 7.2 JonyCTuMbie OTKIIOHEHNSA

[lonycTuMble OTKNOHEHNS!

MNOALLUUMHUKOB C KOHUYECKMM BHYTPEHHVM OTBEPCTUEM Orpe-
KR B cootBeTCTBUN ¢ MOC

11

nenaetcs ctangaptom MOC. OaHako AvanasoH JonyCTUMbIX
OTKIIOHEHWI MO 3TOMY CTaHZAPTy [O0BOJSILHO BE/MK. [103TOMY
0718 CBOUX LMNUHOPUHECKNX POJSIMKOBbLIX MOALWMHUKOB Mnpe- . | |Konyc1:12

(4°46'18.8")
LUM3MOHHOIO Knacca komMnanmns NSK yctaHoBuna gonyctumMble

OTKJIOHEHWS1 6onee y3Koro AnanasoHa.
OBbIHHO, OfHAKO, BbIMYCKAKOTCA M ABa yria KOHyca ¢ Oorny-

CKamui, onpefeneHHbIMm ctadpapTom MOC (cm. puc. 7.2). KR : MpuHsatele NSK gonycTuMble OTKNOHEHUSI KOHWYECKOro
BHYTPEHHErO OTBEPCTUS MMET OYeHb Y3KWiA AnanasoH,
pacnonaralwuniics B npegenax nofycyMMbl KpaiHUx
POJIMKONOALLIMIHMKOB C KOHWYECKM OTBepcTvemM K 1 npous- 3HayeHui ctaHgapta MOC. OonycTUMblE OTKIIOHEHUS
pa3mMepHOCTU BHYTPEHHEro OTBEpPCTWs COBMapawT
C yKasaHHbIMu B ctaHgapte MOC.

(Kommanunst NSK mpekpatunna npovsBoACTBO LNANHAPNYECKNX

BOAMT TOJBbKO C KOHMYeCKUM oTBepcTreM KR.)

K': PaspaGoTaHHble HEfaBHO LOMYCTUMbIE OTKIOHEHWS
KOHWYECKNX BHYTPEHHUX OTBEPCTUN MMEIOT OYeHb Y3KWi
AnanasoH, pacrnonaralwuincs 6amM3 HUXKHEN rpaHuubl
ananasoHa ctaHgapta MOC. OuanasoH NSK 6onee y3ok no
cpasHeHunio ¢ MOC, 4TO 3Ha4YMTENLHO O6ner4yaeT COopPKy.

Puc. 7.3 JonycTnMble OTKIIOHEHUS KOHNYECKOIO BHYTPEHHErO OTBEPCTUS

HomuHanbHoe KoHn4eckoe KoHunyeckoe BHYTpEeHHEee OTBepPCTNE C OTKIIOHEHNEM CcpefHero
BHYTpEeHHee oTBepCcTune anameTpa B O,U,HOVI NJIOCKOCTM OT NPOCTOro BHYTPEHHEro AnameTpa
£
<
ey
£
<
. a = |&
T ! T
KoHyc 1:12 S <
of _fromelie ] S E 1 +
S ASY 3 S
A} =
- e R - \
|—— B —| I—— B —|
d : HoMuHanbHbIM BHYTPEHHUI AnaMeTp B : HomuHanbHas wmpuHa
d, : TeopeTuyeckoe GOMbLLIOE OTBEPCTUE Ha KOHLIE KOHYCa BHYTPEHHEro KoJibLa
d=d+5B a : TlonosuHa yrna KoOHyca KOHUYECKOro
;
. BHYTPEHHEro OTBePCTUS!
Aymp * OTKIIOHEHME CPEAHEro AnameTpa OTBepCTUS B OAHOM
ona 4
MAOCKOCTU A1 TEOPETUHECKOTO MasIoro OTBEPCTUS Ha 0=2°39.4
KOHLIE KOHyCca =2.38594°
Ay OTKIIOHEHME CPEAHEro AameTpa OTBEPCTUS B OBHON =0.041643 rad

MAOCKOCTMN AJ1s TEOPETUHECKOro 60J1bLIOro OTBEPCTUS
Ha KOHLIe KoHyca
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Tabnuua 7.10 KoHnyeckune BHyTpeHHMe oTBepcTus KR EgvHunua namepeHus: pm (MKm)
d (Ons cnpasku) (%)

V 1

(MM) Admp Ad1mp_Admp dp()

CBblLLE BKJTHOYUT. BbICLLAsA TOYKA HN3LLAasA TOYKa BbICLLAsA TO4YKA HN3Las To4Ka Makc.
18 30 +13 0 +3 0 4
30 50 +16 0 +3 0 5
50 80 +19 0 +4 0 6
80 120 +22 0 +5 0 7
120 180 +25 0 +7 0 9
180 250 +29 0 +9 0 12

() OTKNOHEHWE BHYTPEHHEro AMamMeTpa B OQHOW paamasibHoM NAOCKOCTH, MPUMEHMMOE KO BCEM pPaanasibHbIM MIOCKOCTAM
KOHNYECKMX BHYTPEHHNX OTBEPCTUIN.

() [onycTMoe OTKIIOHEHVE yriia KOHYCHOCTU, 4°6°18.8” ¢

Tabnuua 7.11 KoHnyeckne BHyTpeHHMe oTBepcTus K EQnHMLA M3MEPEHUs: UM (MKM)

(MdM) Admp Ad1mp_Admp Vdp(1)

cBblLlLe BK/OYUNT. BbICLLAS TOYKA HU3LLas To4Ka BbICLLAs TOYKA HU3LLas ToYKa MaKc.
18 30 +21 0 +21 0 4
30 50 +25 0 +25 0 5
50 80 +30 0 +30 0 6
80 120 +35 0 +35 0 7
120 180 +40 0 +40 0 9
180 250 +46 0 +46 0 12
250 315 +52 0 +52 0 14
315 400 +57 0 +57 0 16
400 500 +63 0 +63 0 18

(1) OTKNOHEHWE BHYTPEHHEro AnameTpa B eQMHNYHONM paananbHOM MAOCKOCTY, MPUMEHVMOE KO BCEM PaanasibHbIM MIOCKOCTSAM

KOHMYECKNX BHYTPEHHWX OTBEPCTUIN.

o
S
g s
S
835
[ ==
o
=
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7. 4ONMNyCKu nogawmnHUKoOB

Lonyckn ynopHo-paauanbHbIX WapUKONoAWNMHUKOB

[onyckun BbICOKOCKOPOCTHbIX YNOPHO-paananbHbIX LWapUKONOALMNITHUKOB
{Knacc 4A (') Tunos BAR n BTR}

Tabnuua 7.14 BHyTpeHHee KOnbLO

EavHuua namepeHust: M (MKm)

HOMMHaﬂbejﬁ cpep?JgpooHﬁngpa OTkcoredus o?ggpecﬁTamHnM: ﬂﬂﬁﬁ”ﬁlﬁgm }éoneeﬁklamﬂ P 33353“ BH}l'sT?Jee':iV:ieero “03591;""”090“ memwﬂ L VIOJII:IH g Hv?:: ﬂHoro
BZXATESS:FI)A / °TBe%°;g23Kg%"m”H°M Bel-lﬂ)leF;‘)Vg:-lHHoerr% pamancHoi nnockoci V, qﬁaﬂeTpa BHYKToPﬁHeTO ”°£;“§$;”£:ﬂ§ﬂ;”° ] BHyTppeHHeI'O BH)?TpeHHepf'o Kgnbua
d anametpa Cepun AnameTpos | OTBEPCTUS La OTBECTHA | JODOXKI KaSeHi | KOMbLia
(MM) Admp 'ds 9 0 Vdmp Kia Sd Sia VBs ABS (ACS)
CBbILIE  BKIIOYT. | BHCWAATOKA HASLAATONKA | BbICWAATOYKA HASWAATONKA | MAKC. | MaKC. | MaKC. | MaKC. | MakC. | MaKC. | MakKC. | BbCUAaToNa Hualias To4ka
- 50 0 -6 0 -6 6 5 3 4 4 4 3 0 - 300
50 80 0 -7 0 -7 7 5 3.5 4 5 5 4 0 - 500
80 120 0 -8 0 -8 8 6 4 5 5 5 4 0 - 500
120 150 0 -10 0 -10 10 8 5 6 6 7 5 0 - 750
150 180 0 -10 0 -10 10 8 5 6 6 7 5 0 - 750
180 250 0 -12 0 -12 12 9 6 8 7 8 6 0 -1 000
Tabnvua 7.15 HapyxxHoe KosbLo EauHuua namepeHust: UM (MKM)
Hosron | oo | O | Kntess s, Korosann Poperutoe] | gy | Opgae
g | gTBeQélTVlﬂ 5 | HiaveTPa. | Pl Moot V| AnameTpa e Hap°§+%w3no'§ep%cm b
D MVHUYHON MNIOCKOCTH Cepin auameTpos | OTBEPCTUSR 5 OTHOCHTNBHO TOPLA | AOPOXKI KAYGHIS | MOALIMIHIKA
(MM) 'dmp ADS 9 0 ‘/Dmp Kea SD ea VCs
CBbILLE  BKJTIOYNT. | BHOWAATONKA HALAATOMKA | BHCLAATONA HASWAATOKA| MAKC. | Makc. MaKC. MaKc. MaKc. MaKc. MaKc.
- 80 -30 =37 -30 -37 7 5 3.5 5 4 5 3
80 120 -40 -48 -40 -48 8 6 4 6 5 6 4
120 150 -50 -59 -50 -59 9 7 5 7 5 7 5
150 180 -50 -60 -50 -60 10 8 5 8 5 8 5
180 250 -50 -61 -50 -61 11 8 6 10 7 10 7
250 315 -60 =73 -60 =73 13 10 7 11 8 10 7

Cneuvdorkaums NSK. CooteeTctayeT knaccy MOC 4, 3a UCKIIIOHEHMEM [0MyCTYMOMO OTKJIOHEHS! HAPYXKHOTO AMameTpa Hapy»HOro KosbLia.

[onycku ynopHo-pagnanbHbIX LWapUKONOALNMHUKOB ABYCTOPOHHENO AEACTBUSA
{Knacc 7 (3) Tuna TAC}

Tabnuua 7.17 [JonycTMblE OTKIOHEHNS
HapYy>XHOro KonbLa
EpvHvua nameperusi: M (MKm)

Tabnvua 7.16 [onycTuMble OTKIOHEHNS BHYTPEHHENO U HAPY>XHOMO KOJIEL, U BbICOTbI MOALLMMHMKA
EpvHuua namepenus: pm (MKm)

ol | Gueate || oo, | By el Baaremn f e || Grmers
BF;'J.}:AT;:gTH;I § BFEYTpeHHero Bﬂggg %Ledm_ma noaLmnHuKa (HapyxHoe | Go0Rind | KolbLo) OTHOCHTENHO HapYXHbI AMaMETD i%%@ﬁ:grrg
puamertpa KOMbL0) B COOPKE | “orsepems | AOPOXKKM KavieHus D avavertpa
(M M) Ads ATs Kia (Kea) Sd Sia (Sea) (M M) 'Ds

CBbIlE  BKIIOYWT. | Bicwaitoska dolna | BHCLeATONA HALAA To4Ka MakKc. MakKc. MakKc. CBbILLIE  BK/IOYNT. | BHCLATOKA HABLIAA T04Ka
- 30 0 -5 0 - 300 5 4 3 30 50 -25 - 41
30 50 0 -5 0 - 400 5 4 3 50 80 -30 - 49
50 80 0 -8 0 - 500 6 5 5 80 120 -36 - 58
80 120 0 -8 0 - 600 6 5 5 120 180 -43 - 68
120 180 0 -10 0 - 700 8 8 5 180 250 -50 -79
180 250 0 -13 0 - 800 8 8 6 250 315 -56 - 88
250 315 0 -15 0 - 900 10 10 6 315 400 -62 - 98
315 400 0 -18 0 -1200 10 12 7 400 500 -68 -108

() Creundvkaums NSK. 500 630 76 -120
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LdonycTumbie OTKNOHEHNSI pagvaibHO-YMOPHBIX LAPUKOBbLIX NOALWMNMHUKOB
O OMNop LAPOBUHTOBLIX Nap

MpuMeHeHNs B cTaHOYHOM 06OpYyAOBaHMN

Tabnuua 7.18 Cepusi TAC B EovHuua namepeHns: UM (MKm)
i OTKNOHEHME LLUMPUHLI | Bl simestero
B':)(/’T'V")";m bﬁ"‘ ;IJI'I/II/I OTKNoHEeHNE BHYTPeHHEro auameTpa | OTKIIOHEHUE HapyXXHOro Auamerpa BHYTPEHHETO KOMblia | issmoreso
BHELLHWIN OnameTp Knacchl AonyCTUMbIX OTKIOHEHMiA Knaccbl A0MYCTUMBbIX OTKJIOHEHMIA Knaccs! [JonyCT/MBIX OTKNOHeHuA Knacoc%o}?eyucmmx
PN7A PN7A
CBbILIE  BKJIIOYWT. | BHICWAATOKA HULAATOSKE | BICWAATONKA HUSLARATONKA | BHICLIAS TOMKA  HUGLAATOMKA | BBICLAATOSKA HULWAATOSKE | BbICLIBATONKE  HU3WAATONKE | MaKC.
10 18 0 -4 0 -4 — - - - 0 -120 2.5
18 30 0 =5 0 -4 - - - - 0 -120 2.5
30 50 0 -6 0 -4 0 -6 0 -4 0 -120 2.5
50 80 0 -7 0 =5 0 = 0 -5 0 -150 2.5
80 120 0 -8 0 -6 0 -8 0 -6 0 —200 2.5

I’lpMMeanme: OTKNOHEHNE LLUMPWHBI HAPY>XHOIO KoJibLia coBnagaeT C OTKNIOHEHUEM LLUMPKHBI BHYTPEHHErO KosibLa TOro »Ke nogLunrHuKa.

CTaHgapTHbIM KJ1aCCOM [0MYyCTUMBIX OTKIOHEHUIA 1S 3TUX NOAWMAHMKOB aBnsieTcs PN7A. OH cooTteeTctByeT ISO knaccy 4 ons
pagvanbHbIX LLAPVKOBbBIX MOALUMMHUKOB, HO AN U3MEPEHUST BUEHMST BHYTPEHHEO U HAPY»XKHOMO KOJel, UCNob3ytoTca bonee
TOYHbIE 3HAYEHNSI.

Bonee xecTtkuih knacc PN7B npuMeHsieTCcsa K OOMYyCTUMbIM OTKIIOHEHWSIM PasmMepoB BHYTPEHHMX U BHELLUHWX AMaMeTpOoB
O[IHOPSIAHBIX YHUBEPCabHbIX KOMMOHOBOK MOALUMMHMKOB (SU).

[Ons npMMeHeHun B 3NIeKTPU4ECKNX TepMoniactToaBTomMaTax

Tabnuuya 7.19 Cepus TAC 02 n 03 EovHuua namepeHns: UM (MKm)
HoMuHanbHbIN OTKNOHEHNe OTKNOHEHNe OTKJIOHEHME LUNPUHBI m‘i”meé‘ﬂgu?:zﬁé’%%iﬁ%
BHYTPEHHWII N BHYTPEHHEro anamerpa Hapy>KHOro AnameTpa BHYTPEHHEero Kosbla DI caenLHOJopOXiH

BHELLHWIA AviameTp Knacchkl gonyckos
(Mm) PN5D
CBbiLLe BKJHOYUT. BbICLLUAsA TO4KA HU3LLAsA TOYKa BbICLLIASA TOYKA HU3LLAsA TOYKA BbICLLIASA TOYKA HU3LLasa TOYKa MakKc.

10 18 0 -5 - - 0 - 80 5
18 30 0 -6 - - 0 -120 5
30 50 0 -8 0 -7 0 -120 8
50 80 0 -9 0 -9 0 -150 8
80 120 0 -10 0 -10 0 -200 8
120 150 - - 0 =11 - - =
150 180 - - 0 -13 - - -
180 250 - - 0 -15 = = -
250 315 - - 0 -18 - - -

[Npumedanve: OTKNOHEHNE LLMPUHBI HAPY>XHOIO KOJibLa CcoBnagaeT C OTKIOHEHNEM LLUNPUHBI BHYTOEHHEro KOJibLia TOro »Xe nogLunnHunka.
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CTaHaoapTHbIM KNacCoM O0MYCTUMbIX OTKAOHEHUA ANns 3TUX noawmnnHMKOB aBngeTcs PNSD. OH cootBeTcTBYeT ISO Knacey 5 ans
paananbHbiX LLAPWKOBbIX MOALLNMHUKOB, M3MEPEHNS BUEHNS BHYTPEHHErO U HAPYXXHOIMO KOJEL, UCMONb3ytoTca 60nee TO4YHbIE
3HaYEHUS.
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8. KOHCTPYKLUUSA BAJIOB U KOPIYCOB

Mocapgka Bana n Kopnyca

Kpa|7|He Ba>xHo, 4yTObObI Ban U Kopnyc conpsdarajimcb akkypaTtHO U TOYHO, Belb TOJIbKO MPW TakoOM YyCJZIOBUM BO3MOXXHO
MaKChManbHOE UCMOMb30BaHNe BCEX XapaKTEPUCTUK MPEeumn3noHHbIX MOALWLWMHNKOB, Cpean KOTOPbIX TOYHOCTb BpaLLeHWUs,
BbICOKasi CKOPOCTb pa6OTbI W HUSKUN YpPOBeHb TeryioBblaeneHus. |_|pl/l 3akKpenneHnn BHyTPeHHEro nnn Hapy>XHoro Konew Ha sane
nnn B Kopnyce npu KakOM-11Mb0 HaTdare d)OpMa Basia nnn Kopriyca (OBaJ'IbHOCTb) nepexogmnT Ha NMOBEPXHOCTN OOPOXEK KadeHNHA
NOALLUMMHMKA 1 BAMSIET Ha TOYHOCTb xoaa. [py ncnonb3oBaHWM PasnnyHbIX TUMOB PaananbHO-YMOPHbBIX LWAPUKOBbLIX MOALLIMMHMKOB
LIMNMHAPUHHOCTb BO3OENCTBYET Ha pacnpeaeneHme npeaHaTara Ha Kaxkapbl NOALLMMIHNK.

Taknm o6pa30M, conp4aratb getanu cnegyet co BCE BO3MOXXHOW TOYHOCTbIO. HETOYHOCTL COnps>KeHns KOMMOHEHTOB MOXXET BbI3BaTb
0bpa3oBaHe 3a0CTPEHNI 1 BbICTYMOB MO ANVHE Bafia NPEeUM3oHHOR0 TOKAPHOrO CTaHKa, YTO MOBMMSET Ha Ka4eCcTBO roTOBbIX U3OeNNiA.

Tabnuua 8.1 MNocagku Ha Ban (')

Tun noawNNHIKa HapyxHblit nameTp Bana (MM) | [onycTiMble OTKNOHeHIA HapyXHOO AvameTpa ana (%) (Mm) 3apaHHbii HaTar (3) (4) (M)
CBblLLE BKJTOHNT. MVIH. MaKc. MVIH. Makc.
10 18 -0.003 0 0 0.002 T
MNoawmnnHmkn 18 50 -0.004 0 0 0.0025T
ONS WwnuHaenen 50 80 -0.005 0 0 0.003 T
CTaHOYHOro 80 120 -0.003 0.003 0 0.004 T
o6opypoBaHus (5) 120 180 -0.004 0.004 0 0.004 T
180 250 -0.005 0.005 0 0.005 T
YNOpHO-paananbHbIi 10 18 -0.008 0 - -
LLIAPUKOBbIN MOALLNMHUK 18 30 ~0.009 0 -
NSt OMOPb! LLIAPOBUHTOBOV 30 50 -o.011 0 - -
T 50 80 -0.013 0 - -
80 120 -0.015 0 - -

Tabnuua 8.2 Mocagku Ha kopnyc (')

I P EaT T Te HapyxHbit quameTp kopryca (M) | AOnyCTUMOE OTKIIOHeHyIE BHyTperHero AvaweTpa kopnyca (°) (M) 3apaHHbii HaTar (3) (%) (Mm)
CBbliLE BKJIOYNT. MUH. MakKc. MUH. Makc.
18 50 -0.002 0.002 0.002L 0.006L
PapuanbHo-ynopHoii 50 80 -0.0025 0.0025 0.002L 0.006L
LIAPVKOBbI MOALIMMHUK 80 120 -0.003 0.003 0.003L 0.008L
(3achuKCMpPOBaHHbIV KOHEL) 120 180 -0.004 0.004 0.003L 0.008L
180 250 -0.005 0.005 0.005L 0.010L
18 50 0 0.004 0.006L 0.011L
PapuansHo-yrnopHsii 50 80 0 0.005 0.006L 0.011L
LIAPVKOBBI MOALIMMHUK 80 120 0 0.006 0.009L 0.015L
(cBOGOAHBIN KOHEL) 120 180 0 0.008 0.009L 0.015L
180 250 0 0.010 0.015L 0.022L
18 50 -0.006 0 0.002L 0.002T
o 50 80 -0.007 0 0.002L 0.002T
LinnnHpgpuyecknin
o 80 120 -0.008 0 0.002L 0.002T
POJIMKOBbIN NOALNMHUK

120 180 -0.009 0 0.002L 0.002T
180 250 -0.011 0 0.002L 0.002T

YropHo-paanabHblii 10 18 - - - -

LIAPVKOBBIN MOALLNMHIK 18 30 B B - B

QNS OMOPbI LIAPOBUHTOBOM 30 50 0 0.016 - B

50 80 0 0.019 - -

napbi
80 120 0 0.022 - -

(") MpuBeneHHbIe Bblle [aHHble O Mocafke SBNAOTCS OOLWMMX pekoMeHOaumsMmn ois WnuHaenen ctaHo4YHoro obopynoBaHns, paboTatoLmx
B HOPMasIbHbIX SKCTMyaTalMOHHbIX YCNOBUSAX U Mpu 3HadeHn d n, He npesbiwaroliem 800 000. 3a CBeAeHUAMY O BbICOKUX CKOPOCTSAX, GObLLIMX
Harpyskax 1 BpaLLeHU Hapy>KHOro KosbLia obpaTuteck B komnaHmo NSK.

(®) icnonb3yiiTe 3Ha4yeHWe 3a4aHHOroO HaTara npu BO3MOXXHOCTM COBMELLEHMS MOALUMMNHMKA C BaSioOM WX KOPMycoM. B npoTuBHOM clyvae
MNCNONb3yNTe 3HAYeHNe Hapy>KHOro AMamMeTpa Bana, a Takke MUHUMAaNbHOE WU MakCUMabHOE 3HaYeHUst BHYTPEHHEro avamerpa Kopnyca ans
NPOV3BOSILHOMO COBMELLEHNS.

(®) OTHOCUTCS K pagnanbHO-yNOPHBLIM LLAPUKOBLIM NodwumnHukam: 70XX, 79XX, 72XX, BNR 1 BER
YnopHo-paamnansHble wapukonoawmnHuku: BAR, BTR n TAC
Linnnnapnyeckre wapukosble nogwumnHmki: NTOXX, NN30XX, NN39XX, NN49XX 1 NNU49XX.

() T = HaTar nnm »xxecTkas nocagka
L = 3a3op wnm ceobodHast nocagka.
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Ecnn KOHyC BHYTpEHHero Konbla ABYXPSAOHOMO LMAVHAPUYECKOrO POSIMKOBOMO MOALUMMHNKA C KOHWYECKUM BHYTPEHHUM
OTBEPCTNEM He COBMafaeT C KOHYCOM Basa, TO OCTaTO4HbIV 3a30p NS ABYX PAO0B OyAeT pas3nmyaTses.

OTctopa cnefyeT, YTO Harpy3ka He 6yaeT MOAAEPXMBATbCS HOPMaslbHbIM O0BPa30M U BbI3OBET CHWKEHME XKECTKOCTU UN
HEepPaBHOMEPHOCTb ABVPKEHUST POMMKOB BCEACTBME CY>KEHWS KaHaBKM BHYTPEHHEro Konblia. Mbl pekomeHayeMm Bam kanvbposath
KOHWYECKME OeTann, npeaHas3HavYeHHble A5 COMPSXXeHust ¢ MOALNNHMKaMK. KOHTaKT OO/MKeH NOKpbITb 6onee 80% o6Len
MAoWaan NOBEPXHOCTU, OKPALLEHHON B CUHWUI LBET. [JaHHble O PEKOMEHOYEMOW CTEMEHN TOYHOCTU N HEPOBHOCTU MOBEPXHOCTU
rnocaaoyHbIX MECT MoALLMMHMKA NPVBEAEHb! B TabnMLax H/KeE.

Tabnuua 8.3 [JonycTuMble OTKIIOHEHNSI U CPefHsIt HEPOBHOCTL BanoB

5 Old[A]
A B
/|C|AB
CTeneHn TOYHOCTMN 1 CPefHsiIt HEPOBHOCTB (M)
LOunameTp Bana OsanbHocTb (O) LinnmHapuyHocTb (O) Buenne ( A7) CoocHocTb (©) LLlepoxoBatocTb
(Mm) a b c d R,
TouyHoCTb NoawmnHYKa | TOYHOCTb MOALIMMHMKA | TOYHOCTb NoAWUNHUKa | TOYHOCTb MOALLIMMHMKA | TOYHOCTb MOALUMMHUKA
CBbllLe \ BKJIOYMT. P5, P4 P3, P2 P5, P4 P3, P2 P5, P4 P3, P2 P5, P4 P3, P2 P5, P4 P3, P2
- 10 0.7 0.5 0.7 0.5 2 1.2 4 25 0.2 0.1
10 18 1 0.6 1 0.6 25 1.5 5 3 0.2 0.1
18 30 1.2 0.7 1.2 0.7 3 2 6 4 0.2 0.1
30 50 1.2 0.7 1.2 0.7 315 2 7 4 0.2 0.1
50 80 1.5 1 1.5 1 4 25 8 5 0.2 0.1
80 120 2 1.2 2 1.2 5 3 10 6 0.4 0.2
120 180 25 1.7 25 1.7 6 4 12 8 0.4 0.2
180 250 35 2.2 3.5 2.2 7 5 14 10 0.4 0.2
250 315 4 3 4 3 8 6 16 12 0.4 0.2
Tabnuua 8.4 [JonycTumble OTKJIOHEHNS 1 CpedHsst HEPOBHOCTb KOPNyCcoB
O a,
Q1 b,
z[c.[AB /] ¢ |AB]
& B n
82
BHyTPGHHMIA CTeneHn TOYHOCTUN N CPefHsit HePOBHOCTb (Um) E’%
[vameTp Kopnyca OsanbHocTb (O) LinnnHgpuvHocTb (O) BueHue () CoocHocTb (O) LLlepoxoBatocTb 29
(MM) a, b, C, d, R, 'g =
ToYHOCTb NOALIMMHUKA | TOYHOCTb MOALMMHMKA | TOYHOCTb MOAWMMNHMKA | TOYHOCTb MOALWMMHMKA | TOYHOCTb NOALUMMHUKA S
cBbilWe | BKMIOYUT. P5, P4 P3, P2 P5, P4 P3, P2 P5, P4 P3, P2 P5, P4 P3, P2 P5, P4 P3, P2
10 18 1 0.6 1 0.6 25 1.5 5 3 0.4 0.2
18 30 1.2 0.7 1.2 0.7 3 2 6 4 0.4 0.2
30 50 1.2 0.7 1.2 0.7 3.5 2 7 4 0.4 0.2
50 80 1.5 1 1.5 1 4 25 8 5 0.4 0.2
80 120 2 1.2 2 1.2 5 3 10 6 0.8 0.4
120 180 2.5 1.7 25 1.7 6 4 12 8 0.8 0.4
180 250 3.5 2.2 3.5 2.2 7 5 14 10 0.8 0.4
250 315 4 3 4 3 8 6 16 12 1.6 0.8
315 400 4.5 3.5 4.5 3.5 9 6.5 18 13 1.6 0.8
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8. KOHCTPYKLUUSA BAJIOB U KOPIYCOB

Pasmepbl 3anne4ynkoB Bana u kopnyca

Tabnuua 8.5 Pa3mepbl 3anne4nkoB Basa 1 Kopnyca pagnanbHO-yNopHbIX LUAPUKOBbIX MOALINMHNKOB EavHuLa n3mepeHus: Mm
~ Pa3mepHblie cepum 19 Pa3mepHble cepun 10
Hom':;"b 79XX, BNR19, BER19, BAR19, 70XX, BNR10, BER10, BAR10, Paa“;g)p(;b'gég%g” 02
BHyTDeHH BTR19, BGR19, TAC29X BTR10, BGR10, TAC20X ’
avameTp d, D, D, r, 7 d, D, D, r, r, d, D, D, r, r,
(MuH) | (Makc.) | (Makc.) | (Makc.) | (Makc.) | (muH) | (Makc.) | (Makc.) | (Makc.) | (Makc.) | (MuH) | (Makc.) | (makc.) | (makc.) | (makc.)
5 - - - - - - - - - - 7.5 13.5 - 0.3 -
6 - - - - - 8.5 14.5 - 0.3 - 8.5 16.5 - 0.3 -
7 - - - - - 9.5 16.5 - 0.3 - - - - - -
8 - - - - - 10.5 19.5 - 0.3 - 10.5 21.5 - 0.3 -
10 12,5 19.5 20.8| 0.3 0.15 12.5 23.5 248 0.3 0.15 15 25 27.5| 0.6 0.3
12 14.5 215 22.8| 03 0.15 14.5 25.5 26.8| 0.3 0.15 17 27 295| 0.6 0.3
15 17.5 25.5 26.8| 0.3 0.15 17.5 29.5 30.8| 0.3 0.15 20 30 325| 0.6 0.3
17 19.5 27.5 28.8| 0.3 0.15 19.5 32.5 33.8| 0.3 0.15 22 35 375| 0.6 0.3
20 22.5 34.5 35.8| 0.3 0.15 25 37 39.5| 0.6 0.3 26 41 42 1.0 0.5
25 27.5 39.5 40.8| 0.3 0.15 30 42 445| 0.6 0.3 31 46 47 1.0 0.5
30 32.5 445 458| 0.3 0.15 36 49 50 1.0 0.5 36 56 57 1.0 0.5
35 40 50 52.5| 0.6 0.3 41 56 57 1.0 0.5 42 65 67 1.0 0.6
40 45 57 59.5| 0.6 0.3 46 62 63 1.0 0.5 47 73 75 1.0 0.6
45 50 63 65.5| 0.6 0.3 51 69 70 1.0 0.5 52 78 80 1.0 0.6
50 55 67 69.5| 0.6 0.3 56 74 75 1.0 0.5 57 83 85 1.0 0.6
55 61 74 75 1.0 0.5 62 83 85 1.0 0.6 64 91 94 1.5 0.8
60 66 79 80 1.0 0.5 67 88 90 1.0 0.6 69 101 104 1.5 0.8
65 71 84 85 1.0 0.5 72 93 95 1.0 0.6 74 111 114 1.5 0.8
70 76 94 95 1.0 0.5 77 103 105 1.0 0.6 79 116 119 1.5 0.8
75 81 99 100 1.0 0.5 82 108 110 1.0 0.6 84 121 124 1.5 0.8
80 86 104 105 1.0 0.5 87 118 120 1.0 0.6 90 130 134 2.0 1.0
85 92 113 115 1.0 0.6 92 123 125 1.0 0.6 95 140 144 2.0 1.0
90 97 118 120 1.0 0.6 99 131 134 1.5 0.8 100 150 154 2.0 1.0

95 102 123 125 1.0 0.6 104 136 139 1.5 0.8 107 158 163 2.0 1.0
100 107 133 135 1.0 0.6 109 141 144 1.5 0.8 112 168 173 2.0 1.0
105 112 138 140 1.0 0.6 115 150 154 2.0 1.0 117 178 183 2.0 1.0
110 117 143 145 1.0 0.6 120 160 164 2.0 1.0 122 188 193 2.0 1.0
120 127 158 160 1.0 0.6 130 170 174 2.0 1.0 132 203 208 2.0 1.0
130 139 171 174 1.5 0.8 140 190 194 2.0 1.0 144 216 223 2.5 1.0
140 149 181 184 1.5 0.8 150 200 204 2.0 1.0 154 236 243 2.5 1.0
150 160 200 204 2.0 1.0 162 213 218 2.0 1.0 164 256 263 2.5 1.0
160 170 210 214 2.0 1.0 172 228 233 2.0 1.0 174 276 283 2.5 1.0
170 180 220 224 2.0 1.0 182 248 253 2.0 1.0 188 292 301 3.0 1.5
180 190 240 244 2.0 1.0 192 268 273 2.0 1.0 198 302 311 3.0 1.5
190 200 250 254 2.0 1.0 202 278 283 2.0 1.0 208 322 331 3.0 1.5
200 212 268 273 2.0 1.0 212 298 303 2.0 1.0 218 342 351 3.0 1.5
220 242 282 287 2.0 1.0 - - - - - - - - - -
240 263 301 306 2.0 1.0 = = = = = = = = = =
260 283 341 345 2.0 1.0 - - - - - - - - - -
280 304 360 365 2.0 1.0 = = = = = = = = = =
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Ta6J'IVILJ,a 8.6 PaSMepr 3anfedymnkoB Bana n Kopnyca umnnHopn4ecknx posIMkoBbIX NOALNMHUKOB EgnHnuga N3MEPEHUS: MM

HomuHatb- Pa3mepHsble cepum 19 Pa3mepHble cepuu 10 (OBypSAHbIE) PasmepHble cepun 10 (OgHOPSAHbIE)
Hbll NN39, NN49, NNU49 NN30XX N10XX

BHYTPEHHWH| » d, D, r, d, d,, D, r, d, d,, D, r,

AVaMETD | (MuH) | (MuH) | (MuH) | (Makc.) | (MuH) | (Makc) | (MuH) | (MuH) | (Makc.) | (MuH) | (Makc.) | (MuH) | (MuH) | (Makc.) | (MuH) | (Makc.)

25 - - - - - - 29 29 43 42 0.6 - - - - -
30 = - - - - - 35 36 50 50 1.0 35 36 51 49 0.5
35 - - - - - - 40 41 57 56 1.0 40 41 57 56 0.5
40 = = - - - - 45 46 63 62 1.0 45 46 63 62 0.6
45 - - - - - - 50 51 70 69 1.0 50 51 70 69 0.6
50 = = - - - - 55 56 75 74 1.0 55 56 75 74 0.6
55 - - - - - - 61.5 62 83.5 83 1.0 61.5 61 83.5 83 1.0
60 - - - - - - 66.5 67 88.5 88 1.0 66.5 66 88.5 88 1.0
65 - - - - - - 715 72 93.5 93 1.0 71.5 71 93.5 93 1.0
70 = = - - - - 76.5 77 103.5| 102 1.0 76.5 76 103.5| 102 1.0
75 - - - - - - 81.5 82 108.5| 107 1.0 81.5 81 108.5| 107 1.0
80 = - - - - - 86.5 87 118.5| 115 1.0 86.5 86 118.5| 115 1.0
85 - - - - - - 91.5 92 123.5| 120 1.0 91.5 91 123.5| 120 1.0
90 = = - - - - 98 99 132 129 1.5 98 97 132 129 1.0
95 - - - - - - 103 104 137 134 1.5 103 102 137 134 1.0

100 106.5| 108 115 133.5| 131 1.0 108 109 142 139 1.5 108 107 142 139 1.0
105 111.5) 113 120 138.5| 136 1.0 114 115 151 148 2.0 114 114 151 148 1.0
110 116.5| 118 125 143.5| 141 1.0 119 121 161 157 2.0 119 119 161 157 1.0
120 126.5| 128 137 158.5| 154.5| 1.0 129 131 171 167 2.0 129 129 171 167 1.0
130 138 140 148 172 169 1.5 139 141 191 185 2.0 139 140 191 185 1.0
140 148 150 158 182 180 1.5 149 151 201 195 2.0 149 150 203.5| 194 1.0
150 159 162 171 201 197 2.0 161 162 214 209 2.0 = = = =

160 169 172 182 211 207 2.0 171 172 229 222 2.0 - - - - -
170 179 182 192 221 217 2.0 181 183 249 239 2.0 = = = = =
180 189 193 205 241 234 2.0 191 193 269 258 2.0 - - - - -
190 199 203 217 251 2455 2.0 201 203 279 268 2.0 = = = = =
200 211 214 228 269 261 2.0 211 214 299 285 2.0 - - - - -

220 231 234 = 289 281 2.0 = = = = = = = = = =
240 251 254 - 309 302 2.0 - - - - - - - - - -
260 271 275 = 349 338 2.0 = = = = = = = = = =
280 291 295 - 369 358 2.0 - - - - - - - - - -
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8. KOHCTPYKLUUSA BAJIOB U KOPIYCOB

MpepenbHble pa3mepsbl (hacky U paguyc 3akpyriieHUs Bana unm kopnyca

Puc. 8.2 Pasmepsbl hacku

r (Makc.) unm r, (Makc.)

r (Makc.) unu r, (makc.)

(OceBoe HanpaeneHue)

r (MVH) nnn
ry (MuH)

r (MuH) nnn
ry (MUH)

MoBepxHOCTb
BHYTPEHHEro 0TBepCTUs
U Hapy>XHas
MOBEPXHOCTb

(PaguansHoe
HanpasJieHue )

Bokosas
NOBEPXHOCTb

Wnn BHYTPEHHee /
Hapy>XHOEe KOJIbLO

r (MVH) nnn
K ry (MuH)

MopwmnHnK

Tabnuua 8.7 MNpepenbHble pa3mepbl 3aKpyrieHns

EpuHuua namepeHusi: Mm

[Mpumedanme:

ToyHasa opma 3aKpyrneHHbIX NOBEPXHOCTEMN
He yCTaHaB/IMBAETCS, HO VX CEYeHne B OCEBOW
NAOCKOCTU He OO/MKHO NepeKpbiBaTh Ayry paan-
yca r (MuH) nuan r, (M1H), conprKacatoLLytocs
C BOKOBOW MOBEPXHOCTBIO BHYTPEHHErO KoSbLia
N MOBEPXHOCTBIO BHYTPEHHEr0 OTBEPCTUS MU
C DOKOBOW MOBEPXHOCTLIO HAaPY>KHOrO KoJbLa

N HAPY>XKHOW MOBEPXHOCTHIO.

EpvHuua namepenns: My

5&%‘?}%’:32 HoMUHASBHBINA ﬂOI'IyCTVIMOB 3aKpyrneHue CnpaBotHbIe AaHHble %%'Lyy?;”eﬂaz HoMmuHabHBIN ,D,Ol'lyCTVlMoe 3aKpyrieHue CpaBosHble faHHbIE
BHYTPEHHEro/ | BHYTPEHHWI AMaMeTP BHYTPEHHero/HapyHoro aa&aﬁﬁyeﬁm BHYTPEHHEr0/ | BHYTPEHHWII AnameTp BHYTPEHHEro/Hapy>XHoro 3a}f;)a§‘1r%%m
HaPYXHOro Konew, Koney, Bafa um HapYXHOro konev Konew, Bana nm
r (MUH) d r (Makc.) unv ry (Makc.) | kopnycar, r (MuH) @ r (Makc.) wnm ry (Make.) | kopnyca ry,
mnr, (MAH) [~ cBbiie  BKMIOUNT. PayaneHog Hanpaenene | Ocesoe vanpasnenve (') MAKC. mwr, (MuH) | cBbille  BKIOYNT. PanyaneHog Hanpaanesne | Ocesoe vanpagnesve ()| MaAKC
0.05 - - 0.1 0.2 0.05 2 - 80 3 4.5 2
0.08 - - 0.16 0.3 0.08 2 80 220 3.5 5 2
0.1 - - 0.2 0.4 0.1 2 220 - 3.8 6 2
0.15 = = 0.3 0.6 0.15 21 = 280 4 6.5 2
0.2 - - 0.5 0.8 0.2 21 280 - 4.5 7 2
0.3 = 40 0.6 1 0.3 2.5 - 100 3.8 6 2
0.3 40 - 0.8 1 0.3 2.5 100 280 4.5 6 2
0.6 - 40 1 2 0.6 2.5 280 - 5 7 2
0.6 40 - 1.3 2 0.6 3 = 280 5 8 2.5
1 - 50 1.5 3 1 3 280 - 5.5 8 2.5
1 50 - 1.9 3 1 4 - - 6.5 9 3
1.1 - 120 2 3.5 1 5 = = 8 10 4
1.1 120 - 2.5 4 1 6 - - 10 13 5
1.5 - 120 2.3 4 15 7.5 - - 12.5 17 6
1.5 120 = 3 5 1.5 9.5 - - 15 19 8
12 - - 18 24 10
15 - - 21 30 12
19 = = 25 38 15

188 NSK

() Ans NOAWMNHMKOB C HOMUHATBHOW LUMPUHOM MeHee 2 MM 3HaqeHne
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3HaYeHneM B paamanbHOM HampaBeHUn.



9. AUCTAHUNOHHDLIE KOJIbUA - | |

Pa3mepbl gucTaHUMOHHbBIX Konew,
Pasmepbl cTaHOapPTHBIX OMCTAHLMOHHBIX KOMeL, ONs paananbHO-ynOPHbIX LLAapUKONOALWMIHKMKOB (cepun 19, 29, 10, 20 n 02)
MPUBEAEHb! HKE:

[ononHnTenbHble CBeASHWS:
MaTepuan gucTaHumoHHoro konbua: Ctanb (SUJ2) nnn ctank S =k C
MK MCNONB30BaHUN ONCTAHLIMOHHBIX KOSELL OTK/IOHEHWE OT NapaselbHOCTU UX TOPLEBBIX MOBEPXHOCTEN HE OO/MKHO
npesbiwats 0,003 MMm.

Cep nN4A 1 9 nnn 29 CraHpapTHbIe AUCTAHLMOHHbIE KOMbLA Anst pasMepHoil cepui 19 unm 29 (79, BNR19, BER19, BNR29, BER29, BGR19)

EnvHnua namepeHuns: Mm

Homepa HomuHanbHbIi H . JMCTEHLMOHHOE KOMbLIO HApYXHOrO KobLa | [IVICTAHLMOHHOE KOMbLO BHYTPEHHErO KofbLia ®dacka
o apy>KHbIi . .
BHYTPEHHMX BHYTPEHHUN Hapy>kHbilii BHyTpeHHee Hapy>XHbit BHyTpeHHee | AYCTaHLIMOHHOTO
AlameTpos AnameTp AvaMeTp nvnamerp (') oTBepcTue AnameTp otsepcTue () Konbua
00 10 22 215 17.5 14.5 10.5 0.2
01 12 24 23.5 19.5 16.5 12.5 0.2
02 15 28 27.5 23.5 19.5 15.5 0.2
03 17 30 295 25.5 215 17.5 0.2
04 20 37 36.5 31.5 26 20.5 0.2
05 25 42 41.5 36 31 25.5 0.2
06 30 47 46.5 41 36 30.5 0.2
07 35 55 54.5 48 42 35.5 0.3
08 40 62 61.5 54.5 47.5 40.5 0.3
09 45 68 67.5 60 53 45.5 0.3
10 50 72 715 66 56 50.5 0.3
11 55 80 79.5 72 64 556.5 0.5
12 60 85 84.5 77 68 60.5 0.5
13 65 90 89.5 82 73 65.5 0.5
14 70 100 99.5 91.5 79 70.5 0.5
15 75 105 104.5 96.5 84 75.5 0.5
16 80 110 109.5 101.5 89.5 80.5 0.5
17 85 120 119.5 110 95 85.5 0.5
18 90 125 124.2 116 100 90.5 0.5
19 95 130 129.2 120 106 95.5 0.5
20 100 140 139.2 129 112 100.5 0.5
21 105 145 144.2 133 117 105.5 0.5
22 110 150 149.2 138 122 110.5 0.5
24 120 165 164.2 152 133 120.5 0.5
26 130 180 179.2 166 144 130.8 0.8
28 140 190 189.2 176 154 140.8 0.8
30 150 210 209.2 193 167 150.8 1.0
32 160 220 219.2 213 175 160.8 1.0
34 170 230 229.2 214 188 170.8 1.0
36 180 250 249.2 231 200 180.8 1.0
38 190 260 259.2 242 206 190.8 1.0
40 200 280 279.2 255 225 200.8 1.0

(") YTo KacaeTca AMCTaHUMOHHbBIX KOJEL, Hapy>KHOro KOJbLa, SKCMayaTMpyeMblX B YCNOBMSAX CMasblBaHUS MaCNAHbIM TYMaHOM WK CTPYMHbIM
CMas3blBaHVEM, BEIMHMHA BHELLHErO AMameTpa OMCTaHLMOHHOMO HapY>KHOrO KOJbLia COBMaaeT C BENIMHMHON HApPY>KHOrO AMameTpa noaLMnHUKE.
PekomerayeTcs coxpaHaTb ee B Npefenax gonycka gb un To4Hee.

(®) Mpwn paboTe Ha BbICOKMX CKOPOCTAX, Koraa 3HadeHue d,,n npesbiaeT 700 TbicAY, BEMYMHA BHYTPEHHEro avameTpa AMCTaHLMOHHOIO
BHYTPEHHEro Kosbla COBMafaeT C BEMYMHOW BHYTPEHHEro avameTpa noAlumnHuka. PekomMeHayeTcs coxpaHsiTe ee B npefenax gonycka F6
N TO4YHee.
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9. ACTAHUUNOHHDbIE KOJIbLIA

[ononHuTeNbHbIE CBEAEHNS:
Matepuran auctaHUMoHHOro konbla: Ctanb (SUJ2) nnn ctanb S sk C
[MpV NCNONB30BaHUM OUCTAHLIMOHHBIX KOMEL, OTKIOHEHVE OT NapasnnenbHOCTU X TOPLIEBLIX MOBEPXHOCTEN HE AOMKHO
npesbiwaTts 0,003 mm.

Cep nNA 1 0 nmn 20 CranpapTHble AVCTaHLYMOHHbIE KoNbLia Ans pasmepHoii cepuu 10 unu 20 (70, BNR10, BER10, BNR20, BER20, BGR10)

EgvHnua namepenuns: mm

Homepa HOMI/IHaJ'IbHI::II‘/'I HapyskHeli [lucTaHUMoHHOE KOMbLIO HAPYXXHOMO KOMbLa | [MCTAHLIMOHHOE KOMbLIO BHYTPEHHETO KofbLia dacka
BHYTPEHHUX BHYTPEHHWN Hapy>kHblii BHyTpeHHee Hapy>kHbI BHyTpeHHee | ANCTAHUMOHHOIO
OnameTpoB anametp (VRS ovametp (') oTBepcTne avameTp oTtBepcTue (?) KonbLa

00 10 26 255 215 14.5 10.5 0.2
01 12 28 27.5 23.5 17 12.5 0.2
02 15 32 315 27 20 15.5 0.2
03 17 35 34.5 29.5 23 17.5 0.2
04 20 42 415 35 27 20.5 0.3
05 25 47 46.5 40.5 32 255 0.3
06 30 55 54.5 47.5 38 30.5 0.5
07 35 62 61.5 54 43 35.5 0.5
08 40 68 67.5 60 48 40.5 0.5
09 45 75 74.5 66 55 45.5 0.5
10 50 80 79.5 71 60 50.5 0.5
11 55 90 89.5 81 66 55.5 0.5
12 60 95 94.5 86 69 60.5 0.5
13 65 100 99.5 91 74 65.5 0.5
14 70 110 109.5 98 83 70.5 0.5
15 75 115 114.5 105 85 75.5 0.5
16 80 125 124.2 112 93 80.5 0.5
17 85 130 129.2 117 99 85.5 0.5
18 90 140 139.2 126 104 90.5 0.8
19 95 145 144.2 131 109 95.5 0.8
20 100 150 149.2 136 114 100.5 0.8
21 105 160 159.2 144 121 105.5 1.0
22 110 170 169.2 153 128 110.5 1.0
24 120 180 179.2 166 136 120.5 1.0
26 130 200 199.2 177 150 130.8 1.0
28 140 210 209.2 190 160 140.8 1.0
30 150 225 224.2 203 172 150.8 1.2
32 160 240 239.2 217 183 160.8 1.2
34 170 260 259.2 230.5 199.5 170.8 1.2
36 180 280 279.2 250 210 180.8 1.2
38 190 290 289.2 261 221 190.8 1.2
40 200 310 309.2 278 232 200.8 1.2

(") YTo KacaeTcs AMCTaHUMOHHbBIX KOJEL, Hapy>KHOro KosbLa, SKCMayaTMpyeMbiX B YCNOBMSAX CMasblBaHUS MACNSHbIM TYMaHOM WU CTPYMHbIM
CMasblBaHNEM, BENMYMHA BHELLHEro AMameTpa AUCTaHLIMOHHOIO HapYy»KHOro KoMbLia COBMafaeT C BEMHNHON Hapy>KHOro AnameTpa NoaLUmnHuKa.
PekomerayeTcs coxpaHsaTb ee B Npefenax gonycka gb 1 To4Hee.

(3 Mpwn paboTe Ha BLICOKMX CKOPOCTSAX, KOrga 3HadeHne d,n npesbiwaeT 700 TbiCAY, BENYMHA BHYTPEHHEro AuMameTpa AWCTaHLMOHHOIO
BHYTPEHHEro Konblia COBNadaeT C BENYMHOW BHYTPEHHEro AMameTtpa noAlumnHuka. PekomeHayeTcs CoxpaHaTb ee B npefenax gonycka F6
N TO4YHee.
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‘ l43c-n:5 ‘

Cepvm 02 CraHgapTHble AMCTaHLIMOHHBIE KONbLia Ans pasmepHoii cepun 02 (72, BGR02)

EonHuua namepeHus: Mm

Homepa HomuHanbHbI H o [INCTaHLMOHHOE KOMbLIO HAaPYXXHOrO KOsbLa | [IMCTAHLMOHHOE KOMbLIO BHYTPEHHEro KonbLia ®dacka
- apy>HbIN =
BHYTPEHHUX BHYTPEHHUI nraMeTp BHyTpeHHee Hapy»Hblit BHyTpeHHee | AUCTaHLMOHHOrO
AnameTpoB anameTtp oTBepcTMe anametp otBepcTme (9 KonbLua
00 10 30 29.5 25 17 10.5 0.3
01 12 32 31.5 27 18 12,5 0.3
02 15 35 34.5 29 21 15.5 0.3
03 17 40 39.5 33 24 17.5 0.3
04 20 47 46.5 39 28 20.5 0.5
05 25 52 5i1.5 44 33 25.5 0.5
06 30 62 61.5 53 40 30.5 0.5
07 35 72 71.5 62 46 35.5 0.5
08 40 80 79.5 68 52 40.5 0.5
09 45 85 84.5 75 56 45.5 0.5
10 50 90 89.5 80 60 50.5 0.5
11 55 100 99.5 90 65 55.5 0.8
12 60 110 109.5 95 75 60.5 0.8
13 65 120 119.5 105 80 65.5 0.8
14 70 125 124.2 110 85 70.5 0.8
15 75 130 129.2 115 90 75.5 0.8
16 80 140 139.2 125 95 80.5 1.0
17 85 150 149.2 135 105 85.5 1.0
18 90 160 159.2 140 110 90.5 1.0
19 95 170 169.2 150 115 95.5 1.0
20 100 180 179.2 160 125 100.5 1.0
21 105 190 189.2 170 132 105.5 1.0
22 110 200 199.2 175 135 110.5 1.0
24 120 215 214.2 190 145 120.5 1.0
26 130 230 229.2 203 157 130.8 1.2
28 140 250 249.2 220 170 140.8 1.2
30 150 270 269.2 233 189 150.8 1.2

(") YTO KacaeTcst ANCTaHUMOHHBIX KOMEL, HapyXHOrO KOJbLid, 3KCMyaTUpyeMbIX B YCMOBUSIX CMa3biBaHUst MAcisiHbIM TYMaHOM WU CTPYAHbIM
cMasblBaHVeM, BeinYmMHa BHELIHEro aMaMeTpa AUCTaHLMOHHOMO HapY»KHOTO KOofbLia COBMafaeT C BEMMHMHON HapyXHOro AvameTpa MoaLnmHMKa.
PexkomeHayeTcsa coxpaHsTb ee B npefeniax gornycka g5 v TouHee.

() Mpw paboTe Ha BbICOKMX CKOPOCTSAX, Koraa 3HadeHvue d,n npesbiaeT 700 TbicaY, BeMYMHa BHYTPEHHEro AMameTpa AUCTaHLIMOHHOIO
BHYTPEHHEro Korblia CoBMagaeT C BEIMYMHOM BHYTPEHHEero avMameTpa MoalvnHuKa. PekoMeHayeTcst coxpaHsiTe ee B npefenax ponycka F6
1 TOYHee.
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9. ACTAHUUNOHHDbIE KOJIbLIA

MonoxxeHne pacnbiNTeNbHON HacagKu
B Hmkecnepyolen tabnuue NprBOASTCSA OaHHbIE O PACMONOXEHUM PACMbINNTENBHON HAaCaaKn ONs CUCTEM BO3OYLLUHO-
MacCJiAHOro cMa3biBaHUA, CMasblBaHA MaciAHbIM TyMaHOM U CprI7IHOFO CMa3bIBaHWA.

EgvHnua namepeHuns: My

BHHomepa H;’myﬁ;%ﬂm%:” Cepum 79 Cepun 70 Cepum 72 INTOXXMR N0

YTPEHHUX HaveTp (CtaHpgapTHble cepun) (Cepun ROBUST)

AaMETPOB | nogwnnHIKa oA (') B 9A (") B dA () B 0A B 0A B
00 10 14.5 0.4 16.1 0.5 18.1 0.5 - - - -
01 12 16.5 0.4 18.3 0.5 19.6 0.5 - - - -
02 15 20.0 0.5 21.3 0.5 22.6 0.7 - - - -
03 17 21.8 0.5 23.5 1.0 25.9 0.7 - - - -
04 20 26.1 0.5 28.2 1.0 30.5 1.0 - - - -
05 25 31.1 0.5 32.9 1.0 35.5 1.0 - - - -
06 30 36.1 0.5 39.5 1.0 42.4 1.0 39.7 1.2 - -
07 35 42.6 0.5 44.6 1.0 49.2 0.7 45.4 1.5 - -
08 40 47.9 0.5 50.0 1.0 55.5 0.7 50.6 1.5 - -
09 45 53.4 0.5 55.6 1.0 60.2 0.7 56.5 2.0 60.0 0.6
10 50 57.9 0.5 60.6 1.0 65.2 1.0 61.5 2.0 64.5 1.3
11 55 64.0 0.5 67.3 1.0 72.0 1.0 69.2 2.5 71.0 1.2
12 60 69.0 0.5 72.5 1.0 79.0 0.7 74.3 2.5 76.5 1.2
13 65 74.0 0.5 77.5 1.0 86.2 0.7 79.2 2.5 81.5 1.2
14 70 80.9 0.7 83.7 1.0 90.9 0.7 86.6 3.0 89.0 1.5
15 75 85.5 0.7 89.4 1.0 95.9 0.7 90.0 2.5 94.5 1.5
16 80 90.5 0.7 96.5 1.0 102.8 0.7 98.5 3.0 101.0 2.0
17 85 98.8 0.7 101.5 1.0 109.8 1.0 103.5 3.0 106.0 2.0
18 90 102.8 0.7 108.6 1.0 116.7 1.0 109.0 3.0 - -
19 95 107.7 0.7 113.3 1.0 123.6 1.0 115.5 2.5 - -
20 100 116.0 0.7 118.6 1.0 130.6 1.0 119.0 2.5 - -
21 105 119.5 0.7 125.1 0.7 137.4 1.0 125.5 3.0 - -
22 110 124.5 0.7 131.9 0.7 144.4 1.0 134.0 3.0 - -
24 120 136.3 0.7 142.3 0.7 156.3 1.0 142.0 3.0 - -
26 130 149.3 0.7 156.2 1.0 168.9 1.0 156.0 4.5 - -
28 140 158.1 0.7 165.7 25 182.6 1.0 168.0 4.5 - -
30 150 171.8 0.7 178.1 2.5 196.5 1.0 - - - -
32 160 181.8 0.7 190.4 2.5 - - - - - -
34 170 191.8 0.7 203.4 2.5 - - - - - -
36 180 205.6 0.7 217.1 2.5 - - - - - -
38 190 215.4 0.7 227.1 2.5 - - - - - -
40 200 229.0 0.7 240.9 2.5 - - - - - -

() B cootBeTCcTBUM CO cTaHaapToM DIN 628-6.

BHumaHne
Puc. 9.1 Yron Hacagkn

M Npu skcnayaTaumy NoALNMHUKOB C 0Bbl4HOM paboyen
CKOPOCTbIO [O/MKHOIO KayecTBa CMasbiBaHWUS MOXHO
OOCTMYb MyTEM PaCMOSIOKEHNSA BHYTPEHHErO OTBEPCTUSA
Hacagkn BOOIb GOKOBOWM MOBEPXHOCTUM MOALUMMAHMKA
1N HauenmBaHWsA ee HenoCPeACTBEHHO BO BHYTPEHHIO
4acTb MOALUMMHMKA Ha YPOBHE BHYTPEHHero kosbua. Mpn
onepaunsax, MPOBOAVMbBIX C MOCTOAHHOW BbICOKOMN
CKOPOCTbIO, NyYlle BCEro pacrnonoXuTb BHYTPeHHee
OTBEPCTNE HACaAKM Tak, YTOObl CMa304HbIi MaTepuan
rnonagan BO BHYTPEHHIOK 4YaCTb MOALUMMHMKA MOA YrioM
15° — 20°. MNoapobHyo nHpopMaLmMio No 3TOMy BOMPOCY
Bbl MOXxeTe nony4nTtb, obpatnBLUMCL B KoMnaHmio NSK.

B [1ng npenynpexxneHnsa CUNbHOrO BA3KOro TPeHUs Macna,
CMNOCOOHOro MPUBECTUM K MOBpexaeHWto obnacTu
CKOSIBXXEHVA NMOALLMMHMKE, HEOBX0OMM COPOC Macen.

B [1na obecneveHns unbTpaumm macna, nocTynarLero
B CUCTEMY CMa3blBaHWH, PEKOMEHIYETCH UCMOb30BaTb
PUIBTP MaKCUMYM Ha 5 MUKPOH.
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EgvHnua namepeHuns: Mm

HomuHansHsIi BNR19 BNR10 BAR10
e BER19 BER10 BGR19 BGR10 BGRO2 BTR10
NOALMNMHIKA PA 0A 0A 0A B oA B 0A B

6 - - - - - - 9.0 0.4 - - - -

7 - - - - - - 10.5 0.4 - - - -

8 - - - - - - 12.0 0.5 - - - -
10 - - - - 13.5 0.4 14.5 0.5 17.0 1.0 - -
12 - - - - 15.5 0.4 16.5 0.5 18.0 0.5 - -
15 - - - - 18.5 0.5 20.0 1.0 21.0 1.0 - -
17 - - - - 20.5 0.5 22.5 1.5 24.0 0.5 - -
20 - - - - 25.0 0.8 26.5 0.8 28.3 0.5 - -
25 31.0 0.5 - - 30.0 0.8 31.5 0.8 33.2 1.0 - -
30 35.5 0.5 39.0 1.0 - - - - - - - -
35 42.0 0.5 44.5 1.2 - - - - - - - -
40 48.0 0.5 50.0 1.5 - - - - - - - -
45 53.0 0.5 55.5 1.7 - - - - - - - -
50 57.5 0.5 60.5 1.7 - - - - - - 60.5 0.9
55 63.5 0.5 67.5 1.5 - - - - - - 67.5 0.7
60 68.5 0.5 73.0 1.5 - - - - - - 73.5 0.7
65 73.5 0.5 77.5 1.5 - - - - - - 7.5 0.7
70 80.5 0.7 84.0 1.7 - - - - - - 84.0 0.7
75 85.0 0.7 89.0 1.7 - - - - - - 89.0 0.7
80 90.5 0.7 96.0 1.7 - - - - - - 96.0 0.9
85 98.5 0.7 102.0 1.7 - - - - - - 102.0 0.9
90 102.0 0.7 109.0 1.7 - - - - - - 108.5 1.2
95 107.0 0.7 112.0 1.7 - - - - - - 112.5 1.2
100 113.5 0.7 118.5 25 - - - - - - 118.5 1.7
105 119.0 0.7 125.0 1.7 - - - - - - 126.0 1.4
110 124.0 0.7 132.5 1.7 - - - - - - 132.5 1.2
120 136.0 0.7 143.0 1.7 - - - - - - 142.5 1.2
130 149.0 0.7 156.5 1.7 - - - - - - 155.5 1.7
140 157.5 0.7 166.0 1.7 - - - - - - 167 1.7
150 171.5 0.7 178.5 1.7 - - - - - - 179.5 1.9
160 - - - - - - - - - - 190 2.0
170 - - - - - - - - - - 205 1.7
180 - - - - - - - - - - 218 2.0
190 - - - - - - - - - - 228 2.0
200 - - - - - - - - - - 242 2.2

Puc. 9.2 TNonoxxeHne n HanpasieHne pacnbiMTENbLHON HAaCaaKn
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OBPALWLEHMUE C NOALWLUVIMTHUKAMU

ObpaLuexne ¢
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1. MOHTAX

BBeaeHue

Onepauns MoHTaXxa

Cnocob MoHTaxka noaWwnnHNKOB KadeHnAa B 3HA4YUTENbHON
Mepe BandaeT Ha X TOYHOCTb, OONrOBEYHOCTb U pa6oqme
XapaKTEPUCTUKN. VIKeHepam 1 KOHCTPYKTOpaMm Heobxo4uMmo
TWaTenbHO nNpoaHanM3npoBaTh CyLLIECTBYHOLLME METOOVKN MO
yXo4dy 3a MOoAWMMHMKaMK 1 CTaHOapTU3NPOBaTb CleayroLme
npoLeaypb!:

1. O4MCTKy NOALIMMNHMKOB 1 COnpsiraemMblx getanen
2. NpoBepKy pa3mMepoB conpsraeMbix geTanen

3. Onepauun MOHTaxa

4. OcMOTp Nocne MOHTaxa.

PacnakoBbIBaTb MOALMMHMKA CNeayeT HEMOCPEaCTBEHHO nepen,
Ha4YanomMm MoHTaxa. OgHako NOALUMMHUKA ANS UHCTPYMEHTOB
NN 019 BbIMOSHEHWS onepauuii B BbICOKOCKOPOCTHOM PEXMME
HY>XHO CHaYana o4MCTUTb BecnpuMecHbIM (OUNbTPOBAHHbLIM
MacnoM, YTobbl yaanuUTb C HUX aHTUKOPPO3UIMHOE CPEACTBO.
ocne 0UMCTKM NOALMNMHUKOB (DUMBTPOBaHHLIM MaC/iOM CledyeT
MPVHSTL MePbl MO 3allmuTe UX OT Koppo3un. [peasapuTensHO
CMa3aHHble MNOALLUMMHNKL HYy>KHO MCMOMb30BaTh 63 NMPOBEAEHS
OQYNCTKM.

MeToab! YCTaHOBKM MOALVMHMKOB MOMYT ObiTb pasnnyHbIMM
1 3aBUCAT OT TUMNa NOALUMMHMKA M BMOA NOCaKN. Tak Kak npeum-
3MOHHbIE MOALIMMHUKLA LUMPOKO MPUMEHSIOTCS A1 TOPCUMOHHbBIX
BaJIOB, NX BHYTPEHHUM KOJbLiaM TpebyeTcst MoTHas nocaaKa.
MoaWNNHUKK C LUMAMHAPUYECKUMU BHYTPEHHUMK OTBEPCTUSMM
00bIYHO yCTaHaBAMBAKOTCHA C MOMOLLbIO Mpecca (npeccoBas
rnocagka) Unu HarpesaHusi C Uenbto paclUMpPeHnst BHYTPEHHNX
Koney, (ropsyas nocagka). Hapy>xHoe KOMbLO, Kak npasuno,
BCTaBNSIETCS B KOPMyC Npu CBOOOAHOM nocagke. Ecnm Hapy»xHoe
KOMbLIO MMEET NOCafKy C HaTAroM, MOXHO 1CMONb30BaTL MPecc.

Mepbl NpegoCTOPOXXHOCTU AN KOPPEKTHOrO
ob6pawieHus ¢ nogwnnHUKamm

HOCKOﬂbe NOAWLNIMHUKN KaveHUA ABNAKTCA KOMMOHEHTaMn
BbICOKOTOYHbIX MaLLVH, C HUMW Hy>XHO 0OpalLiaTbCs COOTBET-
CTBEHHO. ,D,a>+<e npn Mcnonb3oBaHM NOALWNMHNKOB CaMOro
BbICOKOro KayecTBa Hefb3s AOCTMYb OXXWAAEMON OT HUKX
adekTUBHOCTM 6e3 Haanexaulero yxoga 3a HUMW.
Heobxoammo cobnogatb CNeayroLlne OCHOBHbIE MepbI Mpe-
[OCTOPOXHOCTL:

H CopepxxnTe NOALMMHUKI 1 OKPYXKatoLLiee UX NMPOCTPaHCTBO
B yncTOTE.

[axke HeBUIOMMblE HEBOOPYXXEHHbIM FNa3oM WMHOPOAHbLIE

4aCTULbl OKasbIBAIOT Ha MOALLMMHUKL HebnaronpusTHOe BO3-

nevictere. CTapaiTech NpefoTepallaTb nonageHne B nog-

LWMMAHWKK TPSI3M 1 YacTuL, U3HOCAa, MOAAePXKMBas YUCTOTY

MPOV3BOACTBEHHO Cpeb!.

196 NSK

B O6paLlanTtechb C NOAWMNMHNKAMN OCTOPOXKHO

Bepernte NoaLWWMHNKNA OT CUMbHBIX YAAPOB. YaapHble Harpys-
KM MOMyT MPMBECTM K 00pasOoBaHMO LiapanuH nav opyrum
MOBPEXAEHNAM NOALINMHMKA, MOBbIWAs BEPOATHOCTb €ro
BbIXO[a U3 CTPOS.

O4eHb CUNbHOE COTPSAICEHME MOXKET MPUBECTN K BPUHENNNPO-
BaHWIO, MOSIBIEHNIO PA3/IOMOB W/ TRELLMH.

M /Icnonb3yiTe crneynanbHO NpeaHa3HayYeHHble MHCTPYMEHTbI
Mpw yxoOe 3a noALMnHKaMy Bceraa NpuUMeHsiiTe crielpansHo
npeaHasHa4eHHoe 415 3Toro obopyaosaHve. He ncnonbaynTe
VHCTPYMEHTbI OBLLIErO HA3HAaYeHNsI.

M [NpepoTBpaLLanTe KOPPO3nO

[MpoBefeHne onepauuii ¢ NOALUMAHUKAMW FONbIMU pyKaMu
MOXET MPUBECTN K KOPPO3NU MOBEPXHOCTEN MOALLNMHUKOB
13-3a NPUCYTCTBYIOLLEN HA KOXXEe KWUCMOTHOW Bnarv u apyrmx
3arpsA3HAOLLNX BeLLeCcTB. PaboTaa ¢ moglumnHukamn, cneaute
3a YMCTOTOWM PYK M MO BO3MOXHOCTW HadeBanTe crneumabHble
nep4aTku. MpuHMManTe Mepbl N0 NPEAYNPEXOEHNIO PXKaBEeHNS
NOALLMMHVKOB, BbI3bIBAEMOIO BAAron 1 arpeCCUBHbIMU ra3amu.

Cnocob xpaHeHus

H XOTS MOALUMMHUKA MOKPBIBAIOT aHTUKOPPO3UIAHBIM cpes-
CTBOM, @ 3aTeM U30NMPYIOT 1 YNakOBbIBAIOT, LE/TMKOM
n3bexxarb BO3OEVCTBUA OKPY>KaIOLLEro VX BO3[yxa HeBO3-
MOXKHO. XpaHuTe NOALLMMHUKA B CyXOM MECTE U He Noasep-
ranTe X BO3OENCTBMIO Bar 1 CbIpOCTU.

M [NoAWWNHYKN cnefyeT XpaHUTb B YMCTOM, CYXOM 1 XOPOLLIO
NPOBETPUBAEMOM MECTE, 3aLLMLLIEHHOM OT MPAMbIX COHEY-
HbIX JTy4ei. XpaHuTe NOALLUMMHNKM B SLLMKAX UM Ha MOSKax,
PaCMONOXEHHbIX Ha BbICOTE He Hvke 30 cM OT nosa.

H [Npy pacnakoske MOALWNMHUKOB [ BXOAHOIO KOHTPONSA
npUMUTE Mepbl ONS NPefynpexneHns X p>xaBneHus
N 3arpasHeHVs. [locne OKOHYaHWsA KOHTPONA nocnenymnte
NPUBELEHHbIM BbILLIE PEKOMEHOALWMAM B LIENAX 06ecrneqeHmns
HafieXaLLmx YCIoBU XpaHeHns.



‘ l-Iac-n:b ‘

1. Ouncrka noAWNNHNUKOB

HoBble NOALMMHUKA MEIOT aHTUKOPPO3UIMHOE NOKPLITVE OIS
npefoxpaHeHnst OT MbIW U 3aLLMTbI MPY TRAHCMOPTUPOBKE.
Mocne pacrnakoBKX [ONs YAANEHVS aHTUKOPPO3UMHOTO Ccpef-
CTBa MOALWNMHUKMA HEOBXOOMMO O4UCTUTL. HekoTopble BUbl
MOALLMMHVKOB, HanpuMep, repMETUYHO 3aKpPbITble U Npea-
BapUTENTbHO CMa3aHHbIE, MOXXHO MCMOJb30BaTb 63 BbIMOSHE-
HVS! MPOLIEAYPbI OHNCTKMN.

B MeTtop ounctkn |
1. Ans 04nNCTKM NOOWNNHNKOB UCMNONBb3YNTE KEPOCUH
NN NIerkoe Macro.

2. MpoBoanTe NpenBapuTeNbHbIM U OKOHYaTeNbHbIN
aTanbl OYNCTKN B OTAEJNIbHbIX eMKOCTAX. B kaxagom
EMKOCTW O0JPKHa MPUCYTCTBOBATL PeLleTKa As npe-
JOTBPALLEHNST HEMOCPEACTBEHHOrO KOHTaKTa MOALLINM-
HUKOB C KakuMu 6bl TO HU BbIfI0 OCEBLUMMUN HA AHO
EMKOCTW 3arpsA3HSIOLLMI BELLLECTBAMN.

3. Naberante BpalLeHNa NOALIMMHUKOB B eMKOCTW ONs
npenBapuTeNbHON 04YNCTKU. OUUCTKY HapPy>XHbIX
NOBEPXHOCTEN MPOBOAUTE LLETKON. 10 OKOHYaHWUN
OYUCTKN MOMECTUTE MOALLUMMAHUKK B €MKOCTb A1s
OKOHYaTEeIbHON OUMCTKM.

4. B npoLecce OKOHYaTENbHOW OYMCTKM BpallanTe noa-
WWMNHVKN PyKOW. YbeauTecb B TOM, YTO 4YMCTALLASA
XXUIOKOCTb B 8MKOCTU A1 OKOHYaTeNbHOM OYUCTKMN
ocTaeTcsa cBOOGOAHOM OT MPUMECEN.

5. lNocne o4MCTKN yaanuTe OCTaBLUYKOCS B NOALLMMHMKAX
YACTSALLYIO XXUAKOCTb. MOAWWMHUKN, NpedHa3HayveH-
Hble NS cMasblBaHWS KOHCUCTEHTHOW CMasKoMW, cle-
OYET HanoOMHUTb 3TUM BUAOM CMa3kn. Cma3sblBaeMble
MacC/oM MOALUMMHUKA CNeayeT YCTaHOBUTb Ha LUMMH-
Oeflb MeXaHW4YecKoro ctaHka, Npu 3TOM cTapasiCb
MX HEe MPOoBOpa4vMBaTh. [lepen yCTaHOBKOM MOKPOWTE
BHYTPEHHWE N BHELLUHWE MOBEPXHOCTU MOALUNMHNKOB

TOHKMM CJ10EM CMa304HOro Macna.

2. Mpoeepka pa3MepoB conpsAraemblx getanen

OcmoTp Bana n Kopnyca

M [ToBepxHOCTU conpsaraemMblx Koprnyca W Bana cnegyet
O4YUCTUTb 1 NPOBEPUTL Ha MPEOMET HaNM4nsa aedopmaLmn
1 HEPOBHOCTEN.

B Heobx0OMMO MPOBEPUTL Pa3MEpPbl BHYTPEHHUX OTBEPCTUM
Kopryca 1 Bana, 4Tobbl MOATBEPAMTL COOTBETCTBME Mpea-
nonaraemon nocagKn BHYTPEHHEMY 1 BHELLHEMY OVaMETPY
NOALUMMHVKA. PekomMeHayeMble MOCaOKN O/ BaJiOB U BHY-
TPEHHNX OTBEPCTUIN KOPMYCOB NokasaHbl Ha cTp. 184.

H [poBeanTe U3MEPEHNS 1 MOMECTUTE MOALLMMHVKA B Kame-
Py C aBTOMATUHECKMM PErYIMPOBaHMEM TemnepaTtypbl. He
TporamTe geTtann oo Tex Nop, noka Temneparypa He cTtabu-
manpyetcs. [one3yacs MUKPOMETPOM UAN KaImbpoM Anst
N3MepeHNs UMAMHAOPOB, CAeNanTe 3aMepbl B HECKOMBbKMX
TO4YKax, YTOObl YAOCTOBEPUTBECA B OTCYTCTBUW CyLLECTBEH-
HbIX OTKIOHEHWUI B 3HAYEHUSAX M3MEPEHUI. [1o3uLmn, peko-
MeHAyeMble ANst USMEPEHNST TOYHOCTU Bana U BHYTPEHHErO
OTBEPCTUS KOpMyca, NokasaHbl Ha cTp. 185.

MpoBepkKa oUCTaHUMOHHbLIX KoJew,

PexkomeHayeTcs, 4TOObl 3HaqeHne napannensHOCTU TOPLEBbIX
MOBEPXHOCTEN ANCTAHLMOHHOIO KOMblLa LUNUMHOENS CTaHKa He
npeBbilwano 0,008 MMm. Ecnv OTKIOHeHWE OT mapasinenbHoOCTU
MPEBbICUT PEKOMEHIyEMOE 3HaqeHue, 3TO MPUBELET K HaKIOHy
NoALUMMHNKA, a, ClefoBaTelbHO, K HETOYHOM paboTe 1 LymMy
B MOALLUMMHMKAX.

3. NMpouecc moHTaxa

QuuniLeHHble MOALUWMHUKN, CMa3biBaeMble KOHCUCTEHTHOMN
CMa3Kol MM BO3AYyLUHO-MacnsaHbIM METOAOM (MAcChsiHbIM
TyMaHoM), yCTaHaBNMBaIOTCS Ha Ba U B OTBEPCTUE Kopryca.
MeToq yCTaHOBKM 3aBUCUT OT TPebOBaHMA MocadKkn K BHY-
TPEHHEMY 1 Hapy>KHOMY KosbLaM. OBblMHO B CTaHkax Bpalla-
€TCH BHYTPEHHEE KOMbLO NOALLNMHNKA.

[MoaTOMy ero, kak mpaBuio, 3anpecCoBbIBAIOT. [1pn 3TOM
NOAWUMHUKA C UWANHOPWUHECKUMIN OTBEPCTUAMU OObIYHO
HarpeBatoT nepen yCTaHOBKOW, YTOObl BHYTPEHHEE KOSbLIO
pacCLUMPUIIOCH (ropsayas mocaaxa).

MOALWNAHVKM C KOHWYECKUMU BHYTPEHHUMU OTBEPCTUAMU
MOXHO YCTaHaBMBaTb HEMOCPELACTBEHHO HA KOHUYECKUI
Ban. YTO KacaeTCs BbICOKOCKOPOCTHOMO pexknma paboTbl, TO
AN OOCTVKEHWS TOYHOCTU pagvianibHOro 3a3opa npu cbopke
peKkoMeHayeTca NMpuMeHaTb kanmbpbl GN. Ha ctp. 202 npuBo-
[ATCA CBELEHMS MO MCNONb30BaHMIO 3TOrO B1aa Kanvbpos.

Hapy>kHble KonbLa YCTaHaBMMBAKOTCS C HEKOTOPbLIM 3a30PO0M,
TaK 4YTO HEeoBXOANUMOCTM B MHCTPYMEHTax anst COopKM 0BbIMHO
He BO3HMKAET. KOopnyc MOXHO HarpeTb, YTO B 3HAYUTENbHOM
Mepe 06erymT yCTaHOBKY.
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1. MOHTAX

3.1. MoHTaX NOALWNNHMUKOB C LINANHAPUYECKUMN
BHYTPEHHUMUN OTBEPCTUAMU
(1) MpeccoBas nocagka
Cnocob nocagky ¢ MOMOLLbHO Mpecca WNPOKO UCMOosb-
3yeTcs npu MOHTaxe HebOoNbLIMX MOAWUMHMKOB.
BHavane nokpownTe TOHKMM CI0EM CMa3K/ MOBEPXHOCTb
conpsiraemMoro Bana, 4Tobbl yMeHbLUMTL Tpebyemoe Ans
NPEeCCOBOW NOCaOKN YCUINE.
3aTemM pacnofoXnTe MOHTaXHbI MHCTPYMEHT Tak,
4TOObI OH YNMpancs Bo BHYTPEHHEE KOSbLIO, Kak nokasa-
HO Ha pvic. 1.1. s HaoeXXHOM NOCaaKX 1 MpYbKMMa nof-
LWWMNHMKa K 3anfe4vnky Bana obecnedybTe MOCTOAHHOE
[JABMIEHNE HA MOHTaXKHbBINA MHCTRYMEHT.
He npumMenanTe cnocob npeccoBor Nocagku Ha Ban
nyTeM OaBEHVS HA Hapy>KHble KOJMblLa, MOCKOJIbKY 3TO
MOXXET BbI3BaTb MOBPEXAeHWe nogwmnHuka. Kpome
TOro, He NpUMEeHsANTe ONs YCTAHOBKM MPEeLM3UOHHbIX
MOALUMMHMKOB MOJIOTOK.
Y70 KacaeTcst pasbeMHbIX MOALUMMHUKOB, K MPUMEpPY,
UANMMHOPUHECKNX POJIMKOBbLIX, MX BHYTPEHHUE N Hapy»K-
Hble KOJMbLia MOXXHO yCTaHaB/MBaTb Ha Basl U B KOPMYC
oTaenbHo. Mpu 1x cbopke 0cobo TLATENBHO cneanTe 3a
TeM, 4ToObl NpPaBUbHLIM 06PA30M BbIPOBHSTL BHYTPEH-
Hee 1 Hapy>XHoe KosbLa. HebpexxHas nnm rpybas coop-
Ka MOXeT NpuBecTU K obpas3oBaHuO LapanuH Ha
MOBEPXHOCTSIX KOHTaKTa Ka4eHus.

Puc. 1.1 lpeccosas nocagka

BHYTPEHHEro KonbLa Punc. 1.2

PacluMpeHmre BHYTPeHHero A1ameTpa, M
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(2) Nl'opsiyasa nocagka

Tak kak mpeccoBas Nocagka KpyrnHbIX MOALUMAHUKOB

TpebyeT 60AbLUMX YCUNIA, LUMPOKO NCMOb3YETCHA METOL,

ropsidert nocagku. CHavana noAlWUMNHUK HarpesatoT,

YTOObI PACLUMPUTL BHYTPEHHEE KOMbLO Nepen TeM, Kak

yCTaHaB/MBaThb €ro Ha BaJl.

C nomoLLblo 3TOro MeTofa NpeooTBpallaeTcst Beposi-

TOCTb MPUIOXKEHNS K MOALLNMHMKAM YPE3MEPHOTO YCUINS

1 NOSIBNSIETCS BO3MOXHOCTb VX YCKOPEHHOMO MOHTaxKa.

PacwupeHne BHyTpeHHEro KofbLa B 3aBUCUMOCTU OT

T