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KOMMAHUA NTN-SNR ROULEMENTS
[Mpon3BoanTENb MUPOBOMO YPOBHS

Esponeiickoe nogpasaenerine NTN-SNR BEARINGS Kopnopauun NTN, 3aH1MaroLLeit TpeTbe MecTo B MUPE
MO BENMHMHE CPeau NOLLMIHUKOBBIX MPOM3BOAUTENEN, CNeLnanm3npyeTcs Ha paspaboTke, MPOeKTUPOBaHIN
1 NPOU3BOACTBE BbICOKOI((EKTUBHBIX CUCTEM BPALLEHNS 1 IMHENHOTO NepemeLLieHIs. KoMnaHus npusHaHa
N3BECTHbIMI B CBOMX OTPAC/SX 3aKasylKami, Tak Kak C MOMEHTa CBOEr0 OCHOBaHUS CTPEMUTCS caenartb
TaK, 4To0bl NyyLUKe N camble NepeaoBble TexHonorum pabotanu Ha Bac.
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L'la.CTb 1 MopwmnHkm NTN-SNR cepumn ULTAGE. OCHOBHbIE NPUHLKMMBI

ACCOPTUMEHT npoayKuum,
KOTOpbIN pa3pabaTbiBaeTcs
BMecTe ¢ Bamu n gns Bac

3aHumas 60MblWy0 AOM0 PbiHKA B MAaLIVHOCTPOEHWU,
aBTOMOGWIBHOW 11 aBMALIMOHHON MPOMBbILLIEHHOCTY, KoMnaHust NTN-
SNR MOXET NPeanoXuTb Camblii LUIMPOKNIA aCCOPTUMEHT MPOZYKLIA,
Ha4MHas OT CTaHOapPTHbIX U3AENUIA U 3aKaH4MBas crieLmabHbIMy
paspaboTkamu, npefHasHa4yeHHbIn Ans npoussoguTenei
OpUrHaNbHOTO 060PYA0BaHNS 1 3anacHbIX YacTell. Mbl ncnonsayem
VHHOBALMOHHbIE TEXHONOrN 1 3a60TUMCS O NOBbILLIEHIN KA4YeCTBa,
a NoTOMY KaxxaoAHeBHast paboTa Hallell KOMNaHuM HanpasneHa
Ha NPON3BOACTBO MOALUMMHIKOB C YYHLIEHHBIMIA TEXHUHECKUMM
XapakTepucTukamu, Kotopble 6bl Npegsocxuany TpebosaHus
nonb3oBareneil.

bonee KoMnakTHble, Nerkue, 3KOHOMUYHblE, HaAeXHble,
3(hhEKTUBHbIE 1 3KONOrN4ECKI 6€30NacHble — B HALUMX MOALLIMMHIKAX
3a/I0KeHbI 1306pETaTENBHOCTD, KOTOPAsi CONPOBOXAAET NMPOLIECC
NPOEKTNPOBAHNS, 1 TOYHOCTb NPOLLECCOB NPOK3BOACTBA, YTOObI
yOoBNETBOPUTL BCe Bawwm TpeboBaHns — OT cambix 0ObI4HbIX 4O
camblx crneumnuyeckmnx, 1 obecneqnTb SOCTMKeHNe Bawumx uenei
B 06/1aCTV1 3KOHOMUKM 11 3KOSOTUN.

MupoBoe npucyTcTBume 1
NOCTOsIHHAs 6/IM30CTb K 3aKazymnkam

Bnarogaps Tomy, 4TO Mbl pacnonaraem 6onee 4em 100
NPeACTaBUTENLCTBAMU BO BCEM MUPE, KOTOPblE MOAYUHSAIOTCS
€0V/HbIM MPaBuiaM, Halwy CneLuanmcTbl paboTaloT NOBCEMECTHO
pPSAOM C BaMmu, rapaHTUpysl TakoWl )Xe YpOBeHb KayecTBa
NPEASIOKEHNA 1 YCIYT, YTO U HA OCHOBHOM MPeAnpusTAn. Hatwm

cneyuannctel paboTatoT B TECHOM COTpyAHMYecTBe ¢ Bamu,
NOHMMAIOT Balum noTpebHOCTY, 3HaKoT Balun npropuTteTsl U pog
Ballen 0esTensHOCTY U CTPEMATCA NPERIOKUTL Takne uspenvs
U peLleHunsi, KoTopble Gbl OTBEYanu BceM Bawum ycnosusam n
TpeboBaHuAM. Halum npeacTaBUTeny NPUMEHSIOT CBOM 3HaHUS 415
LOOCTXKEHNS Balumx KOHKPETHbIX Leneii 1 mpunaraioT Bce YCunms
IN5 yAOBNETBOPEHNS Bawunx notpebHOCTEN.

IHHOBaLMs Kak
OCHoBorMonararoLast LLeHHOCTb

° CBbile 5% Hawero foxoda Mbl eXErogHo WHBECTUPYEM B
ICCNENO0BaHNS 1 KOHCTPYKTOPCKME pa3paboTKu.

° LleHTp nccnefoBaHUn N KOHCTPYKTOPCKMX Pas3paboTok, B
KoTopom paboTaeT cebille 400 YenoseK, eXXeAHEBHO NPOBOANT
1ccnefoBaHns 1 pa3paboTKy NO BCEM HanpaBAeHNsAM.

© TEXHUYECKNIA LIEHTP, OCHALLIEHHBI TabopaTopusMu.

° LleHTp pa3BuTIs MEXaTPOHMKY.

e /icnbiTaTenbHbI LEHTP, 060pyAoBaHHbI 6onee Yem 200
VcnblTaTeNbHbIMU CTEHAAMN.

...IHHOBauWn 1 Nporpecc — 3TO He MPOCTO Aeknapauun o
HaMepPEHsIX, a NPUOPUTETHI, KOTOPLIM Mbl EXXEAHEBHO CNeayem
B HalUMX NPOW3BOACTBEHHLIX NlabopaTopusix, paspabatbiBas
MOALIMMHIKIA, KOTOPbIE OTBEYAKOT Batumm 6yayLm NoTPEBHOCTSM.

3almTa okpyxxaroLeit cpeapl Kak NpUopuTeETHas 3adaya

3aLuTa OKpy>XatoLLEel cpefbl ABNSIETCA BAXXHON 3agadei ans
HaLLen KOMMaHi 1 CY>KNT OCHOBOMOAraloLLIM NMPUHLIAMOM,
KOTOPOMY Mbl CNlelyeM Ha BCEX dTanax AesTeNbHOCTY 1
KOTOpbI MOAAEPXKIBAET KaXAbINA COTPYLHIK.

B OTHOLUEHIM NPOAYKLMM HaLLa Liefb 3aK/04aeTCs B TOM,
4TOGbI NOMOYb Bam COKpaTUTL 3HEprosaTparhl U CHU3UTb
HeGnaronpusiTHoe Bo3aeicTaMe Baluero npegnpusitiis Ha
OKpYXKatoLLyto cpeqy:

* 33 CHET peaaaLuy creLuanbHoro NpoexTa no paspaboTke
«3KOMOLLLMMHUKOB>, MPY UCMOMb30BaHNIA KOTOPbIX
CHWXageTcs aHepronoTpetnerne. OcHoBHas 3agaya -
YMEHBLLNTL MOMEHT TPEHIS, 1, TaKUM 06pa3oM, COKPaTUTb
BbIGPOChI YrNIEKNCIIONO rasa 1 3HepronoTpetieHie.

* 33 CHET Pa3paboTKM PELLEHNI As 3aKa34MKOB, KOTOPbIE
aKTVBHO paboTaloT B 06/1aCTy TaKiX BO30GHOBNSEMbIX
MICTOYHIKOB SHEPTUN, Kak CONTHEYHAS SHEPIIS U SHEPTUS
BeTpa.

Y70 KacaeTcs NPOU3BOACTBA, Mbl MOCTOSIHHO paboTaem

Hap, YCOBEPLLEHCTBOBAHIEM HALLX NPOU3BOACTBEHHbIX

NpPOLeCCOoB:

* MoaepHu3aL/s 3aBOLOB C LENbI0 COKPaLLEHUs!
NoTPEBNEHUs SHEPTUM, BOZbI U XUMUYECKUX MPOAYKTOB.

* MonuTtrka obpalleHusi ¢ oTxohamu 1 Bblbpocamm

3arpsi3HSIOLLNX BELLECTB B aTMochepy.

... Bce Haww 3aBofbl cepThmnLmMpoBaHbl
no ctaHgapty ISO 14001 u HaxopsTcsa nog,
MOCTOSAHHLIM KOHTPOIEM.
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Cdepuyeckue ponmkossbie nogwmnnHuku cepumn ULTAGE
KoHLIENUMsl, 0CHOBaHHas Ha NMy4LINX TEXHUYECKNX XapaKTepUCTMKax

PREMIER - npepblgyLLee NoKoNeHne ChepruHecKinx ponKoBbIX NOALWMUMHUKOB, UCMOMb3YEMbIX BO BCEM
MUPE 1 NONyYMBLUMX O6LLEE NPU3HaHWE, NOKa3ano CBOW NPEKPACHbIE SKCMyaTaLMOHHbIE CBOWCTBA,
BbICOKMIN YPOBEHb KA4ecTBa 1 AnuTenbHbln Cpok cnyx6obl. Cepus ULTAGE, nocnepHee nokoneHne

MOALUMIMHMKOB BbICOKOrO Knacca, AeMOHCTPUPYET Bam elue 6onee BbICOKYH0 3hPEKTUBHOCTD.

ULTAGE

ToBapHbiit 3Hak ULTAGE, nosiBuBLUMiACS B pe3ynbTate 06beanHeHNs
aByx KoHuenuuii (ULTIMATE n STAGE), npeAcTasnsieT cTaHLapTHbIN
ACCOPTUMEHT HaLLMX CHEPNHECKIX POSIMKOMOALLMIHUKOB, KOTOPbIE
OTAMYAIOTCS YAYYLLIEHHBIMU TEXHNHECKUMU XapaKTEPUCTUKaMU:
YBENMYEHHbIN CPOK CNyx6bl, 6onee BbiCOKMe paboyme CKOpoCTy,
HU3KNEe 3KCnnyaTauloHHble Pacxofbl U 3Kojoruyeckas
6e30nacHOCTb.

AP hEKTUBHOCTb HA BCEX YPOBHAX

[lns Toro 4TO6bI ONpaBAaTh OXWAaHNS NoTpebuTeneil, bbina
MPOBEfeHa CYLLECTBEHHAs HAay4HO-MCCeaoBaTenbCKast
paboTa, HanpaBfeHHas Ha YCOBEPLLEHCTBOBAHIE KOMMOHEHTOB
nogwunHukos cepum ULTAGE. Takas paboTa Bkoyana B cebs:
® BbIOOP CTa/N YyYLIEHHOrO Ka4eCTBa;
* BbINOJIHEHEe TEPMO06PABOTKY, B PE3yNbTaTe KOTOPOIA
MOALLNMHIKIA NPUOBPETAT UCKIOYUTENBHbIE CBOIICTBA;
® 3MEHEHNE BHYTPEHHE KOHCTPYKLMN NOALWINMHUKOB:
YBENNYEHNE rPY30MOABEMHOCTN 11 PABOYMX
CKOPOCTEN, YCUNEHNE CenapaTopoB 3a CHET
cneumansHoi 06paboTKN MOBEPXHOCTH;
* pa3paboTka yNaOTHEHNIA 1 T. A
Ha Bcex ypoBHsiX MPOV3BOACTBEHHbBIX MPOLIECCOB KA4YECTBO
IMEET OrpOMHOE 3Ha4eHue, YTO No3BONSET Bawemy
060pyAoBaHmMio paboTaTb Ha BbICOKOM YPOBHE.

Cdbepryeckue ponmkosble nogwnnHukM NTN-SNR
ULTAGE cocTosT 13 CneaytoLyx aneMeHToB:
® Hapy>HOe KOJbLO CO Cthepuyeckolt 6eroBoi JOPOXKON;
* [1Ba CMMETPUYHBIX Psifa CHEpNIecKnx

PONNKOB, YAEPKMBAEMbIX B CEMapaTOpE;
® BHYTPEHHEe KOJbLO C LIMANHOPUYECKNM

NN C KOHUYECKIM OTBEPCTUEM.

Ponuku cBobogHO
nepemMeLLaTCS No
chepunyeckor fopoXxKe
N Lo el L KayeHus HapyXHoro

— KombLa. 310 NO3BONSET
1 m— KOMMEHCUPOBaTb 13rubbl Bana
. 11 HECOOCHOCTb MOCaJ04HOr0

MecCTa NoALWnnHnKa.

YBenm4eHHasi rpy30rnoLbeMHOCTb

BHYTpEHHSIS KOHCTPYKLNS CHEPUHECKIX PONMKOMOLLIMNMHUKOB
MO3BOJISET BblEPXMBATb BbICOKUE pafinabHble HarpyaKm,
a TaKkxe 0CEBblE Harpy3Kku B 0601X HamnpaseHnsix.

B KOHCTpyKUmm ctheprnyeckinx
PONMKOMNOALLMMHIKOB
NTN-SNR cepumn ULTAGE
OTCYTCTBYET CPELHMI
6OpTUK MV NnagaioLLee
HanpasnsioLLee KONbLO, 4TO
MO3BONSET BbIAEPXKIBATH
Bonee BbICOKYE Harpy3ku
6narogapsi MakcumasnbHOMy
KOMMYECTBY TEN KaueHus,
VIMEIOLLIX YBENMYEHHBI
JVaMETp 1 LNHY.
MMpumeHeHre
BbICOKOK24YECTBEHHBIX
marepnanos,
ONTUMU3MPOBaHHas!
MOBEPXHOCTb U Cenapartopbl
CO creuyansHon
06paboTKOI NOBEPXHOCTH,

a TakXKe YynyuLieHHoe
COMPUKOCHOBEHNE

MeXy Tenamm Ka4eHns

11 LOPOXXKaMM KayeHs,
6narogapsi KOTOpbIM Harpyska
B MOALUMMHIKE PacnpenensitoTcs PaBHOMEPHO, NMO3BONSIOT
BOCTUYb 3HAYUTENBHOMO YBENIMYEHUS CPOKA CITYXObl.

VBennyenHaa OnTUMM3MpOBaHHOE

ornopHaa pacnpezeneHue
NOBEPXHOCTb  Harpy3Kki
POMMKOB

—— Hosan korcTpykuna SNR Ultage

= = = = [IpexHAA KOHCTPYKLMA

Takum 06pa3om, ynyulleHHble TEXHUYECKUE XapaKTepuCTUKu
chepuyecKMX PoNMKONOALNMHNKOB

NTN-SNR cepuu ULTAGE no3BonsitoT NpOEKTUPOBaTh

Gonee KOMNAKTHOE 1 Gonee HafeXHoe 06GopyAoBaHue.
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L'Ia.(.:Tl:) 1 MopwmnHkm NTN-SNR cepumn ULTAGE. OCHOBHbIE NPUHLKMMBI

Cdepuyeckue ponukossbie noawmnHuKn NTN SNR npemuym knacca

Bbl y>ke 3HakOMbl C NOKOJIEHNEM MOALWNMHUKOB E:

° ONTUMU3MPOBaHHAsA KOHCTPYKLNS

e OTCYyTCTBUE LEeHTpanbHOro 6opTtuka (kpome cepuin 240 n 241)
e bosibllee KONMYECTBO POJSIMKOB YBENIMYEHHOIO AnameTpa 1 60MbLUen ANnHbI

¢ HoBble cenapatopbl
* YBenn4eHHas rpy3onogbeMHOCTb

Cenyvac Bbl MO>XeTe BOCMOJIb30BaTbLCH
npenmMyLlecTsamMmm nokoneHns nogmnHmnkos ULTAGE

Yeenuiensan OnTUMUIMPOBaNHOE
pacnpenenexve

NOBEPXHOCTL  HATpY3K

ponukos

OnTMU3NPOBaHHas
MOBEPXHOCTb KOHTaKTa

CranbHble cenapatopbl ¢
06paboTKol NOBEPXHOCTI

200%

100%

YBenn4eHHbI CPoK
cayx6bl (x2)

’ YnnoTHeHus

PaspaboTaHHble 41 NPUMEHEHUSI B HEONAronpuATHbIX pado4nx
ycnoBusx (CTanennTenHas NPOMbILLAEHHOCTb, LENA03HO-
BymMaXKHasi NPOMBILLIEHHOCTb, MPOWU3BOACTBO BETPOBOW 3HEPTM,
ropHoLo6bIBaloLLIe PABbOThI 1 T. A.), CHEPUHECKIE POAMKONOALLNMHIKNA
[LOMKHbI BbIGEPXMBATD:

® BbICOKVE Harpy3ku 1 Temneparypbl;

® 3HauUTENbHbIE MEPEKOCHI;

° YCNOBYA 3arPS3HEHHO OKPY>KAOLLEN Cpeabl;

® yOapHble HarpysKuy 1 BuGpaLm.

[lns Toro YTo6bl paboTaTh B TaKNX YCNOBMSX, Y MOALINMHIKOB AOMKHbI
ObITb UCKKOUUTENBHbBIE MEXAHUYECKIIE Ka4eCTBa.

VHxeHepsbl 1 y4eHble komnaHnm NTN-SNR pa6oTatoT Hag:

° nog6opOM MaTepuanos, pa3paboTKoi MPOLIECCOB TEPMOO6PabOTKN
1 06paboTKI NOBEPXHOCTEN;

® YCOBEPLUEHCTBOBAHNEM KOHCTPYKLNIA U3LEenuii;

° ONTUMU3ALMEN KNHEMATUKI MOAWNMHUKOB, [OOMBAsACh 3a CHET
CMa3Ku yMeHbLLEHIS TPEHIS, U3HOCA U 3arpsI3HEHMS OKPY KatoLLEN
cpembl;

® YCOBEPLUEHCTBOBAHNEM TEXHONOMNA W MPOU3BOLCTBEHHbIX
MPOLIECCOB U T. .

Pe3ynbTatbl 3TIX YCUNMIA BMEYATASIHOT.

YnyuwweHHble paboune
XapaKTepUCTIKM, YMEHbLLEHHbIE
rabapuTHble paamepsl

YMeHbLLEHHbI MOMEHT
TpeHNs

YBenu4erHble paboune
CKOPOCTH

TMoHWKEeHHbIE
3KCMTyaTaUloHHbIe pacxogbl

TMoHWXeHHOe
3HepronoTpebneHne

Bnarogaps Tomy, 4T0 noKasaTenu AUHaMU4ECKON rpy30MOALEMHOCTH

ABASIOTCS CaMbIMU BbICOKVMM Ha PbIHKE Cpeay Apyrux nogo6HbIX

N3Jennini 1 ONTUMN3ALMM BCEX KOMMOHEHTOB MOAWUMHUKOB,

chepryeckne ponukonoawunHukn NTN-SNR cepun ULTAGE

no3BONSOT Bam OLLyTUTb BCe NpenmyLLecTsa knacca Mpemuym:

° yBEM4EHME CPOKa Cy>Obl B iBa pasa Mo CPaBHEHNIO CO CPOKOM
CNy6bl CTaHAAPTHbIX NMOALLMMHUKOB;

° ylyyLIeHHas HaeXXHOCTb paboTkl Ballero 060pyaoBaHis;

® CHIDKEHME 3KCMNyaTaLMOHHbIX PaCXOLOB.

NTN SNy, ,
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Cepust ULTAGE: cooTBeTCTBME TPeOOBaHNSIM NONb30BaTENeN NpeXxae Bcero

[MOALWMMHUKN C YBENNYEHHON
rpy30noLbeMHOCTBIO Ans Baluero
obopynoBaHs

Cahepuyeckmne

ponvkonoawmnHukin NTN-SNR
= cepun ULTAGE, oTnmyatowmecs
: ONTUMN3NPOBAHHON BHYTPEHHEN
TEOMETPUEN 1 YNyYLIEHHbIMY
XapaKTepucTuKamu
MOBEPXHOCTEMN, M3rOTOBNEHHbIE
MpW UCnonb30BaHINM
BbICOKOKAYECTBEHHbIX
MaTeprasioB 1 OCHALLEHHbIE
OOMbLUIMM KOMYECTBOM
POSMKOB YBENYEHHOTO AinameTpa 1 6ObLIEN ANVHbI, FaPaHTUPYIOT:
® camyto BbICOKYHO rPy30M0AbLEMHOCTb, MPEBbILLAIOLYI0 NoKa3aTenu

APYrUX aHANOMYHbIX M3LENMIA HA PbIHKE;

© YBENMYEHHBI CPOK CIyXObI.

Takie XapaKTepuCTIKN 0GECTIEYMBAIOT ClIEAYHOLLIE NPENMYLLECTBa:

* yBENMYEHIE MEXPEMOHTHOIO Neprofia 060pyA0BaHIAS;

* yMeHbLUEHMEe rabapuTHbIX Pa3MepoB 1 BOMOXHOCTb peannaaLim
TEXHNYECKIX PELLEHNIA C UCMOSB30BaHNEM B MOAOGHBIX PaBoYmx
YCNOBUSIX MOALUMMHIKOB MEHbLUEro pasMepa.

OnTummnsaums peHTabenbHOCTH
akcnnyarauum Bawwero 06opynosaHus

OnTuMN3auus BHyTPeHHeN
KOHCTPYKLWN NO3BONSET
YBENN4YUTL Paboune CKOpoCTy
3a CYET COKPALLEHNSst TPEHWS.
‘ Takum 06pasom, Cpok CyxObl
I 060pynoBaHMs YBENN4MBAETCS,
/' apa6ouve Temneparypbl
CHIKAIOTCS.

[ins Bac 310 03Ha4aeT:

* BbICOKYI PEHTabEsbHOCTb Ballero napka Malunk;
® CHIDKEHUE 3aTpaT Ha TexobCyXIBaHNE;

* CHIKEHME pacxofa SMEKTPOSHEPTN;

* COKpALLEHINe pacxoaa cMa304HbIX MaTepu1aioB.

PeLueHne, COOTBETCTBYIOLLEE
HOBbIM TPEBOBaHUSIM K OXpaHe
OKpYXatoLLei cpeqp!

B pesynbTarte npuMeHeHnst CHepniecKx ponMKONOALIMMHIKOB
NTN-SNR cepun ULTAGE nponcxopnT cokpaLLeHme

3aTpar Ha Texob6CnyX1BaHNE, CHUXKEHIE YPOBHS LLYMa,
YMEHBLLEHNE TPEHUS!, COKPALLEHNE PaCXOfia 3NEKTPOSHEPT UM

11 CMa304HbIX MaTepUanoB A5t NOALUUMHUKOB C YNIOTHEHNSMM
11 YBENMYEHIIE CPOKa CITYXObl, @ 3TO 3HAYNT, YTO:

® CHUXXAeTCs HebnaronpusiTHoe BO3MeiCTBIe

Ha OKpY>KatoLLyto cpeqy;

° COKpALLAEeTCa NOTPEBEHIE SHEPTUM.

Y00BNETBOPEHNIE BaLLMX 3aNpPOCOB
- HalLia NpuopuTETHas 3adaya

‘ ' II
)

B ‘t?

_.Jh"/'

* TexHN4eCKIe XapaKTePMUCTIKN NOALUMMHIKOB Kacca «Mpemnyms»
e CokpalLeHie 3KCmyaTaLloHHbIX 3aTpat
o CHWXeHMe HebnaronpusTHOro BO3AENCTBIS

Ha OKpY>XatoLLyto cpemy
3TO CUSbHbIE CTOPOHBI 1 OTANYUTENBbHbIE KAYECTBA, MPUCYLLME
nogwwmnHnkam cepun ULTAGE. OHu npeacTasnsiioT coboi
OCHOBHbIE MPENMYLLECTBA, KOTOPLIE MO3BOASIOT rapaHTUPOBaTh
T0, 4TO Bawum 3anpock! GyayT YA0BNETBOPEHDI

[MpocTas cuctema 0603HaYEHNS
MopwwmnHukn NTN-SNR cepum ULTAGE coxpaHsioT cBom
CTaHpapTHble 0603Ha4eHNs (Hanpuvep: 22209EAW33).
[ns Toro 4tobbl 66110 NPOLLE ONPEeAeNnTL
MOALUMMHVKIA BbICOKOrO KNacca, Ha KaxaoMm
MOALUMMHIKE 1 Ha er0 KOPObKe CTaBNTCS
MapkupoBka ¢ norotunom ULTAGE.
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L'Ia.CTl:) 1 MopwmnHkm NTN-SNR cepumn ULTAGE. OCHOBHbIE NPUHLKMMBI

AccopTtumeHT chepuyeckux ponukonogwmnHmkos NTN-SNR

238 248 239 249 230 240 231 241 222 232 213 223 233

Onucanune

Komnanust NTN-SNR npepnaraet nofiHbliil aCCOPTUMEHT ChHepPUHECKIX POIMKOMOLWINMHUKOB C BHYTPEHHUM anameTpom oT 25 fo 1800mm ¢
UMANHOPUYECKUM NN KOHNYECKUM OTBEPCTUEM. ﬂ,ﬂﬂ 60/bLINHCTBA NOALUNMHNKOB C KOHNYECKM OTBEPCTUEM HSOGXOD,VIMO 1CNoJib30BaTb
CTSDKHYIO NN 3aKPENUTENBHYIO BTYJIKY A4St YCTAHOBKM NOAWNMHIKA Ha BaJ.

BOMbLUMHCTBO NOAWMMHUKOB NOCTABMSETCS C KAHABKOI M OTBEPCTUSIMM NS CMa3KK Ha Hapy>HOM KoJibLie. MOALINMHIKI C METaNAMYECKMM
cenapatopamit MoryT paboTatb npu Temnepatype o +200°C. CTabunbHOCTb Pa3MEPOB CTann LOCTUraeTCs 3a CYET CrneunanbHoi
TepMUYECKOit 06paboTKN.

MOALLMMHUKN BbINYCKAKTCS B Pa3iiniHbIX Cepusix, NPefOCTaBSOWNX 60bLION BbIGOP B 3aBMCMMOCTM OT Balunx Tpe6oBaHuil K Harpy3kam,
paboyiM CKOPOCTSIM Ui rabapuTHbIM pasmepam.

NTN@ SONR,, o O With You
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HanomuHanune: BA3OBAA KOHCTPYKUMNA

MNOALLNMHMKIA NTN-SNR CEPUW ULTAGE, koHcTpykuns Tuna E: - Cepust nogwmnHnkos NTN, KoHCTpyKums Tuna B:

¢ CUMMETPUYHbIE POINKIA * ACUMMETPWYHbIE POMMKNA

o OTCyTCTBME LIEHTPaNbHOTO BopTIKa Anst 06ecredeHms e LleHTpanbHbIit GOPTIK MO LEHTPY BHYTPEHHErO KoMbLia
ONTUMAIbHOI FPY30MOALEMHOCTY 11 0BNEryYeHIst ABIKEHNS * CtabunnanpytolLast TepMmuyeckast 06paboTka ctanm ans
MOTOKa CMa3Ky B NOALLNMHMKE. aKcnnyaraun npu Temneparype go +200°C

¢ CtabunuanpytoLas TepMudeckas o6paboTka ctanm gns e LLItamMnoBaHHbIV CTanbHO cenapatop Ans paboTsl B
aKcnnyarawym npu Temneparype o +200°C HOPMasbHbIX YCAOBUSX

¢ ONTMN3NPOBAHHAS BHYTPEHHAS rEOMETPUS, NO3BONSIOLLASA e CTanbHOM Unm NaTyHHbIA CenapaTop ¢ MeXaHN4YecKon
OrPaHN4NTL CUMbI TPEHIS! U HArpeB 06paboTKOII [Nt CaMbIX TSKENbIX YCOBUIA 3KCTyaTaLmm

e LLITamMnoBaHHbIll CTanbHOI cenapatop Ans paboTsl B
HOPMaJIbHBIX YCOBMSIX

¢ JlaTyHHbI cenapaTop ¢ MEXaH4eCKon 06paboTKoN ans
camblX TSKENbIX YCNOBUIA SKcrnyaTaLum

¢ [onramuaHblii cenapatop, YCUEHHbIA CTEKNIOBONOKOHHbBIM
HanonHUTenem, ons pabounx Temnepatyp oo +150°C

HayuHble uccnegoBaHusl 1 KOHCTPYKTOPCKME pa3paboTku

B cBs3n ¢ TeM, YTO B NOALUNMHUKAX BCE NapameTpbl B3auMO3aBUCUMbI, At TOr0 YTOObI MOMYYNTh
ONTMaNbHOE TEXHUYECKOE PELLIEHME, 04eHb BaXXHO PaboTaTh Hafl BCEMW acrneKTamil, BKIo4as cTarb,
TepMoo6paboTKy, FEOMETPUI0 KOMMOHEHTOB MOALWINMHUKOB, CMa3Ky, TPEHIe 1 T.4,.

3yyeHns u ucnbiTaHns B 061acTv hyHOAMEHTASBHBIX 1 1130 gHs1 B AeHb BemyTCs paboThl No:

NPUKIAZHBIX UCCREf0BaHMIA SBASIOTCS 3adadei, KOTopyto * pa3paboTke MaTEPNAOB;

noCTaBu Nepes Hawum EBpONencKinM LIEHTPOM UCCe[oBaHnil °* TepMo06paboTKe NOBEPXHOCTEN;

11 KOHCTPYKTOPCKIX pa3paboTok. OTO YHNKANbHBINA LEHTP, B * pa3paboTke NPOLECCOB NMPON3BOACTBA N KOMMBIOTEPHBIX
KOTOPOM COTHY CMELanCToB, NPY NOSAEPXKKE MHOTOUUCAEHHBIX nporpamm —

nabopartopuii (pacyeT 1 MoLeNNpoBaHie, Nabopatopust BCE 3T0 06/1aCTH, UCCNELYEMbIE HALLMMU UHXXEHEPAMI 11 Y4eHbIMM
MaTepuanoBeaeHus), LIEHTpa pasBUTUS MEXaTPOHUKM 1 C eAVHCTBEHHOI 11 B TO XK€ BpeMsi 06LLEi LieNblo: NPeanoXuTb
VcrbITaTeNnbHOro LieHTpa, 060pyaoBaHHoro 6onee yem 200 Bam 60nee KoMnakTHbIE, Nerkne, SKOHOMUYHbIE, HafEXHbIe,
VcnbITaTebHbIMI CTEHAAMM, PaboTaloT Haf Pas3paboTKoi 3(EKTNBHbIE 1 3KONOMNYECKM 630MaCHbIE MOALLNMHAKNA.

MOALIMMHIKOB GYAyLLero.

KomnaHust NTN-SNR penaet Bce BO3MOXXHOE,
4TO6bI YOOBNETBOPUTL 3aNpPOCkl NOTpebutenel NoAWNNHNKOBOW NPOAYKLMN.
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L'l aCTb 2 TexHn4eckne xapakTepucTrki nogwnnHikos cepun ULTAGE

Tunbl cenapaTopos
CtaHgapTHble 06nacTyi NPUMEHEHMS - NOAWMNHUKKA KOHCTPYKumn ULTAGE EA

[MpeumyLlecTsa
dta KOHCTPYKLUUS obecnevynBaeT MMHUManbHoOe TPpeHue N orpaHn4yeHue

Harpesa, 4TO NO3BOJIET rapaHTMPOBaTb yBeJInieHne CpokKa cny)KGbl n
CHNXXeHue IKcnnyaTaunoHHbIX 3aTpaTt

XapakTepucTuku

* CUMMETPUYHbIE POIMKM C ABYMS LUTAMMOBaHHbIMMI CTaJbHbIMIA CenapaTtopami,
LIeHTPMPOBaHHbIMU MO LUNMEOBAHHON MOBEPXHOCTY BHYTPEHHETO KOJbLIA.

* To4HOe HampaBfeHe ABWXEHNS POJIMKOB 3a CYET MPUMEHEHIS YHIKANbHOMO
MPYHLMNA KOHTPONS MONOXKEHNS TEN KayeHus 663 He0OXOANMOCTY CTONb30BaHNS
MNaBatoLLEero HanpaBASHoLLEro KosbLa Ui hKCUPOBAHHOTO CPEAHEro BOPTUKA.

* 3aKanka NOBEPXHOCTW 1 HaHeceHne (hochaTHOrO MOKPbITUS 3alLuLLaoT
cenaparopbl OT U3HoCca.

* CHWXeHMe KoathduLmeHTa TPEHIS 06eCeHNBAET YyHLLIEHHbIE XapaKTEPUCTUKM
paboTbl Ha BbICOKIX CKOPOCTSIX.

* Bepcum MOALIUMHUKOB CO LITAMMOBaHHbIMI CTasbHbIMI CEnapaTopamu ¢
MOBEPXHOCTHON 3aKaKOM MEKOT YTyHLUIEHHBIE MPOYHOCTHbIE XapaKTEPUCTUKM.

Y Kax[oro okHa
cenaparopa ectb 4
BbICTYNa ANst
Hanpasnenus u
yaep>KaHus
ponnkoB

HebnaronpusTHble yCNOBMSA SKCnyaTauuu:
noAwmnnHuKn KoHeTpykun ULTAGE EM - MaccuBHbIi NaTyHHbIA cenapaTop

[MpenmyLLecTBa

OTOoT TUN cenapaTopa ajanTUpoBaH K Harpy3kam, YTO NO3BONSIET
YBEJIMYUTb CPOK CNYXObl NOAIIMNHMKA B CaMbIX TSHKENbIX YCIOBUAX
paboTbl (cTanenuTenHass NPOMbILUIEHHOCTb, LE/IHJI03HO-0yMaXKHas
NPOMbILLNIEHHOCTb, FOPHOA00bIBatOLME PAGOThI U T. A.).

XapakTepucTuKm

* CUMMETPUYHbIE PONVKI C hPe3epOBaHHbBIM LiEbHBIM JTaTyHHbIM CENapaTopoM,
LIEHTPUPOBAHHBIM MO TeNaM KayeHuns.
e OTCYTCTBME NNABAOLLErO HANPABMSIOLLEr0 KOMbLA 1 LIEHTPpabHOro 6opTiKa.
370 NpefoTBpaLlaeT PUCK 3aedaHus Ha CTbIKE CenapaTop-KombLo B Cry4yae
TEnnoBoro paclunpermns. CamocmasblBaroLLe KaqecTsa Marepumana cenaparopa
TCneumaanag 00eCneumBaloT CHIDKEHUE HarpeBa Ha BbICOKIX PaboUnx CKOPOCTSIX.
&*;‘M’Eg":u‘;?:oﬂioﬂ CnoxHasi hopma OKOH cenapartopa B CO4ETaHUM C YAAPOMPOYHOCTbI0 MEAHOTO
CMn/aBa rapaHTupyeT YCTOMYMBOCTb TEN Ka4eHUs B YCMOBUAX CaMblX TSXKEMbIX
Harpysok.

[MpUMeHEHNE B YCNOBMAX NOBbILLEHHBIX BUOpaLWiA:
nogawunHukn KoHeTpykumn ULTAGE EF800 - MaccuBHbIN naTyHHbIN cenapaTop

MpenmyLLiecTsa

[Jonycku Bnaropgaps aToll KOHCTPYKLWUM YBENUYMBAIOTCSH CPOK CHYXO6bl U
MEXPEMOHTHbII MEPUOA, a TAKXKE NMOBbILIAETCS HABEXHOCTb 060PYA0BaHUS.

XapakTepucTukm

* CMMETPUYHBIE POSIMKI C MEXaHNYECKN 06paboTaHHbIM MaCCUBHBIM LiENbHBIM
NaTYHHbIM CEMnapaTopoM, LLEHTPMPOBAHHBIM MO TeflaM Ka4eHusl.

 OTCYTCTBME NNABAIOLLErO HAMPABMSIOLLEr0 KOMbLA 1 LIEHTpabHOro 60pTiKa,
YTO MPenoTBpALLAeT PUCK 3aedaHus Ha CTblKe CenapaTop-KonbLo B clnyyae
TEN/I0BOro PaCLUNPEHMS.

* [oAWNNHIKN U3roTaBAMBAIOT B COOTBETCTBMM CO creundvkauven EF800, B
KOTOPOW NMPeAyCMOTPEHbI CrielanbHble JOMYyCKN 11 paamanbHblii 3a30p 4N
IBYXPSIOHBIX CHEPUHECKIX PONNKOMOALINMHUKOB.

e [lonycka aMameTpoB OTBEPCTUS 1 HAPYXKHOIO KOMbLA YMEHbLUEHBI, JOMYyCKa
paguanbHOro 3a30pa CHUKEHbI Ha 2/3 Mo OTHOLLEHMIO K NICXOAHOMY 3HaYEHNHO.
3TN ynyyLleHUs rapaHTUPYIOT BENNYMHY OCTATOYHOrO pafuanbHoro 3asopa
rnocIie MOHTaXa 11 MO3BONSIOT YHECTb CMELMIKY YCIOBUIA, B KOTOPbIX paboTaioT
BMOPMPYIOLLME MALLNHBI 11 MEXaHN3Mbl.

NTN@ SNR,, o ©o With You
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Taxenble ycnosust: NOAWNNHUKN KOHCTPYKUu ULTAGE EE - MoAwmnnHuKy ¢ ynnoTHeHUsSIMM

KoHcTpykumnst ULTAGE EA,
OTKPBbITbIV NOALUNMHNK

KoHetpykuus ULTAGE EA,
3aKPbITbI MOALLNMHUK

MpenmyLecTsa

MoawmnHuku cepun EE CHMXaAT pUCK 3arpsi3HEHUs B
HeGNaronpusITHbIX YCNOBUSIX MPUMEHEHUS, YTO MO3BONSET
YBEJINYUTb MEXPEMOHTHbIV MEPUOS U OFPAHNYUTD PACXOf,
CMa3Ku

XapakTepucTrKm

* XapaKTepuCTUKI 3TOI KOHCTPYKLMI CXOXM C XapaKTepucTiKamm
KoHcTpyKumn ULTAGE EA.

* HUTPNIOBOE KPOMOYHOE YMIOTHEHME.

* BbiepX1BaeT HECOOCHOCTb, NPV 3TOM CPOK CIyXObl HE COKPALLIAETCS .

* KoMnakTHble rabapuTHble pasmepsl. B 3aBucumocTi oT cepuid
LUMPUHA MOALWNMHAKOB C YNAOTHEHWUSAIMA MOXET HE3HAYNTENBHO
MPEeBbILIATH LUMPUHY OTKPbITbIX MOALMMHKOB.

* HabuBaroTcs cneumanbHON CMa3Kkoii Ans BbICOKIX LABNEHNNA.

MopwmnHukm obuiero HasHaveHus (T°<150 °C): koncTpykuus ULTAGE EG15

CneuuanbHas dopma OKOH

cenapatopa [ns  HanpasieHus

Ten KavyeHusa i
-

CMaskun

OTBepcTtue ans

[MpeumyLlecTsa

OTa KOHCTPYKUMS MOAWMMHUKA MAeanbHO MOAXOAUT ANs
NpuMeHeHNs B MaluMHax o6LLero Ha3HaYeHus,, rae Temnepartypa
He npesbiwaet +150°C.

XapakTepucTrKm

* CUMMETPUYHbIE POJIUKI C CENapaTopoM 13 nonavammga 6.6 ¢
COAEP>KaHNEM CTEKNOBONIOKOHHOMO HanonHuTens 25%.

* [M6KOCTb 1 ANACTUYHOCTL MaTepuana, cnelyansHas popma OKOH
cenaparopa Ans uneanbHoOro HanpaBeHNs TeNn KaYeHus,, HU3KNIA
KO3(DULMEHT TPEHNS, YYYLLEHHOE pacrpeaeneHIe CMaski.

HoBbI 3anaTeHToBaHHbIN cenapatop Ans NOAWMNHUKOB cepuii 240xx n 241xx

CTtaHpapTHeI cenapatop OnNTMMM3NPOBaHHbIN cenapaTop
AN NOALUMMHMKOB cepuii 240xx

n 241xx.
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Komnanusi NTN-SNR nocTosiHHO paboTaet Hap ynyylleHuem

aCCOPTUMEHTA CBOEN NPOAYKLMM. Tak, 3anaTeHTOBaHHbIN cenapaTop

HOBOW KOHCTPYKLW 6bIn pa3paboTaH Ans NOALMIHUKOB cepuii 240Xx

1 241xx. ToQWUNHUKNA 3TUX ABYX CEPUA OTAMYAOTCA GOMBLLIMM

[VaMeTPOM KOJbLia 1, COOTBETCTBEHHO, UMEKOT PONNKM 60MbLLEN

BAVHBI, 4eM NOALUNMHNKN JPYTUX CEPUIA.

OTkas OT LieHTpanbHOro 60pTIKa ANnst JOCTVKEHIS BoJiee BbICOKOA

rPy30MOgbEMHOCTY MPUBOANT K HEOOXOAMMOCTU 0becneyeHns

4pesBbl4aNHO TOYHOrO HaNPAaBEHNS TeN KaYeHns:

® 33 CYET ONTUMU3ALIN PALMYCOB KPUBU3HbLI BOPOXKEK KaYeHUs
KoneL, NOALWMNHMKE;

* MOCPEACTBOM Pa3paboTku CrieLnansHoro cenaparopa,
afanTupOBaHHOIO K KOH(UIypaLm 3TIX NOALLMMHUKOB.

[Mpodnnb cenaparopa Tvna EA s noawnnHKoB cepuin 240xx 1 241xx
NCKMIOYNTENBHO afanTPOBaH K AJIMHHBIM POMKaM MOALINMHIKOB
3TNX cepuil. HanpasneHne LBUXEHINS TN KaYEHUS YNyYLLEHO, KDOME
TOro, 06eCneynBaeTCs NyYLLMii KOHTPOSb ECTECTBEHHOIO BPALLEHNS!
TeN Ka4YeHus BO BPeMs paboTbl.

OTOT ABYXCKATHBIV NPOb NO3BOSET pacrnonaraTb HanpasnsioLLme
BbICTYMbI CEnaparopa napanesnbHo NOBEPXHOCTM TeN KayeHust. Takim
06pa3om, NoLaan KoHTaKTa fyyie cbanaHcMpoBaHbl, a 3a30p
MEXAY TENOM Ka4eHUs 1 OKHOM cenapatopa JiyyLle KOHTPOMPYETCS.

B pesynbrare, obecneynBaeTCsl CHUXEHNE U3HOCA, YMeHbLUEeHne
TPEHNs n yBennieHne cpoka CHY)KﬁbI noALwWnnHuKa.



L'I aCTb 2 TexHn4eckne xapakTepucTrkm nogwnnHikos cepun ULTAGE

YBenunyeHHas rpysonogbeMHOCTb

OnTUMM31POBaHHbIE NOBEPXHOCTY KOHTaKTa ABYXPSAAHBIX CHEPNHECKIX
PONMKOBbIX NOAWMIHNKOB cepuit ULTAGE 1 CMMETPUYHbIE POANKY
00ecrneynBaoT ONTUMaNbHOE PaCMpPefeneHne Harpyakin Mo IMHNAM
KoHTakTa ponmko.. MoawwmnHukn ULTAGE 061aaatoT MakcMansHoi
IPY30MOALEMHOCTBIO, OHY CMOCOGHBI PaboTaTh B YCIOBISX HAarpy30K
BCEBO3MOXHbIX KOMOUHALWNA.

100 %
75 %
=
S
=
S 50 %
3
5
[=
25 %
0 %

0 1000 2000 3000 4000

YMeHbLIeHHOe TpeHue

3a cYeT TOYHOro pacyeta NOBEPXHOCTY KOHTaKTa ABYXPSLHbIX
cepuyecknx ponnkosblx nogwmnHukos cepum ULTAGE moxHO
HanpaBNsiTb POJIMKN TOMbKO C MOMOLLbIO JOPOXEK KayeHus
1 cemapartopa, 4TO MO3BONISET OTKa3aTbCA OT MPUMEHEHUs!
HanpaBASoLLEro KobLia.

Konn4ectso cOCTaBHbIX YacTel NOAWNMHIKA YMEHbLUIAETCS, & TPEHNe
CBOAMUTCSA K MUHUMYMY.

TennoBbIAENEHNE CHIKAETCS, Pacxoh CMasku W JHEpruu
ONTUMN3NPYETCS, @ 3KCMyaTaLOHHbIE Pacxofbl, COOTBETCTBEHHO,
COKpALLAIOTCS.

CraHaapTHble
cchepuyeckme
POIMKOBbIE
MOALUMIHUKM

e (Chepnyeckme
POMKOBbIE
MOALMMHYKM Cepuu
ULTAGE

5000 6000 7000 8000

CkopocTb (06/MMH)

[pacurk 3aBNCMMOCTM NOTEPb MOLLHOCTU OT CKOPOCTU

YBenunuyeHHble paboyne CKOpocTH

B uenom, npepensHoe 3HaveHne paboyeit CKOPOCTY NOALWUMHIAKA
onpegensieTcs 4onycTUMON TEMMEPATYPON C YHETOM CMaskn U1
PONIMKOB MOALINMHIKA.

YT106bI y4ECTb YKa3aHHbIE MapameTPbl, HOBbIE CKOPOCTM CHEPUYECKIX
ponunkoBblx nogwunHrkos cepun NTN-SNR ULTAGE, yka3aHHble
B Tabnnuax xapakTepucTik, — 310 6a3oBas TennoBas YactoTa
BpaLLEHIs 1 NpefenbHas YacToTa BpaLLeHis.

Ba3zosas TenoBas 4acToTa BpalLeHusi N, : CKOPOCTb, MPU KOTOPOI
TemnepaTypa nofWwmMnH1Ka SOCTuraeT 3HaqeHus +70 °C B HOpMabHbIX
yCnoBusX. OTN 3Ha4EHNs COOTBETCTBYIOT cTaHgapTy ISO 15312.

MpepenbHas YyacToTa BpaweHUs: MakcuManbHas gonycTumas

CKOPOCTb, KOTOPas 3aBUCUT OT TaKNX MexaHW4eCKNX Npeaesios, Kak
npenen Nnpo4HOCTH [eTaneii NoAWNMHIKA Ha paspbIB.

[onyctumas TenioBas YacToTa BpaLeHUs: YacToTa BpaLLEeHus,
MpU KOTOPOi CpefHas TemnepaTtypa MOALIMMHMKA [OCTUraet
MpeLensLHOro A0MYCTUMOrO 3HAYEHIS B PeasibHbIX PaboUmx YCAOBUSX.
STOT NapameTp YHUTbIBAET BANSHIE BA3KOCTI Maca W Harpy3ku npu
HOMMWHANLHON YaCcTOTE BPALLEHUS.

YT06bl ONpenenuTb JONYCTUMbIE CKOPOCTYU Ballero nogwumnHmka,
nepengute Ha ctp. 37 1 38.

NTN@ @@ o o With You



OnTumanbHbIA BbIGOP CTanm

Komnanns NTN-SNR Bcerga npugasana
60nbLUOE 3HaYeHe BbIGOPY Chbipbs ANs
N3roTOBNEHNS NOALIMMHIKOB.

Bnaropaps HalwyM 0CO6bIM OTHOLLEHWSIM C MPON3BOANTENAMU
creLmanbHbIX CTasei, Mbl PUOBPENH OMbIT MOHUMAHIAS CTANENATEAHOMO
MPOV3BOACTBA 1 pa3paboTany NPOLeAypy aTTecTaln NOCTaBLMKOB
cTanu, Kotopas 6a3npyeTcs Ha ABYX OCHOBHbIX MPUHLMMAX:

o TeXHUYeCKMil ay[uT, MPOBOANUMBIA B COOTBETCTBIM C PYKOBOACTEOM,
B KOTOPOM LLIAr 3a LaroM MepevnciisioTcs BCe aTarsl npouecca
NPON3BOMCTBA BbICOKOOUMNLLEHHBIX BUOOB CTal, U KOTOPOe
MO3BOMIAET CeNaTh OLEHKY 1 BbIGPATH JYHLLNX MOCTABLVKOB CTaNM.

* UcnbiTaHne Ha KOHTakTHyt0 yctanoctb FB2, paspaboTaHHoe
komnaHuein NTN-SNR, KoTopoe no3BonisieT mpoTecTMpoBaTh
MOALMMHIKOBYO CTaJTb B 33[aHHbIX YCNIOBHSIX, [ BOCTIPON3BOAATCS
TSKenble YCNOBUS SKCMUTyaTaLv NOAWNMHNKOB. Takne ycnosus
MO3BONSAIOT CAEenaTb BblBOA, YTO Pe3ynbTaTbl UCMbITAHUSA B
3HaYNTENBHOI MEPE 3aBUCSAT OT YUCTOTbI CTa OT BKIIOUYEHNN.
Takum 06pa3oM NosBASETCS BO3MOXHOCTb UCMbITaTb 06paseLl,
06bem koToporo B 100 pa3 NpeBbILLAET TO KOMNYECTBO, KOTOPOE
MOXHO MPOaHanu3npoBaTb C MOMOLLBIO METOAA KNACCU4ECKO
MVUKPOCKOMYECKON OLEHKI 06bema BKAKOYEHMIA, OMNCAHHOTO B
ctaHpaptax I1SO 4967, DIN 50602, ASTM E45 u T. g.

OnTUMU3aLMs chepuyecknx PosMKoBbIX
nopwunHukoB NTN-SNR cepun ULTAGE

L| 0
(Cpok cny>x6bl)

TV AL
£

[No pesynbTaram aToro UCMbITaHUS MOXHO BbIOPAaTH JyHLUIe CTaAM Ss
MPOM3BOLCTBA ABYXPSAAHBIX CHEPUHECKNX POIMKOMOALLMMHUKOB. ST
BbIcoKoKa4ecTBeHHble cTanm NTN-SNR ¢ nckniountenbHom YcToTon
Mo BKJIKOYEHNSIM NO3BOMIAIOT 06ECMEYMT HaLLIM NOALIMMHIKAM Camyto
BbICOKYHO YCTANOCTHYH MPOYHOCTb U Camblid NPOLOSMKUTENBHBI CPOK
CNY>XObI MPY TSHXKENbIX IKCMNyaTaLMOHHBIX Harpy3Kax.

Tepmoo6paboTka u Temneparypbl

MapTeHCUTHas 3aKarnka, KNacCu4ecku
MPUMEHSEMas K KOMMOHEHTaM NOALINMHIKOB,
rMo3BONSET NONYYUTb TBEPAYIO 1 MPOYHYIO
CTPYKTYPY, KOTOpasi, TEM He MeHee,
OTNINYAETCA BHYTPEHHUMIA HAMPSHKEHUAMIA

1 HE[IONTOBEYHOCTBIO 38 CHET COMlePXKaHMS
0CTATOYHOrO ayCTEHNTA.

CrabunbHocTb pa3mepos Ao 200 °C
P
0CTaTOYHOrO ayCTEHUTa, KOTOPbI COAEPXUTCS B
3HauyuUTeNbHOM Koniu4yecTee

Paclumpenme npakTuyecku 0TcyTcTByeT
BBUAlY 04eHb HE3HAUUTENBHOTrO
KONMYECTBA 0CTATOYHOr0 ayCTeHnTa

2,000 4acos
Bpewms

‘

—

CraHpapTHas TepmoobpaboTka
" CneunanbHas TepmooGpaboTka

noawunHnkos NTN-SNR YoaKa B CdM ¢
passuTuem MapTeHCMTHOﬁ
/3mMeHeHvs pa3mepoB B xoie BKenyaTaumum vaTpUL!

NOALMMHUKOB NPY BbICOKOW TeMnepatype.
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OTnyck, KOTOpbIii OCYLLECTBASETCA NOCNE 3aKankn OBYXPSAHbIX

chepuyecknx ponnkonofwunHukoB NTN-SNR cepun ULTAGE,

MO3BONSET:

® YBENNYUTb MAOTHOCTb CTaNM ANS NOBbILLEHNS YAAPHOR MPOYHOCTY,
COXPaHVB NpY STOM NOBBILLEHHYIO TBEPHZOCTH (0kono 62 HRC),

° rapaHTMpOBaTb W3HOCOCTOMKOCTb W 3KCMyaTauMOHHY0
BONrOBEYHOCTb Ha YPOBHE, OTBEYAIOLLIEM NpeanonaraembiM paboymm
YCOBUSAM.

Kpome Toro, Takas 06paboTka No3BONAET NOMY4NTb CTPYKTYPY
C BbICOKOW CTABUIBbHOCTbLIO FEOMETPUYECKUX PAa3MEPOB 3a CHET
CHIKEHVUS COofepXXaHus OCTaTOYHOrO ayCTeHuTa Ao camoro
HW3KOrO YPOBHS, 4TO FrapaHTUPYET BO3MOXHOCTb SKCMTyaTaLm npu
Temneparypax, focturatox +200°C.

B cBA3M ¢ Tem, 4TO BO Bpemsi onepauunii TepmMoobpaboTKm
MPOUCXOAAT HEBUANMbBIE N3MEHEHUS HA YPOBHE aTOMOB, MPOLIECC
BOIDKEH YMPaBAATLCA 3a CHET KOHTPONA NapameTpoB TeMnepartypbl
11 BPEMeH TepMoo6paboTku. Mo 3Tol NpuymHe Ha YCTaHOBKax Ans
TepmMoo6paboTkn UCNONL3YIOTCS HafeXHbIE CUCTEMbI N3MEPEHNS
YKa3aHHbIX NapameTpoB, MO3BOASIOWME FapaHTUPOBaTh He
TOMBKO 3afjaHHble XapakTepUCTUKN, HO 1 CTabUNBLHOCTL KavecTsa
MPOM3BOAMMON MPOAYKLM.



L"I aCTb 2 TexHu4eckne xapakTepucTkn nogumnHnkos cepumn ULTAGE

KoHTponb B npoLiecce Npon3BoAcTBa

Komnannst NTN-SNR paspa6otana apdhekTuBHyto cuctemy
ob6ecrneyeHis kayecTsa NPOU3BOLACTBA, KOTOpasi NOAAEPXKIBAETCS
CaMOKOHTPOJIEM 11 HEMPEPbIBHLIM KOHTPOSIEM TEXHOMOMYECKMX
MpPOLECCOB. 3Ta cucTeMa No3BOASET 06€CMNeYNTb ONTUMabHOE
Ka4yecTBO Halleil MPOAYyKLW, NOCTaBISIEMON B YCTaHOB/IEHHbIE
CPOK, 32 CHET KOHTPOJIS BCEX COCTaBASHOLLIX MPOLECCa (CPeAcTBa,
TEXHONOrNK, NEPCOHAN, Cpefa v matepuarn).

Bnaropapsi NOCTOSIHHON MOAEPHM3aLMA CPELCTB NPON3BOACTBA
1 cBOel cucteme obecneyeHnst kayecTtsa, komnaHusa NTN-SNR
rapaHTUpyeT NMPOU3BOACTBO MOALNMHUKOB C 60OMEe TOYHbIM
NCMOSIHEHNEM MOBEPXHOCTEN ONA YNyHWeEHUS 1nx paboymx
XapaKTEPUCTUK, YMEHbLLEHS! TPEHNS NPU PaboTe 1 MOBbILLIEHUS
3 heKTNBHOCTN CMA3KN.

B TeyeHue Heckonbkux net komnauus NTN-SNR npumeHset
9KONIOTMYeCKNii MOAXOA B CBOMX MPOLEccax MpOU3BOLCTBA,
npw pa3paboTke CBOEN NPOomyKumMM, Npu 3aKynkax, a Takxe npu
o6paLLeHuy ¢ 0TXofamu.

KomnaHns yBepeHa, YTO aKTMBHas 9KONOrM4eckas nosuuus

SBNSETCA OYeHb BaXHbIM BOMPOCOM, YTO HEMOCPEACTBEHHO

Kacaetcs n nponssoacTaa noawmnHnkos NTN-SNR.

Taknm 06pa3om, B HaLLMX NMPOM3BOACTBEHHBIX MOAPA3aeNeHsaX

MPOBELEHbI MHOrOYNCIEHHbIE MEPOMPUSTIAS:

® KOHTPOJIb ICNONE30BaHMS BOALI, MPUMEHSEMON AN1S OXNXKAEHS
MPOMbILLIEHHbIX YCTAHOBOK;

° YTUAN3aLMS CMA304HO-OXTaXAAIOLLEN XNAKOCTH;

® HempepbIBHbIA KOHTPOSb 3a BbIGpOCaMK YTrEKNCIOrO rasa,
MPON3BOAMMOrO KOTNaMI TENOBbIX ANEKTPOCTAHLMIA.

OnNTUMM3aUNs KOHCTPYKLMK ANs yNy4lleHUs CMa3biBaHus

Cma3blBaHNe — 3T0 OCHOBHOI 3NIEMEHT, rapaHTUPYHOLLUIA HOPMaNBHOE
(PYHKLMOHNPOBaHWE NofdwnnHuKka. [enctentensHo, 55% oTkasos
npoucxopuT 13-3a NpobneM co cMaskoil. 3aech GoMbLLYI0 POsb
UrpaeT BA3KOCTb CMa3Ky, a Takxe TO, Kak OHa pacnpepensercs
MexXay AeTansMu NOAWNNHIAKA B 3aBUCMOCTI OT FeOMETPUYECKIX
napameTPOB M COCTOSHWSA NOBEPXHOCTEN.

OTI acneKTbl MaKCUMabHO YAyYLLEHb! A5 ChepuyecKIX PONNKOBbIX
nogwwunHukos NTN-SNR cepun ULTAGE.

MopsoA cMasku

( |

OnTUMKU3aLMa KOHCTPYKLUK Ansi oGecnedeHns nyywieil cMasku

* OTCYTCTBME LEHTpaNbHOro OOopTUKA CO3AAET [LOCTATOYHbIN
€BOOOAHbIN 0OBEM 11 COOTBETCTBYIOLLEN CMa3KN NOALUMMHIKA
11 hopMMPOBaHUS MOTOKA CMa3Ki, 0BecneHBaloLLEro NOCTOSHHOE
Hanm4me NNeHKN CMasKi MeXay PoNnKamm 11 LOPOXKaMU KaveHus,
11 3HAYUTENEHOE CHUXEHNE Harpesa.

o KaHaBKku 1 OTBEPCTUA ANs CMasKu: paclunpeHne CMa304HOI KaHaBKU
11 yBENNYEHIE AaMeTPa CMa304HbIX OTBEPCTIAN, PACTON0XEHHBIX
B HapY>XHOM KOfbLie, 415t 06er4yeHnst NOBTOPHOI CMa3Ku.

* OnucaHme cenapaTtopoB U MaTepranbl, 13 KOTOPbIX OHW U3rOTOBEHI:

- Cenapatop 3 LWTaMnoBaHHOW cTanMm C  06paboTkom

hocaTmpoBaHneM 1 3aKankol 06eCneynNBaeT NyuLLee yaepxaHe
cMaskum.

- HepasbemHbIi naTyHHbIA cenaparop 0bafaeT caMocMasblBatoLLMIA
CBOWCTBAMM, YTO CHIKAET TPEHIUE Ha 6OMbLUMX CKOPOCTSIX.

- Cenaparop 13 noimamuaa ¢ HanosHUTeNeM 13 CTEKNOBOOKHA
IMEET OTBEPCTUS B HAPY)KHOM GOPTMKE, YTO 0BNIEr4aeT cMasky.
MpoLecc cMasKit YNpOLLAeTCs 3a CHET KOHTaKTa noanaminga 1
CTanbHbIX POJIMKOB, a Take Gnarofapst BbICOKON CTOMKOCTH
Matepuana B yCNoBUsX OTCYTCTBIS AN HE[OCTATKA CMasKi.

PekomeHpauum no cmaske

Heobxogumo obecneyunTs yOOBNETBOPUTENLHYIO CMa3Ky C NEPBbIX
060pOTOB NOAWMMHUKA. [P UCTIONE30BAHMI KOHCUCTEHTHON CMa3Ki
cnepyet ybeanTbCsi, YTO CMasKa XOPOLLO 3amnosHsSeT CBOBOAHbIN
06BEM UM, B YACTHOCTW, MPOCTPAHCTBO MEXMY Cenapatopom i
BHYTPEHHIM KOJbLIOM.

Bonee nogpobHas nHdopmauus o cmaske 1 npogykuun NTN-SNR
HaxoguTcs Ha CTp. 40 HacTosLLero KaTtanora.

KayecTBO: 00WWas uenb

Haw kpuTepuii — 3T0 Ka4eCTBO C TOYKW 3peHns noTpebuteners,
TO €CTb Y4€ET M YOOBNETBOPEHME X OXMAAHWIA 11 TPEGOBaHMIA.

KomnaHust NTN-SNR HeceT 0TBETCTBEHHOCTb 32 Ka4ecTBO CBOEN
MPOAYKLWM BO BCEX MPON3BOLCTBEHHBIX MOAPA3LENEHISX.

Bce Hawum noaLWNnHIKI CTPOrO COOTBETCTBYIOT XKECTKIM TEXHUYECKIM
Tpe60oBaHMAM.

Ha kaxpgom atane npouecc obecneyeHns Kayectsa CTPOro
KOHTPOAMPYETCS:

* Ka4eCTBO NPOEKTMPOBaHMs

* KayecTBo pa3paboTky NpogyKLm

* KayecTBO Npon3BOLCTBA

* KayecTBo cbbITa

* Ka4yeCTBO OKasaHus ycnyr

YT106bl rapaHTUpOBaTh MOAANHHOCTL HALER MPOAYKLMM, Mbl
paspaboTani STUKETKY C roforpamMmmon, KOTOPY NETKO y3HaKT
noNb30BaTeN 1 KOTOPYHO TPYAHO nogaenartb. Heckonbko ypoBHel
3aLLMTbI rapaHTUPYIOT 3aKasunKy, YTo oH nony4vaet 100-NpoLeHTHyo
npogykumio NTN-SNR, COOTBETCTBYIOLLYIO HALIMM BbICOKIM
TEXHUYECKUM CTaHAapTaM.

[asaiite BMecTe 60poTLCA C nogaenkamu!

NTN. sNnr,. ,
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Halum pelueHrst oCHoBaHbI Ha Balumx noTpebHOCTSX

B CBS3M C TeM, YTO He CYLLECTBYET NOMHOCTHIO
MOXOXWX YCNOBUIA MPUMEHEHNS, KOMMaHNA
NTN-SNR paspabatbiBaeT peLleHns,
COOTBETCTBYIOLLE KOHKPETHbLIM YCOBUSM 1
TpeboBaHNsAM 3aKa34nKoB. Haly NOALWNMHMKY,
BOMJOLLAIOLLME NOCNefHNe TEXHNYECKIE
LOCTUKEHUs, BHOCAT CBOW BKNaA B MOBbILLEHNE
3th(eKTMBHOCTI 1 peHTabenbHOCTM Baluero
TEXHOMOrMYECKOro npovecca.

NogwwmnHukn NTN-SNR cepun ULTAGE otnnvatotcs:

* 6osiee KOMNAKTHOW KOHCTPYKLei

® BbICOKOK@4€CTBEHHbIMU YNNIOTHEHNSIMM

° yBEIMYEHHbIM CPOKOM Cy»XObl

° CHIXEHHbIM NOTPEGJIEHNEM SHEPrMM 1 CMA304HbIX
maTepuanos

* 06ecneynBalOT MEHbLUNIA ypOBEHb BUOpaLmmn

°* 06ecneynBaloT yBeNM4YeHNe MeXPEMOHTHOro nepuoaa,
yNpoLLeHue 1 COKpaLLeHne onepauuii No TeXHU4ECKoMy
06CNYy)XNUBaHNIO N PEMOHTY

Llenntono3Ho-6ymaxxHasi NPOMbILLNEHHOCTb

Ycnosus paboTbl B LIENNIONO3HO-6YMaXHO MPOMBILLIEHHOCTH

4pe3BbIHANHO TSKENbI AN NOALLNMHUKOB:

* Bopa 11 BoAsHOI nap, NOBbILLAIOLLME PUCK KOPPO3UK

© [0BbILLEHHbIE CKOPOCT! BPALLIEHIS U Harpy3Ki

¢ Heobx0mMOCTb NPEL3NOHHOrO BPpaLLEHMs

¢ Bbicokyie TemMneparypbl

* ArpeccuBHble XMMUYECKIe NMPOAYKTbI (B 4ACTHOCTH, B MpOLiEcce
oTbennBaHus)

* [oBbILLEHHOE COfepXaHue Mblnn

* KpUTM4HOCTL 06ECTeYeHInst TOYHOI 1 HAEXHON CMa3Ki B KaXA0M
TO4KE

MpeanbHbiM TEXHUYECKUM peLLeHneM B TaKNX YCIIOBUSIX MPUMEHEHMS
ABNSAOTCA ABYXPsAHbIE ChepuyecKne poNMKONOAWMUMHUKYA Cepun
ULTAGE. 3T NoAWMNHNKMN, OCHALLEHHbIE BbICOKOKAY€CTBEHHbIMM
YNIOTHEHNAIMU, KOTOPble 00eCcneUnBaloT HageXHyo 3aluuTy oT
NPOHUKHOBEHMS 3arpsi3HEHUI U3 BHELUHEN Cpefbl, FapaHTUPYIOT
HafeXHOCTb PaboTbl 060PYA0BaHMS U YBENUYEHUE CPOKA CNYXKObI.

20




L'IIA\C-I-b 3 CEPVA ULTAGE: 9®PEKTVIBHOCTbL NMPAKTUYECKOIO NPUMEHEHNA

"opHOZo6bIBatOLLAsA 1 LLEEMEHTHAs
MPOMbILLNEHHOCTb

CranennTeiHas NPOMbILLIEHHOCTb

B npouecce akcnayaTauum LWaxT unn Kapbepos, npu nepepaboTke
MVHepasnoB 1 NPOM3BOACTBE LieMeHTa NOALNMHNKYA paboTaoT B
YCNOBUSIX OKPYXXAIOLLEN Cpefbl, MOABEPratoLLMX MeXaHNYECKOE
060pyLoBaHNe CEPbE3HBIM UCTbITAHNAM:

© KOMOMHMPOBaHHbIE Harpy3Ky

* 3arpssHeHue

* YpapHble Harpy3ku, ancbanaHc v Buépauuu

¢ MoblweHHble Temnepartypsl (+100 °C)

* BbICOKME CKOPOCTY BpaLLEHNs

* HapyLueHre coocHocTy

Cdhepuyeckne ponvkonogwmnHukn cepun EF800 cneumansHo
paspaboTaHbl Ansi paboTbl B STUX 3KCTPEMANbHBIX YCNOBUSX
Npw BO3AENCTBIN BUOPALMIA, yaapHbIX Harpy3oKk n gucbanaqca.
MoawmnHukn NTN-SNR BHOCAT 3Ha4MTeNbHbI BKNAL B MOBbILLEHNE
HaAEXHOCTI MaLLIMH, NOBbILLEHNE 6E30MACHOCTY, @ TaKXe B 3alLuTy
OKpY>XXatoLLei cpefpl.

Ycnosus, B KOTOPbIX paboTaloT MOAWWMHUKKA, MEHSITCH B

3aBIICUMOCTM OT TEXHONOMMYECKOr0 MPOLecca, OAHAKO HEN3MEHHO

OCTaKoTCS 04EHb TSKENBIMIA:

* [oBbILLEHHbIE TEMMEPATYPLI, KOTOPbIE BhI3bIBAIOT AethopmaLi 1
HapyLLEHsi COOCHOCTU

* O4eHb BbICOKIE AaBNEHNS/BLICOKME HArpy3Ki

* 3HaumTeNbHbI YPOBEHD 3arpsi3HEHNs

* BnaxHocTb, nap

* Bubpauyu, yaapHble HarpysKiu

Cdepunyeckne poANKOMOAWWMHUKNA MAEaNbHO MOAXOLAT ANs
3KCnNyaTauumn B Takux HebnaronpusTHbIX YCNOBUSX, MOCKOMbKY
OHW U3rOTOB/EHb! U3 BbICOKOOYULLEHHOW CTanu, YCTOMYMBONA K
BO3AENCTBUI0 BbICOKMX TEMMEepaTyp, OTANYAIOTCS YBENNYEHHON
rPY30MOLbEMHOCTbIO W MPEBOCXOLHOI N3HOCOCTOMKOCTHIO.

TpaHcmuccum

PeayKTopb! 11 TPAHCMUCCUM SIBAISIOTCS OCHOBHBIMIA 3IEMEHTaMM
060pyA0BaHIs BO BCEX 06/1acTsX MPOMBILLIEHHOCTU. STO KacaeTcs
BCEX TUMOB MPOMBILLNEHHBIX MPOLIECCOB, TaKIX KaK aKcnyaraLms
LUaxT 11 NPOM3BOACTBO LIEMEHTA, YepHas METANNYPIus, a Takxe
MopTOBbIE KpaHbl 1 Pa3BOfHbIE MOCTbI.

Kak npousBogutens Bac mHTepecyet yny4wieHue paboumx
XapakTepucTuk Bawmx peaykTtopoB npu CHuXeHun Bawmx
COGCTBEHHbIX HaKNaAHbIX PaCX0A0B U pacxoAoB Balumx knneHTos.
Hawa uenb npn cotpyaHnyecTse ¢ Bamn cHU3UTb KpyTALWMIA
MOMEHT Uiy rabapuTHbie pa3mepbl, yABOUTb CPOK CNyXObl 1
YBENN4YUTb KO3 PMLMEHT NONIE3HOrO UCMONb30BaHMNS MOLLHOCTH.

BeTpOBaﬂ IHEPreTmka

¢/
[

B BETPOBOV 3HEPreTNKe HALeXHOCTb B COYETaHUN C MPOCTOTOM
MOHTaXa 11 TEXHYECKOro 06CNYXXMBaHMS, & TakxKe PeHTabenbHOCTb
SBNSIKOTCH OCHOBHbIMY TPEOOBAHVSAIMI 3aKa34MKOB. [1eiCTBUTENBHO,
PEeHTabeNbHOCTL MPOM3BOACTBA BETPOBOW 3HEPruN 3aBUCUT B
MepBYI0 04eperb OT HAAEXHOCTM 1 APHEKTNBHOCTI PEann30BaHHbIX
TEXHNYECKMX PELLEHUIA.

Tak, komnaHus NTN-SNR coTpygH/n4aeT ¢ NpoeKTUPOBLUMKaMM
BETPOBbIX TYPOUH 1 NEPELATOYHbIX MEXaH3MOB C LIENbI0 pa3paboTKu
VI3AENNIA, OTBEYAIOLLX TPEOOBaHNAM 3TOI OTPACM.

B aTom KOHTeKcTe cdepuyeckne ponvKOBbIE MOALIMMHUKN
SABNSAOTCA WAeaNbHbIM peLWeHUeM C TOYKU 3peHus
NPON3BOANTENBHOCTH, HAAEXHOCTY, COKPALYEHUS PACXOA0B Ha
Texo6CnyX1BaHNE 1 PEMOHT U T. A.

NTN SNy, ,
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MopgwunHukn NTN-SNR cepun ULTAGE pns pa6oTbli B yCnoBusiX
3HaunTenbHbIX BUGpauwin: Cepus EF800

BubprpytoLLye MaLLInHbI, TaKe Kak rpoXoTl, [POBUKIA, U3MENbYUTENM
U CTPOUTENBHAS TEXHUKA, SBASIOTCH 061aCTbio MPUMEHEHUS C
CambIMV TSHKeNbIMI YCOBUSIMI PabOTbI AN NOALIMMHUKOB. KomnaHms
NTN-SNR paspabotana ceputo ChepuHecknx poaKOMOALINMHIKOB
creuvanbHol KOHCTPYKLIAW, KOTOPBIE OTBEYAIOT 3TUM KPUTNYECKIM
Tpe60oBaHUAM.

3TN NOALINNHNKM:

® BbiNyCKaOTCS B CEPUN 223XX C LUANHAPUHECKUM UM KOHNYECKIM
OTBEPCTUEM;

* BbiNycKatoTCs ¢ AnameTpom oteepcTs 40 -170 mMm;

® 10 3aKa3y MOryT ObITb 3rOTOB/EHbI B APYIUX CEPUSX U C APYrAMN
[JvameTpamu OTBEPCTIS;

° U3roTaBNBAIOTCS B COOTBETCTBUM CO creundukaumern EF800,
KOTOpasi yCTaHaBAMBAET CrieunanbHble AOMYCKU U paguanbHblii
3a30p 4151 CHEPUHECKIX POANKOMOLALINMHUKOB.

Tpe6OBava npn NPMMEHeEHN B BI/I6pI/IpyIOLLI,I/IX MaLlnHax

BubpupyioLLe MaLLvHbl (BUGPOrPOXOThI, APOGUIKIA, U3MENBYUTENM
W T. A.) NPELbSBASIOT CaMble BbICOKWE TPEGOBAHNS K MOALIMMHUKAM:
MOBBbILLEHHbIE HArPy3KK, PaguanbHble YCKOPEHNs, LIEHTPOBEXHbIe
CWIbl, BbICOKas CTEMeHb 3arpsi3HEHS OKPY)KatOLLEN cpefbl U T. f.
B cBsi3u ¢ aTUM, Chepudeckire PONNKOMOAWMMHUKA AOMKHSI
OTANYaTLCS 0COOLIMI MPOYHOCTHBIMM XaPaKTEPUCTIKaMM.

3HaunTenbHble pagnanbHble YCKOPEHNs, CO3aBaeMble B 3TUX
MaLLVHaX, MPUBOGSAT K BO3AENCTBMI0 60MbLLNX HArpy30K Ha cenaparop.
Cepus EF800, ocHalleHHas Hepa3beMHbIMI cenapaTopamu co
crneumansHo hopMoN OKOH, 06ecneYnBaeT YCTONYMBOCTb TEN
Ka4eHus, OrpaHn4IBas Tem CambIM Harpes. Y AapOnpO4HOCTb MEAHOTO
crnnasa no3BOSISIET BbIAEPXKMBATb CaMble THKENbIE Harpy3Ku.

CneupnanbHas BHyTPEHHSIS KOHCTPYKLMS, cepus EF800

OTCyTCTBNE LEHTPANbHOr0 GOPTMKA Ha BHYTPEHHEM KONbLE
ob6ecrneynBaeT MakcuMabHYH rpy30nogbeMHOCTb, 6aarogaps Yemy
noaLmnHYkK cepun EF800 moryT BblgepxuBatb camble BbICOK/E
Harpy3Ku, BO3HVKAIOLLME HA BUOPMPYIOLLX MaLLMHAX.

BokoBble 60pTa NO3BONAIOT B TSXKENbIX YCNOBUSX BbIAEPXKMBATH
0CEBble YCKOPEHNS, T.K. X MOBEPXHOCTI MOABEPratoTCA CreumanbHoi
06paboTke. 3a CHET NPUMEHEHNS CenapaTopa, LIEHTPUPOBaHHOrO Mo
Tenam KayeHusi, MOXXHO 136exaTb ManenLero pucka 3akmH1BaHns
MeXZy cenapaTopoM W KonbLamu MOALIUMHAKA NP TEMI0BOM
PaCLUMPEHNN B Crieumdryecknx pabounx yCnoBusx BUOPOrPOXOTOB.

Cxema vcrnbiTatensHoro
CTeHaa Ans NpoBepKu
KOHCTPYyKUMn EF800

:DV/I‘
:

-

MHOro4ncneHHble NCMbITaHNs, NPOBEAEHHbIE Ha UCTbITATENbHbIX
crenpax komnanu NTN-SNR, npofemoHCTpupoBany BENMKONenHble
XapaKTepPUCTUKIA HALLIMX NOALUMMHUKOB B HArpy>XeHHbIX BUOPALMOHHbIX
pexumax paboTbl.

PeaynbTaT cpaBHUTENbHbIX UCTIbITAHA
cenapatopa EA v cenapatopa EF800

Llenb NTN-SNR ans

500 DHEDERRRRN SUSS MRRL TSKENbIX YCIIOBMiA
akennyaTaLun

400

300

200 Liens NTN-SNR ans

700 | R S S . HOPMAJTbHbIX
yCroBMiA

0 akenyaTaLun

LLITamnoBaHHbIA MexaHnuecku
CTanbHoi cenaparop 06paboTaHHbIi
NaTYHHbII
cenapartop
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Adonycku

XapakTepucTmKmn noawmnnHrkos cepumn EF800

Creundukauns Ha NOALINMHAKNA
EF800 npepnonaraet
YMEHbLLEHHbIE JOMYCKN

Ha BHYTPEHHNE AnameTpbl
UMNNHAPUYECKOro N KOHNYEeCKOoro
OTBEPCTUS, HApYXKHble AAMETPbI 1
pafnanbHblii 3a30p Mo CPaBHEHMIO
CO CTaHAapPTHbIMK cepuami. Cum.
TabnnLy HIXe.

[onycku

° LlnnnHgpuyeckoe OTBEPCTUE: YMEHbLIEHHbIE AONYCKMN,
ycTaHoBfeHHble cneuudukaunen EF800, rapaHTupytoT
CKONb3ALLYI0 MOCALKY BHYTPEHHErO KOJbLA Ha Bany C JOMYCKOM
Tnna gé nam f6.

* KoHn4eckoe 0TBEpCTUE: YMEHbLUEHHbIE [JOMYCKU NO3BOASIOT
OrpaHn4nTb 0CEBOE NepPeMELLEHNE BHYTPEHHErO KoMbLia npu
perynupoBKe 3a3opa 1 BO BPEMS MOHTaxa, YTo obneryaer
MOHTaX.

* Hapy>XXHbI guameTp: BONYCKK, YCTAHOBAEHHbIE CrieunduKaLmen
EF800, rapaHTupyoT HENOABMKHYIO NOCAAKY HAPY>KHOrO KonbLia
B KOpnyce ¢ nocagkoi Tuna P6.

BHyTpeHHWe paaunanbHble 3a30pbl

Ons BubpupyloWmUx MawuH pekomeHgyetcs 3a3op C4. Bo
136exaHne mManeiero pucka npesBapuTENbHOro pagnanbHoro
Harpy>XeHns NOALMMNHUKOB, CBA3AHHOrO C olmbKamu npu
perynuposke unn ¢ gecopmaumet Weikn Bana uau Kopnyca
nopwunHuka, komnaHns NTN-SNR npegnaraeT cneunanbHblii
JnanasoH paguanbHoro 3asopa B rpynne C4, yMeHbLUeHHbIN
6onee Yem Ha 2/3 OTHOCUTENBHO CTaHAAPTHOrO Jomnycka. AToT
[vmanasoH 3a3opa obneryaeT OCTUXEHNE U KOHTPOJb OCTaTOYHOrO
pafuanbHoro 3a3opa Mocie MOHTaXa 1 YYUTbIBAET Crieunduky
YCNOBWIA SKCMNyaTaLum 3Toro 060pyLoBaHus.

B HekoTopbIX Chyyasx Ans STUX MallMH MOXET NoTpeboBaTbCs
1CNOoMb30BaHIe 3a30P0B, OTANYaoLWXes oT rpynnbl C4. Mo 3akas
Mbl MOXXEM MOCTaBUTb MOALUMMHUKM C 3a3opamn C3 ans cepun
EF801 unn CO gnsa cepun EF802. Onsa cepuin EF801 n EF802, kak
n gns cepun EF800, ananas3oH 3a3opa ymeHblueH 6onee Yem Ha
2/3 0THOCUTENBHO CTAHAAPTHOrO AOMYCKa.

YMEHbLUEHHbIE NMOJS JOMYCKOB OTBEPCTUI 11 HAPYXXHbIX ANAMETPOB
CPABHEHVIE MOMEN AOMYCKOB ¢ CTAHAAPTHBIE CEPUW U CEPUS! EF800

Pa3mepbl B MM

BHyTpeHHee KonbLio

HomuHanbHbIi guameTp oTBEPCTUS o
OTKNOHEHNE B MKM
CraHpgapTHble cepuu 0 0 0 0 0
42 > 12 15 20 25 -30
Linnunppunyeckoe oteepctue (d) 0 0 0 0 0
Cepusi EF800
-7 -9 -12 -15 -18
39 46 54 63 72
CraHpapTHble cepun 0 0 0 0 0
K d
OHu4eckoe oTBepcTue (d) o it 2% 30 35 20 %
N 0 0 0 0 0

HapyxHoe KonbLo

Pa3mepbl B MM

HomuHanbHbIA HapyXXHbIA AuameTp

o

OTK/IOHEHVE B MKM

CraHpapTHble cepum

-15 -18 -25 -30 -35 -40 -45 -50

HapyxHbiin pnameTp
Cepus EF800

-13 -13 -18 -23 -23 -28 -30 -35

NTN SNy, ,
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YnyuLueHHble aonyckKa pagmanbHbiX 3a30p0B

CPABHEHWE OOMYyCKOB HA 3A30Pbl « CTAHAAPTHBIE CEPUM N CEPUW EF800, EF801,
EF802 noALUMNHNKOB C UWNUHAPUYECKUM OTBEPCTUEM

Liunungpuyeckoe Pa3mepbl B MM
oTBepcTHe
HomuHanbHbIi guametp
0TBEepCTUs
LiunuHpgpuyeckoe otBepcTie 3a3opbl B MKM
Crangapriwe | 60 | 75 | 90 | 110 | 135 | 160 | 190 | 220 |240 |260 200 |320 350
cERvy 80 | 100 | 120 | 145 | 180 | 210 | 240 | 280 310 |340 |380 |420 | 460
pynna C4
Cepnn 65 | 85 | 100 | 120 | 150 | 180 | 205 | 240 |260 |285 |320 |355 |385
EF800 80 | 100 | 120 | 145 | 180 | 210 | 240 | 280 |310 [340 [380 |420 | 460
Cravgapriwe | 45 | 55 | 65 | 80 | 100 | 120 | 145 | 170 |180 |200 220 |240 260
cepvy 60 | 75 | 90 | 110 | 135 | 160 | 190 | 220 240 |260 |290 |320 |350
pynna C3
Cepnn 50 | 60 | 75 | 90 | 110 | 135 | 160 | 190 |200 |220 |245 |265 |290
EF801 60 | 75 | 90 | 110 | 135 | 160 | 190 | 220 |240 |260 |200 [320 |350
Cravgapriwe | 30 | 35 | 40 | 50 | 60 | 75 | 95 | 110|120 |130 |140 |150 |170
Cepi 45 | 55 | 65 | 80 | 100 | 120 | 145 | 170 |180 |200 |220 |240 |260
pynna CO
Cepnn 35 | 40 | 50 | 60 | 75 | 90 | 110 | 130 |140 |155 |165 |180 |200
EF802 45 | 55 | 65 | 80 | 100 | 120 | 145 | 170 |180 |200 |220 |240 | 260

CPABHEHWE JOrMyCKOB HA 3A30Pbl « CTAHAAPTHBIE CEPUM N CEPUW EF800, EF801,
EF802 NOALUMNMHNKOB C KOHUWYECKWUM OTBEPCTUEM

KoHu4eckoe otBepcTue  Pa3mepsl B MM
(koHycHocTb 1/12)

HomuHanbHbIi guametp
oTBepCTMS
Ll,l/lnleanquKoe oTBepcTue 3330pbl B MKM
Cragapre | 65 | 80 | 95 | 120 | 140 | 170 | 200 | 230 |260 | 290 |320 |350 | 390
cepunt 85 | 100 | 120 | 150 | 180 | 220 | 160 | 300 340 |370 |410 450 |490
pynna C4
Cepm 70 | 85 | 105 | 130 | 155 | 185 | 220 | 255 |285 |315 |350 | 385 |425
EF800 85 | 100 | 120 | 150 | 180 | 220 | 260 | 300 |340 |370 |410 |450 |490
Crangapise | 50 | 60 | 75 | 95 | 110 | 135 | 160 | 180 |200 |220 |250 |270 |300
CERI 65 | 80 | 95 | 120 | 140 | 170 | 200 | 230 |260 |290 |320 |350 |390
Ipynna C4
Cepn 55 | 65 | 80 | 100 | 120 | 145 | 175 | 195 220 |245 |275 |295 |330
EF801 65 | 80 | 95 | 120 | 140 | 170 | 200 | 230 |260 |290 |320 [250 |390
Crawgaprise | 5 | 45 | 55 | 70 | 80 | 100 | 120 | 130 140 |160 |180 |200 |220
Gl 50 | 60 | 75 | 95 | 110 | 135 | 160 | 180 |200 [220 |250 [270 |300
pynna CO
Cepn 40 | 50 | 60 | 80 | 90 | 110 | 135 | 145 [160 |180 |205 | 225 |245
EF802 50 | 60 | 75 | 95 | 110 | 135 | 160 | 180 (200 |220 |250 |270 |300
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L'llA\CD-l-b 3 CEPUA ULTAGE: 9®PEKTVBHOCTbL NMPAKTUHECKOIO NPUMEHEHNA

MopgwunHukn NTN-SNR cepun ULTAGE pgns paboTbl B TSXKenbiX
ycnosusix okpyxatowen cpegbl: Cepusi EE ¢ ynnoTHeHusimm

3aKprTa$| cepusi EE MeTannypruv, npusopax nudToB, LEeNI03HO-0YMaXHOM
NPOU3BOACTBE U T. A,

IMomumo TpeboBaHNI K BLICOKON rpy30MOLbEMHOCTY ECTb TPEGOBAHNS
no NpeaynpexaeHNo PUcKa NPOHNKHOBEHNS IHOPOLHBIX YacTL, 1
3arps3HeHns B ciyyae NPUMEHEHNS MOALUUMHUKOB B arpecCBHON
BHELLHE cpefe Ui B MblnbHON Cpefe.

3akpbiTbie chepuyeckue ponukonogwmnHuku ULTAGE EE
cneyuanbHO CKOHCTPYMPOBaHbl TaKMMm 06pa3om, YTo6bl OHU
MOTNIN COXPaHATb BbICOKYHO FPy30M0beMHOCTb Ha YPOBHE Cepuii
ULTAGE Ttuna EA, npu 3TOM MMesi KOMMaKTHble raGapuTHble
pa3mepbl U 061afas repMeTMYHOCTbIO, KOTOpasi CoXpaHsanach
Obl Aaxke nNpm u3rnbe Bana.
3akpbiTble MOAWNUMHUKN 3aNONIHAIOTCS BbICOKOKA4YeCTBEHHOM
cMa3Kkoil NS BbICOKOrO [aBNEHUsl, PacCYUTaHHOW Ha
AONroBpeMeHHyl0 akcnnyaTtauyutio. OHM xapakTepusyioTcs
Komnarust NTN-SNR pacunpina accopTvMeHT coeii MpoayKuuy,  BBICOKOW HafleXHOCTbio, GONbLIUM MEXPEMOHTHbIM NEPUOLOM,
pa3paboTas 3aKpbITbIi CHEPUYECKNIA PONMKOBLIN NoawunHuk — KOMRAKTHLIMU pasmepamu i ynydLieHHbIMA XapaKTepucTiKamu
KOHCTPyKLui EE gnst cepuin ULTAGE. ANs CHUXKEHNS HebnaronpuATHOro BO3AENCTBIUS Ha OKPYXaroLLyHo
cpefly, YTo oGecneynBaeT COOTBETCTBME TpeGOBaHUSAM,
CiheprHECKIE PONMKONOALMIHYKA MOTYT NPUMEHSTHCS B padiniHblx  MPEABSBASIEMbIM KO BCEM TUNaM NPOMbILLNIEHHOro oGopynoBaHus.
o6nacTsx, B TOM Y4CNie B CTPOUTENBHOM 060PY[0BaHNM, HYEPHOIA

TexHu4eckre xapakTePUCTUKI 3aKPbITbIX MOALINMHUKOB cepumn EE

* KOHCTPYKLMS 9TUX NOLALWINMHIKOB UAEHTUYHA KOHCTPYKLAN OTKPbITbIX NOAWMHIKOB cepum ULTAGE EA

o MuHMManbHoe yBennYeHne LMPUHbI NOALWNMHUKA AN YCTAHOBKM YMNOTHEHWIA (HanpuMep: 0603HayeHmne 22216EA: wipuHa 33 —40Mm),
KoTOpast 0603Ha4aeTea ¢ NoMoLLbio npedukca 10X.

* YNnoTHeHe, KOTOPOe NPEnsiTCTBYET NPOHNKHOBEHMIO MOCTOPOHHUX YacTuL, 1 rapaHTUPYeT repMETUHHOCTb 6narofapst MOCTOSHHOMY
KOHTaKTHOMY [aBNIEHNIO KPOMKM YNIOTHEHUS, AAXKE MPN HAPYLLIEHA COOCHOCTMU.

* [oALWNMHIK rOTOB K YCTAHOBKE 11 MPEABapUTENBHO 3aMONHEH CMa3KOoiA, KOTOPas Mo CBOEMY KOMMYECTBY 11 KA4ECTBY aaanTupoBaHa K
BbICOKMM HarpyaKkam.

CraTunyeckas repMeTn4HOCTb obecneymBaeTcs HUTPWUJIOBbIM BbICTYMOM

HMTpMJ’IOBOG HaBYJIKaHM3NPOBAHHOE MOKPbLITUE C
BHELLHeM CTOPOHbI ANns npenoTepalleHns KOHTaKTHOM KOppo3un

OI'lTVIMMSVIpOBaHHaFI qoopMa KPOMKM AJiA obecneyeHns NOCTOSIHHOMO AaBMEHNS
Npu Hanu4um nnu 0TCyTCTBUM COOCHOCTU

CneupanbHas KOHCTPYKLMA YNNOTHEHWA NpeaynpeXxnaet NPOHNKHOBEHNE 3arpsi3HeHNit

leometpuyeckue napametpbl ynnoTHernin NTN-SNR onTumnanpoBaHs! ¢ OMOLLLHO HaLLyX NPOrpaMm MOAENNPOBaHMS MO METOAY KOHEYHbIX
3N1EMEHTOB. 3aTeM reOMeTPUS YNNOTHEHMIA NPOBEPSETCS U YTBEPXKAAETCS B HALLMX UCTIbITATENBHbIX 1a60PaTOpUsiX, YTOOLI FrapaHT1POBaTL
Ha[leXXHOCTb 1 BbICOKME paboune XapakTepUCTUKIA YIOTHEHMIA B COOTBETCTBUM C BALLMMM YCNOBUSMU MPUMEHEHNS.

NTN@ SONR,, o O With You
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PacyeT METO[OM KOHEYHbIX 3/1EMEHTOB MO3BONSET n3y4uTb NoBepeHne YI'IHOTHMTeHbHOVI KPOMKW B yCNOBMAX ,qeq)opmaumm 1N onTUMN3NpPOBaTb
obuime XapakTepucTuKN NOoAWNNHMKA C TOYKN 3PEHNA:

® FTePMETNYHOCTW;
¢ MOMEHTa BpaLLeHns;
® KOHTaKTHOro fasJieHus.

Opyras
KOHCTPYKLMst

Opyras
KOHCTPYKLMs!

0,3 0,4 0,5
HIe (MM)

0,2 0,3 0,4
KOHYMKa KPOMKY (MM)

e ®opwma YNNOTHEHUS paccunTaHa Takum 06pasoMm, YTobbl co3gatb @ [laBneHne KPOMKM OCTAeTCs [OCTATOMHO BbLICOKMM, YTOObI
MUK KOHTAKTHOrO [aBNIEHNS HA KOHYMKE YMIOTHUTENBHON KPOMKHY, KOMMEHCMPOBATL BO3MOXHOE N3MEHEHNE KOHTaKTa B PesysibTate
KOTOPbIil TaKIMM 06pa30M UrpaeT posib 6apbepa, NPEnsTCTBYIOLLEro HapYLLEHIS COOCHOCTI MOALUMMHIKA.

MPOHIKHOBEHIO 3arPSIBHEHNIA 11 BbIXOZY CMa3KU.

I'Io,u,TBep>K,u,eHv|e pac4yeTHbIX Pe3ynbTaTOB Ha HallWX UCMNbITATENIbHbIX CTEHOAX

X a4

VcnbiTaHue ynnoTHeHWA npu KpyTawmit MOMeHT, yTeuka macna, [MpoYHOCTb yNNOTHEHNS NpU
NOBTOPHOW CMa3ke ncnbiTaHne ¢ Harpesom HapyLeHnn COOCHOCTN

VcnbiTaHne Ha 3arpsisHeHne

TemnepatypHble npegensi

Coepuyeckne ponukonogwmnHukn NTN-SNR ULTAGE ¢ npepenbHoro 3Hadenus +70°C, n npu HeGOAbLUNX CKOPOCTAX
YNNOTHEHUSIMI MOryT paboTaTb npu Temnepatypax fo +110°C.  BpalleHNs 3aKpbITble MOAWNMHUKA HE HY)XOAOTCS B NMOBTOPHOIA
Mpn Gonee BbICOKMX TemnepaTypax CledyeT WCMonb30BaTb  CMaske.

COOTBETCTBYIOLME CMa3Ky U MaTepuarnbl NS YNAOTHEHUIA. [insi nony4eHns AONONHUTENBHOI MHOPMAaLN CleLyeT 0BpaTUTLCS
IMpn NpUMEHEHN B YCNIOBISIX, KOTAA TEMNEPATYpa He MPEBLILAET B HaLLy TEXHUYECKYIO CyXOy.

Ycnosust NpUMeHeHns

KoHBelepbl Ha cTanennTeiiHoM NPOU3BOACTBE, LUAXThl, MPUBOLLI MMTOB, NEYaTHbIE MALLUHbI.
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L'IIA\CTb 3 CEPUA ULTAGE: 9®PEKTVBHOCTbL NMPAKTUYECKOIO NPUMEHEHNA

MonumepHbIA MacnNoOHaNONHEHHbIW CMa304HbIA MaTepuan

nn

NOXXU3HEHHbI CMa304HbIA MaTepunan

BHYTPEHHSIS1 KOHCTPYKLMS ChepUYECKNX POMKOBbIX MOALUMMHIKOB
TaKOBa, YTO CMa3ka BbITaNKMBAETCS 3 30H KOHTaKTa TEN Ka4eHsi 1
[LO0POXeK, B pesyNbTarte Yero NoALNMHIKY TpebyeTcs 60bLUNA 06beM
cmasku. B cBa3m ¢ aTum, ans KoadhuumeHTa CKOpoCT BPaLLEHMUS
N.Dm < 100 000 komnaHust NTN-SNR npegnaraet HoBYt KOHLENLMO
MOJIMMEPHOrO MaC/IOHaMOIHEHHOTO CMA304HOro MaTepuana.
KoHuenuust Takoii CMa3ku COCTOUT B MPUMEHEHUM MOPUCTON
MONMMEPHON MaTPHLbl, COAEPKaLLeil 60MbLLOE KONNYECTBO Macna.
OTa maTpuua 3anosHAEeT BECb CBOOOAHbBIN BHYTPEHHWA 06BbEM
NOALUVMHIKA, OHa MOXET coaepxaTtb B 3-4 pasa 60/blue macna,
4em npy 06bIYHO CMa3Ke.

BenukonenHble xapakTepucTiku

MonuMepHbIiA MacaOHaNONHEHHbIA CMa304HbIA MaTepuan 0CO6eHHO
3(h(HeKTNBEH B YCNOBUSIX, KOTAA Ha NOAWNMHUKIA BO3LENCTBYIOT:

* Bu6payum cnaboil amnanTyAbl U BO3HUKAET 3HAYNTENbBHBIA PUCK
MOSIBAIEHS NOXKHOO BPUHENMPOBAHNS.

C Takom CMa3Kol 3KCMyaTaunoHHble nokasaTenu MoryT GbiTb
YAyYLLEHBI B HECKONBKO Pas3 Mo CPaBHEHMHO C MyHLUMMU MAACTA4HBIMA
CMa3Kamu.

® 3Ha4UTeNbHbIe LEHTPOGEXHbIE Harpy3ky (4000G).

B ycnosusix, KOraa nogwWunHUK MOABEPraeTcs BO3LENCTBIO
LleHTPOGEXHbIX HArpy30K, 06bl4Has cMaska MOXET BbICTPO BbITEYb
13 Hero, B TO BPEMS Kak MnacTuduLMpoBaHHas cmMaska no3sosisieT
COXPaHUTb Macno B MOALINMHUKE U 06ecneynTs paboTy B TeYeHIe
HECKOMIbKIIX ThICSY YacoB.

MpenmyLiecTBa NOMMMAEPHOTO Mac/OHAMNONHEHHOTO CMA304YHOro MaTepuana

* Bonbluunii cpok cnyxo6bl. MOCTOsSiHHAas cMaska LieHTpasbHbIX
3N1EMEHTOB NOALLMMHMKA.

 He TpebyeTcst NOBTOPHas cmaska.

* Bbicokas CTONKOCTb K BO3AENCTBUIO LIEHTPOBEXHBIX CIN.

* 3alnTa OKpY>XaloLLen Cpembl: OTCYTCTBUE YTEYeK MNacTUYHbIX
CMa30K 1 COBCEM HE3HAUMTESbHBIE YTEYKM Maca.

¢ [oBblLweHNe 3hhEKTUBHOCTI YNIIOTHEHUS: 3aLLTa OT arpeCCUBHOIO
BO3ENCTBIUS MbIAK (MOXXHO YNYHLLUMTb 3a CHET LOOABNEHIS CMa3KM
B KOPNYC NOALUMMHMNKA).

KomnaHusi NTN-SNR Bcerga rotoBa npoBeputb BMeCTe ¢ Bamu
BO3MOXXHOCTb NPUMEHEHMS 3TON KOHLeNLIW Ha Baluem 060pynoBsaHun.

NTN SNy, ,
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MaHOLI.IYMHbIe NOALNNMHUKN

[insi HeKOTOPbIX BIAOB 060PYAOBAHNS, TaKIX Kak MPUBOAbI NETOB,
NpeabABNSIOTCH 0Co0ble TPEO0BaHNS K YPOBHIO LUyMa MOALMMHIKOB
npu pa6ote. BesonacHocTb, 3thEKTUBHOCTb U aKyCTUYECKIe
KOMOPTHbIE YCNIOBUS NPEACTABAAIOT COBON BaXKHbIE KpUTEPUH,
KOTOPbIe BANSIOT Ha Balw BbIGOP NOALIMMHUKOB ANs 060pYA0BaHNS.

Komnanusi NTN-SNR moxeT npepnoxute Bam cdepuyeckne
ponnkonogwunHukn ULTAGE ¢ Hu3kum ypoBHeMm Bubpauuu,

Bbicokuit
VHTEpBaN  YacTOTHbIV MHTEPBAN
000 ) (3000-10000 )

Mpumep akyCTNYecKoro CrekTpa 3ByKa, U3MepeHHOro Ha cthepnieckom
PO/MKOBOM MOALLMMHVKE NPV BPaLLEHUU.

[Ons nonyyveHns nHopMaLMy O HaIMYMM ManoLlyMHbIX MOALNMHUKOB 06pallaiiTeck B MPeaCcTaBUTEIbCTBO
NTN-SNR B Baiuem peruvoHe.

0603Ha4eHHble cyddukcom L. Vx reomeTpudeckme u (hyHKLOHaNbHbIE
XapaKTePUCTVK Bbin ONTUMIN3MPOBaHbI TakiM 06pa3oM, YTOObI
06ecneynBaTb MUHUMANbHbIA YPOBEHb BMOPALMM, YTO TaKXe
MONOXMUTENLHO CKa3blBAETCH U HU3KOM YPOBHE Lyma. [laHHble
MOALWNUMHIKA MOAXOAAT ANA NMPUMEHEHUS B MPUBOLAX AMGTOB, a
TaKxke Ans Bcex obnacTel npyMeHeHns, rae Tpebyetcs obecneyerme
aKyCTUYECKIX KOMGOPTHBIX YCAOBUNA.

-10 %

NTN. EnE

ManoymHas cepus

[ncTorpamma ypoBHS Luyma Npu 1CMoJb30BaHUM NMOALLMNHMKA B MpuBoAae nudTa

CneunanbHas 06pab0oTKa ans npuMeHeHUs B yCNOBUSX 3aTPYAHEHHOM

NN 3arpsi3HeHHON CMa3kKu

YBeNn4eHHbIN CPOK CyXObl

Korpa nopwmnHukn paboTtatoT B YCNOBUAX 3aTPYLHEHHON MM
3arpsA3HEHHON CMasKky (HanpuMmep, NPOMbILUAEHHbIE CUNOBbIE
nepepauy), Ux cpok cyx6bl 3Ha4UTENBHO COKPALLIAETCS B CBSA3N C
KOHLEHTpaLel JeiCTBYIOLLX HANPSHXKEHNIA:

i Teno
YacTuupl i ... KaueHus
3arps3HEHUA ;.
berosas ----
[OpoXKa

67

CneumansHas o6paboTka 66

65

[ .

63
100Cr6

62

0 Aureaxod ou drootdes)

61

06/ 07 08° 09 1

_———

® PV KOHTAKTE C LLIEPOXOBATOCTAMM NOBEPXHOCTHA;

® Ha Kpasix BMATUH, 06pa30BaHHbIX YacTiLami Ui NOCTOPOHHIMM
3arpsI3HEHNSMI, KOTOPbIe NEPEHOCATCS MOTOKOM CMasku 4Yepes
30Hy KOHTaKTa.

TeM He meHee, HEONaronpuATHOe BAUSHME MOJOGHbIX YCNOBNiA

MOXHO CrnafuTh 3a CHeT BbiGopa COOTBETCTBYIOLLEro Matepuana u

NPOLECCOB TEPMOOBPABOTKM.
! "
BmsiTuHa

e fasnenue no Mepuy 2800 (MMa)

100Cr6 cneumansHas o6paboTka
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Komnanna NTN-SNR npegnaraet peLlueHne 3a CHET BbINOHEHMUS

cnewypanbHo 06paboTKM NOBEPXHOCTI, KOTOPAs MO3BONSET:

® YBENNYUTb MOBEPXHOCTHYIO TBEPLOCTb;

° ONTUMU3NPOBATL COLEPXKaHNe OCTATOYHOMO ayCTEHNTA, a TakKe
BE/INYMHY OCTATOYHbIX HANPSKEHI B NOBEPXHOCTHOM CJIO€.

3a CYeT 3T0ro MOXKHO OrpaHNHITL PasMEp CaMuX BMSATIH, BbI3BaHHbIX
HanMyMeM 3arpsi3HeHuil, a Takxxe NpegynpeauTb NosBReHue U
pasBuUTIE TPELLWH OT Kpasi STUX BMSTYH.

* [onyyeHHas noBepxHOCTHas TBepaocTb: 840-900 HV

* CopiepxxaHue 0CTaTouHOro aycTeHunTa konebnercs ot 15 go 20 %

* CpefHee HanpshxeHue cxatust coctasnset nopsigka 200 MMa B
06paboTaHHOM Choe.

— Cpok cnyx6bl B YCNOBUSX 3arpsi3HEHHON CMa3Kn 3HAYMTENBHO
YBENMYNBAETCS (MUHUMYM B 2 pa3a) N0 CPABHEHNIO CO CTalbio
100Cr6, npoLueaLLen 0bbI4Hy0 06paboTKYy.

[ns npoBeaeHns cneumanbHOro UCCNER0BaHNS B OTHOLLEH Baliux ycnoBuin npUMEHEHIS 06pau4a|7|Ter B MpencTaBnTeibCTBO

NTN-SNR B Baluem peruoe.

MoAWwWnHNKK co WTamnoBaHHbIMK cenapaTopaMu CO cnewunanbHoM

00paboTKOW NOBEPXHOCTH
,D,OJ'IFOBG‘-IHOCTb 3a nNpuemMnemyto LeHy

[nsi TOro 4to6bl LOMOMHUTL ACCOPTUMEHT MPOAYKLUN U MPEANOXIATL
3KOHOMMWYHYIO anbTEpHATMBY MAaCCUBHbIM Cenapatopam [ns
NPUMEHEHNS B 061aCTAX C BbICOKUMM TPeBOoBaHUAMI K pabounm
XapakTepuUcTMKaM, HanpumMep, B XXeNe3HOJOPOXHOM TPaHCMopTe,
YepHOI METaNNYPrty UK B CUNOBbIX NPOMBILLNIEHHBIX NEPefayax,
komnaHust NTN-SNR paspaboTana gis LUTamMnoBaHHbIX CTasbHbIX

Cnoii coenHeHuit [cbdbyanorHbIn cnoit
~10pum/ ~ 400 HV ~100um / ~ 250 HV

M
NN

Cranb
~ 140 HV

_—7

CxemaTunyeckuii paspes
MUKPOCTPYKTYpbI cenapaTopa,
06paboTaHHOro C MOMOLLBIO
npoLecca HUTPoLEeMeHTauum ¢
nocneayoLwm OKCUAYPOBaHNEM

XapakTepucTiku 06paboTku

¢ [laHHasi TepMoxummyeckass 06paboTka MO3BOJISIET MOBbICUTh
MOBEPXHOCTHYIO TBEPAOCTb Cenaparopa, YTo YBENNYNBAET €ro
IBHOCOCTOWKOCTb.

* [lpn 3TOM COXpaHAETCS yAapHas BA3KOCTb LIEHTPabHON YacTy
meTanna gns obecneyeHns BbICOKO! CTOMKOCTY cenaparopa K
MeXaHN4eCKOl yCTanocTi.

cenapatopoB cepuit EA HoBbIi Bug 06paboTku — npoLecc
HUTPOLEMEHTaLUN C MOCNEMYIOLLMM OKCAVPOBAHNEM.

Takas 06paboTka no3sonseT MoanhuLMpoBaTb NOBEPXHOCTHYO
CTPYKTYPY CTanu 3a CHET CO3[aH1s NNOTHOrO 04eHb TBEPAOrO oSt
COeaMHeHNI 1 Anddy3NOHHOO COSI, COAEPXKALLErO METNIMYECKME
HATPUOb! B BUAE YACTUL, UroNbYaTon hopMbl.

* MukpononocTti, 06pa3oBaBLLNECS HA MOBEPXHOCTM, MO3BONSOT
YNyYLLMTb TPUBONOrNYECKIE CBOICTBA 32 CHET CO3MaHMs 3anacoB
CMa3KW, YTO CKa3bIBAETCA HA YMEHBLUEHUM TPEHNS B MOALINMHIKE.

e Co3gaHne MOBEPXHOCTHOrO MacCUBMPOBAHHOrO ChoS,
ChOpMUPOBAHHOIO OKCUAAMM Xenesa, NOBbILAET KOPPO3NOHHYHO
CTONKOCTb.

[1ns nonyyeHns BONONHUTENBHON MHEOPMALMIO O HaNYIK NOALLMMHUKOB, obpaluaiiTecs B npeacTasuTensctso NTN-SNR B Bauem perroHe.

NTN SNy, ,

2e
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HoMmuHanbHas JONroBe4YHOCTb

HomuHasnsHast AonroBe4HoCTb, L,

pekomeHayemasi ctaHgapTom ISO 281, onpegensietcst no dopmyne L, = (C/ P)", rae n = 10/3 pnst

POMKOBbIX NOALLINMHMKOB. [JaHHOe YPpaBHEHNE NPUMEHAETCA NPK YPOBHE HAAEXHOCTH 90% n NpY HopMasbHbIX YyCNOBUAX 3KCyaTauun.

L,,= (C/P)" B MunnnoHax 060poTos
unm
L,,= (C/P)".10°/60 N B 4acax

C = HOMMHanNbHas AMHaMUYecKas rpy3onofbLEMHOCTb, (HbloTOH)
P = aKBMBaneHTHasi AuHaMU4ecKas Harpy3ska, (HbtoToH)
N = yacToTa BpaLeHus (06/MuH)

- OKBUBaNeHTHasl AMHaMUYECKas Harpy3ka P

P=F +Y, FaecmF/F <e
P=0.67F +Y,F ecnuF /F >e

P= OkBuBaneHTHas ouHammyeckas Harpyaka, H

F = PapgvanbHas anHamuyeckast Harpyska, H

F = Ocesasl uHamnyeckas Harpyaka, H

e, Y,, Y, — Ko3(h(MLMeHTbI B COOTBETCTBM C Tabmuamm
pa3mepos

- OKBUBaNIEHTHasA CTaTU4ecKas Harpy3ka P,
Po=Fo+ Yo Fi,

P, = OKBUBaneHTHas cTatu4eckas Harpyska, H

F,, = PapvansHas ctatnyeckas Harpyaka, H

F,. = Ocesaa cratn4eckas Harpyska, H

Y, = KO3MULMEHT B COOTBETCTBIM C TabMLaM1 pPasMepoB

32

- Koadh¢duumeHT 3anaca rpy3onofgbLeMHOCTY
f=C,/P,

C, HoMMHanbHas cTaTiyeckas rpy30nofgbeMHOCTb OnpefeneHa B
Tabnnuax paamepos, (HbtoToH)

MuHMMankHble 6a30Bble 3HAYEHUS AN CTATUHECKOrO

KOa(huLMeHTa 3araca rpy3onogbemMHocTn f_

1.5 —3 ons TKeNbIX YyCnoBuii

* 1—1,5 Ans HopMabHbIX YCOBMIA

* 0,5—1 pns ycnosuii paboTsl 6€3 0Co6bIX TPEOOBAHMIA K YPOBHIO
LUyMa AN TOYHOCTH

[Mpu BbIGOPE NOAWINMHIKA, Pab0TatOLLErO B
TSKENbIX PaboUnX yCnoBusix, KO3M®OULMEHT 3anaca
PY30MOALEMHOCTH fS AOMKEH ObITb BBICOKIM.

- MuHuManbHasi pagvanbHas Harpy3ka

Bo nsbexaHue SBneHus Npockanb3biBaHiis Mexay Tefami KadeHus
1 BOPOXKaMU, B YaCTHOCTW MPW MOBLILUEHHBIX CKOPOCTSX WK
YCKOPEHNSIX, K ABYXPSAHBIM CHEPUHECKUM POAMKONOALMMHAKAM
[OMKHa BbiTb MPUNOXEHa MUHNMANbHAS Harpy3Ka.

P_=001C,

P . = MiHUManbHas paauasbHas Harpyska, (HbtoToH)
C, = HOMUHasIbHasA CTaT4ecKast rpy30nofbeMHOCTb, (HBOTOH)

- OceBasi Harpy3ka

Cchepunyeckie ponnKonoALNMHIKIA MOTYT BblAEPXXMBATb NOBbILLEHHbIE
oceBble Harpyskit. OfHaKo PEKOMEHAYETCS He MPEBbILLATL 3HAYEHNE
F/F =03.

IMpy BbICOKMX KOMOMHMPOBAHHbIX Harpy3kax 1 BbICOKNX CKOPOCTSX
cneayeT yuuTbiBaTh haKTOP NOBLILIEHS TEMMEPaTypbl NOALNMHIKA.



L'IACTb 4 TexHun4eckune pekomeHgauunum

CKoppeKTupoBaHHas [0NroBe4YHOCTb

* BasoBasi HomUHanbHas fonroseyHocTb L, — 310 3a4actyio
YOOBNETBOPUTENbHBIA PE3YNbTaT OLEHKM Pabouyix XapakTepUCTHK
MOALUNNHMKA. STOT CPOK CAyObl ycTaHaBnmeaetcs Ans 90% ypoBHs
Ha[leXXHOCT MOALUNMHUKOB, PaboTaloWMX B HOPMabHBIX Paboymx
YCNOBUSIX. B HEKOTOPbIX Cy4asx MOXET BO3HUKHYTb HEOOXOAMMOCTb
nepepacyeTa cpoka cnyx6bl Ansi 0Co6bIX YCNOBUA CMa3blBaHMS 1
aKcnnyarauum.

NS NoAWNNHUKOB 13 BbICOKOKAYECTBEHHbIX CTanen npu HU3KOIA
Harpy3ke 1 61aronpusiTHbIX YCII0BISIX SKCMTyaTaLui MOXHO AOCTUYb
04eHb BbICOKIAX 3HA4eHNIA CPOKa CyObI N0 cpasHeHuio ¢ L, . Cpok
cnyX0bl MeHblug, Yem L., MOXET 6biTb Npu HebGNaronpusATHLIX
YCNOBUSX aKcnyaTaumm.

10°

Mpwn Harpy3kax Huwxe Cu (koTopas onpegenseTcs B CTaHgapTe
ISO 281 Kkak «npepenbHas ycTanocTHas Harpy3aka») COBPEMEHHBIN
BbICOKOKA4ECTBEHHBI NMOALINMHIK MOXET BOCTUNYb GECKOHEYHOrO
Ccpoka cnyx6bl npy 6naronpUsTHLIX PEXNMAaX CMa3blBaHMS, YACTOTbI
cpegbl 1 Apyrux pabounx yCaoBusx.

HanHas Harpyska C, MOXeT 6biTb TO4HO ONpe/eneHa B 3aB1CUMOCTy
oT:

® TUNOB MOALLMMHIKOB;

® X BHYTPEHHIX rEOMETPUYECKIX NapameTpoB;

* npefena ycTanocTu mMatepuana 6eroBbX AOPOXEK.

B crangapte ISO 281 npefoctaensietcs Heobxogumas dhopmyna
ANs pacyeTa AOCTAaTO4HO TOYHOrO 3HAYEHUS HA OCHOBE CTaTU4ECKOI
rPY30MOABLEMHOCTY NOALLUMHMKA.

* B mexpgyHapogHom cTtaHgapTe ISO 281 cogepxxutcs noHsiTue
MONpaBOYHOr0 KO3(dNLINEHTA CPOKA CAYXObl @_, KOTOPbIiA NO3BONSIET

iso’

paccunTaTh CKOPPEKTUPOBAHHYIO JONTOBEYHOCTL MO hopMyJe:

an = a1 aiso L10
KoathduumeHT a, ncnonbayertcs Ans pacyera cpoka CryXGel
AN YPOBHS HALEXXHOCTM, OTAnYaroLerocs ot 3HadveHus 90%,
NPEeQyCMOTPEHHOrO B ICXOAHON hopMmyre.

KoahuLeHT & Mo3BOMSET OLIEHUTb BAMSHUE CMA3KY 1 3arPASHEHII
Ha CpOK Cy>X6bl MoALNNHNKA. OH y4UTLIBAET YCTANOCTHYO MPOYHOCTD
CTanu NOALWNMHMKA.

Wcxops 13 TOro, YTO METOR OLEHKM &, MPUHATIA B CTaHAapTe
ISO 281, noCcTaTOYHO CNOXKEH NS MPUMEHEHIISI HEMOATOTOBNEHHBIM
nonb3osatenem, komnaHus NTN-SNR nocTapanacbh Hantn gpyryto
BO3MOXXHOCTb 11 MPEAOCTABNTL CBOMM K/MEHTAM MPOCTO METOR
onpefesneHs a ¢ Y4eToM [OMyLLEHWHA, MPUHSTLIX B CTaHAAPTE:

—> YTO NpepaenbHas ycTanocTHas Harpyaka Cu HanpsiMyio 3aBUCKT OT
CTaTYECKOI rpy30NOAbEMHOCTIA NOALNMHIKA;

= 4TO (haKTOp 3arps3HEHNS BNAETCS MOCTOSHHBIM HE3ABICMMO OT
YCNOBWIA CMa3KI 1 CPEHEro AnaMeTpa NoaLNNHIKA.

MeTop, npeanaraembiii komnaHuenn NTN-SNR, no3sonsieT 6bICTpo B
rpacdr4eckoit (hopme OLEHINTb KOIDMULMEHT a_ .

Hatum VHXEeHepbl roToBbl MOMOYb Bam npn HeobXxoauMocTn ¢
MaKCMasbHO TOYHOCTbIO onpenennTb aToT KOSq)qJI/ILl,I/IeHT.

NTN. sNnr,. ,
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MeTtop pacyeTta KoadhuuneHTa KOPpPEKTUPOBKU AONITOBEYHOCTHU
a. (Ctanpaprt ISO 281)

[laHHas guarpaMma no3BosseT ONPELeNnuTs a._ ANs ABYXPSAAHBIX CHEPNYECKIX POIMKOMOALIMMHUKOB MO CERytoLEMy METOAY:

is0

1. OnpenennTb BA3KOCTb CMa3K Npu paboyert TemmnepaType ¢
MOMOLLBIO rpadvka, KOTOPbIA HaxoauTes Ha cTp. 36.
OnpepennTb BA3KOCTbL 6a30B0Or0 Macna s CMasblBaeMblX
MOALUMMHIKOB.

2. OnpepenuTb YPOBEHb 3arpsi3HEHNS:
¢ BbicoKuin ypoBEHb YMCTOTI
Macno, 0ThunLTPOBAHHOE YEPES CBEPXTOHKMIA ONALTP;
HOpMarbHble paboyne YCNoBMS 418 3aKPbITbIX NOAWNMHUKOB
CO CMa3Koii Ha BECb CPOK 3KCMyaTaLiu.
* HopmanbHas unctota
Macno, oThunbTPOBaHHOE YePEe3 TOHKMI DUNbTP;
HOpMarbHble paboune YCoBHs A5 MOALUMMHUKOB C
MOXW3HEHHON CMa3KOM, OCHALLEHHbIX 3aLLUTHON NNaCTUHO.
* HeGonbluoe 3arpsisHeHne
Hanu4re HeboNbLIOrO 3arpsi3HEHIs! B Macre.
* TunuyHoe 3arpsisHeHne
Macno nocne rpy60ii 04MCTKIA; YaCTHLbl U3HOCA AN YACTULIbI,
rmonasLLe N3 OKPY>KaloLLEN Cpeapl.
O6bI4HbIE paboyme yCnoBus Anst CMa3blBaeMblX MOALUNMHUKOB
6€3 BCTPOEHHOrO YNIOTHEHNS.
* [pu cuNbHOM 3arpsi3HEHUM CHUTATD, YTO a
0,1.

OyneT MeHbLUe

iso

3. C y4eToM Harpy3oK, MPUIOXKEHHbIX K NOALUMMHIKY, paccyuTaTb
9KBWBANIEHTHYIO Harpy3Ky 1 COOTHOLLIEHIE CTaTUYeCKas
rPy30N0bEMHOCTL/3KBYBANEHTHas Harpyaka: G,/ P .

4. Ha rpacuke 1 onpegen1tb NOA0OXKEHNE TOUKM 1 B 3aBUCUMOCTY
OT YPOBHS 3arpsiaHeHmst 11 3Hadenmst G,/ P .

5. HainTn To4Ky 2 , MCXOAs U3 CPEeaHero amameTpa NOALUMIHIAKA:
Dm = (mnameTp 0TBEPCTUS + HAapyXHbIN grameTp)/2

6. Haiitn To4Ky 3 B 3aBMCUMOCTY OT YaCTOTbl BpaLLEeHNs
MOALIUMHKA.

7. Havity To4Ky 4 B 32BMCMMOCTU OT BABKOCTU CMa3Ku Npu
paboyeli Temneparype

8. Touka 5, koTopas HaXoAUTCS Ha NepeceyeHn NPSMbIX,
MpoBefeHHbIX 13 TOHEK 2 1 4, ONPeAensieT 30Hy 3HaYeHs a_ .
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L'IACTb 4 TexHu4eckne pekoMmeHgaumnm

PonukoBble NOAWMNHUKY: BblYMCNeHne Ko3ddmuueHTa a,_

5 RS ‘ O
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Onpegenexne MUHUMaNbHON BA3KOCTW, TPEOYEMON N ONPEeaeneHHON
paboyen TemnepaTypbl

OnpegeneHne MUHUManbHoN TpebyeMon BA3KOCTM

OnpepeneHne MMHUManNbHOW HEOOXOANMON BA3KOCTU

[ins cMa3blBaHNs NOALWMMHNKOB 06bIHHO MPVYMEHSIOT MUHEPaNbHble  rpaduk 3aBUCUMOCTY BA3KOCTY OT Temnepatypbl. [pu oTcyTcTBMM
macna ¢ BA3KOCTbt0, paBHoM npumepHo 90. MocTaBLLUMKN 3TIX Macen  Takoro rpadmka MOXXHO CMONb30BaTh CREeayHoLLMiA 06LLMiA rpacduK.
NPUBOASAT TOYHbIE XapPaKTEPUCTUKI CBOEN MPOZYKLMM, B YACTHOCTMH,

KunemaTtnyeckas BaskocTb 1 3000

(cCT vm mm?/c)
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Patouas Temneparypa (°C) T

Macno xapakTepuayeTcs HOMUHANBHOI BA3KOCTBIO (B CaHTVCTOKCAX) MPW HOMUHANBHON Temnepatype, pasHoi 40 °C, ucxogs us aToro,
MOXHO paccyuTaTh BA3KOCTb NPU APYroi paboyel Temneparype.

Pa6oune ckopoctu

BasoBas TennoBas YacToTa BpalieHus n,,

Ba3oBas TennoBas YacToTa BpalleHnst — 3TO 4acToTa BpalleHnss  Tabauuax, cooTBeTCTByOT cTaHgapty ISO 15312. HomuHanbHble
BHYTPEHHErO KOMbLA, MpW KOTOPOM AOCTUraeTcs TEMmjoBOE  YCNOBMS, OMPEOENeHHbIE COrnacHO 3TOMy CTaHZapTy, MOryT
PaBHOBECIIE MEXY TENAOM, MPOM3BOLVMMbIM TPEHNEM, W TEMOBLIM  MPUMEHSATLCS KaK AN CMaskum XUOKM MacnioM, TaK 1 LS CMasKy
MOTOKOM, OTBOAMMbIM YEPe3 KOHTaKTHYH0 MOBEPXHOCTb (BaNl M KOPMYC)  KOHCUCTEHTHOW CMasKoil. CTaHAapT NPUMEHSETCS AN NOALUUMHUKOB
NOALNMHIKA B HOPMAbHBIX YCNOBUSIX. ¢ puametpom oteepcTust 40 1000 MM BKNKOUATENBHO.

3HayeHns 6a30BOI TENOBOI YaCTOTbl BPALLEHIS!, YKa3aHHbIE B

BasoBble ycnoBus, onpeaenstowme BbigeneHne TeNN0Thl 3a CHET TPEHUS:

* CpeqHsst TeMnepartypa Hapy>HOro KofbLia nopwnnHrka 8 @ 70°C

¢ CpenHas Temnepatypa okpyxatoLen cpeasl 8, : 20°C

* HomnHanbHas Harpyska P, = 0.05 x G, (5% oT 6a30B0it paauasbHoil CTAaTUYECKOI pY30MOALEMHOCTH,
B Ka4€CTBe YICTOII PaguanbHoON HarpysKi)

* CMaska: MuHepanbHoe Macho 6e3 Mprcafok fisi CBEPXBbICOKIIX AaBNieHNiA, y KoToporo npu 6 =70°C,
K/HemaTin4eckas BAskocTb v, = 12un?/c (ISO VG32)
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L'IACTb 4 TexHun4eckune pekomeHgauunum

MatemaTu4yeckuii pacyeT coriiacHo ctaHgapty ISO 15312

TN g

30.10 3

ﬂe(i 6a30Bas TennoBas Yactota BpaLleHns

Or

[10°7 . for(veng)?®*.dp®+fq . Pyd ]l =0, A,

: NONPaBOYHbI KO3MMULIMEHT A MOMEHTA TPEHIS, HE3aBNCALLEro OT HarpysKi (3Ha4eHns cornacHo ctaHpapty ISO 15312 npusepaeHs! ans

f, . NONPaBOYHbI KOAMULIMEHT A1 MOMEHTA TPEHS, 3aBUCSLLIETO OT Harpy3Ky (3HayeHus cornacHo ctangapTy ISO 15312 npueegeHs! Ans

nHopmaLmm)
i
MHopmaLm)
v, | KMHEMaTi4ecKas BA3KOCTb CMasKiA
d,, : cpeanuit puameTp nogwwnHika Dm = 0,5(D+d)
q, : 6asoBas NNOTHOCTb TENIOBOro noToka gr = 0,016 Br/mm2. Ecm Ar>50 000 mm?, Torga gr = 0,016(Ar/50 000)-0.34
A : 6a30Bast nnoLaib TennoBbiAeNsitoLLeii noBepxHocTn Ar = w X B(D+d)

MpepenbHas Tennosas YacToTa BpaLieHUsi

MpenenbHas TennoBas 4acToTa BpalieHUs — MakcumasbHas
[LONYCTUMAs CKOPOCTb, KOTOpas 3aBUCHT OT MEXaHNYECKIX NPEAENOB,
TaKux Kak Npegen NPOYHOCTY AeTaneil NoaLWNNHIKa Ha paspbIB.

Bbibop npenenbHol TennoBoi YacToTbl BPALLEHUS OCHOBaH Ha
NPaKTUYECKNX UCTIbITAHNSX.

[JonycTumas no TemnepaType 4acToTa BpalleHus

[llonycTvmas o Temneparype 4acToTa BPALLEHA N, — 3TO CKOPOCTb
BpaLLieHVsi, Npu KOTOPO CPeAHsisl Temnepatypa MOALIMMIHIKA
[OCTUraeT NpefenbHoro JONyCTMOrO 3HAYEHMS B peastbHbIX YCIOBUSX
aKcnyatayumu. YTobbl onpeaennTb AONYCTUMYIO MO TemMnepaType
4acToTy BpalleHUst AN KOHKPETHbIX YCNOBUIA MPUMEHEHNS,
HEOOXOMNMO YHECTb BAMSIHIE HArPY3KI U KIHEMATUYECKON BS3KOCTHA
Ha 6a30BYl0 CKOPOCTb. ECnin mapameTpbl Harpy3Kn 1 BS3KOCTY
MPEeBbLILLAIOT HOMUHANBHbIE 3HAYEHUS!, COMPOTUBIIEHNE TPEHUIO

Cma3biBaHKe Npy NOMOLLY XXMAKOro Macna

3HayeHne TennoBoi 4acToTbl BPALLEHUS YYUTHIBAET Takue
AOMONMHUTESbHbIE KPUTEPUM, KaK BECLLYMHOCTb PaboTbl, (DyHKLMIA
YNNOTHEHWUS, CTONKOCTb UMW MPOYHOCTL CemapaTopa, CMaska
HanpaBSIOLLMX MOBEPXHOCTEN cenapatopa, LEHTPOGEXHbIE CUlbl
11 UMbl BPaLLEHNSI, KOTOPbIE AECTBYIOT Ha Tena KayeHus, a Takke
Apyrue akTopbl, OrpaHn4MBatoLLE YacTOTy BPaLLEHWS.

YBENMYMBAETCS U Temnepatypa NOLWMNHMKA NOBbILLAETCS. B aToM
cry4yae NOALLMMHUK He CMOXET paboTath npu 6a30BON TENI0BOI
4acToTe BpalLieHus, ecin ToNbKO 6onee BbICOKME TEMNEpaTypbl He
ABNAOTCA AONYCTUMbIMI AN NOALLNMHMKA U yCJ'IOBVII7I €ro npumeHeHuns.
BnnsiHre Harpy3kn 1 KMHEMAaTU4ECKOI BA3KOCTU CMa3K/ MOXET
ObITb ONPENENeHO C MOMOLLbIO Anarpamm 1 1 2, KoTopble HaXOAATCS
Ha cTp. 38.

o fp . 4Nna onpenenexHnsa BAnsaHns 3KBMBANIEHTHOW ANHAMUYECKON Harpysku P

o fv . Onga onpeneneHna BnnaHns BA3KOCTN

Ecnu HomnHankHast Temnepatypa 6yaeT 0cTaBaTsLCs NOCTOSHHOI M paBHoi 70°C, ponycTiMas no TeMMepaType YacToTa BPaLLEHUs ONpenensieTcs

no opmyne:

nadm=ner.fp.fv

N = AonycTumas no TeMnepaTtype 4acToTa BpaLLeHus NOALWMMHIKa, 060p./MUH
N = 6a30Bas TennoBas 4YacToTa BpaLLeHIs

f, = NONPaBOYHbIN KOIMDULMEHT SKBUBANEHTHON AUHAMIYECKON Harpy3kn P

f = NONPaBOYHbIN KOAMDULIMEHT BA3KOCTI Macna

NTN. sNnr,. ,
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CmasbiBaHue npy NOMOLUM KOHCUCTEHTHON CMa3KM

[unarpamma onpegenexHus KoadduumeHta fv MOXeT Takxe
1ICMOJIb30BATLCS ANSi CMa3blBaHUS MPY NMOMOLLY KOHCUCTEHTHON
CMasKu.

B aTom cnyyae ctaHgapT peKoMeHIyeT, YTobbl KMHeMaTnyeckas
BSA3KOCTb 6a30BOro Macsna Mena 3HayeHue B ananasoHe ot ISO VG
100 go I1SO VG200 npwu Temnepatype +40°C ons konuyectsa macna,
3aHumatoLLero 30% cBo6oaHOro 06bema NOAWMMHIKA.

YT106bI ONpeaenuTb KoaduumneHT fv B cnyyae ncnonb3oBaHns
KOHCWCTEHTHOW CMa3Kw, CNeayeT HailTu 3HaveHue fv Ha guarpamme
1 onsa BsiskocT 6a3oBoro macna npu +40°C BbIGPaHHON CMa3Ku
1 pasgenuTb Ha fv ana Bsskoctn 6azoBoro macna no ISO VG
150 (cpepHee 3HaueHue ans 6a30BbiX MaCeN, Pa3peLleHHbIX ANs
MPUMEHEHNS COrNAcHO CTaHAaPTY).

f, pabouas BsiskocTh Ga3oBoro Macna
ISO VG 150

f, BaskocTb Gasosoro Macna

Mpumep

Cdpepuueckuin ponmkonoawmnnHmk NTN-SNR cepumn ULTAGE 22216EA ¢ cooTHowweHnem P/CO = 0,2, KOTopblil CMa3blBaeTCst Nput
MOMOLLM XWAKOro Macna ¢ BsskocTbto ISO VG 220 mm?/c npu Temnepatype 40°C.

[lonycTimas no TemMneparype YacToTa BpaLLeHus:
d.=0.5(80+140) = 110 mm

n,, = 4200 06/MuH

CornacHo uarpamwve 1:f = 0,83

CornacHo guarpamme 2 fp =05

[lonycTimas no TemMnepartype CKOPOCTb B TUX
YCOBUSIX COCTaBISIET
N, = 4200 x 0.83 x 0.5 = 1740 06/MuH

KoapuumenT f,

0,4 0,5

I KoadhpuumeHT fp

PIC, =005

PIC, = 0,1

PIC, =02
PIC, =03
PIC, =04
PIC,=05

Ecnn pa6o*me CkopocTu 6nn3kn K npenenbHbIM, YKa3aHHbIM B TabamLax NoALLMIHNKOB, cnepyer 06paTI/ITbCFI B NpencTaBmMTeNbCTBO

komnaHum NTN-SNR B Baiuem peruoHe.
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LlACTb 4 TexHNn4eckne pekomeHgaummn

Cma3sbiBaHue

MHeHve cneunanncToB

TonbKo KOPPEeKTHOe CMa3biBaHWe rapaHTMPYeT ONTUMANbHYI0
paboTy NOAWMNHMKA U MEXaHN4YeCKOoro o6opyaoBaHus, B
KOTOPOM MCMOJb3yeTCS NOALWMMHUK.

HaLw npakT4ecKmin onbIT NOKa3bIBAET, YTO:

* 55% cny4aeB NpeXxaeBPEMEHHOr0 BbIXOLA NOALNMHIKOB U3 CTPOS
BbI3BaHbl NPO6EMaMK CO CMa3blBaHNEM;

® HE[OCTaTO4HOE CMa3blBaHIE 3HAYNTESBHO COKPALLIAET CPOK CIyXObl
MOALWNMHNKA.

YCTaHOBNEHO, YTO NOBTOPHasi CMaska 3a4acTyt0 He BbIMNOJIHAETCA
13-3a TPYAHOro A0CTyNa K NOALUMNHKAM N HEAOCTAaTO4YHOro 3HaHNA
MoNb30BaTENEM CBONCTB MHOMMX TUNOB CMa304HbIX Marepuanos.

B cBA3M ¢ TeMm, 4YTO BbIGOP CMA304HOTO MaTepuana, MeTof
CMa3blBaHIs, TOYHOE KONIMYECTBO CMa3ku, NOAABAEMOe B MOALLNMHYIK,
11 NEPUOANYHOCTb KOHTPOS AOMKHbI ObIT MPEAMETOM CrieLmabHbIX
ICCIeA0BaHMiA, Halla KOMMaHUsi roToBa MPeaoCcTaBUTb Bam CBOM
peKoMeHaaLmiA.

MpUHLMMBI 1 NPeUMYLLECTBA NPaBWbHOrO CMa3biBaHKs

 CMa30yHblil MaTepuan 0bpasyeT MacisHYIO NAEHKY MEXAY Tenamm
KayeHnst 1 [OPOXKOIA Ka4eHusi, KoTopasi NpefoTBpaLlaeT N3HOC
1 3aefaHue COCTaBHbIX 3MIEMEHTOB NPU KOHTaKTe MeTanna ¢
MeTansoMm.

* Kpome TOro, MacnsHas nieHka 3alluiaeT AeTanm oT Kopposuu.

 Cma3Ka 3al/ILaeT NOAWMMHIK OT NonaaaHis BHELLHUX TBEPAbIX
W KNTKNX 3arpsisHEHNIA 11 CoCOBCTBYET OTBOAY 4acTuL, N3HOCa,
06pa30oBaBLUNXCA NPY OBIDKEHNN LeTanei.

* CMa30yHblil MaTepuan yMeHbLIAET TPEHUE 1 TEM CambiM CHIDKAET
noTpe6sieMyto MOLLHOCTb, YTO 06ECNEUNBAET IKOHOMUIO SHEPTUN.

* B ciyyae LypKynsiLui Macno OTBOLAWT TEMO U1, TakuM 06pa3om,
y4acTBYeT B 06€CMEeYeHNN TeN0BOro 6anaHca MaLlmHbI.

Cpok cnyxObl NOALUMMHUKA HANPSMYIO CBA3aH C 3 (HEKTUBHOCTbLIO

Mac/isHOW NEHKN, KOTOpas 3aBKCUT OT:

° XapaKTepUCTMK CMa304HOro Matepuana 1, B YaCTHOCTH, OT ero
TENNOCTOKOCTH, CTOMKOCTY K BUOPALMAM U T. A.;

® peXMa Harpy3Ku 1 4acToTbl BPALLEHWS NOALUMMHIKA.

Bbi6op Tvna cMasku

CmasbiBaHne npu NnoMoLLKn macna

* XopoLuee pacnpeaesneHe cMasku no NOALINMHUKY
 XopoLLas hnanKo-X1MMn4eckas ctTabuibHoCTb

CMagzouHble MaTepuabl 06LLEero HasHauYeHNs He BCerga OTBeYaroT
cneunhuyeckiM TpeboBaHUSM OTAENbHbIX 06/1aCTEN MPUMEHEHNS.
MOAWNNHAKY, NpeAHas3HaYeHHble As paboTbl B YCAOBUSX
MOBbILLEHHbIX Harpy30K, CKOPOCTElA, TEMNepaTyp, B NPUCYTCTBUM
BOAbI, Bfaryt niav BuGpaumii, TeBYIOT NPUMEHEHUS CrieLanbHo
CMas3Ki.

KomnaHust NTN-SNR nocTosiHHO NpoBOANUT UCCAENOBaHUS B STON
061aCTI COBMECTHO C KPYMHEALLIMMU MUPOBbLIMI MPON3BOAUTENAMY
CMa304HbIX MaTepuanoB. Takum 06pa3oM, Mbl MPUOBPENN 3HaHMS
1 MPaKTUYECKMA OMbIT MPUMEHEHMS] BOMBLUNHCTBA CMa3ok,
NCNONb3YEMbIX A5 MOALNMHIKOB.

CmasbiBaHue npu nomoLun KOHCWUCTEHTHOVA
CMasKku

* YycToTa MexaHn3mMoB

¢ [poLuie 06ecneynTb XOPOLLEE YNIOTHEHIE
* QopmupyeT 3aLuTHBbIN 6apbep

¢ [pocTas cbopka

¢ [pocToTa o6palLeHIs
npemmymeCTBa o OxnaxaeHue NopLUnmHIKa P pai
. ¢ Pepikoe nepecMasblBaHiie (MIHOrAa ee XBaTaeT Ha BECh
¢ [pocTOTa KOHTPOIS CMa3KW: COCTOSHIE, YPOBEHb
CPOK 3KCnayarauu)
* BO3MOXHO UCMOJIb30BaHNE NOALINMHUKOB C
NPELBapUTENHO 3aM10XKEHHO CMa3KoN
* KoathuLMEHT TPEHIS BbILLE, YeM Y Macna
* HeobxoanmMo xopoLLee ynnoTHeHe npu cbopke OISO G IETE
A P Y P P ¢ [py HeOBXOMMMOCTY MOBTOPHOIO CMa3biBaHNs CieayeT
o [py LAMTENBEHOM NPOCTOE MIOXO 3aLNLLAET OT
CHUMATb 11 MPOYNLLATE MOALIMMHUK
He.U,OCTaTKVI OKVCTNIEHNS N BNAXXHOCTM

HE3aBCHMOI LMPKYSLIAN A0 BpaLLeHNst

o [InnTenbHbIii 3anyck 060pyA0BaHNS Npu HEOOXOAUMOCTH

 HeT BO3MOXXHOCTW NPOBEPUTH YPOBEHb KOHCUCTEHTHOM
CMa3K1, MO3TOMY HEOOXOAMMO NEPUOANYECKI MOMONHSATL
CMa3Ky, YTOObl BOCTIONHUTb YTEYKMU, KOMNEHCUPOBATb
3arps3HEHms 1 CTapeHne CMasku

NTN SNy, ,
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XapaKTepVICTVIKVI KOHCUCTEHTHbIX CMa304HbIX MaTEPNasioB

KOHCUCTEHTHbI CMa304HbI MaTepyan — TO MPOAYKT, UMEIOLLIAI KOHCUCTEHLMIO OT NONY>KMAKON A0 TBEPAON, MOAYHEHHbIV NyTEM AUCNEPCUN
3arycTuTens (Mbina) B XXUAKONA CMa3Ke (MUHepanbHOe MK CUHTETUYECKOE Maco).

[Ons npupaHns KOHCUCTEHTHOM CMa3Ke HEKOTOPbIX CrieLanbHbIX CBOACTB B HEE MOTYT ObiTb A06aBNeHbl Mpucagku. B cBssn ¢ Tem, 4to
BCE YalLle MCroNb3yKTCs NOALINMHIKY, paboTaloLme C KOHCUCTEHTHON CMa3Kol, a TakKe PasBMBAETCA KOHLEMLWS MOXKN3HEHHON CMa3KM,
KOHCWCTEHTHbIN CMa304HbIA MaTepuan CTaHOBUTCSA MOMHOLEHHbIM KOMMOHEHTOM NOALMNHMKA. CpoK CnyX6bl NOAWMNHIKA, @ TakXKe ero
NOBELEHME B Pa3NNYHbIX YCNOBUAX, B 3HAYNTENBHOI MEPe 00YCNOBIEHbI CBOACTBaMM NPUMEHSEMOrO CMa304HOr0 MaTepuana.

®OU3NKO-XMMUYECKMEe XaPaKTEePUCTNKN

KoHcueTeHuua MeHeTpaLys KoHcucTeHuus

385 - 355 Monyxupakas
© KOHCUCTEHLMIO NAACTUYHbIX (KOHCUCTEHTHBIX) CMa304HbIX 240310 o
MAaTepUasioB KNaccubuLMpyKoT cornacHo knaccam NLGI - HeHb MArkas
(HaumoHanbHbIA MHCTUTYT KOHCUCTEHTHbIX cMa3ok CLLIA). 295 - 265 CpenHemsIrkas
KOHCUGTEHLS OnpenensieTcs neHeTpaLveit (Fy6uHoi norpyXKeHus) 250 - 220
CTaHAaPTHOrO KOHYCA B UCCNeayeMyto CMasKy (COorniacHo 205 - 175 MonyTeepaas

TpeboBannaM K ncnbitaHuam ASTM/D217).
* [N NOAWMNMHIKOB 06bI4HO BbIGUPAOT NAACTUYHbI CMa304HbIN
marepuan ¢ KOHCUCTEHLMeN Knacca 2.

BsiskocTb 6a30Boro Macna: 06bi4HO 3apaetcs B cCT (Mm?/c) npn Temnepartype 40°C.

MnotHocTk: 0,9.

Temnepartypa kannenageHvs: Temneparypa, npu KOTopoil NagaeT nepeas Kanns, A0BEAEHHas A0 XWAKOro COCTOSHIA NPy Harpese obpasLia.
Mopsigok BennyuH: 180°C/260°C B 3aBMCMMOCTM OT COCTaBa NNacTNYHON cMasku. MakcumanbHas Temnepartypa UCrnosb30BaHNs NaCTUYHON
CMa3Ky 00bI4HO 3HAYUTENBHO HKE TEMMepaTypbl KannenageHns.

(DyHKLI,VIOHaJ'I bHbIE TEXHNYECKNE XaPAKTEPUCTNKN

YcnoBus 1CNoNb30BaHNA KOHCUCTEHTHBIX CMa30K (packaTblaHue, NepemeLLnBaHmne) TPEOYIOT NPUMEHEHNS CrieLanbHbIX NOLWNMHUKOBbIX
CMa304HbIX MaTepMaoB, KOTOPbIE HE MOTYT BbiTb BbIGPaHbI TONBKO Ha OCHOBE MX (H3NKO-XMUYECKIX CBOCTB.

Viccneposatensckuin n ncnbitatenbHblid LeHTP NTN-SNR nocTosiHHO MPOBOAWT aTTeCTaLMOHHbIE UCTbITAHUS Ha MOALWMMHUKAX, KOTOpbIE
MO3BOASIOT HaM PEKOMEHOBATb KOHCUCTEHTHbIE CMa3KIA, ONTUMabHO afaanTUPOBaHHbIE ANst 3afaHHbIX YCNOBUIA SKCMayaTaLmm.

TexHu4eckue yCnoBuns aTTeCTaLMOHHbIX UCMBITAHUIA ONPEAENSIOT KOHTPOb CNELYHOLLX OCHOBHBIX KPUTEPUEB:
® CTOKOCTb K MEXaHNYECKIIM BO3AENCTBISM B LUAPUKOBLIX NOALLMMHNKAX;

® CTOMKOCTb K MEXaHN4eCKUM BO3LEACTBUSM B PONMKOBBIX MOALUMMHIKAX;

® BOOCTONKOCTb;

* YCTOIYNBOCTb K BbICOKMM 11 HI3KIIM TEMMepaTypam;

* afreans (LeHTPUdYrupoBaxme);

® CTOMKOCTb NpK BUGpaLmsix (NOXHOe 6pMHeNNMpoBaHIe);

® YCTON4NBOCTb K BbICOKM CKOPOCTSIM;

*UT. 4.

ST KpuTEPUI MOTYT BbITb AOMOJHEHbI B 3aBUCUMOCTY OT Pe3ysbTara, KOTOPbIA XOUET NONyYuTh 3aKa34uK. Beibop cMa30uHbIX MaTepuanos
ON5 OnpefeneHHbIX paboyrx YCnoBmiA — 3TO KOMNPOMUCCHOE PeLLEHe, K KOTOPOMY MPUXOAST Mpn paboTe C TEXHUYECKMI YCOBUSMI HA
060pyA0BaHM.

[ns nonyyveHns DONOMHUTENBHON NH(OPMALMK O TEXHNYECKMX XapaKTepuUCTMKax CMasok 1 1x nogbope cnepyeT 06paTuTbes K HaLnm
Katanoram Experts & Tools nnu cesizatecst ¢ npeactasutenscteom komnau NTN-SNR B Batem pervioHe.
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qACTb 4 TexHn4YecKre pekoMeHgaLumm

METOAbI PACYETA MOTPEBHOCTEN NOALLUMMHUKA B CMA3OYHOM MATEPUATE

BbIBOP BA3KOCTV CMA304HOIO MATEPWANA (MACIA TN KOHCUCTEHTHOW CMA3KW)
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CpepHuia anameTp noAwmnHuKa (Dm)

¢ Onpepenute CpegHuii AnaMeTp NOALUMMHNKA A = (BHYTPEHHWIA NaMETP + HaPYXXHbI auameTp)/2.

 Cnepys 3a TOYKOM B no rpacuiky, HaiauTe TOUKy NepeceyeHiisi C MHNEN YacToThl BPaLLEHUs MOALUMIHUK.

¢ Onpepenute To4ky C, nepeceyeHe ropU3oHTaIbHON IMHWK, UAYLLEIA OT TOYKW B, 1 BEPTUKANBHON NMHMI, HAYMHAIOLLEIICS OT npeaena
3 heKTNBHOTO (XOPOLLEro) cMa3biBaHWs, COrIACHO TMY MOALIMMHYKA.

¢ OnpepenuTe 3Ha4eHNe HaKIOHHON IMHIK, MpoxoasLuen Yepes Touky C (B gaHHOM cnyyae - 60).

* 3aTeM HeobXOMMO BbIYMCINTL BA3KOCTb CMA304HOrO MaTepuana, B peasbHbx Paboumx YCHoBisiX, yHUTbIBas Mpu STOM pabouyto
Temnepartypy NoaLNnHIKa.

[Mo BepTUKanbHO LuKane (tabnuua Ha cTp. 36) BO3bMUTE 3HaYEHE PacHETHOV 6a30B0II BASKOCTH.

OnpepennTe TOYKY NepeceyeHs 3TOro 3Ha4eHNs 1 paboyei TemMneparypbl NOALUNMHIKA.

Tpebyemas BA3KOCTb - 3TO TO 3HaYEHIE, KOTOPOE HAXOAUTCS Ha HAKNOHHOM JIMHWM, MPOXOASILLEN Yepes 3Ty TOYKY (MPUBAN3UTENLHO
SAE 50 unn VG300 B gaHHOM cnyyae).

N-I-N0 @0 o O With You
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KOJIMYECTBO CMA304YHOI0O MATEPUAJIA
MOBTOPHOE CMA3bIBAHUE

CMAS3bIBAHVE MPW MOMOLLIN MACIIA
(MMHUMANBHOE KONMNYECTBO)

MuHUManBHBIA NOTOK Macna (CM3/MM)
300

200
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50
40
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HYACTOTA NOBTOPHOI'O CMA3bLIBAHN/A

ba3oBas nepnoAMYHOCTb B Yacax
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0,27

CMA3bIBAHVIE KOHCUCTEHTHOW CMA3KOW (KONMYECTBO)

/13nnwHee KONMYECTBO KOHCUCTEHTHON CMa3K MOXET BbI3bIBaTb
MeperpeB NoALNMHIKA.

KoHcncTeHTHast cmaska AomkHa 3aHumMathb 20-30% cBo6oHOrO
MPOCTPaHCTBa BHYTPY MOALIMMHIKA.

®dopmyna BblHUCNEHNS TPEBYEMOro
BeCca KOHCVICTEHTHOW CMa3Ku:
G =0,005DB

CpefHuii anameTp noAwMnHuKa (M) Dm =

G = 'pamm (uam cmd)
D = Hapy»Hblil fnameTp NoaLnnHUKa (B MM)
B = LLnpuHa nogwmnHuka (8 M)

VcknioyeHns:

* Konmn4ecTBo CMaski MOXeT 6biTb yBennyeHo Ha 20% ans
KOPMYCOB, OCHALLEHHbIX OTBEPCTIEM 15 OTBOLA CMa3KM.

e [MofWwnnHYK, BpaLLAIOLWMACS Ha O4eHb HU3KOI CKOPOCTM, MOXHO
3arnoJsHATb CMa3Ko NOMHOCTbIO

D+d
2

e LIJapuKoable NOALWMUMNHUKK

Liununapuyeckue

PONMKONOAWMUNHUKN

KoHuyeckue
POSIMKOMOALINMHUKYA

Pabou4as ckopocTb
MakcumanbHas cKopocTb

__Ccpepuyeckue
PONMKONOAWMNHNKN

Yacrora NOBTOPHOIro CMasblBaHNA (Fb) 3aBMCUT OT TuNa NOALUNMNHMKA N COOTHOLLEHNA paﬁoqeﬁ CKopocTn MaKC/MansHo CKOpOCTH,

yKasaHHoI B crieLychnkaLmin MofLWMMHIKA.




L'IACTb 4 TexHu4eckne pekoMmeHgaumnm

JaHHoe 3Ha4YeHVe YacToThl NepecMasblBaHUsi HEOOXOANMO OTKOPPEKTUPOBATb CNeayloLMm KoadduumeHTamu,
3aBUCSLLMMN OT BHELLHUX YCTIOBUI 3KCrJlyaTauum MexaHn3moB (Mbliib, BNa>KHOCTb, yAapHas Harpy3ka, Bubpauuu,
BEPTUKaJIbHOE MOJIOXKEHME, paboyre TemnepaTtypsbl 1 T.4.), Mo popmyne: Fc=Fb x Te x Ta x Tt

Ycnosus
BHewHsa cpepa MPUMEHEHNS ‘ Temnepatypa
Mbinb }éﬂgp:az:arpyska [ins ctaHgapTHoi [ns
Ycnosus BnaxHocTb Be smbaanoe [nanasoH KOHCVCTEHTHON BbICOKOTEMMEPATYPHOI
KoHpeHcar P CMasKu KOHCVCTEHTHOI CMa3Kut
MONOXEHNE
Te Ta Tt Tt
CpepHuii 0,7 g0 0,9 0,7 po 0,9 75°C 0,70 0,9 -
Bbicokuit 0,4 po 0,7 0,4 po 0,7 75°C o 85 °C 0,4 po 0,7 0,7 po 0,9
OueHb BbICOKMI 0,1 g0 0,4 0,1 g0 0,4 85°C po 125°C 0,1 00,4 0,4 po 0,7
- - 130°C po 170 °C - 0,1 00,4

Mpumep: noaLmMnHNK 22212EA co cTaHAapTHOI KOHCUCTEHTHON CMa3KoM, YacToTa BpalyeHns - 1500 06/MuH., yCnoBus - Mbiflb, NPy
Temnepatype 90°C, Npoyne orpaHnH1BatoLLME YCA0BIS OTCYTCTBYIOT:

22212 = cchepnyecKnin pOAMKONOALWMNMHAK

basoBas Tennosas YacToTa BpatyeHus = 5600 06/MuH.

®akTnyeckas ckopoctb = 1500 06/MUH.

BT GO e WG 0] 0,27 —> YacToTa MoBTOPHOrO CMasbiBaHis = 45004« Te=0,6 —> mbinb
n. ckopocTb = 5600 06/MIH 5600
& Ta=0,9 —> HopmarbHast cpega

CkoppekTipoBaHHast Yactota Fc = 4500 x 0,5 x 0,9 x 0,3 = 600h T=03 e
BEC KOHCUCTEHTHOW CMA3KW MNPV MOBTOPHOM CMA3bIBAHIN
CKOppeKTVIpOBaHHaﬂ 4acToTa NOBTOPHOro CMa3blBaHMA B Hacax
1o = [aHHas CKOppeKTUpOBaHHas 4actoTa

7000

NCMONb3YeTCH ANS OnpefefieHns Beca
CMa304yHOro Mmatepuana, KOTOPbIi
3aK/aablBaeTCs MOBTOPHO U 3aBUCHUT OT:

® LIMPVHBI NOAWMNHNKA B

® Hapy)xHoro guametpa D

* KoahuumeHTa ¢, KoTopblil 6epeTcs
3 cnepyloLell KpUBoiA, TakM 06pasom,
nony4aem ypaBHeHue:

P=DxBxc, rae P = Bec cMa3ku (B rpamMmax).

5000
4000
3000

2000

1000

700
600

500
400

300

200

Mpumep:
[ns nogwmnHukn 22212
(D=110, B=28)
IF II P=110x28x0,0034=10
Koshduumert e Takum 06pa3oM, MosyyaeM, 4To
0,001 0,0015 0,002 0,0025 0,003 o 0,0035 0,004 0,0045 0,005 HeO6XOnMMO AOGaBﬂﬂTb 10r CMa3K|/|
Kaxxgple 600 Yacos paboTbl.

Mpn Nofo6HOM BbIMMCNEHNN, B MEPBOM MPUOAMKEHII MOXXHO NCMOJL30BaTL
cnepytoLme 3Ha4eHns:

MAPAMETPbI KOPPEKTVPOBKW PACXOLA CMA3KN

YacToTa cma3Ku BpyUHYH Konuuectso B
(oaHO HaxaTue = 1cm3) AeHb

YactoTa 3ameHbl npu
aBTOMaTU4eCKOMN Nofaye CMasKm

[AvameTp Bana

Ot 100 go 120mMm | 4 HaxxaTVs B AgHb 3-4cm® 1 mecsy

2 HaxaTtusl B feHb 2cm® 2 mecsua

Ot 8 po 10 HaxaTui 3a Hepeno 1,5cm® 3 mecsua
Ot 8 no 10 HaxxaTuin kaxasle 15 gHein 0,7cm® 6 mecsueB
MeHree 50mm | 8-10 HaxkaTuii B MecsiLy 0,3cm® 12 mecsues

NTN@ @@ e o With You
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MOHTaX 1 AEMOHTaXX NOALUNMHUKOB

MHeHue cneymanucTos

MoHTaX MOALMMHIKA — 3TO OCHOBHO 3Tar, KOTOPbIit 06YCNOBAMBAET CPOK CNYXX6bI 1 HOPMaTEHOE (hYHKLIMIOHNPOBAHIE YCTaHOBKA.

[aHHble 0 munnnoHax nopwnnHrkoB NTN-SNR, npopaHHbIX Ha pbIHKE, MO3BOMMAN HaM COBpaTh O4eHb TOYHYHD CTATUCTUKY OTHOCUTENBHO
npuumH 0TKa3oB. CobpaHHas MH(opMaLWs MO3BOMNA BbISIBUTL OCHOBHON (DaKT: YPE3BbIHANHO PELKO CIyHAETCS, YTO MOALIMMHUK Cam Mo cebe
SBNSIETCA MPUYIHOI NPEXAEBPEMEHHOrO BhIX0Aa 13 CTpost. B 90% cnyvaeB mpuynHbI CELYET CKaTh BO BHELLHIX (hakTopax, KOTOpbIE AeNSTes

Ha 4 60sbLUMeE FPYNMbI.

* HecooTBeTcTBylOWEe cma3biBaHue (55%)

HecooTBeTCTBYOLLEE NN HEKAYECTBEHHOE CMa3blBaHNE 3HAUUTENBHO
COKpALL@eT CPOK Cy>KObl MOALINMHMKA.

Komnanus NTN-SNR BbinyckaeT B Mpoaaxy MOMHbIA aCCOPTUMEHT
KOHCUCTEHTHbIX CMa30K, afanTMpPOBaHHbIX ANs BCEX BUAOB
060py[oBaHMs, a TakXKe Npeanaraet CMCTeMbl aBTOMATUHECKOrO
CMas3blBaHus.

¢ 3arpssHeHus (18%)

Okpy>atoLLas cpeaa, B KOTOPOW paboTatoT MOALUMMHUKN, 3a4acTyio
04eHb 3arpssHeHa. [leicTBUTENbHO, Mblb, MOKLLME CPEACTBA U T.
O. — 370 Te (haKTopbl, KOTOPbIE CYLECTBEHHO COKPALLAIOT CPOK
Cny>6bl NOALIMMHUKOB.

[ns pewwenust aTux npobnem komnaHus NTN-SNR paspabotana
LUMPOKMIA aCCOPTIMEHT YNNOTHEHNIA U rOTOBA NOMOYb Bam npu Bbibope
pelLLermii, Hanbonee aganTMPoBaHHbIX K Baluemy o6opyfoBaHito.

* HenpaBunbHbIin MoOHTaX (17%)

MoHTaX nopwunHuka B 060pyAoBaHue — 3TO OCHOBHOM 3Tar,
KOTOPbIA ONPefensieT CPpok ero cnyx6bl. [encTBnTensHo, npu
HENPaBUIbHOM MOHTaXKe MOALINMHMKA BO3HUKAET GOMBLLION PUCK
€ero ObICTPOro BbIX0Aa M3 CTPOS.

[Mopno6Hoe NOBPEXAEHNE MOXET BbIPa3nTLCS B (POPME HEOObIYHOTO
Lyma. B KpaTKoCpO4HOI NepCreKTIBE 3TO MPUBOANT K YCTaNOCTHOMY
“3Hocy nosepxHocTei nogwmnHuka. Komnannsa NTN-SNR moxeT
B35iTb Ha Ce051 MOHTaX 11 BEMOHTaX MOALUMMHUKOB UM MPELIOKUTD
Bam Kypc 06y4eHnsi, MHCTPYMEHTI U mpucnocobneHns, bnarogaps
KOTOPbIM 3TV onepauun 6yayT 6onee 6e30nacHbIMY 11 NPOCTLIMM.

* YcTanocTtHblii u3Hoc (10%)

MOAWMMHNKN — 3TO YSI3BNUMbIE KOMMOHEHTHI, MOLBEPKEHHbIE
YCTaNoCTHOMY W3HOCY, MOCKOJIbKY 3TOMY HEPEAKO CrOCOOCTBYHOT
YCNOBUSI 3KCMyaTalLn, KOTOpble HeNb3si HasBaTb ONTUMAaSbHBIMM
(neperpy3ka MalluHbl, HEAOCTATOYHOE CMa3biBaeHue U T. h.).
Harpy3ku, npunaraemble K akTBHbIM NOBEPXHOCTSIM NOALLMMHMIKA,
yepes HeKOTOPOE BPEMS MPUBOAST K MOBEPXHOCTHOMY OTC/alBaHMHO.
9T0 HOpManbHOE SIBNIEHUE, KOTOPOE 03HAYAET «ECTECTBEHHYIO
CMepPTb» NOALLUMMNHKKA.

Halum MeTofbl KOHTPONS M NOLAEPXKA HaLLNX SKCMEPTOB NO3BONST
Bam npuHsTL NpaBuibHbIe MEPbI MPY NOSBAEHUN NEPBbIX NPU3HAKOB
YCTaNOCTHOrO M3HOCA M OPraH30BaTb COOTBETCTBYHOLLME PABOTHI MO
TEX0BCYXXNBaHIK0 1 PEMOHTY.

X0onoaHbIN MOHTaXX NOALLUMHNKOB

XONOAHBIN MOHTaX MOALLMMHKOB — 3TO Camblii MPOCTOI cnocob,

KOTOpPbIN MOAXOAWT AN NMOAWWUNHUKOB Manoro U CpegHero

[JvameTpa npu He 04eHb TYrIX NOCaLKaXx.

MpobnemMbl, KOTOPbIE Yallie BCEro BO3HIKAKOT MY AaHHOM METOLE

MOHTaXa:

® HECOOTBETCTBYIOLLME MOCALAKMN W U3HOLIEHHbIE NMOCAA04HbIE
MecTa;

® CJINLLKOM CWJIbHbIE MNN HENpaBUbHO NPUNIOXKEHHbIE YCUANA 1
yZapbl, KOTOPbIE NMPUBOLAT K Pa3pbiBy KOMeEL, NOBPEXAEHO
YNIOTHEHWIA 1 NOSBNEHIIO BMSTIH Ha AOPOXKaX KaYeHus;

* HEMPOW3BO/IbHOE NOMafaHe B MOALINMHIK MOCTOPOHHIX YacTLL,
nnn )KI/I,qKOCTeVI, KOTOpPbIe HAXOAATCA B 30HE MOHTaXKa.

PekomeHgauumn komnaHun NTN-SNR
NOALLUMIMHUK JOSKEH ObiTb 32)KaT Ha BPaLLAIOLLEMCS SIEMEHTE,
Ha KOTOPbI OH YCTaHaBMBAETCS.

AHanus BpalleHuns MpuyHumMn
(4acToTa cny4aes) KpenneHns
Kopnyc n Kopnyc n Bektop
BEKTOP Harpysku | Harpysku BpaLaoTcs
HenoaBXHbI (95%) (0,5%)
BekTop Harpysku ~,
HenopaBvXeH BHyTpeHHee

OTHOCUTESNIbHO
Hapy>KHOro
KonbLa

Bpawatouieecs
BHYTPEHHEe KOJbLo

N

HenopswxHoe
BHYTPEHHEE KOJbLIo

KOJ1bLIO NOCa)keHo
C HaTArom Ha Ban

BekTop Harpysku
HenoaBMXXeH
OTHOCUTEJIbHO
BHYTPEHHero
KonbLa

Ban n BekTop
Harpysku
HernoaBuXHbI (3%)

Bpauatouieecs
Hapy>HOe KOSbLo

Ban n BekTop
HarpysKku BpaLLaioTcs
(1.5%)

=

HenopsuxHoe
Hapy>XHOE KOJbLo

Hapy>xHoe konbLo
nocaxeHo ¢
HaTAroMm B Kopnyc
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MpaBuno 2 : yctaHoBKa NOALMMHIKA NPV MOMOLLM BTYJIKM LOCTUrAeTCst CUOBLIM BO3AEACTBUEM Ha TO KOJIbLIO, KOTOPOE YCTaHaB/MBAETCS
C HATArOM U BO3[EACTBIEM Ha 062 KOJbLia OfHOBPEMEHHO. B TakoM cyyae yaaeTcs n3bexatb Ype3aMepHoii Harpy3Kil Ha Tena KaqeHus,

4YTO NO3BOJIAET NpenynpeanTb NOBPeXAeHNe nogwmnnHmKka.

MueHue cneumanuctoB komnanum NTN-SNR:

Y106bI YNPOCTUTL MOHTAX 11 MPEAYNPEaUTb KOHTAKTHYIO KOPPO3Mio

Bana unm Kopryca:

* Bcerpga ncnonbayire moHTaxHyto nacty NTN-SNR. Sta rycTas nacta
MO3BONSET COXPaHUTL KA4ECTBO MOBEPXHOCTEN KOHTAKTUPYIOLLMX
getaneii. [pu OTCYTCTBIN NACTbl KOPPO3US NOCTENEHHO BbI3bIBAET
HapyLLeH1e NocafKy Mexay MOALMIHIKOM 1 Baom (M KOprycom),

Mpy MOHTaXe MOALUMMHUKA Ha FiaaKIi Ba, ECv Mpn 3TOM TpeGyeTcst
Tyras nocagka 11 NpofoJbHOE MO3ULMOHNPOBaHNE MOALINMHUKA,
CTONL3YETCS BTYKA U NOAWNMHAK C KOHNYECKUM BHYTPEHHUM
OTBEPCTUEM.

PUHUMN AeACTBUR CTSKHON BTYNKU

[puHLMN [elicTBUS 3aKPenUTEeNbHOM BTYNIKN

B pe3y/bTare Yero BO3HIKaOT BUGPALIM 1 MPOBOpPaYMBaHme KOJbLi,
KOTOpbIE, B CBOIO 04epefb, CTaHYT MPUYMHON NPEeXAEBPEMEHHOTO
MOBPEXAEHS NOLLLMMIHMKA.

° He [OMycKaliTe NonagaHne YacTil, 3arpsi3HeHUiA NP MOHTaXe
(MeTannmyeckas CTpyXKa, XUOKOCTb U T. ..

MOHTa)X NOALNMHIKOB C HarpesoMm

MoHTaX B ropsideM COCTOSHMM MO3BOJISIET 3a CYET Harpesa
NOALIMMHIKA YBENMYUTL AUAMETP BHYTPEHHETO KOfbLa, 4To6b 6e3
yCUMiA HapeTb MOALIUMHVK HA Basl.

e [pn Tyroi nocagke NOLAWNMHNKA NEPe YCTAHOBKON NOALUMMHIKA
B KOPMYC MOCNEOHNIA MOXHO HEMHOrO PacLUMPNTL MOCPEACTBOM
Harpesa.

* lnn Hao60pOoT, MOXHO TakXe OXNaguTb Ban WM KOMbLO
MOALIMMHIKA C MOMOLLBI0 CXKVDKEHHOrO rasa, 4tobbl 0bnerdntb
YCTaHOBKY NOALIMMHMKA.

MHpykumoHHble Harpesateni NTN-SNR sBASHOTCS NyHLLUNM PELLEHNEM
C TOYKM 3peHnst 6e30MacHOCTM, YACTOTbI 1 BbICTPOTbI UCMONHEHNS!
MO CPABHEHUIO C HAarpeBOM B MAC/ISIHOW BaHHE, C MOMOLLbHO
3NEKTPONNUTKIA NN B NEYN.

3anpelLaeTcs 1cronb3oBaTk ra3oByio ropenky 4ns Harpesa. [a3osas

MHenue cneumanuctoB komnaduu NTN-SNR:

Temnepatypa He [OMKHA BbiTb CAMLWKOM BbICOKOI, YTOBbI OHA He
BbI3BaNa M3MeEHeHe XxapakTepuCTiK ctanm (He Boiwe +130°C) nm
MOBPEXEHe BHYTPEHHNUX KOMMOHEHTOB MOALINMHIKA.

C ppyron CTOPOHbI, OHa AOMKHA ObITb AOCTATO4HON, HTOObI BbI3BATL
COOTBETCTBYIOLLIEE PACLUMPEHIE, 0BecneymBaloLLEe NErKiiii MOHTaX
NOALUMMHIKA 32 CHET BPEMEHHOTO YMEHbLUEHIS! HATSra.
Temnepatypa HarpeBa 3aBUCHUT, C OBHO CTOPOHbI, OT Pa3MEepOB,
C [pyroil — OT NOCagKM 1 MaTepuana nocago4HoN NOBEPXHOCTM.

ropenka MOXeT Bbl3BaTb JIOKaJibHOE MOBbILLEHNE TeMnepartypbl,
NPUBOAALLEE K CHVXXEHWIO TBEPAOCTN NOAWNMNHUKE 1, COOTBETCTBEHHO,
K COKpaLLEHNO CPOKa ero CJ'Iy)K6bI.

B Lien1om pexoMeHayioTCs CigaytoLLme TeMMepaTypbl Harpesa:

BHyTpeHHuMin gnameTp Temnepartypa HarpeBa

[o 100mm +90°C
100-150mMm +120°C
Bonee 150mMm +130°C

TMOAWMMHIKY C YNNOTHERUSIMI HE ROMKHbI HAarpeBaTbes Bile 80°C.

NTN SNy, ,
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[MppaBnMyecknin MOHTaX

MoHTaX KpYnHOraGapuTHbIX MOALIAMHUKOB C KOHVNHECKIAM OTBEPCTAEM
TpebYeT NPUNOXKEHNS 3HAYUTENBHBIX YCUNIA, KOTOPbIE TPYAHO
OCYLLECTBITb C MOMOLLIO NHCTPYMEHTOB, OCHOBaHHBIX Ha MPUMEHEHNIA
MexaHuaMa BIHT-raika. B Takux crysasx criegyer 1crosib30Barh
rUAPaBIM4ECKMe MPUCTOCOGNEHNS.

MeTopa COCTONT B CNEAyHOLLEM: Macyio NOAAETCS NMOA BbICOKUM
[laBIeHNEM [ CO3[aHNst MaCnsHON NAEHKI Ha BCE KOHTAKTHOM
MOBEPXHOCTY MEXAY LUENKON Bana N BHYTPEHHUM KOMbLIOM — 3TO
YMEHbLUAET TPEHe, BO3HMKAIOLLEE MpK nocagke, 1 obneryaer
ukcaumio.

OTOT MeToA MOXHO NPUMEHSTb ANa ABYX TUNOB MOHTaXa:

Op,HOBpEMeHHO MOXET CMOMBL30BaTLCA MMAPaBINYECKas ranka,
KOTOpas passrBaet Heobxomumoe ycunue ong 06ecneyeHns MoHTaxa
noALWnnHrKa.

[Ons Toro 4tobbl 06NErYUTb MOHTAX, MOXHO NPUMEHATL 06a
meToga. KOHTPOb 0CTATO4HOrO 3a30pa BbIMOMHAETCS C MOMOLLbIO
KannbpoBaHHbIX LLYMOB UMM MHAWKATOPA, KOTOPbIA M3MepsieT
CMELLEHNE NOALWNMHMKA HA KOHNYECKON LLeNKe.

— YcTaHoBKa Ha LMNUHAPUYECKOM BaJly C 3aKpenuTeNibHOl BTYNKON

» 3akpenuTenbHas BTymKa

YcTaHOBKa Ha CTSOKHYIO BTY/IKY MPW CTATMBAIOLLEM YCUAUN TMAPABANYECKOI
ranku

MprmeyaHme: LS MOHTaXa 1 AEMOHTaXa MOXHO UCMONb30BaTh OFHY U Ty Xe MAPaBINYECKYIO rankKy.

— YcTaHOBKa Ha KOHMYECKYHO LLeiKy Bana

NTN SNR

Op,HOBpeMeHHOG ICMOMb30BaHNEe rMOPaBANYECKON raiki 1 BNpbICKa Macna ans Co3aaHus MacnsiHon NAeHKN
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MoHTaXXHbI 3a30p

OceBoii 3a30p

lMockonbKy 0CeBoil 3a30p Ja 3aBNUCUT OT paananbHoro 3a3opa Jr, ero
MOXHO BbI4MCANTb MO CReaytoLLel hopmyne:

J,=227 Y4,

YMmeHbLUeHMe 3a30pa NpK MOHTaXe

Mpy MOHTaXE MOALUMMHIKA Ha BTY/KY WK Ha KOHUYECKYHO LLEIIKY
Basia pacLUMpeHe BHYTPEHHETO KOMbLA MOALUMIHIAKA YMEHbLIAET
BHYTPEHHUI paguanbHblil 3a30p NOAWNMHNKA. VI3MeHeHne 3a3opa
MO3BONSIET OLEHUTb CTEMeHb Hatsara. /I3meHeHne 3a3opa Hy>HO
KOHTpONMpoBaTh. Cnemyet y6eanTbes, 4To AOCTUrHyTa HeobXoauMas
BENWYMHA OCTATOYHOrO 3a30pa, KOTOPbIA HEOOXOAMM A1 HOPMANBHOI
paboTbl NOALUMMHIKA.

Cchepuueckuit ponuKonoaWUNHUK
* [TpuHLMN U3MepeHust

Ybenutecb B COOCHOCTU Konel,. MpoBepHNTe NOAWMMHUK, YTOObI
POMVKY 3aHSM CBOE MECTO.

3a30p M3MEPSETCH C NOMOLLBIO KanmbpoBaHHbIX LLyNoB, KOTOPbIE
BCTaBNSATCA MeXZy Hapy>XHbIM KOMbLOM W ponukamu. [ns
NOALUMMHIKOB BOBbLLOTO pa3mMepa He cleayeT MCMob30BaTh LLyMbl
TonwmHoit 6onee 15/100 MUANUMETPA, T.K. OHU CIIMLLKOM XXECTKME,
4TO6bI NPUHATL HOPMY [OPOXKKN KayeHusi, — crnepyeT Bblbpatb
KOMOUHaLMio 60nee TOHKMX LLyrnoB.

* MeToppl N3MepeHus
MoHTaX Ha rop13oHTabHOM Bany

4 /13mepeHre HavanbHOro 3a3opa

VI3mepeHue BbINOHAETCS OGHOBPEMEHHO Ha 2 PONNKax 2 PsOB.
Haitgnte B Tabnuue Ha CTp. 48 3Ha4eHUsi CTaHAAPTHBIX 3a30P0B,
COOTBETCTBYIOLLMX BHYTPEHHEMY AMAMETPY MOALUMMHUKA 11 Knaccy
€ro 3a3opa (KoNnoHka 2 TabnuLipl).

BbibepuTe Luyn YyTb 60MbLLEN TOALLUNHBI, YEM MAHAMABHOE 3HAYEHIE
3a30pa (KonoHKa 2). BeeguTe Luyn nog yrnom Mexay pasrpy>KeHHbIMI
ponMKaMn N OOPOXKON KaveHUs HapyXXHOro Konbua (BEpXHSs
4aCTb MOALLMMHIKA, ECNIN OH ONMPAETCA Ha HIKHIOK YacTb, UK
HIDKHAS YacTb NOALUNMHMKE, ECN HAPY)KHOE KOMbLO OCTAETCs B
€BOOOLHOM 1 MOABELLEHHOM COCTOSIHIM). BCTaBASITh LLymMbl HYXKHO
C NOCTENEHHO BO3pacTaloLLer TONLLMHO. BennymHa 3asopa — 310
3HayeHue, KOTOPOE HAXOANTCS MEXAY TOMLLMHON NOCNENHErO Lyna,
MPOXOLALLEro B 3a30P, W TOMLMHON LUyna, KOTOPbI He NPOXOANT
B 3a30p. OTO 3HAYEHNE JOMKHO ObiTb MEHbLUE MaKCUMaNbHOrO
3Ha4eHus 3a3opa.

4 KOHTPO/b YMEHbLLEHUS 3a30pa
- B paguanbHom HanpasneHnm

3arsHuTe TakM 06pasom, HTOObI AOOUTECS YMEHBLLEHIS BHYTPEHHETO
3a30pa B YCTaHOBMEHHbIX Npegenax. MeTon U3MepeHnst UGEHTUYEH
TOMY, YTO ONMCaH BbiLUe. Y6eaNTECh, YTO OKOHYATENbHbI OCTATO4HbIN
3a30p, 3aBICALLMIA OT Knacca 3a3opa NOALIMMHUKA, PaBEH, MO KpaHeN
Mepe, 3afaHHOMY 3Ha4eHuIo (KONOHKa 3).

- B 0ceBoM Harpag/ieHInm (CriIOLLIHON Bas C KOHUHYECKOIA LEITKOIA)

OceBoe nepemeLLeHre, COOTBETCTBYIOLEE HATArY, BOMKHO ObiTh
B Npefenax YCTaHOBMEHHbIX MPefenbHbIX 3HA4eHWi (KOoHKa 4).
Y6enuTech, YTO OKOHYATENbHBIA OCTATOYHbI 3a30p, 3aBUCSLLMIA OT
Knacca TO4YHOCTY MOALLMMHIKA, PaBeH, Mo KpaiiHeil Mepe, ykasaHHOMY
3HaYEHNIO.

[ns MoHTaxa ¢ ncnonb3oBaHreM rugpasnndeckon raiikm NTN-SNR
KOHTPO/b OCEBOr0 NEPEMELLEHUST OCYLLECTBISIETCH C MOMOLLbIO
NHAVMKATOPA, YCTAHOBNEHHOTO Ha ruapasnndeckoi raike NTN-SNR.
[ns aTx Lenein npeaycMOTPeH dukcarop.

OH 13mepsieT NepemeLLieHIe NOPLUHS, KOTOPbIA HABIraET BHYTPEHHEE
KOMbLIO MOAWMMHAKA Ha NMOCafOYHOE MECTO. OTO HALEXHbIA 1
OLICTPbIA METOA KOHTPOSS YMEHbLUEHIS paaManbHOro 3a3opa.

NTN. sNnr,. ,
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KoHTponb paguanbHoro 3asopa npu MOHTaXe:

nogLwnnHukKa c3 G4 MM

(mm) CornacHo ISO  CornacHo ISO  CornacHo ISO

5753 5753 5753 LLyn* Konyc 1:12 Konyc 1:30
(B MM) (B MMm) (B MM)

30 40 | 0,035 | 0,050 | 0,050 | 0,065 | 0,065 | 0,085 2 3 3 4 4 5 0,350 | 0,400 = |=
40 50 | 0,045 | 0,060 | 0,060 | 0,080 | 0,080 | 0,100 3 4 3 5 4 6 0,400 | 0,450 - |-
50 65 | 0,055 | 0,075 | 0,075 | 0,095 | 0,095 | 0,120 3 5 4 6 5 7 0,450 | 0,600 = =
65 80 | 0,070 | 0,09 | 0,09 | 0,120 | 0,120 | 0,150 4 6 5 7 6 8 0,600 | 0,750 - |-
80 100 | 0,080 | 0,110 | 0,110 | 0,140 | 0,140 | 0,180 4 6 6 8 7 10 | 0,700 | 0,900 | 1,700 |2,200
100 120 | 0,700 | 0,135 | 0,135 | 0,170 | 0,170 | 0,220 5 7 7 9 9 12| 0,750 | 1,100 | 1,900 |2,700
120 140 | 0,120 | 0,160 | 0,160 | 0,200 | 0,200 | 0,260 8 1 10 13 12 17 | 1,100 | 1,400 | 2,700 | 3,500
140 160 | 0,130 | 0,180 | 0,180 | 0,230 | 0,230 | 0,300 8 12 1 15 14 19 | 1,200 | 1,600 | 3,000 |4,000
160 180 | 0,140 | 0,200 | 0,200 | 0,260 | 0,260 | 0,340 9 13 12 17 16 21 1,300 | 1,700 | 3,200 |4,200

180 200 | 0,160 | 0,220 | 0,220 | 0,290 | 0,290 | 0,370
200 225 | 0,180 | 0,250 | 0,250 | 0,320 | 0,320 | 0,410
225 250 | 0,200 | 0,270 | 0,270 | 0,350 | 0,350 | 0,450
250 280 | 0,220 | 0,300 | 0,300 | 0,390 | 0,390 | 0,490
280 315 | 0,240 | 0,330 | 0,330 | 0,430 | 0,430 | 0,540
315 35 | 0,270 | 0,360 | 0,360 | 0,470 | 0,470 | 0,590
355 400 | 0,300 | 0,400 | 0,400 | 0,520 | 0,520 | 0,650
400 450 | 0,330 | 0,440 | 0,440 | 0,570 | 0570 | 0,720
450 500 | 0,370 | 0,490 | 0,490 | 0,630 | 0,630 | 0,790
500 600 | 0,410 | 0,540 | 0,540 | 0,680 | 0,680 | 0,870
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1,400 | 2,000 | 3,500 |5,000
1,600 | 2,200 | 4,000 |5,500
1,700 | 2,400 | 4,200 |6,700
1,900 | 2,700 | 4,700 |6,700
2,000 | 3,000 | 5,000 |7,500
2,400 | 3,300 | 6,000 |8,200
2,600 | 3,600 | 6,500 |9,000
3,100 | 4,000 | 7,700 {10,000
3,300 | 4,400 | 8,200 |11,000
3,700 | 5,000 | 9,200 |12,500
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*MpakTN4ecKnin MeTof U3MEPEHNS 3a30pa C TOYHOCTbIO A0 1/100 MM ¢ MOMOLLBIO Lyna. [ns 3Ha4eHnin MeHee 4/100 MM UCMONb3YiTe
nnactTuH4aTble KanmbpoBaHHbIe LLymbl.

CooTHoLLIEHME MeX[y OCEBbIM CMeLLeHVeM MOALNMHIKa (a) ¢
KOHIYECKVM OTBEPCTMEM 11 COOTBETCTBYIOLLMM YMEHbLLIEHUEM ero
sagopa AJ:

= 0CeBoe CMelLLieHne
= YMeHblUEeHne paananbHoro 3asopa

= KO3((MULMEHT yMeHbLLEHNS 3a30pa
Ha BHYTPEHHEM KOmbLie

ti = 0,75, ecnu NOALMMHNK
YCTaHOB/IEH HEMOCPEACTBEHHO Ha

KoHycHocTb 1/12 a=12AJ /t KOHIMYECKYIO LLEIKy CTIAIOLUHOrO Bania
ti = 0,7, ecnn NOALIMNHUK YCTaHOBNEH
KoHycHocTb 1/30 a=30AJ /t, Ha KOHIYECKYIO BTY/KY

[eMoHTaX noawmnHmnKa

MHeHue cneymanucTos

ByabTe OCTOPOXHbI Npu AeMOHTaxe: Geperute Bale
obopyfnoBaHue U 3KOHOMbTE Bpemsi, cobnogaite Mepbl
6e3omacHoOCTH.

Mo Mepe BO3MOXXHOCTY NP EMOHTAXKE NOALLIMMHIKA ChEMHVIK CRieLyeT
3aKPEN/ISTh HA KOMbLIE, YCTAHOBNEHHOM C HATSrOM.

CyLLeCTBYIOT pa3finyHble TUMbl CbEMHUKOB B 3aBUCKUMOCTU OT
BO3MOXXHOCTEN 3axBaTa MOALWMMHIKA, NErKOCTI AOCTyMa 1 Cimibl,
TPpebyeMOi 415 AEMOHTaXA.

C'beMHI/IKI/I, OCHaLLEHHble HACOCOM 1 r'apaB/IM4ECKM OOMKPATOM,
MO3BONSIHOT 3HAUUTENBHO 0BNEMNTH AEMOHTAXK MOLLLMMHUKA.

OHM nerko ycTaHaBnMBawTCs Ha MecTo 6narogaps
CaMOLIEHTPUPYIOLLIMMCS 3axBaTaM.
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JleMOHTaX MOALLNMHNKOB NPY MOMOLLM FMAPABANYECKMX NPUCNOCOBEHNIA

HekoTopble Nocapo4Hble MOBEPXHOCTU [N YCTAHOBKW  MPW UCNOJb30BaHWM A/1st KOHUHECKUX MOCAA04HbIX MOBEPXHOCTEN.
MOALUUMHNKOB OCHALLAIOTCS TEXHONOrMYECKUMI KaHanamn - Ecnn nocafjouHas NoBepXHOCTb LIMAVHAPWUYECKON (OPMBI,
KaHaBkaMmu s [eMOHTaxa npu NOMOLUM TMAPABANYECKX  HEOOXOAMMO MPUIOXKNTL OONbLIOE AaBNEHNE U B Ka4ecTse
npVUCcnocobaeHNin. AHaNOTMYHO 3aKPENUTENbHBIE 11 CTSKHbIE  BCMOMOraTeNbHOro CPEACcTBa MCMONb30BaTb MEXaHNYECKNE
BTyKM NTN-SNR MMEIOT Takylo e KOHCTPYKLMIO ANsi BaNOB  CbEMHUKM.

avameTpom 200 Mm 1 GonbLue. Ecnu npu mMOHTaXe 1cnonb30BanuCh 3aKpenuTenbHas nam
970 BLICTPLIV 1 HABEXHBIN METOA, A4S KOTOPOro HEOOXOAUM  CTSHKHAs BTY/IKA, MOXHO UCMOAb30BaTh MAPaBAUHECKYIO raliky
HacoC BbICOKOTO JaBMIEHMs C MaKcuManbHbIM gasneHnem 700 6ap NS OCyLLEeCTBAEHNS BbICTPOro 1 NEFKOro 4eMOHTaXa.

P [leMOHTaX NOALWMMHUKOB NpN P> [leMOHTaX NOALIMIHUKOB MpN
MOMOLLM TMAPaBANYECKNX MOMOLLM rEPaBAN4ecKnX
npucnocobaeHuii npucnocobneHuit

HakpyTuTe ruapasandeckyto raiky Ha BTYAKY, He NpYKAMas ee BrOTHYIO K HakpyTTe ruapaBnn4eckyto raiky Ha CTSKHYIO BTYSIKY, NP1t STOM MOPLUEHb AOMKEH
MOAWMNHUKY. MofaBaiiTe Maco [0 U3BNEYEHIs BTYJIKN KacatbCsi NOALMNHIKA. Mofasaiite Macno A0 U3BEHEHNS BTYKI

/13BneyeHe 3aKpenuTeNbHON BTYNKU C MOMOLLBHO MALPaBMYECKOI raiku

jevies

ﬁ:
—

oajwal

—

TMPVHLMN TMAPaBIMYECKOrO [EMOHTaXa C UCTONb30BaHNEM KaHaNOoB Nofaym ppaBnMyeckoe npucnocobeHne A5 AeMOHTaxa
macna

NTN@ SONR,, o O With You
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HYACTb 5
TEXHUWHECKWNE XAPAKTEPUCTVKW NMOALWNMHUAKOB

e ObLupe cBeneHNst 52

¢ O603HaYeHe NOALWINMHUKOB: NPEdUKCHI, CyddUKChI 56
* [epeyerb CheprHECKIX POANKONOALIMIHNKOB 56
¢ [NepeyeHb 3aKPEenUTENbHBIX U CTSKHBIX BTYA0K 72
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B 3aBUCIMOCTY OT Cepum 11 PasMepPoB Y CHEPUHECKUX POIMKOBbIX MOALLMMHAKOB OblBAET pasnnyHas
BHYTPEHHSIS KOHCTPYKLWS. CM. HUXXe NepeyeHb BCEX BO3MOXHbIX BapUaHTOB KOHCTPYKLMA NOALLMIHUKOB

NTN-SNR.

O6was nHdopmaums

KoHCTpyKums

* B 3aBMCIMOCTI OT CEPUIA 1 PASMEPOB MOALINMHIKMA
3roTaBMNBAIOTCS COMNACHO CRELYHOLLM XapaKTepUCTUKam:

* [ogwmnHrKK KOHCTPYKUMiA E nnn V ocHawarotes
CYMMETPUYHBLIMI PONINKAMMN.

* MoALWNNHIKM KOHCTPYKLMI B ocHaLLaoTes acCiMMETPUYHBIMM
POSMKaMN.

KoHcTtpykuus V

[Ba OTKPbITbIX CTanbHbIX LUTaMNOBaHHbIX cenaparopa,
LIeHTPMPOBAHHbIX NO POJIKaM. OTcyTCTBI/Ie cpegHero 60pTI/IKa
VNI HANPaBASIOLLErO KonbLa. BOoKoBbIE yaepXXmMBatoLLye KonbLa.

KoHcTpykuus VM

MaccyBHbIN HepasbeMHbIN NaTyHHBbIA cenapaTop,
LIEHTPMPOBAHHBIN MO PONKaMm AN NOALUMIHUKOB cepun 213xX,
11 LIEHTPUPOBaHHbIA MO BHYTPEHHEMY KOMbLYY 415 MOALIMMHUKOB
Apyrux cepuii. BokoBble yaepXKMBatOLLME KOMbLIA.

KoHcTpykums EA

[1Ba cTanbHbIX LITAMMOBAHHbIX CenapaTtopa ¢ okHamu,
LiEHTPVPOBAHHBIE MO BHYTPEHHEMY KOJbLy. OTCYTCTBIE CPEAHEro
6OPTIKA WA HAMPABASIOLLEro KosbLa

KoHcTpykumns EM

MaccyBHbIN LEeNbHbIN cenapaTop, LEHTPUPOBaHHIA N0 ponvKam.
OtcyTcTBME CpenHero GopTUKa N HaNPaBASIHOLLErO KOMbLA.
Bokosble yaepxuBatoLLe 6opTuKM.

KoHcTpykuusi EG15

[Ba nonvamnaHbix cenaparopa, LeHTPUPOBaHHbIX MO
BHYTPEHHeMY KonbLy. OTCyTCTBIE CpeaHero 6opTIKa 1nm
HanpaB/SOLLEro KosbLia.

KoncTpykuus B

[1Ba MaccuBHbIX CTaNbHbIX CenapaTopa ¢ MexaH4eCKOil
06paboTKOW, LLEHTPMPOBAHHbIX MO GOPTUKY BHYTPEHHETO KOMbLIA.
Bokosble yaepxuBatoLLe 6opTUKM.

KoncTpykums BL1

[lBa MaccyBHbIX NaTyHHbIX cenapaTopa ¢ MeXaH4eCKoil
06paboTKON, LEHTPMPOBAHHbIX N0 BOPTUKY BHYTPEHHETO KOMbLIA.
BokoBble yaepxuBatoLLme 60pTUKK.

NOALUMMHUKA NTN-SNR CEPUU ULTAGE

MopwwnHukn NTN-SNR cepun ULTAGE oTMeyatoTes B Tabnmuax
Pa3MEPOB C MOMOLLbIO 3BE3LOYKN™.

LlI/IJ'II/IHD,pI/I‘-IeCKOG NN KOHNYECKOE OTBEPCTUNE

MopwunHukn NTN-SNR narotaBnnsatoTcs ¢

LUMANHAPUYECKIM NN KOHNYECKIM OTBEPCTUEM.

* Cyddukc K: KoHycHoCTb oTBepcTus 1:12

e Cycdukc K30: koHycHocTb oTBepcTus 1:30 ons cepui
240xx, 241xx, 248xx.

HecoocHocTb

KoHCTpYKUMS chepnyecknx ponnKonofgWNIHUKOB AOMYCKaeT
HECOOCHOCTb HapY>XHOrO 1 BHYTPEHHEro KombLia 6€3 CHUXEHUS
pabo4unx nokasaresneil NoALLNMHIKOB.

B HopmanbHbIx paboynx ycnosusix cooTHoweHne C/P>10,
[ONYyCTUMbIN Yron nepekoca coctaenset 0,5°.

STOT yron nepekoca [OMyCTHM, ECNIM HECOOCHOCTb BHYTPEHHErO
KOMbLIa OTHOCUTENBHO HapYXXHOrO KOMbLA ABNSETCS NOCTOSHHON
BENNYNHOI 11 B TOM CNy4ae, eCiiv BPALLAEeTCs BHYTPEHHEE KOAbLIO.
310 3HaYeHNe 3aBICUT OT AETaUIel, OKPY)KALOLLX MOALINMHNK, 1N
OT TUMa UCMOMb3YEMbIX HAPYXXHBIX YIOTHEHWIA.

Ecnu BpallaeTcs HapyXHOE KOMbLO 1N 3HA4eHNe HECOOCHOCTY
N3MEHSIETCS, AONYCTIMOE 3Ha4eHe yrna nepekoca yMeHbLLIAeTC.
[Mpu HeGonbLLMX Harpy3kax yron nepekoca MOXeT pocTurats 2°.
B Takux cutyaumsax cnegyet obpaliarbcs B NPeOCTaBUTENLCTBO
komnaHun NTN-SNR B Baluem pervoHe.

KaHasKu 1 0TBEpPCTUA AN CMa3blBaHNA

3a nckntoyeHnem cepun 213xx, BCe MOALLMMHIKIA OCHALLEHbI

OfHOII KaHaBKON 11 OTBEPCTUSIMM A8 CMasku. KonmyecTso

CMa304HbIX OTBEPCTUI yKa3aHo B TabnnLe pa3mepos.

e Cyduke W33 gns nogumnHmkos Tuna V nau E

e Cythdwmke D1 gns nopwmnHmkos Tuna B (tpeboBanus ans
cTpaH Asun).




L'I/ \CTb 5 TexHu4ecKre xapakTepuCcTUKy NOALLNMHUKOB

PykoBoACTBO Mo BbIGOPY cenapaTopos

LLiTamMnoBaHHbli | MaccBHbIit MaccyBHbli LLIramnoBaHHbii | MaccuBHblil TMonvamupHblit | MaccuBHblin MaccuHbli MaccyBHbli
cenaparop, CTansHoit NaTyHHbIA CTasbHoiA NIaTyHHbIV cenaparop, cenaparop ¢ CTansHoil NaTyHHbIA
LIEHTPUPOBAHHIV | Cenapartop ¢ cenaparop ¢ cenaparop, cenaparop ¢ LIEHTPUPOBAHHIIT | MEXaHWYECKOM  |cenapatop ¢ cenaparop ¢
110 ponuKam MEXaHIYECKO | MEXaHVYECKO!  |LIeHTPUPOBAHHBI (MEXaHVYECKO |10 BHYTPeHHeMy | 0BpaboTKoi, MEXaHIYECKO | MEXaHN4ecKoi
06paboTKof, 06paboTKof, 110 BHYTPEHHeMy |06paboTKoi, KonbLly LIEHTPUPOBAHHbII | 06PaBOTKON, 06paboTKof,
LIHTPUPOBAHHbIVA | LIEHTPUPOBAHHbIA |KOMbLY LIEHTPUPOBaHHBIV 110 BHYTPEHHEMY | LIeHTPUPOBAHHbIVA | LiEHTPUPOBAHHbI
110 ponmKam 110 posKam 110 pouKam KonbLly 110 BHYTPEHHEMY |10 BHYTPEHHEMY
KombLly KOmbLly
="Sll= <
213.. v o 16 - 17-18 - - - - - -
213. - 19 o 22 - - - - - - -
222.. E - - - [lo 32 [o 48 [o 22 - - -
222.. v - - - - - - 52 - 56 po 64
223.. E - - - [o 28 [o 40 08 go 16 - - -
223.. E (F800) - - - o 34 o - - .
223.. Vv - - - - - - 44 no 56 - -
223.. B - - - - - - - 60 -
230.. EA - - - [o 38 [lo 68 + 76 - - - -
230.. VM - - - - - - 72 - -
230.. B - - - - - - 80 ot 84 ot 84
231.. E - - - [o 36 [lo 60 + 72 20 - - -
231.. \ - - - - - - 64 o 68 - -
231.. B - - - - - - - ot 80 ot 80
232.. E - - - [o 32 [o 48 - - - -
232.. vV - - - - - - 52 no 60 - -
232.. B - - - - - - - oT 64 oT 64
238.. - - - - - - - ot 56 -
239.. \ - - - - - - - - -
239.. E - - - - 24 po 56 - - - -
239.. - - - - - - - ot 60 ot 60
240.. E - - - [o 36 38 po 60 - - - -
240.. v - - - - - - 52 - -
240.. B - - - - - - - oT 64 oT 64
241.. E - - - [o 38 40 po 44 - - - =
241.. \ - - - - - - 48 0o 60 - -
241.. B - - - - - - - oT 64 oT 64
248.. - - - - - - - 64 no 92 ot 1500
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[onycku

MopawunHrkn NTN-SNR nMeloT cTaHgapTHYHO TOYHOCTb COrnacHo
ctaHpapty ISO 492. [ng noawwmnHmkos cepun EF800 ycTaHoBAEHbI
crneuyanbHble JOMyCKN Ha HapPYXXHbIA OMaMeTP U BHYTPEHHWIA
[JVaMeTp, KOTOPbIE COOTBETCTBYIOT TPEOOBAHNAM A5 BUOPUPYHOLLUX
MexXaH3MOoB, A5t 06ecneyeHms 13 B3anMo3ameHsemocTy. Komnaxus
NTN-SNR MoxeT nocTasuTb NOA 3aKa3 NOALNMHUKMN C YMEHBLUEHHBIMY
[O0MyCKaMmi Mo OAHOMY WK HECKOJIbKIIM NapameTpam (BHyTPEHHNI
[JVaMETP, HapYXHbIii AMAMETP, TOHHOCTb BHYTPEHHENO KOJbLA U T. [1.).

BHyTpeHHuIn pagnanbHbIn 3a30p

PaguanbHbiil 3a30p ycTaHoBneH ctaHgapToMm ISO 5753. Cwm.
cnegytowe Tabauupl.

MoaLwmnHrkyn NTN-SNR B CTaHEapTHOM UCMONHEHMI U3rOTAB/MBAOTCS
C HOpPMaJIbHbIM BHYTPEHHUM paguaibHbIM 3a30pOM. BonbLIMHCTBO
MOALUNMHNKOB LOCTYMHbI B UCMONHEHUN ¢ 3a30pom C3 unm C4.
MopwmnHMKM ¢ 3a30pOM MeHbLUEe CTaHgapTHoro 3asopa G2 uau
6onblie 3a3opa C5 Toxe MOryT 6biTb MOCTaBMEHbI NMOA 3aKas3.
Ob6patutech B npeactasutensctBo NTN-SNR B Baluem peruoHe,
4TO6b! NONYHUTH MH(OPMALIIO O HANMYNN NOSLLMITHUKOB.

PapwanbHbiii 3a30p chepmyeckoro ponukonoAWmMMHIKa
C KOHUYECKUM OTBEpCTMEM

PapuanbHbiii 3a30p chepuyHecKoro poaMKonoawnnHUKa
C UMNIMHAPUYECKUM OTBEPCTUEM

30 4 15 30 30 4 45 60 60 80 80 100

4 5 20 3 3% 55 55 75 75 100 100 125
5 65 20 40 40 65 65 90 90 120 120 150
65 80 30 50 50 8 80 110 110 145 145 185

8 100 35 60 60 100 100 135 135 180 180 225
100 120 0 75 75 120 120 160 160 210 210 260
120 140 50 95 95 145 145 190 190 240 240 300

140 160 60 110 110 170 170 220 220 280 280 350
160 180 65 120 120 180 180 240 240 310 310 390
160 200 70 130 130 200 200 260 260 340 340 430

200 225 80 140 140 220 220 290 290 380 380 470
225 250 90 150 150 240 240 320 320 420 420 520
250 280 100 170 170 260 260 350 350 460 460 570

280 315 110 190 190 280 280 370 370 500 500 630
315 365 120 200 200 310 310 410 410 550 550 690
355 400 130 220 220 340 340 450 450 600 600 750

450 140 240 240 370 370 500 500 660 660 820
500 140 260 260 410 410 550 550 720 720 900
560 150 280 280 440 440 600 600 780 780 1000

-H-

630 170 310 310 450 450 650 650 850 850 1100
710 190 350 350 530 530 700 700 920 920 1190
710 800 210 390 390 580 580 770 770 1010 1010 1300

g8

800 900 230 430 430 650 650 560 560 1120 1120 1440
900 1000 260 450 450 710 710 930 930 1220 1220 1570
1000 1120 290 530 530 780 780 1020 1020 1330 1330 1720

1120 1250 320 580 580 860 860 1120 1120 1450 1450 1870
1250 1400 350 640 640 950 950 1240 1240 1620 1620 2050
1400 1600 400 720 720 1060 1060 1380 1380 1800 1800 2300

1600 1800 450 810 810 1180 1180 1550 1550 2000 2000 2550

40 50 30 45 45 60 60 80 80 100 100 130

50 65 40 55 55 75 75 95 95 120 120 160
65 8 50 70 70 95 95 120 120 150 150 200
80 100 55 80 80 110 110 140 140 180 180 230

100 120 65 100 100 135 135 170 170 220 220 280
120 140 80 120 120 160 160 200 200 260 260 330
140 160 90 130 130 180 180 230 230 300 300 330

160 180 100 140 140 200 200 260 260 340 340 430
180 200 110 160 160 220 220 290 290 370 370 470
200 225 120 180 180 250 250 320 320 410 410 520

225 250 140 200 200 270 270 350 350 450 450 570
250 280 150 220 220 300 300 390 390 490 490 620
280 315 170 240 240 330 330 430 430 540 540 680

315 355 190 270 270 360 360 470 470 590 590 740
355 400 210 300 300 400 400 520 520 650 650 820
400 450 230 330 330 440 440 570 570 720 720 910

450 500 260 370 370 490 490 630 630 790 790 1000
500 560 290 410 410 540 540 580 680 870 870 1100
560 630 320 460 460 600 600 760 760 930 960 1230

630 710 350 510 510 670 670 850 850 1090 1090 1360
710 800 390 570 570 750 750 960 960 1220 1220 1500
800 900 440 640 640 840 840 1070 1070 1370 1370 1600

900 1000 490 710 710 930 930 1190 1190 1520 1520 1860
1000 1120 530 770 770 1030 1030 1300 1300 1670 1670 2050
1120 1250 570 830 830 1120 1120 1420 1420 1830 1830 2250

1250 1400 620 910 1230 1230 1560 1560 1560 2000 2000 2450
1400 1600 630 1000 1000 1350 1350 1720 1720 2200 2200 2700
1600 1800 750 1110 1110 1500 1500 1920 1920 2400 2400 2 950
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L'Il \CTb 5 TexHun4eckune XapaKTepucTukn nogLunnHNKoOB

[MpeduKcol

MopwunHukn Tuna B mapku NTN

LlemeHTpoBaHHas cTanb

6E BHyTpeHHee KombLO C LieMeHTauuen

TSx  TemnepatypHo-CTabnnM3npoBaHHas BEpCUs
(mo +250 °C)

WA  Cepus LLS ¢ ynnoTtHeHusmu, paspaboTaHHas KoMnaHuen
NTN

10X  HecTaHgapTHas WwupurHa KonbLa As 3aKpbIToi cepun
EE, paspabotanHoi komnaHuein NTN-SNR

Cythukcsl

A [Ba cTanbHbIX LUTAMNOBAHHbBIX CenapaTopa,
LIEHTPUPOBaHHBIX MO BHYTPEHHEMY KOMbLY

B OnTUMU3NPOBAHHAS BHYTPEHHSS KOHCTPYKLKS,
aCUMMETPUYHbIE PONNKIA

c2 BHYTpEHHWIA pagunanbHbli 3a30p MEHbLUE HOPMabHOMO

Cc3 BHyTpeHHWIT paguansHbii 3a30p 60/1bLUIE HOPMAIBHOMO

C4 BHYTpeHHWit paguaneHbii 3a30p 60nbLue 3HaueHus C3

c5 BHYTpeHHWIt paauanbHbii 3a30p 60blLue 3Ha4eHust C4

E KOHCTPYKLYS C MOBbILLEHHOM PY30M0AbEMHOCTbIO,
CUMMETPUYHbIE POSINKM

EE YcunenHoe ynnotHeHrne (NBR) ¢ oByx CTOPOH
NOAWMMHMKA. 3anonHeHre nnacTuyHon cmaskoi 30%
o6bema C MpYMEHEHNEM CMa3KI Anst CBEPXBbICOKOrO
[aBNEHNS.

F800 [loaLmnHMK C MacCHBHbIM LENBHBIM cenapaTopoM ans
BUOPVPYIOLLMX MaLLKH, creumanbHbii 3a3op C4

F801 [loALMMHMK C MaCCUBHBIM LiefbHbIM CEnapaTopom ans
BMOPVPYIOLLMX MaLLVH, cneumanbHbii 3a3op C3

F802 [loaLwmnHuK ¢ MacCHBHbIM LENBHBIM CenapaTopoM ans
BNOPVPYIOLLMX MaLLVH, creumanbHbii 3a3op CO

G15  [Iga nonmamugHbix cenapartopa Co CTEKIOBOMOKOHHbBIM
apMUPYHOLLM HaNOMHUTENEM

K KoHuueckoe oTBepcTUe, KOHYCHOCTb 1:12

K30  KoHuyeckoe otBepcTme, KOHYCHOCTb 1:30

L MopnduumpoBaHHas BHYTPEHHSS KOHCTPYKLUS
MaccuBHbI LienbHbIA NaTyHHbI cenapatop,
LIEHTPMPOBaHHbIiA MO POSIMKam

N KaHaBka [11 CTONOPHOrO KOMbLA Ha HapY>XHOM KOJbLie
NOALNMHUKA

P5 To4HOCTb BpaLLeHusi cornacHo ISO knacc 5

P6 ToyHoCTb BpaLeHusi cornacHo ISO knacc 6

' OnTYMM3MPOBaHHAs BHYTPEHHSS KOHCTPYKLIKS,
CUMMETPUYHBIE POSINKM

W33 KaHaska 1 0TBepCTUs A CMasKi Ha Hapy>KHOM KoJbLie
(cm. Tabanwpl pa3mepos)

W34  OtsepcTusi 4ns CMasKi Ha BHYTPEHHEM KOMbLie

W45A Pe3b60Bbie 0TBEPCTUS C OAHOW CTOPOHbI HAPYXKHOIO

KOJbLa

Mopwmnrmkm Tuna B ¢ HapyXXHbIM guameTpom 6onee 420 M
00bI4HO MOCTABMAOTCS C KAHABKOI 11 OTBEPCTUAMU ANS CMA3KU
6e3 pobasneHns cydukca.

D1 KaHaBKa 1 0TBEpPCTUA ANsi CMa3Kn Ha Hapy>XKHOM KOJbLie
(cm. TabnuLpl pa3amepoB)

F1 [lBa MaccuBHbIx cenapatopa 13 yrnepoaucToii cTanu
C MexaHn4eckor 06paboTKoM, LEHTPUPOBaHHbIE MO
BHYTPEHHEMY KOJbLLY

F3 [lBa MaccuBHbIX CTaNbHbIX CenapaTtopa ¢ MeXaH4ecKoi
06paboTKOA, LIEHTPUPOBAHHBIE NO BHYTPEHHEMY KOMbLYY

L1 [lBa MaccuBHbIX NaTyHHbIX cenapaTopa ¢ MeXaH4eCKoil
06paboTKOIA, LLEHTPMPOBAHHBIE MO BHYTPEHHEMY KOMbLYY

PX50 ToyHOCTb BpaLLEeHIst BHYTPEHHEro KOMbLa 11 Hapy>XHOro
KonbLa cornacHo ISO knacc 5

PX51 To4HOCTb BpalLleHust BHYTPEHHErO KofbLia cornacHo ISO
Knacc 5

PX52 To4HOCTb BpallEeHNs HapyXXHOro KombLa cornacHo ISO
Knacc 5

UA [MOALUUMHMK C aCUMMETPUYHBIMI POAVKAMIA 11

MaCCBHBIM LiefbHbIM CenapaTopoM, LEeHTPUPOBaHHbIM
MO HapY>XHOMY KOJIbLLy, 47151 BUGPUPYHOLLIX MaLLVH

@)
@)
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MNepeueHb chepunHecKnx posimKonoALUuNnHUKoOB

[abapuTHble pa3mepbl

HomuHanbHas rp 30NOABEMHOCTD
0Go3HayeHue MpepensHas _ KoathduumenTsl ans pacyeta
ycTanocTHas |-& Hamu4yeckas TaTu4yeckas
—“ A Y, Y,

Harpyska C,

ULTAGE

LiunuHppuyeckoe otBepcTie 1 2 0

25 52 18 *  22205EAW33 4,6 57,3 46,1 0,34 2 2,98 1,96 13000 17000
52 18 *  22205EG15W33 4,6 57,3 46,1 0,34 2 2,98 1,96 13000 17000
52 18 *  22205EMW33 4,25 54,1 42,8 0,34 2 2,98 1,96 14000 17000
62 17 21305V 5 48,5 37,5 029 2,33 3,47 228 8900 14000
30 62 20 * 22206EAW33 6,5 75,7 64,5 0,31 2,15 3.2 2,1 11000 14000
62 20 *  22206EG15W33 6,5 75,7 64,5 031 2,15 3,2 2,1 11000 14000
62 20 * 22206EMW33 6,1 71,9 60,2 0,31 2,15 32 2,1 11200 14000
72 19 21306V 6,5 63 50 0,28 2,45 3,64 239 7800 12000
35 72 23 ¥ 22207EAW33 8,55 100 92 0,31 221 329 2,16 9500 12000
72 23 * 22207EG15W33 8,55 100 92 0,31 221 329 2,16 9500 12000
72 23 ¥ 22207EMW33 8,55 100 92 0,31 221 329 2,16 9500 12000
80 21 21307V 8,65 79 66 0,27 2,48 3,69 242 7100 11000
40 80 23 ¥ 22208EAW33 10,9 116 105 0,27 2,47 3,67 241 8100 11000
80 23 *  22208EG15W33 10,9 116 105 0,27 2,47 3,67 241 8100 11000
80 23 *  22208EMW33 10,2 110 98 0,27 2,47 3,67 2,41 8300 11000
90 23 21308V 10,9 96 84 026 2,55 3,8 2,5 6400 9300
90 33 *  22308EAW33 13,3 169 152 0,36 1,87 2,79 1,83 5800 7400
90 33 *  22308EG15W33 13,3 169 152 0,36 1,87 2,79 1,83 5800 7400
90 33 * 22308EMW33 13,3 169 152 0,36 187 2,79 1,83 5800 7400
90 33 *  22308EF800 13,3 169 152 0,36 1,87 2,79 1,83 5800 7400
45 85 23 ¥ 22209EAW33 12,3 121 113 026 264 3,93 258 7300 9800
85 23 * 22209EG15W33 12,3 121 113 026 264 3,93 258 7300 9800
85 23 ¥ 22209EMW33 11,6 116 106 026 264 393 258 7500 9800
100 25 21309V 18,7 119 106 026 264 3,93 258 5800 8400
100 36 *  22309EAW33 16,7 206 187 036 1,9 283 1,86 5300 6700
100 36 *  22309EG15W33 16,7 206 187 036 1,9 283 1,86 5300 6700
100 36 *  22309EMW33 16,7 206 187 036 1,9 283 1,86 5300 6700
100 36 * 22309EF800 16,7 206 187 036 19 283 1,86 5300 6700
50 90 23 * 22210EAW33 14,2 130 124 0,24 2,84 4,23 2,78 6600 9100
90 23 *  22210EG15W33 14,2 130 124 0,24 2,84 423 2,78 6600 9100
90 23 * 22210EMW33 13,4 125 117 024 2,84 423 2,78 6700 9100
110 27 21310V 16,7 137 128 025 2,71 4,04 265 5400 7600
110 40 * 22310EAW33 19,9 250 232 0,36 1,87 2,79 1,83 4900 6100
110 40 *  22310EG15W33 1939 250 232 0,36 1,87 2,79 1,83 4900 6100
110 40 * 22310EMW33 19,9 250 232 0,36 1,87 2,79 1,83 4900 6100
110 40 *  22310EF800 19,9 250 232 036 1,87 2,79 1,83 4900 6100
55 100 25 * 22211EAW33 17,6 155 148 023 295 44 289 6000 8200
100 25 *  22211EG15W33 17,6 155 148 023 295 44 289 6000 8200
100 25 * 22211EMW33 16,6 148 140 023 295 44 289 6100 8200
120 29 21311V 20,4 167 158 024 282 42 2,76 5000 6900
120 43 *  22311EAW33 24,7 296 274 0,36 1,87 2,79 1,83 4600 5600
120 43 *  22311EG15W33 24,7 296 274 0,36 1,87 2,79 1,83 4600 5600
120 43 *  22311EMW33 24,7 296 274 0,36 1,87 2,79 1,83 4600 5600
120 43 *  22311EF800 24,7 296 274 0,36 1,87 2,79 1,83 4600 5600
60 110 28 * 22212EAW33 21,6 187 181 0,24 2,84 4,23 2,78 5600 7500
110 28 *  22212EG15W33 21,6 187 181 0,24 2,84 423 2,78 5600 7500
110 28 * 22212EMW33 20,4 179 171 0,24 2,84 423 2,78 5700 7500
130 31 21312V 23,4 186 179 024 2,81 419 2,75 4700 6400
130 46 * 22312EAW33 28,8 340 319 03 19 29 191 4300 5100
130 46 *  22812EG15W33 28,8 340 319 03 19 29 191 4300 5100
130 46 * 22312EMW33 28,8 340 319 03 19 29 191 4300 5100
130 46 *  22312EF800 28,8 340 319 035 19 29 1,91 4300 5100
65 120 31 * 22213EAW33 25,4 226 224 024 2,79 4,15 2,73 5200 6900
120 31 *  22213EG15W33 25,4 226 224 0,24 2,79 4,5 2,73 5200 6900
120 31 *  22213EMW33 24 217 212 0,24 2,79 4,15 2,73 5300 6900
140 33 21313V 27,9 224 215 0,23 291 433 2,84 4400 5900
140 48 *  22313EAW33 32,9 369 343 0,33 2,06 3,06 2,01 4000 4800
140 48 *  22313EG15W33 32,9 369 343 0,33 2,06 3,06 201 4000 4800
140 48 *  22313EMW33 32,9 369 343 0,33 2,06 3,06 2,01 4000 4800
140 48 *  22313EF800 32,9 369 343 0,33 2,06 3,06 201 4000 4800

MoAWNNHMKY  BbINyCKAIOTCS C LIUANHAPUYECKUM Unin koHudeckum oteepctusmmn (EAK, EMK, EG15K, BK 1 K30 ans cepuin 240xx 1 241xx). MNMoALWNMHUKA C KOHUHECKUM
OTBEPCTMEM OBbIHHO YCTaHABNMBAIOTCS C MOMOLLBIO 3aKPENUTENbHBIX UMW CTSXKHbIX BTYOK (CM. PYKOBOACTBO MO BbiGOpY Ha cTp. 72). Bce AnanasoHbl 3a30poB ecTb B
Hanu4un Ha ckiage unu nop 3akas. MoAWMNHUKL Co cnelyanbHbIMU 3a30pamMit U Knaccamy TOHHOCTW MOTYT BbiTb MOCTaBNEHb! Mof 3aKas.
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pasmepbl

0603Ha4eHmne

Liununppuyeckoe oteepcTie

22205EAW33 0,17 3 3 1,5 1 30,5 455 30,6 46,4 1
22205EG15W33 0,17 3 3 1,5 1 30,5 455 30,6 46,4 1
22205EMW33 0,16 3 3 1,5 1 30,5 455 30,6 46,4 1
21305V 0,26 - - - 11 34,5 51,2 32 55 1
22206EAW33 0,27 3 4,4 2 1 37,5 543 35,6 56,4 1
22206EG15W33 0,27 3 4,4 2 1 37,5 543 35,6 56,4 1
22206EMW33 0,28 3 4,4 2 1 37,5 543 35,6 56,4 1
21306V 0,39 = = = 1,1 40,8 59,7 37 65 1
22207EAW33 0,42 3 4,9 2 1 4511 63 42 65 1
22207EG15W33 0,42 3 4,9 2 11 45,1 63 42 65 1
22207EMW33 0,44 3 4,9 2 1.1 4511 63 42 65 1
21307V 0,51 - - - 1,5 46,3 71 44 71 1,5
22208EAW33 0,52 3 5,4 2,5 11 50,2 70,8 47 73 1
22208EG15W33 0,51 3 5,4 2,5 1,1 50,2 70,8 47 73 1
22208EMW33 0,50 3 5,4 2,5 11 50,2 70,8 47 73 1
21308V 0,72 o - - 1,5 53,6 75,4 49 81 1,5
22308EAW33 1,01 3 5,9 3 1,5 52,5 7 49 81 1,5
22308EG15W33 1 3 59 3 1,5 52,5 7 49 81 1,5
22308EMW33 1,02 3 5,9 3 1,5 52,5 7 49 81 1,5
22308EF800 1,02 3 5,9 3 1,5 52,5 7 49 81 1,5
22209EAW33 0,57 3 5,8 2,5 i, 54,9 75,6 52 78 1
22209EG15W33 0,55 3 5,8 2,5 11 54,9 75,6 52 78 1
22209EMW33 0,5 3 5,8 2,5 1.1 54,9 75,6 52 78 1
21309V 0,95 - - - 1,5 59,7 84,2 54 91 1,5
22309EAW33 1,35 3 6,4 3 1,5 58 85,8 54 91 1,5
22309EG15W33 1,33 3 6,4 3 1,5 58 85,8 54 91 1,5
22309EMW33 1,42 3 6,4 3 1,5 58 85,8 54 91 1,5
22309EF800 1,42 3 6,4 3 1,5 58 85,8 54 91 1,5
22210EAW33 0,6 3 5,8 2,5 11 59,5 80,7 57 83 1
22210EG15W33 0,59 3 5,8 2,5 1,1 59,56 80,7 57 83 1
22210EMW33 0,61 3 5,8 2,5 1,1 59,5 80,7 57 83 1
21310V 1,25 = = = 2 66,8 92,4 61 99 2
22310EAW33 1,81 3 7,3 3,5 2 63,8 93,8 61 99 2
22310EG15W33 1,78 3 7,3 3,5 2 63,8 93,8 61 99 2
22310EMW33 1,83 3 7,3 3,5 2 63,8 93,8 61 99 2
22310EF800 1,83 = 7,3 3,5 2 63,8 93,8 61 99 2
22211EAW33 0,82 3 6,4 3 1,5 66 89,7 64 91 1,5
22211EG15W33 0,82 3 6,4 3 1,5 66 89,7 64 91 1,5
22211EMW33 0,84 3 6,4 3 1,5 66 89,7 64 91 1,5
21311V 1,54 - - - 2 73,6 102 66 109 2
22311EAW33 2,29 3 7,8 3,5 2 68,7 102,9 66 109 2
22311EG15W33 2,24 3 7,8 3,5 2 68,7 102,9 66 109 2
22311EMW33 2,34 3 7,8 3,5 2 68,7 102,9 66 109 2
22311EF800 2,34 - 7,8 3,5 2 68,7 102,9 66 109 2
22212EAW33 1,13 3 6,9 3 1,5 71,9 985 69 101 1,5
22212EG15W33 1,18 3 6,9 3 1,5 71,9 985 69 101 1,5
22212EMW33 1,15 3 6,9 3 1,5 71,9 985 69 101 1,5
21312V 1,99 = = = 21 79,5 109,9 72 118 2
22312EAW33 2,8 3 8,7 4 2,1 753 111,9 72 118 2
22312EG15W33 2,77 3 8,7 4 2,1 753 111,9 72 118 2
22312EMW33 2,89 3 8,7 4 2,1 753 111,9 72 118 2
22312EF800 2,89 3 8,7 4 2,1 753 111,9 72 118 2
22213EAW33 1,51 3 7,8 3,5 1,5 782 107 74 111 1,5
22213EG15W33 1,51 3 7,8 3,5 1,5 782 107 74 111 1,5
22213EMW33 1,56 3 7,8 3,5 1,5 782 107 74 111 1,5
21313V 2,41 - - - 2,1 85,8 119,7 7 128 2
22313EAW33 3,41 3 9,2 4 2,1 81,3 121,2 7 128 2
22313EG15W33 3,35 3 9,2 4 2,1 81,3 121,22 77 128 2
22313EMW33 3,6 3 ©) 2 4 2,1 81,3 121,2 7 128 2
22313EF800 3,6 3 9,2 4 2,1 81,3 121,22 77 128 2
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MNepeuyeHb chepunHecKnx posimKonoALUNNHUKOB

HomuHanbHas rpy3onoabeMHOCTb
FabapuTHble pa3mepbl 0603Ha4eHue MpepenbHas T KoadhdmumeHTsl ans pacyeta
ycTanoctHas =
Y \ Y

BpalleHns | BpaleHus

Linnusppudeckoe oTeepcTie e . y A

ULTAGE

70 125 31 * 22214EAW33 28 235 240 0,22 3,01 4,48 294 4800 6500
125 31 *  22214EG15W33 28 235 240 0,22 3,01 448 294 4800 6500
125 31 * 22214EMW33 28 235 240 0,22 3,01 4,48 294 4800 6500
150 35 21314V 30,3 246 240 023 29 431 283 4200 5500
150 51 * 22314EAW33 36,7 420 396 0,34 2 2,98 1,96 3800 4500
150 51 *  22314EG15W33 36,7 420 396 0,34 2 2,98 1,96 3800 4500
150 51 * 22314EMW33 36,7 420 396 0,34 2 2,98 1,96 3800 4500
150 51 *  22314EF800 36,7 420 396 0,34 2 2,98 1,96 3800 4500
75 130 31 *  22215EAW33 29,5 244 249 0,22 3,14 4,67 3,07 4600 6200
130 31 * 22215EG15W33 29,5 244 249 0,22 3,14 4,67 3,07 4600 6200
130 31 ¥ 22215EMW33 29,5 244 249 0,22 3,14 4,67 3,07 4600 6200
160 37 21315V 34,3 280 275 0,23 294 437 287 4000 5200
160 55 *  22315EAW33 42,1 491 467 0,34 2 2,98 1,96 3600 4200
160 55 *  22315EG15W33 42,1 491 467 0,34 2 2,98 1,96 3600 4200
160 55 *  22315EMW33 421 491 467 0,34 2 2,98 1,96 3600 4200
160 55 *  22315EF800 421 491 467 0,34 2 2,98 1,96 3600 4200
80 140 33 * 22216EAW33 33,4 278 287 0,22 3,14 4,67 3,07 4200 5800
140 33 *  22216EG15W33 33,4 278 287 0,22 3,14 4,67 3,07 4200 5800
140 33 * 22216EMW33 31,6 267 272 0,22 3,14 4,67 3,07 4300 5800
140 33 *  22216EF800 31,6 267 272 022 3,14 4,67 3,07 4300 5800
170 39 21316V 37,6 305 305 023 295 44 289 3800 4900
170 58 *  22316EAW33 46 541 522 0,34 2 2,98 1,96 3400 3900
170 58 *  22316EG15W33 46 541 522 0,34 2 2,98 1,96 3400 3900
170 58 *  22316EMW33 46 541 522 0,34 2 2,98 1,96 3400 3900
170 58 *  22316EF800 46 541 522 0,34 2 2,98 1,96 3400 3900
85 150 36 * 22217EAW33 37,7 324 330 0,22 3,07 4,57 3 4100 5400
150 36 * 22217EG15W33 37,7 324 330 0,22 3,07 4,57 3 4100 5400
150 36 ¥ 22217EMW33 37,7 324 330 0,22 3,07 4,57 3 4100 5400
180 41 21317VM 43,7 355 365 0,23 2,99 4,46 293 3600 4600
180 60 * 22317EAW33 51 599 604 0,32 2,09 3,11 2,04 3200 3600
180 60 *  22317EMW33 51 599 604 0,32 2,09 311 2,04 3200 3600
180 60 *  22317EF800 51 599 604 0,32 2,09 311 2,04 3200 3600
90 160 40 * 22218EAW33 421 384 398 023 29 431 283 3900 5100
160 40 *  22218EG15W33 421 384 398 023 29 431 283 3900 5100
160 40 ¥ 22218EMW33 42,1 384 398 023 29 431 283 3900 5100
160 40 *  22218EF800 42,1 384 398 023 29 431 283 3900 5100
190 43 21318VM 47,5 385 400 0,23 3 4,47 2,93 3400 4600
190 64 *  22318EAW33 56,3 668 652 0,33 2,06 3,06 201 3000 3500
190 64 *  22318EMW33 56,3 668 652 0,33 2,06 3,06 2,01 3000 3500
190 64 *  22318EF800 56,3 668 652 0,33 2,06 3,06 2,01 3000 3500
160 52,4 * 23218EAW33 42,3 467 513 03 225 334 22 2900 3700
160 52,4 *  23218EMW33 42,3 467 513 03 225 334 22 2900 3700
95 170 43 * 22219EAW33 46,4 416 417 023 295 44 289 3800 4800
170 43 * 22219EMW33 46,4 416 417 023 295 44 289 3800 4800
200 45 21319 91,2 335 420 0,23 3 4,46 2,93 3300 4200
200 67 * 22319EAW33 61,1 732 751 0,32 2,09 311 2,04 2800 3300
200 67 * 22319EMW33 61,1 732 751 0,32 2,09 311 2,04 2800 3300
200 67 * 22319EF800 61,1 732 751 0,32 2,09 311 2,04 2800 3300
100 150 50 *  24020EAW33 34,8 361 479 029 235 35 2,3 3000 4100
165 52 *  23120EAW33 43,3 464 563 028 239 356 2,34 3200 3900
165 52 *  283120EG15W33 45,4 480 590 028 239 356 2,34 3200 3900
165 52 *  23120EMW33 45,4 480 590 0,28 239 356 2,34 3200 3900
180 46 * 22220EAW33 51,4 472 495 0,24 2,84 4,23 2,78 3600 4600
180 46 ¥ 22220EG15W33 51,4 472 495 024 2,84 423 2,78 3600 4600
180 46 * 22220EMW33 51,4 472 495 0,24 2,84 423 2,78 3600 4600
180 46 *  22220EF800 51,4 472 495 0,24 2,84 4,23 2,78 3600 4600
180 60,3 *  23220EAW33 51,3 586 661 0,31 2,18 3,24 2,13 2600 3300
180 60,3 *  23220EMW33 51,3 586 661 0,31 2,18 3,24 2,13 2600 3300
215 47 21320 59,9 370 465 0,22 3,01 4,48 294 3200 3900
215 73 *  22320EAW33 70,4 827 844 0,34 198 294 193 2600 3100
215 73 *  22320EMW33 70,4 827 844 0,34 198 294 193 2600 3100
215 73 *  22320EF800 70,4 827 844 0,34 198 294 193 2600 3100

MoAWNNHMKY  BbINyCKAIOTCS C LIUANHAPUYECKUM Unin koHudeckum oteepctusmmn (EAK, EMK, EG15K, BK 1 K30 ans cepuin 240xx 1 241xx). MNMoALWNMHUKA C KOHUHECKUM
OTBEPCTMEM OBbIHHO YCTaHABNMBAIOTCS C MOMOLLBIO 3aKPENUTENbHBIX UMW CTSXKHbIX BTYOK (CM. PYKOBOACTBO MO BbiGOpY Ha cTp. 72). Bce AnanasoHbl 3a30poB ecTb B
Hanu4un Ha ckiage unu nop 3akas. MoAWMNHUKL Co cnelyanbHbIMU 3a30pamMit U Knaccamy TOHHOCTW MOTYT BbiTb MOCTaBNEHb! Mof 3aKas.
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06o3HaueHune

Liununppuyeckoe oteepcTie

KonuyecTso oTepcTmit

22214EAW33 1,54 3 7,4 3,5 1,5 84,1 1127 79 116 1,5
22214EG15W33 1,52 3 7,4 3,5 1,5 84,1 112,7 79 116 1,5
22214EMW33 1,52 3 7,4 3,5 1,5 84,1 1127 79 116 1,5
21314V 2,98 - - - 2,1 91,3 126,8 82 138 2
22314EAW33 4,18 3 10,4 5 2,1 86 128,7 82 138 2
22314EG15W33 4,11 3 10,4 5 2,1 86 128,7 82 138 2
22314EMW33 4,27 3 10,4 5 2,1 86  128,7 82 138 2
22314EF800 4,27 3 10,4 5 2,1 86  128,7 82 138 2
22215EAW33 1,64 3 7,4 3,5 1,5 88,4 117,8 84 121 1,5
22215EG15W33 1,62 3 7,4 3,5 1,5 88,4 117,8 84 121 1,5
22215EMW33 1,72 3 7,4 3,5 1,5 88,4 117,8 84 121 1,5
21315V 3,59 - - - 2,1 97,7 136 87 148 2
22315EAW33 5,08 3 10,5 5 21 91,9 138,3 87 148 2
22315EG15W33 5,00 3 10,5 5 2,1 91,9 138,3 87 148 2
22315EMW33 5,21 3 10,5 5 2,1 91,9 1383 87 148 2
22315EF800 5,21 3 10,5 5 2,1 91,9 138,33 87 148 2
22216EAW33 2,1 3 7,9 3,5 2 94,9 126,7 91 129 2
22216EG15W33 21 3 7,9 3,5 2 94,9 126,7 91 129 2
22216EMW33 2,1 3 7,9 3,5 2 94,9 126,7 91 129 2
22216EF800 2,1 3 7,9 3,5 2 94,9 126,7 91 129 2
21316V 4,2 - - - 2,1 104,3 1446 92 158 2
22316EAW33 6 3 10,5 5 2,1 98,6 147,4 92 158 2
22316EG15W33 5,9 3 10,5 5 2,1 98,6 147,4 92 158 2
22316EMW33 6,2 3 10,5 5 2,1 98,6 147,4 92 158 2
22316EF800 6,2 3 10,5 5 2,1 98,6 147,4 92 158 2
22217EAW33 2,6 3 7,9 3,5 2 100,7 136,5 96 139 2
22217EG15W33 2,5 3 7.9 3,5 2 100,7 136,5 96 139 2
22217EMW33 2,6 3 7,9 3,5 2 100,7 136,5 96 139 2
21317VM 5,2 = = = 3 111 1531 99 166 2,5
22317EAW33 7,1 3 11 5 3 107,9 156,7 99 166 2,5
22317EMW33 7,2 3 1 5 3 107,9 156,7 99 166 2,5
22317EF800 7,2 3 11 5 3 107,9 156,7 99 166 2,5
22218EAW33 3,3 3 10,2 45 2 105,3 143,2 101 149 2
22218EG15W33 3,3 3 10,2 45 2 105,3 143,2 101 149 2
22218EMW33 3,3 3 10,2 4,5 2 105,3 143,2 101 149 2
22218EF800 3,3 3 10,2 4,5 2 105,3 143,2 101 149 2
21318VM 6,1 - - - 3 117,6 161,5 104 176 2,5
22318EAW33 8,3 3 11,6 3 110,1 165,1 104 176 2,5
22318EMW33 8,5 3 11,6 5 3 110,1 165,1 104 176 2,5
22318EF800 8,5 3 11,6 5 3 110,1 165,1 104 176 2,5
23218EAW33 4,4 3 8,9 4 2 104,3 141 101 149 2,5
23218EMW33 4,4 3 8,9 4 2 104,3 141 101 149 2,5
22219EAW33 4 3 9,9 4,5 2,1 110,8 152,8 107 158 2
22219EMW33 4,1 3 9,9 4,5 2,1 110,8 152,8 107 158 2
21319 7,1 = = = 3 1314 171 109 186 2,5
22319EAW33 9,8 3 12,1 6 3 120 174 109 186 2,5
22319EMW33 10,1 3 12,1 6 3 120 174 109 186 2,5
22319EF800 10,1 3 12,1 6 3 120 174 109 186 2,5
24020EAW33 2,9 3 6,1 2,5 1,5 111,1 1353 107 143 1,5
23120EAW33 4,4 3 8,4 4 2 114,6 146,9 111 154 2
23120EG15W33 4,3 3 8,4 4 2 114,6 146,9 111 154 2
23120EMW33 4,5 3 8,4 4 2 114,6 146,9 111 154 2
22220EAW33 4,8 3 11,2 5 2,1 118,2 160,8 112 168 2
22220EG15W33 4,8 3 11,2 5 2,1 118,2 160,8 112 168 2
22220EMW33 5,1 3 11,2 5 2,1 118,2 160,8 112 168 2
22220EF800 5,1 3 11,2 5 2,1 118,2 160,8 112 168 2
23220EAW33 6,4 3 9,4 4,5 2,1 118,2 158,9 114 168 2
23220EMW33 6,5 3 9,4 4,5 2,1 118,2 158,9 114 168 2
21320 8,9 - - - 3 137 178,7 114 201 2,5
22320EAW33 12,5 3 13,3 6 3 126,7 186,7 114 201 2,5
22320EMW33 12,8 3 13,3 6 3 126,7 186,7 114 201 2,5
22320EF800 12,8 3 13,3 6 3 126,7 186,7 114 201 2,5
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MNepeuyeHb chepunHecKnx posimKonoALUNNHUKOB

HomuHanbHas rpy3onoabeMHOCTb
FabapuTHble pa3mepbl 0603Ha4eHue MpepenbHas T KoadhdmumeHTsl ans pacyeta
ycTanoctHas =
ERENES St o | a |

BpalleHns | BpaleHus

ULTAGE

Liununppuyeckoe oteepcTie

06/mMuH

110 170 45 *  23022EAW33 45,1 417 517 023 295 44 289 3500 4200
170 45 *  23022EMW33 45,1 417 517 023 295 44 289 3500 4200
170 60 * 24022EAW33 45,7 517 663 0,31 2,15 3,2 2,1 2800 3700
180 56 * 23122EAW33 50,9 547 669 028 243 3,61 237 3000 3500
180 56 *  23122EMW33 50,9 547 669 0,28 2,43 3,61 237 3000 3500
180 69 ¥ 24122EAW33 50,8 622 769 036 1,85 2,76 1,81 2200 2900
200 53 ¥ 22222EAW33 62,8 602 643 0,25 2,69 4 2,63 3300 4100
200 53 ¥ 22222EG15W33 62,8 602 643 0,25 2,69 4 2,63 3300 4100
200 53 ¥ 22222EMW33 62,8 602 643 0,25 2,69 4 2,63 3300 4100
200 53 ¥ 22222EF800 62,8 602 643 0,25 2,69 4 2,63 3300 4100
200 69,8 ¥ 23222EAW33 62,1 752 869 032 2,12 3,15 2,07 2300 3000
200 69,8 * 23222EMW33 62,1 752 869 0,32 2,12 3,45 2,07 2300 3000
240 50 21322 222 495 615 0,21 32 4,77 3,13 2800 3500
240 80 * 22322EAW33 83 975 972 0,31 2,09 3,11 2,04 2300 2800
240 80 ¥ 22322EMW33 83 975 972 0,31 2,09 311 2,04 2300 2800
240 80 * 22322EF800 83 975 972 0,31 2,09 3,11 2,04 2300 2800

120 165 34 *  23924EMD1 37,4 240 354 0,17 39 581 381 3300 4000
180 46 *  23024EAW33 50,6 446 577 0,22 3,14 4,67 3,07 3300 3900
180 46 *  23024EMW33 50,6 446 577 0,22 3,14 4,67 3,07 3300 3900
180 60 * 24024EAW33 49,3 535 705 0,3 228 339 223 2500 3400
200 62 * 23124EAW33 61,1 663 820 0,28 243 3,61 237 2600 3200
200 62 *  23124EMW33 61,1 663 820 028 243 3,61 237 2600 3200
200 80 * 24124EAW33 59,2 710 950 0,37 1,84 2,74 18 2000 2600
215 58 ¥ 22224EAW33 69,6 688 753 0,25 2,74 4,08 2,68 3000 3800
215 58 ¥ 22224EMW33 69,6 688 753 0,25 2,74 4,08 2,68 3000 3800
215 76 ¥ 23224EAW33 70,4 857 998 0,32 2,09 311 2,04 2100 2800
215 76 * 23224EMW33 70,4 857 998 0,32 2,09 311 2,04 2100 2800
260 86 ¥ 22324EAW33 96,2 1170 1280 0,32 2,09 311 2,04 2000 2500
260 86 ¥ 22324EMW33 96,2 1170 1280 0,32 2,09 311 2,04 2000 2500
260 86 ¥ 22324EF800 96,2 1170 1280 0,32 2,09 311 2,04 2000 2500

130 180 37 *  23926EMD1 44,2 295 432 0,17 39 581 381 3100 3700
200 52 *  23026EAW33 61,9 565 721 0,22 3,01 4,48 294 3000 3600
200 52 *  23026EMW33 61,9 565 721 0,22 3,01 448 294 3000 3600
200 69 *  24026EAW33 61,2 684 909 0,31 2,18 3,24 2,13 2300 3100
210 64 *  23126EAW33 66,4 710 906 027 2,51 3,74 2,45 2400 3000
210 64 *  23126EMW33 66,4 710 906 0,27 2,51 3,74 2,45 2400 3000
210 80 *  24126EAW33 65,6 803 1070 0,34 196 292 192 1800 2400
230 64 ¥ 22226EAW33 79 808 898 0,25 2,69 4 2,63 2700 3600
230 64 ¥ 22226EMW33 79 808 898 0,25 2,69 4 2,63 2700 3600
230 80 *  23226EAW33 78 958 1130 032 2,12 3,45 2,07 1900 2600
230 80 ¥ 28226EMW33 78 958 1130 032 212 315 2,07 1900 2600
280 93 ¥ 22326EAW33 109 1330 1400 0,33 2,06 3,06 201 1800 2400
280 93 *  22326EMW33 109 1330 1400 0,33 2,06 3,06 2,01 1800 2400
280 93 * 22326EF800 109 1330 1400 0,33 2,06 3,06 201 1800 2400

140 190 37 *  23928EMD1 49 310 458 0,16 4,16 6,2 4,07 2900 3500
210 53 *  23028EAW33 67 597 783 0,22 3,14 4,67 3,07 2800 3400
210 53 *  23028EMW33 67 597 783 0,22 3,14 4,67 3,07 2800 3400
210 69 *  24028EAW33 65,3 704 958 028 239 356 234 2100 2900
225 68 *  23128EAW33 74,9 802 1030 026 255 38 2,5 2200 2800
225 68 *  23128EMW33 74,9 802 1030 026 2,55 3,8 2,5 2200 2800
225 85 ¥ 24128EAW33 74,4 951 1280 0,34 198 294 193 1600 2300
250 68 ¥ 22228EAW33 92 912 1010 0,25 2,74 4,08 2,68 2400 3300
250 68 ¥ 22228EMW33 92 912 1010 025 2,74 4,08 2,68 2400 3300
250 88 ¥ 23228EAW33 90,7 1140 1370 0,33 2,06 3,06 201 1700 2400
250 88 ¥ 23228EMW33 90,7 1140 1370 0,33 2,06 3,06 201 1700 2400
300 102 ¥ 22328EAW33 125 1540 1720 0,33 2,038 3,02 1,98 1600 2200
300 102 ¥ 22328EMW33 125 1540 1720 0,33 2,03 3,02 198 1600 2200
300 102 *  22328EF800 125 1540 1720 0,33 2,08 3,02 198 1600 2200

150 = 210 45 *  23930EMD1 58,4 419 635 0,18 3,71 552 3,63 2800 3200
225 56 *  23030EAW33 74,8 660 893 0,21 32 4,77 3,13 2600 3100
225 56 *  23030EMW33 74,8 660 893 0,21 32 4,77 3,13 2600 3100
225 75 *  24030EAW33 75,5 832 1140 03 225 334 22 1900 2700
250 80 *  23130EAW33 91,6 1060 1350 029 235 35 2,3 2000 2600
250 80 *  23130EMW33 91,6 1060 1350 029 235 35 2,3 2000 2600
250 100 *  24130EAW33 89,8 1120 1400 0,38 1,78 2,65 1,74 1600 2000
270 73 *  22230EAW33 104 1080 1220 025 2,74 4,08 268 2100 3000
270 73 *  22230EMW33 104 1080 1220 025 2,74 4,08 2,68 2100 3000
270 96 *  23230EAW33 105 1340 1620 0,33 2,03 3,02 198 1500 2200
270 96 *  23230EMW33 105 1340 1620 0,33 2,08 3,02 1,98 1500 2200
320 108 *  22330EMW33 139 1740 1890 0,34 2 298 1,96 1500 2100
320 108 *  22330EF800 139 1740 1890 0,34 2 2,98 1,96 1500 2100

MoAWNNHMKY  BbINyCKAIOTCS C LIUANHAPUYECKUM Unin koHudeckum oteepctusmmn (EAK, EMK, EG15K, BK 1 K30 ans cepuin 240xx 1 241xx). MNMoALWNMHUKA C KOHUHECKUM
OTBEPCTMEM OBbIHHO YCTaHABNMBAIOTCS C MOMOLLBIO 3aKPENUTENbHBIX UMW CTSXKHbIX BTYOK (CM. PYKOBOACTBO MO BbiGOpY Ha cTp. 72). Bce AnanasoHbl 3a30poB ecTb B
Hanu4un Ha ckiage unu nop 3akas. MoAWMNHUKL Co cnelyanbHbIMU 3a30pamMit U Knaccamy TOHHOCTW MOTYT BbiTb MOCTaBNEHb! Mof 3aKas.
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DaMax, —memei il da Min.

Paamepb! MpucoeauHUTENbHbIE pamepbl
06o3HaueHune

KonuyecTso oTepcTmit
LiunuHapuyeckoe otBepcTie P

23022EAW33 3,6 3 7,8 3,5 2 123,8 154,6 119 161 2
23022EMW33 3,6 3 7,8 3,5 2 123,8 154,6 119 161 2
24022EAW33 5 3 7,21 3 2 120,5 151,6 119 161 2
23122EAW33 5,5 3 8,9 4 2 125,3 160,9 121 169 2
23122EMW33 5,5 3 8,9 4 2 125,3 160,9 121 169 2
24122EAW33 6,7 3 8,4 4 2 121,7 157,2 121 169 2
22222EAW33 6,9 3 12,2 6 2,1 130,1 178,4 122 188 2
22222EG15W33 6,9 3 12,2 6 2,1 130,1 178,4 122 188 2
22222EMW33 7,2 3 12,2 6 2,1 130,1 178,4 122 188 2
22222EF800 7,2 3 12,2 6 2,1 130,1 178,44 122 188 2
23222EAW33 9,3 3 10,5 5 2,1 130,2 175,8 122 188 2
23222EMW33 9,4 3 10,5 5 2,1 130,2 175,8 122 188 2
21322 11,2 = = = 3 150,2 202,7 124 226 2,5
22322EAW33 16,9 3 15,6 7 3 138,9 208,1 124 226 2,5
22322EMW33 17,4 3 15,6 7 3 138,9 208,1 124 226 2,5
22322EF800 17,4 3 15,6 7 3 138,9 208,1 124 226 2,5
23924EMD1 2,1 3 7 3 11 133 154 126 159 1,1
23024EAW33 4 3 7,8 3,5 2 134  164,9 129 171 2
23024EMW33 4 3 7,8 3,5 2 134  164,9 129 171 2
24024EAW33 5.2 3 6,4 3,5 2 130,6 162,2 129 171 2
23124EAW33 7,7 3 10 4,5 2 138,9 1784 131 171 2
23124EMW33 7,8 3 10 4,5 2 138,9 1784 131 189 2
24124EAW33 9,7 3 10 4,5 2 136 173 131 189 2
22224EAW33 8,7 3 12,2 6 2,1 141,9 192,83 132 203 2
22224EMW33 8,8 3 12,2 6 2,1 141,9 192,83 132 203 2
23224EAW33 11,9 3 11 5 2,1 139,9 189 132 203 2
23224EMW33 11,6 3 11 5 2,1 139,9 189 132 203 2
22324EAW33 22,2 3 18 8 3 156,9 224 134 246 2,5
22324EMW33 22,6 3 18 8 3 156,9 224 134 246 2,5
22324EF800 22,6 3 18 8 3 156,9 224 134 246 2,5
23926EMD1 2,8 3 7,9 3,5 1,5 144 168 137 173 1,5
23026EAW33 5,8 3 8,9 4 2 146 182,6 139 191 2
23026EMW33 5,9 3 8,9 4 2 146 182,6 139 191 2
24026EAW33 7,5 3 8,3 4 2 143 178,6 139 191 2
23126EAW33 8,4 3 10 4,5 2 148,5 188,3 141 199 2
23126EMW33 8,5 3 10 4,5 2 148,5 188,3 141 199 2
24126EAW33 10,3 3 9,5 4,5 2 146 183 141 199 2
22226EAW33 10,8 3 18,2 6 3 151,4 2054 144 216 2,5
22226EMW33 10,9 3 13,2 6 3 151,4 205,4 144 216 2,5
23226EAW33 13,6 3 11,6 5 3 150,7 202,7 144 216 2,5
23226EMW33 13,8 3 11,6 5 3 150,7 202,7 144 216 2,5
22326EAW33 26,9 3 18,9 9 4 164,7 243 147 263 3
22326EMW33 27,9 3 18,9 9 4 164,7 243 147 263 3
22326EF800 27,9 3 18,9 9 4 164,7 243 147 263 3
23928EMD1 2,9 3 8,2 3,5 1,5 153 177 147 183 1,5
23028EAW33 6,3 3 8,9 4 2 155,6 192,7 149 201 2
23028EMW33 6,4 3 8,9 4 2 155,6 192,7 149 201 2
24028EAW33 8 3 8,9 4 2 152,9 188,2 149 201 2
23128EAW33 10,9 3 10,5 5 2,1 169,3 202 152 213 2
23128EMW33 11,3 3 10,5 5 2,1 159,3 202 152 213 2
24128EAW33 12,5 3 10,7 4,5 2,1 156 198 152 213 2
22228EAW33 14 3 14,2 7 3 163,9 223,9 154 236 2,5
22228EMW33 14,4 3 14,2 7 3 163,9 223,9 154 236 2,5
23228EAW33 17,9 3 12,6 6 3 162,6 219,6 154 236 2,5
23228EMW33 18,2 3 12,6 6 3 162,6 219,6 154 236 2,5
22328EAW33 34,1 3 18,9 9 4 181,7 260,3 157 283 3
22328EMW33 34,9 3 18,9 9 4 181,7 260,3 157 283 3
22328EF800 34,9 3 18,9 9 4 181,7 260,3 157 283 3
23930EMD1 4,7 3 9,5 4 2 167 195 159 201 2
23030EAW33 7,6 3 10 4,5 2,1 168,5 206,6 161 214 2
23030EMW33 7,8 3 10 4,5 21 168,5 206,6 161 214 2
24030EAW33 10,1 3 8,9 4 2,1 162,9 202,8 161 214 2
23130EAW33 15,7 3 12,6 6 2.1 171,9 2224 162 238 2
23130EMW33 15,7 3 12,6 6 2,1 171,9 2224 162 238 2
24130EAW33 18,8 3 10,4 5 2.1 165 2181 162 238 2
22230EAW33 17,8 3 15,3 7 3 177,3 2411 164 256 2,5
22230EMW33 18 3 15,3 7 3 177,3 2411 164 256 2,5
23230EAW33 23,2 3 13,7 6 3 174,6 236,6 164 256 2,5
23230EMW33 23,5 3 18,7 6 3 174,6 236,6 164 256 2,5
22330EMW33 42 3 19,9 9 4 201 2783 167 303 3
22330EF800 42 3 199 9 4 201 278,3 167 303 3
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MNepeuyeHb chepunHecKnx posimKonoALUNNHUKOB

HomuHanbHas rpy3onoabeMHOCTb
F'a6apuTHble pa3mepbl 0603HaueHue MpepenbHas _ Koadduumentsl ans pacyeta
ycTanocTHas |MHamiieckas | Cratudeckas
-““ =S cu —“ R E

ULTAGE

Liununppuyeckoe oteepcTie

06/mMuH

160 = 220 45 *  23932EMD1 64,9 455 683 0,17 39 581 381 2600 3000
220 45 23932 193 320 610 0,18 3,69 5,49 3,61 2200 2500
220 45 23932L1D1 193 320 610 0,18 3,69 549 3,61 2200 2500
240 60 *  23032EAW33 83,1 748 1000 0,21 32 4,77 3,13 2400 2900
240 60 *  23032EMW33 83,1 748 1000 0,21 32 4,77 3,13 2400 2900
240 80 *  24032EAW33 85,2 953 1320 029 232 3,45 226 1800 2600
270 86 *  23132EAW33 103 1220 1580 029 235 35 2,3 1800 2400
270 86 * 23132EMW33 103 1220 1580 029 235 35 2,3 1800 2400
270 109 * 24132EAW33 103 1320 1740 0,38 1,76 2,62 1,72 1400 1900
290 80 * 22232EAW33 117 1220 1390 0,25 2,69 4 2,63 2000 2800
290 80 *  22232EMW33 117 1220 1390 0,25 2,69 4 2,63 2000 2800
290 104 * 23232EAW33 119 1550 1890 0,33 2,08 3,02 198 1400 2100
200 104 *  23232EMW33 119 1550 1890 0,33 2,03 3,02 198 1400 2100
340 114 *  22332EMW33 154 1950 2210 0,33 2,08 3,02 198 1400 1900
340 114 *  22332EF800 154 1950 2210 0,33 2,08 3,02 1,98 1400 1900

170 230 45 *  23934EMD1 69,7 468 723 0,16 4,11 6,12 4,02 2400 2900
230 45 23934 165 330 650 0,17 391 5,83 3,83 2000 2400
230 45 23934D1 165 330 650 0,17 391 583 3,83 2000 2400
260 67 *  23034EAW33 96,6 914 1240 0,22 3,07 4,57 3 2200 2700
260 67 *  23034EMW33 96,6 914 1240 0,22 3,07 4,57 3 2200 2700
260 90 *  24034EAW33 95,5 1110 1580 0,31 221 329 2,16 1600 2400
280 88 *  23134EAW33 109 1270 1700 028 239 35 234 1700 2300
280 88 *  23134EMW33 109 1270 1700 028 239 356 234 1700 2300
280 109 *  24134EAW33 110 1380 1840 037 1,82 2,72 1,79 1300 1800
310 86 ¥ 22234EMW33 133 1400 1610 026 26 387 254 1800 2700
310 110 *  23234EMW33 134 1700 2070 0,33 2,038 3,02 198 1300 1900
360 120 *  22334EMW33 170 2200 2630 0,32 2,09 3,11 204 1200 1800
360 120 *  22334EF800 170 2200 2630 032 2,09 311 2,04 1200 1800

180 = 250 52 *  23936EMD1 81,4 573 869 0,177 39 581 381 2300 2700
250 52 23936 143 440 835 0,19 352 525 345 1900 2200
250 52 23936D1 143 440 835 0,19 3,62 525 345 1900 2200
250 52 23936L1 143 440 835 0,19 352 525 345 1900 2200
280 74 *  23036EAW33 110 1080 1450 023 295 44 289 2000 2500
280 74 *  23036EMW33 110 1080 1450 023 295 44 289 2000 2500
280 100 *  24036EAW33 107 1280 1830 0,33 2,038 3,02 1,98 1500 2200
300 96 *  23136EAW33 125 1490 1960 029 232 345 226 1600 2100
300 96 *  23136EMW33 125 1490 1960 029 232 345 226 1600 2100
300 118 *  24136EAW33 121 1550 2050 0,38 1,78 2,65 1,74 1200 1700
320 86 *  22236EMW33 141 1450 1660 025 2,74 4,08 268 1700 2600
320 112 *  23236EMW33 142 1800 2270 0,33 2,06 3,06 201 1200 1900
380 126 *  22336EMW33 185 2420 2810 0,32 2,09 311 2,04 1200 1800

190 = 260 52 *  23938EMD1 89,4 603 935 0,17 4,05 6,04 396 2100 2600
260 52 23938 117 460 890 0,18 3,81 5,67 3,73 1800 1800
260 52 23938D1 117 460 890 0,18 3,81 5,67 3,73 1800 1800
260 52 23938L1 117 460 890 0,18 3,81 5,67 3,73 1800 1800
290 75 *  23038EAW33 17 1140 1570 0,22 3,01 4,48 294 1900 2400
290 75 *  23038EMW33 117 1140 1570 0,22 3,01 4,48 294 1900 2400
290 100 *  24038EMW33 117 1300 1800 0,31 2,15 3,2 21 1500 2100
320 104 * 23138EMW33 142 1670 2250 029 232 345 226 1500 2000
320 128 *  24138EAW33 139 1900 2480 038 1,76 2,62 1,72 1000 1600
340 92 ¥ 22238EMW33 156 1620 1870 025 2,74 4,08 268 1600 2400
340 120 *  23238EMW33 153 1990 2480 0,33 2,038 3,02 198 1200 1800
400 132 *  22338EMW33 203 2600 3110 032 212 3,15 2,07 1100 1700

200 280 60 *  23940EMD1 102 766 1190 0,18 3,76 5,59 3,67 2000 2400
280 60 23940VMW33 122 620 1000 02 342 5,09 334 1700 2000
310 82 *  23040EMW33 132 1310 1790 023 29 44 289 1800 2300
310 109 *  24040EMW33 131 1510 2120 0,33 2,06 3,06 2,01 1400 2000
340 112 *  23140EMW33 156 1890 2510 03 225 334 22 1400 1900
340 140 *  24140EMW33 150 2130 2930 039 1,74 259 17 1000 1500
360 98 ¥ 22240EMW33 173 1810 2100 025 2,74 4,08 268 1500 2300
360 128 *  28240EMW33 169 2250 2840 0,34 198 294 193 1100 1700
420 138 *  22340EMW33 223 2830 3530 0,31 2,15 32 2,1 1000 1600

MoAWNNHMKY  BbINyCKAIOTCS C LIUANHAPUYECKUM Unin koHudeckum oteepctusmmn (EAK, EMK, EG15K, BK 1 K30 ans cepuin 240xx 1 241xx). MNMoALWNMHUKA C KOHUHECKUM
OTBEPCTMEM OBbIHHO YCTaHABNMBAIOTCS C MOMOLLBIO 3aKPENUTENbHBIX UMW CTSXKHbIX BTYOK (CM. PYKOBOACTBO MO BbiGOpY Ha cTp. 72). Bce AnanasoHbl 3a30poB ecTb B
Hanu4un Ha ckiage unu nop 3akas. MoAWMNHUKL Co cnelyanbHbIMU 3a30pamMit U Knaccamy TOHHOCTW MOTYT BbiTb MOCTaBNEHb! Mof 3aKas.
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DaMax, —memei il da Min.

Paamepb! MpucoeauHUTENbHbIE pamepbl
06o3HaueHune

KonuyecTso oTepcTmit
LiunuHapuyeckoe otBepcTie P

23932EMD1 4,9 3 9,5 4 2 181  201,7 170 210 2
23932 5,5 - - - 2 181  201,7 170 210 2
23932L1D1 5,5 4 7 4 2 181  201,7 170 210 2
23032EAW33 9,2 3 10,5 5 2,1 178,5 220,2 171 229 2
23032EMW33 9,6 3 10,5 5 21 178,5 220,2 171 229 2
24032EAW33 11,8 3 9,5 4,5 2,1 173,8 216,2 171 229 2
23132EAW33 20,1 3 18,7 6 21 185,7 239,8 172 258 2
23132EMW33 20,1 3 13,7 6 2,1 185,7 239,8 172 258 2
24132EAW33 24,8 3 11,7 5 2,1 180 2349 172 258 2
22232EAW33 23 3 16,9 8 3 190 258,7 174 276 2,5
22232EMW33 23,2 3 16,9 8 3 190 258,7 174 276 2,5
23232EAW33 29,2 3 14,9 7 3 187,1 253,7 174 276 2,5
23232EMW33 29,6 3 14,9 7 3 187,1 253,7 174 276 2,5
22332EMW33 50,7 3 20,3 10 4 206 295,3 177 323 3
22332EF800 50,7 3 20,3 10 4 206 295,3 177 323 3
23934EMD1 5,2 3 9,8 4,5 2 185 215 179 221 2
23934 5,8 - - - 2 191 212 180 220 2
23934D1 5,8 4 7 4 2 191 212 180 220 2
23034EAW33 12,6 3 11,6 5 2,1 191,8 2374 181 249 2
23034EMW33 13 3 11,6 5 2,1 191,8 2374 181 249 2
24034EAW33 16,7 3 10,6 5 2,1 187,9 2323 181 249 2
23134EAW33 21,6 3 18,7 6 21 196,2 249,7 182 268 2
23134EMW33 21,6 3 13,7 6 2,1 196,2 249,7 182 268 2
24134EAW33 26 3 18,2 6 2 189 243,6 182 268 2
22234EMW33 28,2 3 18 8 4 211,3 276,4 187 293 3
23234EMW33 35,7 3 16,4 8 4 210,44 271,2 187 293 3
22334EMW33 59 3 20,3 10 4 238,9 312,9 187 343 3
22334EF800 59 3 20,3 10 4 238,9 3129 187 343 3
23936EMD1 75 3 10,8 5 2 199 232 189 241 2
23936 8,2 - - - 2 203,5 229,9 190 240 2
23936D1 8,2 4 9 5 2 203,5 229,9 190 240 2
23936L1 8,2 - - - 2 203,5 229,9 190 240 2
23036EAW33 16,9 3 18,2 6 2,1 203,6 255 191 269 2
23036EMW33 16,9 3 13,2 6 2,1 203,6 255 191 269 2
24036EAW33 21,5 3 11,7 5 2,1 202,4 249 191 269 2
23136EAW33 27,2 3 14,9 7 3 206 266,8 194 286 2,5
23136EMW33 27,3 3 14,9 7 206 266,8 194 286 2,5
24136EAW33 33,9 3 14,1 6 3 200 260,4 194 286 2,5
22236EMW33 28,9 3 18 8 4 220,2 286,8 197 303 3
23236EMW33 37,8 3 16,4 8 4 220 281,2 197 303 3
22336EMW33 70,2 3 20,9 10 4 241,8 328,2 197 363 3
23938EMD1 7,8 3 10,8 5 2 209 243 199 251 2
23938 8,6 - - - 2 214 240,3 200 250 2
23938D1 8,6 4 9 5 2 214 240,3 200 250 2
23938L1 8,6 o - - 2 214 240,3 200 250 2
23038EAW33 17,5 3 13,2 6 21 213,4 265,1 201 279 2
23038EMW33 18 3 13,2 6 2,1 213,4 265,1 201 279 2
24038EMW33 22,5 3 11,6 5 2,1 216,2 260,1 201 279 2
23138EMW33 33,5 3 16,55 8 3 230 283,8 204 306 2,5
24138EAW33 421 14,16 6 3 213 2779 204 306 2,5
22238EMW33 35,3 3 19,6 9 4 232,8 304,8 207 323 3
23238EMW33 48,3 3 75 8 4 220 298,11 207 323 3
22338EMW33 81,6 3 20,8 10 4 247 345,6 210 380 4
23940EMD1 11,1 3 10,8 5 2,1 221 260 211 269 2,1
23940VMW33 12,2 3 12,2 6,3 2,1 2272 263 211 269 2
23040EMW33 241 3 14,3 7 2,1 234,9 282,3 211 299 2
24040EMW33 29,2 3 12,7 6 2,1 229,7 276,8 211 299 2
23140EMW33 41,7 3 17,7 8 3 242  300,6 214 326 2,5
24140EMW33 51,3 3 17 8 3 236,8 291 214 326 2,5
22240EMW33 42,5 3 20 10 4 245,6 322,3 217 343 3
23240EMW33 55,8 3 18,8 9 4 244,8 314,8 217 343 3
22340EMW33 95 3 211 10 5 280 363,1 220 400 4
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MNepeuyeHb chepunHecKnx posimKonoALUNNHUKOB

HomuHanbHas rpy3onoabeMHOCTb
FabapuTHble pa3mepbl 0603Ha4eHue MpepenbHas T KoadhdmumeHTsl ans pacyeta
Y \ Y

BpalleHns | BpaleHus

Linnusppudeckoe oTeepcTie e . y A

ULTAGE

220 300 60 * 23944EMW33 113 741 1210 0,18 3,76 559 3,67 1800 2200
340 90 *  23044EMW33 153 1530 2110 023 295 44 289 1600 2100
340 118 *  24044EMW33 158 1930 2750 0,31 2,18 3,24 2,13 1200 1800
370 120 *  23144EMW33 180 2190 2940 03 228 339 223 1200 1800
370 150 ¥ 24144EMW33 176 2600 3540 0,39 1,74 259 1,7 850 1400
400 108 ¥ 22244EMW33 208 2210 2690 025 2,74 4,08 2,68 1300 2000
400 144 ¥ 23244EMW33 207 2890 3830 0,34 2 2,98 1,96 900 1500
460 145 ¥ 22344VMW33 481 2110 3150 0,3 223 332 218 1000 1400
240 320 60 *  23948EMD1 125 815 1350 0,15 44 6,65 431 1600 2100
360 92 *  23048EMW33 168 1630 2350 0,22 3,07 4,57 3 1400 2000
360 118 *  24048EMW33 169 2020 3050 029 232 345 226 1100 1700
400 128 *  23148EMW33 208 2510 3500 029 232 345 226 1100 1600
400 160 24148VMW33 406 2680 4240 038 1,79 267 1,75 620 1300
440 120 * 22248EMW33 228 2490 3540 025 2,74 4,08 268 1100 1800
440 160 *  23248EMW33 233 3270 4440 035 1,95 29 191 800 1400
500 155 22348VMW33 544 2450 3700 0,29 229 342 224 900 1300
260 360 75 *  23952EMD1 150 1130 1940 0,17 39 581 381 1400 1900
400 104 *  28052EMW33 202 2060 2910 023 295 44 289 1300 1800
400 140 24052VMW33 393 1900 3700 0,35 194 2,88 1,89 950 1500
440 144 *  23152EMW33 232 2930 4350 03 225 334 22 950 1400
440 180 24152VMW33 477 3280 5290 0,42 1,61 24 1,58 540 1200
480 130 22252VMW33 509 2040 3230 029 23 343 225 1100 1300
480 174 *  23252EMW33 143 2270 5290 03 192 286 1,88 690 1300
540 164 22352VMW33 612 2800 4350 0,34 196 293 1,92 800 1200
280 350 52 23856 512 525 1220 0,12 542 8,07 53 = =
380 75 *  23956EMD1 164 1180 2050 0,16 4,16 6,2 4,07 1100 1800
420 106 *  23056EMW33 218 2170 3150 0,22 3,07 4,57 3 1200 1700
420 140 *  24056EMW33 219 2720 4120 03 225 334 22 900 1500
460 146 *  28156EMW33 251 3110 4720 028 235 35 2,3 950 1400
460 180 24156VMW33 510 3560 5020 037 185 275 18 540 1100
500 130 222568 590 2310 3800 026 2,57 3,83 251 1000 1300
500 130 22256BL1 590 2310 3800 026 257 383 251 1000 1300
500 176 23256VYMW33 575 2900 4900 0,32 2,12 3,15 2,07 700 1100
580 175 22356YMW33 396 3429 5182 0,31 2,17 3,24 2,12 700 1100
300 420 90 23960 377 1110 2320 02 334 498 327 1000 1300
420 90 23960L1 377 1110 2320 02 334 498 327 1000 1300
460 118 *  23060EMW33 243 2410 4210 0,22 3,07 4,57 3 1100 1500
460 160 *  24060EMW33 263 3400 5350 032 212 3,15 2,07 750 1300
500 160 *  23160EMW33 294 3770 5350 03 228 339 223 800 1300
500 200 24160VMW33 589 4070 6840 037 18 269 1,76 440 1000
540 140 22260B 354 2670 4350 0,26 2,57 3,83 2,51 900 1200
540 140 22260BL1 354 2670 4350 0,26 2,57 3,83 2,51 900 1200
540 192 *  23260EMW33 177 4860 6820 0,34 198 294 1,93 560 1100
620 185 22360B 446 3600 5400 032 2,13 3,17 2,08 670 1100
320 400 80 24864 378 870 2210 0,17 39 581 3,82 - -
440 90 23964 390 1140 2460 0,19 35 521 342 950 1300
440 90 23964L1 390 1140 2460 0,19 35 521 342 950 1300
480 121 *  23064EMW33 265 2430 4000 0,24 2,84 423 2,78 1000 1400
480 160 24064B 654 2510 5200 0,33 2,06 3,007 2,02 670 1300
480 160 24064BL1 654 2510 5200 0,33 2,06 3,07 2,02 670 1300
540 176 *  23164EMW33 174 4370 6730 03 225 334 22 690 1200
540 218 24164B 259 3850 7300 04 1,67 248 1,63 420 950
540 218 24164BLA1 259 3850 7300 04 167 248 1,63 420 950
580 150 22264B 420 3100 5050 0,26 2,57 3,83 2,51 800 1100
580 150 22264BL1 420 3100 5050 0,26 2,57 3,83 2,51 800 1100
580 208 23264B 641 4000 7050 0,36 1,86 2,77 1,82 510 950
580 208 23264BL1 641 4000 7050 036 1,86 2,77 1,82 510 950
340 460 90 23968 695 1220 2650 0,177 3,91 5,83 3,83 900 1200
520 133 23068EMW33 254 2550 4800 0,23 294 4,38 2,88 900 1000
520 180 24068B 506 3000 6200 0,34 198 295 1,94 620 1200
520 180 24068BL1 506 3000 6200 0,34 198 295 1,94 620 1200
580 190 *  23168EMW33 198 5140 7830 0,31 2,18 3,24 2,13 620 1100
580 243 24168VW33 550 4400 8500 0,43 156 2,32 1,58 380 900
620 224 23268B 493 4450 8000 037 1,84 275 1,8 470 900
620 224 23268BL1 493 4450 8000 037 1,84 275 1,8 470 900

MoAWNNHMKY  BbINyCKAIOTCS C LIUANHAPUYECKUM Unin koHudeckum oteepctusmmn (EAK, EMK, EG15K, BK 1 K30 ans cepuin 240xx 1 241xx). MNMoALWNMHUKA C KOHUHECKUM
OTBEPCTMEM OBbIHHO YCTaHABNMBAIOTCS C MOMOLLBIO 3aKPENUTENbHBIX UMW CTSXKHbIX BTYOK (CM. PYKOBOACTBO MO BbiGOpY Ha cTp. 72). Bce AnanasoHbl 3a30poB ecTb B
Hanu4un Ha ckiage unu nop 3akas. MoAWMNHUKL Co cnelyanbHbIMU 3a30pamMit U Knaccamy TOHHOCTW MOTYT BbiTb MOCTaBNEHb! Mof 3aKas.
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06o3HaueHune

Liununppuyeckoe oteepcTie

KonuyecTso oTepcTmit

23944EMW33 12,4 3 13,7 6 2,1 247,7 2775 231 289 2
23044EMW33 31,8 3 15,4 7 3 258,1 310 233 327 2,5
24044EMW33 38,4 3 14,1 6 3 250,2 303,4 233 327 2,5
23144EMW33 52,2 3 119),1 <) 4 263 327,9 237 353 3
24144EMW33 63,5 3 15,9 7 4 255,6 320,3 237 353 3
22244EMW33 59,5 3 20,6 11 4 276,3 357,7 237 383 3
23244EMW33 79,4 3 20 10 4 276,3 348,5 237 383 3
22344VMW33 125 3 22,3 12 5 296 379,2 240 440 4
23948EMD1 122 4 ©) 5 2,1 262 301 252 308 2
23048EMW33 32,3 3 16,4 8 3 276,7 328,9 253 347 2,5
24048EMW33 41,6 3 15,3 7 3 262 323 253 347 2,5
23148EMW33 64,7 3 19,6 9 4 288 355,3 257 383 3
24148VMW33 82,5 3 1.1 6 4 282 336,7 257 383 3
22248EMW33 85 8 211 12 4 302 377,4 257 423 3
23248EMW33 107 8 27 16 4 299,1 370,7 257 423 3
22348VMW33 159 3 22,3 12 5 324 412,9 260 480 4
23952EMD1 22,9 8 11 6 2,1 292 335 272 348 2
23052EMW33 47,3 3 18,3 8 4 301,5 365,1 275 385 3
24052VMW33 65 3 11,1 6 4 300 348,1 275 385 3
23152EMW33 87,8 8 20,2 12 4 315 383 277 423 3
24152VMW33 115 3 139 75 4 309 368,4 277 423 3
22252VMW33 111 3 22,3 12 5 331 411 280 460 4
23252VMW33 147 3 27 16 5 275 414 280 460 4
22352VMW33 192 3 22,3 12 6 350,2 446 286 514 5
23856 11 8 9 5 2 305 330,6 290 340 2
23956EMD1 24 8 11 6 2,1 310 356 292 368 2
23056EMW33 51,2 3 18,3 8 4 310 385,2 295 405 3
24056EMW33 66 3 16,4 8 4 3151 377,4 295 405 3
23156EMW33 100 8 20,2 12 5 335,2 399,6 300 440 4
24156VMW33 121 3 189 75 5 328,56 389,2 300 440 4
222568 112 8 20 12 5 355 434 300 480 4
22256BL1 112 8 20 12 5 355 434 300 480 4
23256VMW33 157 3 22,3 12 5 345,9 4245 300 480 4
22356VMW33 232 3 22,3 12 6 373 491,8 306 554 5
23960 40 8 14 8 3 342 3827 314 406 2,5
23960L1 40 8 14 8 3 342 382,7 314 406 2,5
23060EMW33 70,3 8 16,7 9 4 349 4122 315 445 3
24060EMW33 96 8 15 8 4 343 406,8 315 445 3
23160EMW33 134 8 20,6 10 5 360,8 433,9 320 480 4
24160VMW33 160 3 1839 75 5 357 420,9 320 480 4
22260B 141 8 20 12 5 380 468,9 320 520 4
22260BL1 141 8 20 12 5 380 468,9 320 520 4
23260VMW33 204,7 8 27 16 5 316 467 320 520 4
22360B 270 8 27 16 7,5 407  521,7 336 584 6
24864 22,8 8 11 6 2,1 348 376,5 332 388 2
23964 43 8 14 8 3 362 403,2 334 426 2,5
23964L1 43 8 14 8 3 362 403,2 334 426 2,5
23064EMW33 79,6 8 19,8 10 4 381,7 440 335 465 3
24064B 103 8 20 12 4 367 422 338 462 3
24064BL1 103 8 20 12 4 367 422 338 462 3
23164VMW33 177 8 27 16 5 335 473 340 520 4
24164B 207 8 33 20 5 385 456,1 342 518 4
24164BL1 207 8 33 20 5 385 456,1 342 518 4
22264B 172 8 20 12 5 407  503,5 340 560 4
22264BL1 172 8 20 12 5 407 503,5 340 560 4
23264B 243 8 33 20 5 403 491,6 340 560 4
23264BL1 243 8 33 20 5 403 491,6 340 560 4
23968 44,7 8 14 8 3 381 423,4 354 446 2,5
23068EMW33 100 3 22,3 12 5 394 471 358 502 4
24068B 140 8 27 16 5 394 455 362 498 4
24068BL1 140 8 27 16 5 394 455 362 498 4
23168VMW33 225 8 27 16 5 356 507 360 560 4
24168VW33 266 3 17,7 9,5 5 383,9 484,7 360 560 4
23268B 300 8 33 20 6 432 523,9 368 592 5
23268BL1 300 8 33 20 6 432 523,9 368 592 5
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MNepeuyeHb chepunHecKnx posimKonoALUNNHUKOB

HomuHanbHas rpy3onoabeMHOCTb
FabapuTHble pa3mepbl 0603Ha4eHue MpepenbHas T KoadhdmumeHTsl ans pacyeta
Y \ Y

BpalleHns | BpaleHus

Linnusppudeckoe oTeepcTie e . y A

ULTAGE

360 440 60 23872 472 735 1830 0,12 5,78 8,61 5,66 - -
480 90 23972 264 1320 2930 0,17 3,99 593 39 850 1100
480 90 2397211 264 1320 2930 0,17 3,99 593 3,9 850 1100
540 134 *  23072EMW33 175 3250 5070 0,21 3,14 4,67 3,07 850 1300
540 180 24072B 436 3100 6600 0,33 2,06 3,07 2,02 570 1100
540 180 24072BLA1 436 3100 6600 0,33 2,06 3,007 2,02 570 1100
600 192 * 23172EMW33 203 5190 8230 029 228 3,39 223 590 1000
600 243 24172B 470 4600 9150 04 167 248 1,63 350 750
600 243 24172BLA1 470 4600 9150 04 1,67 248 1,63 350 750
650 232 23272B 521 4850 8700 0,36 1,87 2,78 1,83 440 850
650 232 23272BLA1 521 4850 8700 0,36 187 2,78 1,83 440 850

380 520 106 23976 288 1560 3550 0,19 3,54 5,27 3,46 800 1100
520 106 23976L1 288 1560 3550 0,19 3,54 527 3,46 800 1100
560 135 *  23076EMW33 282 2690 5430 0,21 3,16 4,71 3,09 750 900
560 180 24076B 402 3250 7100 03 223 332 2,18 530 1100
560 180 24076BL1 402 3250 7100 03 223 332 2,18 530 1100
620 194 23176B 504 3900 7500 031 2,16 3,22 2,12 540 900
620 194 23176BL1 504 3900 7500 0,31 2,16 3,22 2,12 540 900
620 243 24176B 757 4800 9650 0,39 1,73 2,58 1,69 330 750
620 243 24176BLA1 757 4800 9650 0,39 1,783 2,58 1,69 330 750
680 240 23276B 570 5200 9650 036 1,89 2,82 1,85 400 800
680 240 23276BL1 570 5200 9650 0,36 1,89 2,82 1,85 400 800

400 500 100 24880 323 1330 3500 0,18 3,76 5,59 3,67 - -
540 106 23980 289 1580 3650 0,18 3,71 553 3,63 750 1000
540 106 23980L1 289 1580 3650 0,18 3,71 5,53 3,63 750 1000
600 148 *  23080EMW33 395 2926 5648 0,22 3,08 459 3,02 700 850
600 200 24080B 455 3850 8400 0,32 2,09 3,11 2,04 490 900
600 200 24080BL1 455 3850 8400 0,32 2,09 3,11 2,04 490 900
650 200 23180B 837 4200 8050 0,31 221 328 2,16 500 850
650 200 23180BL1 837 4200 8050 0,31 221 328 2,16 500 850
650 250 24180B 565 5100 10300 0,38 1,77 2,63 1,73 310 700
650 250 24180BL1 565 5100 10300 038 1,77 2,63 1,73 310 700
720 256 23280B 625 5850 10600 0,37 1,81 2,69 1,77 380 750
720 256 23280BL1 625 5850 10600 0,37 1,81 269 1,77 380 750

420 520 75 23884 358 1090 2710 0,12 542 8,08 53 - -
560 106 23984 315 1630 3850 0,17 3,95 5,88 3,86 700 1000
560 106 23984L1 315 1630 3850 0,177 3,95 5,88 3,86 700 1000
620 150 23084B 505 3100 6400 0,24 2,85 4,24 278 650 900
620 150 23084BL1 505 3100 6400 0,24 2,85 4,24 278 650 900
620 200 24084B 505 3850 8450 0,32 2,13 3,18 2,09 470 580
700 224 23184B 674 5200 9950 0,32 2,11 3,15 2,07 450 800
700 280 24184B 1010 6150 12200 04 1,69 251 1,65 280 660
700 280 24184BL1 1010 6150 12200 04 1,69 251 1,65 280 660
760 272 23284B 786 6550 12000 0,36 1,86 2,77 1,82 350 700

440 600 118 23988 357 2030 4700 0,18 3,66 5,46 3,58 650 900
650 157 23088B 817 3300 6850 0,24 2,85 4,24 278 620 850
650 157 23088BL1 817 3300 6850 0,24 2,85 4,24 278 620 850
650 212 24088B 571 4300 9450 032 211 3,15 2,07 440 850
650 212 24088BL1 571 4300 9450 0,32 2,11 3,15 2,07 440 850
720 226 23188B 610 5200 10100 0,31 2,15 3,21 2,11 440 800
720 226 23188BL1 610 5200 10100 0,31 2,15 3,21 2,11 440 800
720 280 24188B 642 6450 13100 039 1,75 261 1,71 260 640
720 280 24188BL1 642 6450 13100 039 1,75 261 1,71 260 640
790 280 23288B 848 6900 12800 036 1,88 28 1,84 330 690
790 280 23288BL1 848 6900 12800 036 1,88 28 1,84 330 690

460 580 118 24892 384 1840 4850 0,18 3,76 5,59 3,67 - -
620 118 23992 360 2100 4950 0,17 3,95 5,88 3,86 610 900
680 163 23092B 915 3600 7450 0,23 2,88 4,29 2,82 580 850
680 163 23092BL1 915 3600 7450 023 2,88 4,29 282 580 850
680 218 240928 564 4600 10200 0,31 2,15 3,21 211 410 800
760 240 23192B 795 5700 11400 0,31 2,14 319 21 400 750
760 240 23192BL1 795 5700 11400 0,31 2,14 319 21 400 750
760 300 24192B 827 7100 14500 0,39 1,71 255 1,67 240 600
760 300 24192BLA1 827 7100 14500 0,39 1,71 255 1,67 240 600
830 296 23292B 807 7750 14500 0,36 1,87 2,78 1,83 300 660
830 296 23292BL1 807 7750 14500 036 1,87 2,78 1,83 300 660

MoAWNNHMKY  BbINyCKAIOTCS C LIUANHAPUYECKUM Unin koHudeckum oteepctusmmn (EAK, EMK, EG15K, BK 1 K30 ans cepuin 240xx 1 241xx). MNMoALWNMHUKA C KOHUHECKUM
OTBEPCTMEM OBbIHHO YCTaHABNMBAIOTCS C MOMOLLBIO 3aKPENUTENbHBIX UMW CTSXKHbIX BTYOK (CM. PYKOBOACTBO MO BbiGOpY Ha cTp. 72). Bce AnanasoHbl 3a30poB ecTb B
Hanu4un Ha ckiage unu nop 3akas. MoAWMNHUKL Co cnelyanbHbIMU 3a30pamMit U Knaccamy TOHHOCTW MOTYT BbiTb MOCTaBNEHb! Mof 3aKas.

*MopwunHrk NTN-SNR cepun ULTAGE

66



Paamepb! MpucoeauHUTENbHbIE pamepbl
06o3HaueHune

KonuyecTso oTepcTmit
LiunuHapuyeckoe otBepcTie P

23872 19,2 8 9 5 2,1 390 418,6 372 428 2
23972 47,2 8 14 8 3 390 418,6 374 466 2,5
2397211 47,2 8 14 8 3 390 418,6 374 466 2,5
23072VMW33 116,8 8 22 12 5 371 492 378 522 4
24072B 147 8 27 16 5 415 476,8 382 518 4
24072BL1 147 8 27 16 5 415 476,8 382 518 4
23172EMW33 232 8 27 16 5 433,1 520,5 380 580 4
24172B 281 8 33 20 5 432 506,7 382 578 4
24172BL1 281 8 33 20 5 432 506,7 382 578 4
23272B 339 8 33 20 6 453 551 388 622 5
23272BLA1 339 8 33 20 6 453 551 388 622 5
23976 69,9 8 16 10 4 429 476,5 398 502 3
23976L1 69,9 8 16 10 4 429 476,5 398 502 3
23076EMW33 112 3 22,3 12 5 435 509,4 398 542 4
24076B 153 8 27 16 5 438 4981 402 538 4
24076BLA1 153 8 27 16 5 438 498,1 402 538 4
23176B 235 8 27 16 5 456 539,8 402 598 4
23176BL1 235 8 27 16 5 456  539,8 402 598 4
24176B 292 8 33 20 5 450 528,8 402 598 4
24176BL1 292 8 33 20 5 450 528,8 402 598 4
23276B 380 8 33 20 6 476 574,4 408 652 5
23276BL1 380 8 33 20 6 476 574,4 408 652 5
24880 45,3 8 14 8 2,1 - - 422 578 4
23980 73 8 16 10 4 449  496,9 418 522 3
23980L1 73 8 16 10 4 449  496,9 418 522 3
23080EMW33 156 3 22,3 12 5 462 541 418 582 4
24080B 202 8 27 16 5 461  527,7 422 578 4
24080BL1 202 8 27 16 5 461  527,7 422 578 4
23180B 264 8 27 16 6 479  567,4 428 622 5
23180BL1 264 8 27 16 6 479 567,4 428 622 5
24180B 329 8 33 20 6 477 5519 428 622 5
24180BL1 329 8 33 20 6 477 551,9 428 622 5
23280B 457 8 33 20 6 501 6111 428 692 5
23280BL1 457 8 33 20 6 501 611,1 428 692 5
23884 34,8 8 11 6 2,1 455,56 493,2 432 508 2
23984 76,2 8 16 10 4 455,56 493,2 438 542 3
23984L1 76,2 8 16 10 4 455,5 493,2 438 542 3
23084B 157 8 20 12 5 488 561,4 442 598 4
23084BL1 157 8 20 12 5 488 561,4 442 598 4
24084B 210 8 27 16 5 481  550,1 442 598 4
23184B 354 8 33 20 6 511 610,6 448 672 5
24184B 440 8 33 20 6 499 592 448 672 5
24184BL1 440 8 33 20 6 499 592 448 672 5
23284B 544 8 33 20 7,5 528 642,7 456 724 6
23988 101 8 16 10 4 495 550,6 458 582 3
23088B 181 8 20 12 6 508 584,6 468 622 5
23088BL1 181 8 20 12 6 508 584,6 468 622 5
24088B 245 8 33 20 6 503 575,9 468 622 5
24088BL1 245 8 33 20 6 503 575,9 468 622 5
23188B 370 8 33 20 6 526,5 626,8 468 692 5
23188BL1 370 8 33 20 6 526,5 626,8 468 692 5
24188B 456 8 33 20 6 519,56 613,9 468 692 5
24188BL1 456 8 33 20 6 519,565 613,9 468 692 5
23288B 600 8 33 20 7,5 552 6705 476 754 6
23288BL1 600 8 33 20 7,5 5562 670,5 476 754 6
24892 73,6 8 16 10 3 500 542,5 474 566 2,5
23992 107 8 16 10 4 514 5711 478 602 3
23092B 206 8 27 16 6 531 612 488 652 5
23092BL1 206 8 27 16 6 531 612 488 652 5
24092B 276 8 33 20 6 528 603,5 488 652 5
23192B 443 8 33 20 7,5 558 659,7 496 724 6
23192BL1 443 8 33 20 7,5 558 659,7 496 724 6
24192B 550 8 33 20 7,5 546 644,4 496 724 6
24192BL1 550 8 33 20 7,5 546 644,4 496 724 6
23292B 704 8 33 20 75 577 702,9 496 794 6
23292BL1 704 8 33 20 7,5 577  702,9 496 794 6
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MNepeuyeHb chepunHecKnx posimKonoALUNNHUKOB

HomuHanbHasi rpy30nogbemMHoCTb
0603Ha4eHue MpepenbHas [— KoathduumenTsl ans pacyeta
ycTanocTHas -5
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LTAGE

BpalleHns | BpaleHus

Linnusppudeckoe oTeepcTie e . y A

F'a6apuTHble pa3mepbl

U

480 650 128 23996 405 2330 5500 0,18 3,85 5,73 3,76 580 850
650 128 23996L1 405 2330 5500 0,18 3,85 5,73 3,76 580 850
700 165 230968 987 3650 7700 0,23 294 4,38 2,88 560 800
700 165 23096BL1 987 3650 7700 0,23 2,94 4,38 2,88 560 800
700 218 240968 983 4650 10500 03 222 33 217 400 750
700 218 24096BL1 983 4650 10500 03 222 33 217 400 750
790 248 231968 886 6200 12300 0,31 2,15 3,21 2,11 380 700
790 248 23196BL1 886 6200 12300 0,31 2,15 3,21 2,11 380 700
790 308 24196B 889 7450 15300 039 1,74 259 1,7 350 580
790 308 24196BLA1 889 7450 15300 0,39 1,74 259 1,7 350 580
870 310 23296B 1071 8300 15500 0,36 1,87 2,78 1,83 290 630
870 310 23296BL1 1071 8300 15500 0,36 1,87 2,78 1,83 290 630
500 = 620 90 238/500 394 1550 3950 0,13 538 8,02 5,26 - -
670 128 239/500 548 2370 5600 0,17 4,02 5,98 3,93 560 800
670 128 239/500L1 548 2370 5600 0,17 4,02 5,98 3,93 560 800
720 167 230/500B 707 3850 8300 0,23 298 4,44 291 530 800
720 167 230/500BL1 707 3850 8300 0,23 2,98 4,44 291 530 800
720 218 240/500B 1069 4750 10900 03 228 34 223 380 750
720 218 240/500BL1 1069 4750 10900 03 228 34 223 380 750
830 264 231/500BL1 978 6950 13700 0,32 2,12 3,16 2,08 360 690
830 325 241/500BL1 783 8050 16700 039 1,72 257 1,69 220 550
920 336 232/500BL1 945 9400 17800 0,39 1,74 259 17 260 600
530 710 136 239/530 442 2640 6450 0,17 3,94 5,87 3,86 520 750
710 136 239/530L1 442 2640 6450 0,177 3,94 587 3,86 520 750
780 185 230/530B 649 4400 9350 0,22 3,08 452 297 490 700
780 185 230/530BL1 649 4400 9350 0,22 3,08 452 297 490 700
780 250 240/530B 645 5600 12700 03 224 333 2,19 350 690
780 250 240/530BL1 645 5600 12700 03 224 333 2,19 350 690
870 272 231/530B 838 7000 14200 03 222 33 2,17 340 650
870 272 231/530BL1 838 7000 14200 03 222 33 217 340 650
870 335 241/530B 833 8300 17400 038 1,79 267 1,75 210 530
980 355 232/530BL1 1040 10400 19800 039 1,74 259 17 240 560
560 680 90 238/560 481 1650 4450 0,11 597 8,88 5,83 = =
750 140 239/560 723 2830 6700 0,16 4,09 6,09 4 490 750
820 195 230/560B 817 4800 10500 0,22 3,08 451 296 460 690
820 195 230/560BL1 817 4800 10500 0,22 3,038 451 296 460 690
820 258 240/560B 730 6100 14100 03 229 34 224 320 650
920 280 231/560B 873 7650 15500 03 227 338 222 310 620
920 355 241/560B 1270 9950 20800 039 1,75 261 1,71 180 500
1030 365 232/560B 1130 11100 21100 036 188 28 1,84 230 530
600 800 150 239/600L1 537 3150 7800 0,18 3,85 5,73 3,76 450 690
870 200 230/600B 831 5250 12000 021 3,17 4,72 31 410 640
870 200 230/600BL1 831 5250 12000 021 3,17 4,72 31 410 640
870 272 240/600BL1 721 6450 15600 029 233 3,47 228 300 610
980 300 231/600B 1045 9000 18400 03 222 33 217 280 580
980 375 241/600BL1 1038 10700 23200 0,37 1,81 207 .01 170 470
1090 388 232/600B 720 12200 23700 0,36 1,86 2,77 1,82 210 500
630 780 150 248/630 673 3050 8800 0,17 4,07 6,06 3,98 - -
850 165 239/630 617 3700 9250 0,18 3,66 5,45 3,58 420 650
850 165 239/630L1 617 3700 9250 0,18 3,66 5,45 3,58 420 650
920 212 230/630B 881 5900 13000 0,22 3,14 4,67 3,07 390 610
920 290 240/630B 857 7550 17900 03 228 34 223 270 580
1030 315 231/630B 1045 9600 19900 03 227 338 222 260 550
1030 400 241/630B 1118 11600 25000 0,38 1,78 2,66 1,74 160 440
1150 412 232/630B 1334 13700 26800 0,36 1,87 2,78 1,83 190 480
670 900 170 239/670 850 4100 10300 0,18 3,76 5,59 3,67 330 530
980 230 230/670B 976 6550 14600 0,22 3,07 4,57 3 320 500
980 308 240/670B 1020 8650 20600 029 229 341 224 220 480
1090 336 231/670B 1325 11000 22800 03 222 33 217 220 460
1090 412 241/670BL1 1296 12700 28000 0,37 1,83 2,73 1,79 130 370
1220 438 232/670B 1480 16100 32000 0,36 1,89 2,81 1,85 160 400

MoAWNNHMKY  BbINyCKAIOTCS C LIUANHAPUYECKUM Unin koHudeckum oteepctusmmn (EAK, EMK, EG15K, BK 1 K30 ans cepuin 240xx 1 241xx). MNMoALWNMHUKA C KOHUHECKUM
OTBEPCTMEM OBbIHHO YCTaHABNMBAIOTCS C MOMOLLBIO 3aKPENUTENbHBIX UMW CTSXKHbIX BTYOK (CM. PYKOBOACTBO MO BbiGOpY Ha cTp. 72). Bce AnanasoHbl 3a30poB ecTb B
Hanu4un Ha ckiage unu nop 3akas. MoAWMNHUKL Co cnelyanbHbIMU 3a30pamMit U Knaccamy TOHHOCTW MOTYT BbiTb MOCTaBNEHb! Mof 3aKas.
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Paamepb! MpucoeauHUTENbHbIE pamepbl
06o3HaueHune

KonuyecTso oTepcTmit
LiunuHapuyeckoe otBepcTie P

23996 123 8 20 12 5 538 598 502 628 4
23996L1 123 8 20 12 5 538 598 502 628 4
23096B 217 8 27 16 6 551 632,2 508 672 5
23096BL1 217 8 27 16 6 5561 632,2 508 672 5
24096B 285 8 33 20 6 547  624,7 508 672 5
24096BL1 285 8 33 20 6 547 624,7 508 672 5
23196B 492 8 33 20 7,5 579 687 516 754 6
23196BL1 492 8 33 20 7,5 579 687 516 754 6
24196B 608 8 33 20 7,5 570 670,7 516 754 6
24196BL1 608 8 33 20 7,5 570 670,7 516 754 6
23296B 814 8 33 20 7,5 605 736 516 834 6
23296BL1 814 8 33 20 7,5 605 736 516 834 6
238/500 59,6 8 14 8 3 542,5 588,2 514 606 2,5
239/500 131 8 20 12 5 561 620,5 522 648 4
239/500L1 131 8 20 12 5 561 620,5 522 648 4
230/500B 226 8 27 16 6 561 620,5 528 692 5
230/500BL1 226 8 27 16 6 561 620,5 528 692 5
240/500B 295 8 33 20 6 568 645,8 528 692 5
240/500BL1 295 8 33 20 6 568 645,8 528 692 5
231/500BL1 584 8 33 20 7,5 607 723 536 794 6
241/500BL1 716 8 42 25 7,5 602 702,5 536 794 6
232/500BL1 1000 8 42 25 7,5 635 772,8 536 884 6
239/530 157 8 20 12 5 590 653,6 562 688 4
239/530L1 157 8 20 12 5 590 653,6 552 688 4
230/530B 306 8 27 16 6 614 704 558 752 5
230/530BL1 306 8 27 16 6 614 704 558 752 5
240/530B 413 8 33 20 6 605,5 688,4 558 752 5
240/530BL1 413 8 33 20 6 605,5 688,4 558 752 5
231/530B 653 8 33 20 7,5 643 757 566 834 6
231/530BL1 653 8 33 20 7,5 643 757 566 834 6
241/530B 800 8 42 25 7,5 630,5 736,2 566 834 6
232/530BL1 1200 8 42 25 9,5 678 826,7 574 936 8
238/560 66,1 8 11 6 3 599 646,9 574 666 2,5
239/560 182 8 20 12 5 625 691,5 582 728 4
230/560B 353 8 27 16 6 648 740,6 588 792 5
230/560BL1 353 8 27 16 6 648 740,6 588 792 5
240/560B 467 8 33 20 6 639,5 725,9 588 792 5
231/560B 752 8 33 20 7,5 678,56 800,8 596 884 6
241/560B 948 8 42 25 7,5 666 786,4 596 884 6
232/560B 1360 12 42 25 9,5 713 867 604 986 8
239/600L1 218 8 20 12 5 667 738,5 622 778 4
230/600B 400 8 27 16 6 690 784,8 628 842 5
230/600BL1 400 8 27 16 6 690 784,8 628 842 5
240/600BL1 544 8 33 20 6 682 769,7 628 842 5
231/600B 908 8 33 20 7,5 720 859,5 636 944 6
241/600BL1 1130 8 42 25 7,5 713,56 832,3 636 944 6
232/600B 1540 12 42 25 9,5 - - 644 1046 8
248/630 158 8 20 12 4 - - 648 762 3
239/630 277 8 27 16 6 705 780,4 658 822 5
239/630L1 277 8 27 16 6 705 780,4 658 822 5
230/630B 481 8 33 20 7,5 728 833,3 666 884 6
240/630B 657 8 33 20 7,5 719 8143 666 884 6
231/630B 1050 12 33 20 7,5 764 898,8 666 994 6
241/630B 1330 12 42 25 7,5 748 8715 666 994 6
232/630B 1900 12 42 25 12 799,5 968,8 684 1096 10
239/670 317 8 27 16 6 751 829,4 698 872 5
230/670B 594 8 33 20 7,5 775 8855 706 944 6
240/670B 794 8 33 20 7,5 = = 706 944 6
231/670B 1250 12 42 25 7,5 - - 706 1054 6
241/670BL1 1530 12 42 25 7,5 795 925,3 706 1054 6
232/670B 2270 12 42 25 12 849 1033,8 724 1166 10
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HomuHanbHas rpy3onoabeMHOCTb
FabapuTHble pa3mepbl 060o3HaveHme MpepenbHas KoadchmumenTsl gns pacyera

Liununppuyeckoe oteepcTie 3 Y, Y, A

ULTAGE

710 950 180 239/710L1 752 4450 11500 0,18 3,85 5,73 3,76 360 580
1030 236 230/710B 1114 7200 16200 0,22 3,02 45 29 340 540
1030 236 230/710BL1 1114 7200 16200 022 3,02 45 29 340 540
1030 315 240/710B 1149 9300 22500 029 236 3,51 231 230 520
1030 315 240/710BL1 1149 9300 22500 029 236 3,551 231 230 520
1150 345 231/710B 1363 11600 24900 029 232 3,45 227 220 490
1150 438 241/710BL1 946 14500 32000 037 1,8 269 1,76 130 400
1280 450 232/710BL1 926 16300 32500 035 191 284 1,87 160 430
750 920 128 238/750 883 3100 8450 0,12 5,72 8,51 5,59 = =
1000 185 239/750L1 1049 5000 13000 0,17 39 581 3,81 330 550
1090 250 230/750B 1240 8150 18300 0,21 32 4,76 3,13 310 510
1090 250 230/750BL1 1240 8150 18300 0,21 32 4,76 3,13 310 510
1090 335 240/750BL1 1269 10100 24600 029 235 3,49 229 210 490
1220 365 231/750B 870 12800 27200 029 232 3,45 227 210 420
1360 475 232/750B 1691 18200 36500 035 192 286 1,88 150 400
800 1060 195 239/800 1078 5400 13700 0,17 4,05 6,04 3,96 310 520
1150 258 230/800B 1323 8400 19500 0,21 3,15 4,69 3,08 290 490
1150 345 240/800BL1 1369 11200 27800 028 241 3,59 2,36 190 460
1280 375 231/800B 1644 14400 31000 029 2,32 3,45 227 180 400
850 1120 200 239/850 1252 5850 15100 0,16 425 6,32 4,15 280 490
1120 200 239/850L1 1252 5850 15100 0,16 425 6,32 4,15 280 490
1220 272 230/850BL1 1479 9750 22700 02 332 495 3,25 260 420
1220 365 240/850B 1559 12500 31500 028 242 3,61 237 170 480
1360 400 231/850B 1064 15500 34000 0,28 2,37 3,54 232 170 380
1500 515 232/850B 2094 22300 47500 0,35 1,94 2,89 1090 120 360
900 1180 206 239/900L1 1268 6650 17300 0,16 4,32 6,44 4,23 260 460
1280 280 230/900B 1592 10300 24700 02 332 495 325 240 390
1280 375 240/900B 1598 13200 33500 027 2,48 3,7 243 160 460
1420 412 231/900B 1932 16800 38000 028 242 36 236 160 360
950 1250 224 239/950 1472 7750 20500 0,16 42 6,26 4,11 240 440
1360 300 230/950B 1832 11500 28400 0,21 326 4,85 3,18 220 370
1360 412 240/950B 1859 15500 40000 028 239 3,56 2,34 150 430
1000 1320 236 239/1000L1 1556 8600 22700 0,16 4,21 6,26 4,11 220 410
1420 308 230/1000B 1119 12400 30000 02 337 5,02 329 210 360
1420 412 240/1000B 1934 16000 42000 027 2,51 3,73 2,45 140 410
1060 1400 250 239/1060 1776 9300 24700 0,16 4,28 6,37 4,19 210 390
1500 325 230/1060BL1 1231 13600 33500 0,2 3,36 5 3,28 200 340
1500 438 240/1060B 2166 17800 47000 0,27 2,49 3,71 2,44 130 390
1120 1360 180 238/1120 1566 6200 18700 0,11 597 8,89 5,84 - -
1460 250 239/1120 1123 9850 26700 0,15 4,42 6,58 4,32 190 370
1580 345 230/1120B 2354 15600 39000 021 329 48 321 180 320
1580 462 240/1120BL1 2299 19500 52500 027 25 3,72 244 120 370
1180 1420 180 238/1180L1 1728 6350 19700 0,11 6,27 934 6,13 = =
1540 272 239/1180 3481 11000 29800 0,15 44 655 43 180 350
1540 355 249/1180 2092 13700 40500 0,21 3,28 4,88 3,21 = =
1660 475 240/1180B 1019 20700 55500 0,27 2,54 3,78 2,48 110 350
1250 1630 280 239/1250 1382 12100 33500 0,15 4,42 6,58 4,32 160 330
1320 1720 300 239/1320 1465 13600 38000 0,16 4,34 6,46 4,24 150 320
1850 530 240/1320B 3559 25200 67500 025 2,65 3,94 259 100 320
1400 1820 315 239/1400 3255 15100 43000 0,15 4,39 6,54 4,29 140 300
1500 1820 315 248/1500L1 2866 12300 41500 0,15 4,54 6,75 4,43 - -
1800 2180 375 248/1800L1 3622 17500 60500 0,15 4,47 6,65 4,37 - -

MoAWNNHMKY  BbINyCKAIOTCS C LIUANHAPUYECKUM Unin koHudeckum oteepctusmmn (EAK, EMK, EG15K, BK 1 K30 ans cepuin 240xx 1 241xx). MNMoALWNMHUKA C KOHUHECKUM
OTBEPCTMEM OBbIHHO YCTaHABNMBAIOTCS C MOMOLLBIO 3aKPENUTENbHBIX UMW CTSXKHbIX BTYOK (CM. PYKOBOACTBO MO BbiGOpY Ha cTp. 72). Bce AnanasoHbl 3a30poB ecTb B
HanMyumn Ha ckniajie unn nop 3akas. MoAWwnnHUKK Co cneumanbHbIMU 3a30pamMit U Kflaccamn TOHHOCTY MOTYT BbiTb MOCTaB/EHb! NOA 3aKas.

*MopwunHrk NTN-SNR cepun ULTAGE
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06o3Ha4eHue

LunuHppudeckoe oTeepcTye

TMpucoeauHMTENbHbIE Pa3mepbl

239/710L1 375 8 27 16 6 795 8753 738 922 5
230/710B 663 12 33 20 75 818 936,1 746 994 6
230/710BL1 663 12 33 20 7,5 818 936,1 746 994 6
240/710B 884 12 33 20 75 808 915,7 746 994 6
240/710BL1 884 12 33 20 7,5 808 915,7 746 994 6
231/710B 1420 12 42 25 9,5 856 1004,8 754 1106 8
241/710BL1 1800 12 42 25 9,5 838 978,3 754 1106 8
232/710BL1 2540 12 42 25 12 = = 764 1226 10
238/750 179 8 20 12 5 809 876 772 898 4
239/750L1 412 8 27 16 6 837,56 923,3 778 972 5
230/750B 790 12 33 20 75 863 990,9 786 1054 6
230/750BL1 790 12 33 20 7,5 863 990,9 786 1054 6
240/750BL1 1060 12 42 25 75 850 968,1 786 1054 6
231/750B 1700 12 42 25 9,5 - - 794 1176 8
232/750B 3050 12 42 25 15 - - 814 1296 12
239/800 487 12 27 16 6 889 9825 828 1032 5
230/800B 890 12 33 20 7,5 914 1048,6 836 1114 6
240/800BL1 1190 12 42 25 7,5 909 1025,9 836 1114 6
231/800B 1890 12 42 25 9,5 952 1121,3 844 1236 8
239/850 550 12 27 16 6 947 1042,3 878 1092 5
239/850L1 550 12 27 16 6 947 1042,3 878 1092 5
230/850BL1 1050 12 33 20 7,5 976 1113,2 886 1184 6
240/850B 1410 12 42 25 75 964,5 1088,9 886 1184 6
231/850B 2270 12 42 25 12 - - 904 1306 10
232/850B 3890 12 42 25 15 - - 914 1436 12
239/900L1 623 12 33 20 6 997 1100,5 928 1152 5
230/900B 1170 12 33 20 7,5 1030 1166,8 936 1244 6
240/900B 1570 12 42 25 7,5 1017,5 1146,6 936 1244 6
231/900B 2500 12 42 25 12 - - 954 1366 10
239/950 774 12 33 20 7,5 1058,5 1164,4 986 1214 6
230/950B 1430 12 33 20 75 1095,5 1238,2 986 1324 6
240/950B 1970 12 42 25 7,5 1075 1212,4 986 1324 6
239/1000L1 916 12 33 20 7,5 1111 1229,3 1036 1284 6
230/1000B 1580 12 33 20 75 = = 1036 1384 6
240/1000B 2110 12 42 25 7,5 1129,5 1271,3 1036 1384 6
239/1060 1090 12 33 20 7,5 1181 1306,1 1096 1364 6
230/1060BL1 1850 12 42 25 9,5 1200 1368 1104 1456 8
240/1060B 2450 12 42 25 9,5 - - 1104 1456 8
238/1120 536 12 27 16 6 1204 1295 1148 1332 5
239/1120 1140 12 33 20 75 = = 1156 1424 6
230/1120B 2160 12 42 25 9,5 1265 1441,3 1164 1536 8
240/1120BL1 2890 12 42 25 S15) 1262,5 1417,1 1164 1536 8
238/1180L1 559 12 27 16 6 1264,5 1355,6 1208 1392 5
239/1180 1390 12 33 20 7,5 1300 1436,3 1216 1504 6
249/1180 1740 12 42 25 75 1301,56 1424,6 1216 1504 6
240/1180B 3220 12 42 25 9,5 1326 1488,6 1224 1616 8
239/1250 1600 12 33 20 7,5 - - 1286 1594 6
239/1320 1900 12 33 20 7,5 - - 1356 1684 6
240/1320B 4320 12 42 25 12 1487 1670,5 1374 1796 10
239/1400 2230 12 33 20 9,5 o = 1444 1776 8
248/1500L1 1660 12 33 20 75 1609,5 1724,1 1536 1784 6
248/1800L1 2830 12 42 25 9,5 1929 2066,2 1844 2136 8
-
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NMepe4deHb 3aKpenuTesibHbIX U
CTSIDKHbIX BTYJIOK

Brynka | Taitka | LLaitba MoAwmnH1K Brynka | laiika LLait6a MoawmnHMK Brynka Taitka LLlaitba MoawmnHuk
17 20 | H304 Km4 MB4

20 25 | H305 KM5 MB5 21305 | 22205 H2305 | KM5 MB5

25 30 | H306 KM6 MB6 21306 | 22206 H2306 | KM6 MB6

30 35 | H307 Km7 MB7 21307 | 22207 H2307 | KM7 MB7

35 40 | H308 Km8 MB8 21308 | 22208 H2308 | KM8 MB8 22308

40 45 | H309 KM9 MB9 21309 | 22209 H2309 | KM9 MB9 22309

45 50 | H310 KM10 | MB10 21310 | 22210 H2310 | KM10 | MB10 22310

50 55 | H311 KM11 | MB11 21311 | 22211 H2311  |KM11 | MB11 22311

55 60 | H312 KM12 | MB12 21312 | 22212 H2312  |KM12 | MB12 22312

60 65 |H313 KM13 | MB13 21313 | 22213 H2313 | KM13 | MB13 22313

60 70 | H314 KM14 | MB14 21314 | 22214 H2314 | KM14 | MB14 22314

65 75 | H315 KM15 | MB15 21315 | 22215 H2315 KM15 MB15 22315

70 80 | H316 KM16 | MB16 21316 | 22216 H2316 | KM16 | MB16 22316

75 85 | H317 KM17 | MB17 21317 | 22217 H2317 | KM17 | MB17 22317

80 90 | H318 KM18 | MB18 21318 | 22218 H2318 | KM18 | MB18 22318 | 23218

85 95 | H319 KM19 | MB19 21319 | 22219 H2319 | KM19 | MB19 22319

90 | 100 |H320 KM20 | MB20 21320 | 22220 H2320 | KM20 | MB20 22320 | 23220

100 | 110 | H322 KM22 | MB22 21322 | 22222 | 23022 | H2322 | KM22 | MB22 22322 | 23222

110 | 120 H2324 | KM24 | MB24 22324 | 23224 | H3024 | KML24 MBL24 23024
115 | 130 H2326 KM26 MB26 22326 | 23226 | H3026 | KML26 MBL26 23026
125 | 140 H2328 | KM28 | MB28 22328 | 23228 | H3028 | KML28 MBL28 23028
135 | 150 H2330 | KM30 | MB30 22330 | 23230 | H3030 | KML30 MBL30 23030
140 | 160 H2332 | KM32 | MB32 22332 | 23232 | H3032 | KML32 MBL32 23032
150 | 170 H2334 KM34 MB34 22334 | 23234 | H3034 | KML34 MBL34 23034
160 | 180 H2336 | KM36 | MB36 22336 | 23236 | H3036 | KML36 MBL36 23036
170 | 190 H2338 | KM38 | MB38 22338 | 23238 | H3038 | KML38 MBL38 23038
180 | 200 H2340 | KM40 | MB40 22340 | 23240 | H3040 | KML40 MBL40 23040
200 | 220 H2344H | HM44T | MB44 22344 | 23244 | H3044H | HM3044 | MS3044 | 23044
220 | 240 H2348H | HM48T | MB48 22348 | 23248 | H3048H | HM3048 | MS3048 | 23048
240 | 260 H2352H | HM52T | MB52 22352 | 23252 | H3052H | HM3052 | MS3052 | 23052
260 | 280 H2356H | HM56T | MB56 22356 | 23256 | H3056H K HM3056 | MS3056 | 23056
280 | 300 H3060H | HM3060 | MS3060 | 23060
300 | 320 H3064H | HM3064 | MS3064 | 23064
320 | 340 H3068H | HM3068 | MS3068 | 23068
340 | 360 H3072H | HM3072 | MS3072 | 23072
360 | 380 H3076H | HM3076 | MS3076 | 23076
380 | 400 H3080H | HM3080 | MS3080 | 23080
400 | 420 H3084H | HM3084 | MS3084 | 23084
410 | 440 H3088H | HM3088 | MS3088 | 23088
430 | 460 H3092H | HM3092 | MS3092 | 23092
450 | 480 H3096H | HM3096 | MS3096 | 23096
470 | 500 H30/500H | HM30/500 | MS30/500 | 230/500
500 | 530 H30/530H | HM30/530 | MS30/530 | 230/530
530 | 560 H30/560H | HM30/560 | MS30/560 | 230/560
560 | 600 H30/600H | HM30/600 | MS30/600 | 230/600
600 | 630 H30/630H | HM30/630 | MS30/630 | 230/630
630 | 670 H30/670H | HM30/670 | MS30/670 | 230/670
670 | 710 H30/710H | HM30/710 | MS30/710 | 230/710
710 | 750 H30/750H | HM30/750 | MS30/750 | 230/750
750 | 800 H30/800H | HM30/800 | MS30/800 | 230/800
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L'I/ \CTb 5 TexHu4ecKre xapakTepuCcTUKy NOALLNMHUKOB

Brynka [EVE LLlai6a TMoawmnHuK Brynka laitka LLait6a TMoawmnH1K Brynka laitka LLlaitba MoawwnHuk
17 20
20 25
25 30
30 35
35 40
40 45
45 50
50 55
55 60
60 65
65 70
70 75
75 80
80 85
85 90
90 95
H3120 KM20 MB20 23120 95 100
H3122 Km22 MB22 23122 100 | 110
H3124 KM24 MB24 22224 | 23124 110 | 120
H3126 KM26 MB26 22226 23126 115 130
H3128 Km28 MB28 22228 | 23128 125 | 140
H3130 KM30 MB30 22230 | 23130 135 | 150
H3132 KM32 MB32 22232 | 23132 / 23932 140 | 160
H3134 KM34 MB34 22234 23134 / 23934 150 170
H3136 KM36 MB36 22236 | 23136 H3936 KML36 MBL36 23936 160 | 180
H3138 KM38 MB38 22238 | 23138 H3938 KML38 MBL38 23938 170 | 190
H3140 KM40 MB40 22240 | 23140 H3940 KML40 MBL40 23940 180 | 200
H3144 HM44T MB44 22244 | 23144 H3944H HM3044 | MS3044 23944 200 | 220
H3148H | HM48T MB48 22248 | 23148 H3948H HM3048 | MS3048 23948 220 | 240
H3152H | HM52T MB52 22252 | 23152 H3952H HM3052 | MS3052 23952 240 | 260
H3156H | HM56T MB56 22256 | 23156 H3956H HM3056 | MS3056 23956 260 | 280
H3160H | HM3160 MS3160 22260 | 23160 H3260H HM3160 MS3160 22360 | 23260 | H3960H HM3060 | MS3060 23960 280 | 300
H3164H | HM3164 MS3164 22264 | 23164 H3264H HM3164 MS3164 23264 | H3964H HM3064 | MS3064 23964 300 | 320
H3168H | HM3168 MS3168 23168 H3268H HM3168 MS3168 23268 | H3968H HM3068 | MS3068 23968 320 | 340
H3172H | HM3172 MS3172 23172 H3272H HM3172 MS3172 23272 | H3972H HM3072 | MS3072 23972 340 | 360
H3176H | HM3176 MS3176 23176 H3276H HM3176 MS3176 23276 | H3976H HM3076 | MS3076 23976 360 | 380
H3180H | HM3180 MS3180 23180 H3280H HM3180 MS3180 23280 | H3980H HM3080 | MS3080 23980 380 | 400
H3184H | HM3184 MS3184 23184 H3284H HM3184 MS3184 23284 | H3984H HM3084 | MS3084 23984 400 | 420
H3188H | HM3188 MS3188 23188 H3288H HM3188 MS3188 23288 | H3988H HM3088 | MS3088 23988 410 | 440
H3192H | HM3192 MS3192 23192 H3292H HM3192 MS3192 23292 | H3992H HM3082 | MS3092 23992 430 | 460
H3196H | HM3196 MS3196 23196 H3296H HM3196 MS3196 23296 | H3996H HM3096 | MS3096 23996 450 | 480
H31/500H | HM31/500 | MS31/500 231/500 | H32/500H | HM31/500 | MS31/500 232/500 | H39/500H | HM30/500 | MS30/500 | 239/500 470 | 500
H31/530H | HM31/530 | MS31/530 231/530 | H32/530H | HM31/530 | MS31/530 232/530 | H39/530H | HM30/530 | MS30/530 | 239/530 500 | 530
H31/560H | HM31/560 | MS31/560 231/560 | H32/560H | HM31/560 | MS31/560 232/560 | H39/560H | HM30/560 | MS30/560 | 239/560 530 | 560
H31/600H | HM31/600 | MS31/600 231/600 | H32/600H | HM31/600 | MS31/600 232/600 | H39/600H | HM30/600 | MS30/600 | 239/600 560 | 600
H31/630H | HM31/630 | MS31/630 231/630 | H32/630H | HM31/630 | MS31/630 232/630 | H39/630H | HM30/630 | MS30/630 | 239/630 600 | 630
H31/670H | HM31/670 | MS31/670 231/670 |H32/670H | HM31/670 | MS31/670 232/670 | H39/670H | HM30/670 | MS30/670 | 239/670 630 | 670
H31/710H | HM31/710 | MS31/710 231/710 | H32/710H | HM31/710 | MS31/710 232/710 | H39/710H | HM30/710 | MS30/710 | 239/710 670 | 710
H31/750H | HM31/750 | MS31/750 231/750 |H32/750H | HM31/750 | MS31/750 232/750 | H39/750H | HM30/750 | MS30/750 | 239/750 710 | 750
H31/800H | HM31/800 | MS31/800 231/800 H39/800H | HM30/800 | MS30/800 | 239/800 750 | 800

NTN@ SONR,, o O With You
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NMepe4deHb 3aKpenuTesibHbIX U
CTSIDKHbIX BTYJIOK

Brynka laitka CronopHas raika CE’:;;:H MoawmnHnk Brynka laitka | CtonopHast raiika  CTompHas waitba  MopwimnHuK
17 20
20 25 / 21305 22205
25 30 / 21306 | 22206
30 35 / 21307 22207
35 40 |AH308 KM9 KM7 MB7 21308 22208
40 45 |AH309 KM10 KM8 MB8 21309 22209
45 50 |AHX310 KM11 KM9 MB9 21310 |22210
50 55 |AHX311 KM12 KM10 MB10 21311 22211
55 60 |AHX312 KM13 KM11 MB11 21312 22212
60 65 |AH313G KM14 KM12 MB12 21313 22213
65 70 |AH314G KM15 KM13 MB13 21314 22214
70 75 |AH315G KM16 KM14 MB14 21315 |22215
75 80 |AH316 KM18 KM15 MB15 21316 22216
80 85 |AHX317 KM19 KM16 MB16 21317 22217
85 90 |AHX318 KM20 KM17 MB17 21318 22218
90 95 |AHX319 KM21 KM18 MB18 21319 |22219
95 | 100 |AHX320 KM22 KM19 MB19 21320 |22220
105 | 110 |AHX322 KM24 KM21 MB21 21322
115 | 120
125 | 130
135 | 140
145 | 150
150 | 160
160 | 170
170 | 180 AH22366G KM38 KM34 MB34 22236
180 | 190 AH2238G KM40 KM36 MB36 22238
190 | 200 AH2240 HM44T  |KM38 MB38 22240
200 | 220 AOH2244 HM48T  |[KM40 MB40 22244
220 | 240 AQH2248 HM52T | HM44T MB44 22248
240 | 260 AQH2252G HM56T  |HM48T MB48 22252
260 | 280 AOH22566 HM3160 | HM52T MB52 22256
280 | 300 AO0H2260G HM3164  HM56T MB56 22260
300 | 320 AOH2264G HM3168 ' HM3060 MS3060 22264
320 | 340
340 | 360
360 | 380
380 | 400
400 | 420
420 | 440
440 | 460
460 | 480
480 | 500
500 | 530
530 | 560
570 | 600
600 | 630
630 | 670
670 | 710
710 | 750
750 | 800
800 | 850
850 | 900
900 | 950
L
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L'I/ \CTb 5 TexHu4ecKre xapakTepuCcTUKy NOALLNMHUKOB

Brynka laitka CronopHast raiika  CTonpHas waiba MoawnnHuk Brynka laitka CronopHas raiika ~ CTonpHas waitba  MopwinHnk
17 20

20 25

25 30

30 35

AH2308 KM9 KM7 MB7 22308 35 40
AH2309 KM10 KM8 MB8 22309 40 45
AHX2310 KM11 KM9 MB9 22310 45 50
AHX2311 KM12 KM10 MB10 22311 50 55
AHX2312 KM13 KM11 MB11 22312 55 60
AH2313G KM14 KM12 MB12 22313 60 65
AHX2314G  |KM15 KM13 MB13 22314 65 70
AHX2315G  |KM16 KM14 MB14 22315 70 75
AHX2316 KM18 KM15 MB15 22316 75 80
AHX2317 KM19 KM16 MB16 22317 80 85
AHX2318 KM20 KM17 MB17 22318 85 90
AHX2319 KMm21 KM18 MB18 22319 90 95
AHX2320 KM22 KM19 MB19 22320 95 | 100
AHX2322G  |KM24 KM21 MB21 22322 105 | 110
AHX2324G  |KM26 KM22 MB22 22324 AHX3024 | KM26 KM22 MB22 23024 115 | 120
AHX2326G  |KM28 KM24 MB24 22326 AHX3026 | KM28 KM24 MB24 23026 125 | 130
AHX2328G  |KM30 KM26 MB26 22328 AHX3028 | KM30 KM26 MB26 23028 135 | 140
AHX2330G  |KM32 KM28 MB28 22330 AHX3030 | KM32 KM28 MB28 23030 145 | 150
AH2332G KM34 KM30 MB30 22332 AH3032 KM34 KM30 MB30 23032 150 | 160
AH2334G KM36 KM32 MB32 22334 AH3034 KM36 KM32 MB32 23034 160 | 170
AH23366G KM38 KM34 MB34 22336 AH3036 KM38 KM34 MB34 23036 170 | 180
AH2338G KM40 KM36 MB36 22338 AH3038G | KM40 KM36 MB36 23038 180 | 190
AH2340 HM44T KM38 MB38 22340 AH3040G | HM42T KM38 MB38 23040 190 | 200
AOH2344 HM48T KM40 MB40 22344 123244 | AOH3044G | HM46T KM40 MB40 23044 200 | 220
AOH2348 HM52T HM44T MB44 22348 123248 | AOH3048 | HM52T HM44T MB44 23048 220 | 240
AOH2352G  |HM56T HM48T MB48 22352 123252 | AOH3052 | HM56T HM48T MB48 23052 240 | 260
AOH2356G  |HM3160  HM52T MB52 22356 23256 | AOH3056 | HM3060 | HM52T MB52 23056 260 | 280
AOH3060 | HM3064 | HM56T MB56 23060 280 | 300

AOH3064G | HM3068 | HM3060 MS3060 23064 300 | 320

AOH3068G | HM3072 | HM3064 MS3064 23068 320 | 340

AOH3072G | HM3076 | HM3068 MS3068 23072 340 | 360

AOH3076G | HM3080 | HM3072 MS3072 23076 360 | 380

AOH3080G | HM3084 | HM3076 MS3076 23080 380 | 400

AOH3084G | HM3088 | HM3080 MS3080 23084 400 | 420

AOHX3088G | HM3092 | HM3084 MS3084 23088 420 | 440

AOHX3092G | HM3096 | HM3088 MS3088 23092 440 | 460

AOHX3096G | HM30/500 | HM3092 MS3092 23096 460 | 480

AOHX30/500G | HM30/530 | HM3096 MS3096 230/500 480 | 500

AOH30/530 | HM30/560 | HM30/500 MS30/500 230/530 500 | 530

AOHX30/560 | HM30/600 | HM30/530 MS30/530 230/560 530 | 560

AOHX30/600 | HM30/630 | HM30/560 MS30/560 230/600 570 | 600

AOH30/630 | HM30/670 | HM30/600 MS30/600 230/630 600 | 630

AOH30/670 | HM30/710 | HM30/630 MS30/630 230/670 630 | 670

AOHX30/710 | HM30/750 | HM30/670 MS30/670 230/710 670 | 710

AOH30/750 | HM30/800 | HM30/710 MS30/710 230/750 710 | 750

AOH30/800 | HM30/850 | HM30/750 MS30/750 230/800 750 | 800

AOH30/850 | HM30/900 | HM30/800 MS30/800 230/850 800 | 850

AOH30/900 | HM30/950 & HM30/850 MS30/850 230/900 850 | 900

AOH30/950 | HM30/1000 HM30/950 MS30/950 230/950 900 | 950
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I'Iepequb 3aKPENnUTENIbHbBIX N CTAXHbBIX BTYJI0K

Brynka laitka CronopHas raiika CE’:;;:” MoawnnHnk Brynka laitka | CtonopHasi raika Cronpras waiba  MopwmnHuk
17 20

20 25

25 30

30 35

35 40

40 45

45 50

50 55

55 60

60 65

65 70

70 75

75 80

80 85

85 90 AHX3218 KM20 KM17 MB17 23218
90 95

95 | 100 |AHX3120 KM22 KM19 MB19 23120 |AHX3220 Km22 KM19 MB19 23220
105 | 110 |AHX3122 KM24 KM21 MB21 22222 23122 |AHX3222G KMm24 Km21 MB21 23222
115 | 120 |AHX3124 KM26 KM22 MB22 22224 23124 |AHX3224G KM26 Km22 MB22 23224
125 | 130 |AHX3126 KM28 KM24 MB24 22226 23126 |AHX3226G Km28 Km24 MB24 23226
135 | 140 |AHX3128 KM30 KM26 MB26 22228 23128 |AHX3228G KM30 KM26 MB26 23228
145 | 150 |AHX3130G  |KM32 KM28 MB28 22230 |23130 |AHX3230G KM32 Km28 MB28 23230
150 | 160 |AH3132G KM34 KM30 MB30 22232 23132 |AH3232G KM34 KM30 MB30 23232
160 | 170 |AH3134G KM36 KM32 MB32 22234 23134 |AH3234G KM36 Km32 MB32 23234
170 | 180 |AH3136G KM38 KM34 MB34 23136 |AH32366G Km38 Km34 MB34 23236
180 | 190 |AH3138G KM40 KM36 MB36 23138 |AH3238G KM40 KM36 MB36 23238
190 | 200 |AH3140 HM44T KM38 MB38 23140 |AH3240 HM44T  KM38 MB38 23240
200 | 220 |AOH3144 HM48T KM40 MB40 23144

220 | 240 |AOH3148 HM52T HM44T MB44 23148

240 | 260 (AOH3152G ' HM56T HM48T MB48 23152

260 | 280 |AOH3156G ~ |HM3160 |HM52T MB52 23156

280 | 300 |AOH3160G  |HM3164 |HM56T MB56 23160 |AOH3260G ~ HM3164 |HM56T MB56 23260
300 | 320 |AOH3164G  |HM3168 |HM3060 MS3060 23164 |AOH3264G ~ HM3168 |HM3060 MS3060 23264
320 | 340 |AOH3168G  |HM3172 |HM3064 MS3064 23168 |AOH3268G ~ HM3172 HM3064 MS3064 23268
340 | 360 |AOH3172G  |HM3176 |HM3068 MS3068 23172 |AOH3272G  |HM3176 |HM3068 MS3068 23272
360 | 380 |AOH3176G ~ |HM3180 |HM3072 MS3072 23176 |AOH3276G ~ |HM3180 |HM3072 MS3072 23276
380 | 400 |AOH3180G  |HM3184 |HM3076 MS3076 23180 |AOH3280G  HM3184 HM3076 MS3076 23280
400 | 420 |AOH3184G  |HM3188 |HM3080 MS3080 23184 |AOH3284G  HM3188 HM3080 MS3080 23284
420 | 440 |AOHX3188G |HM3192 |HM3084 MS3084 23188 |AOHX3288G  HM3192 HM3084 MS3084 23288
440 | 460 |AOHX3192G |HM3196 |HM3088 MS3088 23192 |AOHX3292G | HM3196 HM3088 MS3088 23292
460 | 480 |AOHX3196G |HM31/500 |HM3092 MS3092 23196 |AOHX3296G  HM31/500 HM3092 MS3092 23296
480 | 500 |AOHX31/500G HM31/530 |HM3096 MS3096 231/500 |AOHX32/500G 'HM31/530 HM3096 MS3096 232/500
500 | 530 |AOH31/530 |HM31/560 |HM30/500 MS30/500 231/530 |AOH32/530G | HM31/560 [HM30/500 MS30/500 232/530
530 | 560 |AOH31/560 |HM31/600 |HM30/530 MS30/530 231/560 (AOHX32/560 |HM31/600 lHM30/530 MS30/530 232/560
570 | 600 |AOHX31/600 |HM31/630 |HM30/560 MS30/560 231/600 |AOHX32/600G 'HM31/630 \HM30/560 MS30/560 232/600
600 | 630 |AOH31/630 |HM31/670 |HM30/600 MS30/600 231/630 |AOH32/630G \HM31/670 |HM30/600 MS30/600 232/630
630 | 670 |AOHX31/670 |HM31/710 |HM30/630 MS30/630 231/670 |AOH32/670G | HM31/710 |HM30/630 MS30/630 232/670
670 | 710 |AOHX31/710 |HM31/750 |HM30/670 MS30/670 231/710 |AOH32/710G | HM31/750 |HM30/670 MS30/670 232/710
710 | 750 |AOH31/750 |HM31/800 |HM30/710 MS30/710 231/750 |AOH32/750 | HM31/800 \HM30/710 MS30/710 232/750
750 | 800 |AOH31/800 |HM31/850 |HM30/750 MS30/750 231/800

800 | 850 |AOH31/850 |HM31/900 |HM30/800 MS30/800 231/850 |AOH32/850 ' HM31/900 \HM30/800 MS30/800 232/850
850 | 900 |AOH31/900 |HM31/950 |HM30/850 MS30/850 231/900

900 | 950
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L'I/ \CTb 5 TexHu4ecKre xapakTepuCcTUKy NOALLNMHUKOB

Brynka laitka CronopHasi ralka  CtonpHast wariba NoawnnHuk Brynka laitka CronopHas raiika  CtonpHas waitba  MopwumnHnk

17 20

20 25

25 30

30 35

35 40

40 45

45 50

50 55

55 60

60 65

65 70

70 75

75 80

80 85

85 90

90 95
/ / 24020 95 | 100
/ / 24022 AH24122 | KM23 KM21 MB21 24122 105 | 110
AH24024 KM25 KM22 MB22 24024 AH24124 | KM26 KM22 MB22 24124 115 | 120
AH24026 Km27 KM24 MB24 24026 AH24126 | KM28 KM24 MB24 24126 125 | 130
AH24028 KM29 KM26 MB26 24028 AH24128 | KM30 KM26 MB26 24128 135 | 140
AH24030 KM31 KM28 MB28 24030 AH24130 | KM32 KM28 MB28 24130 145 | 150
AH24032 KM34 KM30 MB30 24032 AH24132 | KM34 KM30 MB30 24132 150 | 160
AH24034 KM36 KM32 MB32 24034 AH24134 | KM36 KM32 MB32 24134 160 | 170
AH24036 Km38 KM34 MB34 24036 AH24136 | KM38 KM34 MB34 24136 170 | 180
AH24038 KM40 KM36 MB36 24038 AH24138 | KM40 KM36 MB36 24138 180 | 190
AH24040 HM42T KM38 MB38 24040 AH24140 | HM42T KM38 MB38 24140 190 | 200
AOH24044 HM46T KM40 MB40 24044 AOH24144 | HM46T KM40 MB40 24144 200 | 220
AOH24048 HM50T HM44T MB44 24048 AOH24148 | HM52T HM44T MB44 24148 220 | 240
AOH24052G  HM56T HMA48T MB48 24052 AOH24152 | HM56T HM48T MB48 24152 240 | 260
AOH24056G |HM3160  HM52T MB52 24056 AOH24156 | HM3160 HM52T MB52 24156 260 | 280
AOH24060G  HM3164  HM56T MB56 24060 AOH24160 | HM3164 HM56T MB56 24160 280 | 300
AOH24064G  HM3168  |HM3060 MS3060 24064 AOH24164 | HMI3168 HM3060 MS3060 24164 300 | 320
AOH24068 HM3072  |HM3064 MS3064 24068 AOH24168 | HM3172 HM3064 MS3064 24168 320 | 340
AOH24072 HM3076 |HM3068 MS3068 24072 AH24172 | HM3176 HM3068 MS3068 24172 340 | 360
AOH24076 HM3080 |HM3072 MS3072 24076 AOH24176 | HM3180 HM3072 MS3072 24176 360 | 380
AOH24080 HM3084  |HM3076 MS3076 24080 AOH24180 | HMI3184 HM3076 MS3076 24180 380 | 400
AOH24084 HM3088  |HM3080 MS3080 24084 AOH24184 | HVI3188 HM3080 MS3080 24184 400 | 420
AO0H24088 HML92T  |HM3084 MS3084 24088 AOH24188 | HM3192 HM3084 MS3084 24188 420 | 440
AOH24092 HML96T  |HM3088 MS3088 24092 AOH24192 | HM3196 HM3088 MS3088 24192 440 | 460
AOH24096 HML100T |HM3092 MS3092 24096 AOH24196 | HM31/500 | HM3092 MS3092 24196 460 | 480
AOH240/500 HML106T |HM3096 MS3096 240/500 AOH241/500 | HM31/530 | HM3096 MS3096 241/500 480 | 500
AOH240/530G |HM31/560 |HM30/500 MS30/500 240/530 AOH241/530G | HM31/560 | HM30/500 MS30/500 241/530 500 | 530
AOH240/560G | HM31/600 |HM30/530 MS30/530 240/560 AOH241/560G | HM31/600 | HM30/530 MS30/530 241/560 530 | 560
AOHX240/600 HMLL125T 'HM30/560 MS30/560 240/600 AOHX241/600 | HM31/630 | HM30/560 MS30/560 241/600 570 | 600
AOH240/630G ' HM31/670 'HM30/600 MS30/600 240/630 AOH241/630G | HM31/670 | HM30/600 MS30/600 241/630 600 | 630
AOH240/670G 'HM31/710 | HM30/630 MS30/630 240/670 AOH241/670 | HM142T HM30/630 MS30/630 241/670 630 | 670
AOH240/710G |HM31/750 |'HM30/670 MS30/670 240/710 AOH241/710 | HM150T HM30/670 MS30/670 241/710 670 | 710
AOH240/750G | HM31/800 HM30/710 MS30/710 240/750 710 | 750
AOH240/800G | HM31/850 |HM30/750 MS30/750 240/800 750 | 800
AOH240/850G |HM31/900 | HM30/800 MS30/800 240/850 800 | 850
AOH240/900 |HM31/950 |HM30/850 MS30/850 240/900 850 | 900
AOH240/950 |HM31/1000 HM30/950 MS30/950 240/950 900 | 950
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YACTb 6
Kopnyca anst cchepnyecknx ponnKonoaLLMMHNKOB
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Kopnyca ans cepnyeckux ponmkonoaLwmnHukoB

Kopnyca gns nogwmnHnkos NTN-SNR npruMeHsoTCs B pasfiiniHbix 0TPACASAX NPOMBILLIEHHOCTY U NOAXOAST
O151 YCNIOBUIA NPUMEHEHMS, Fae TpebyeTes BbICOKas rpy30n0L4beMHOCTb. Bbibypas Halwy NOALUMTHUKOBbIE
kopnyca, ykomnnektosaHHble nogiumnHukamn NTN-SNR ULTAGE, Bbl nonyyaete npeBocxopHble paboymre
XapaKTepuCTIKA 060pYaoBaHNS.

PasbeMHble 1 HepadbeMHbIe Kopnyca ons noawnnHNKoB - CwmasbiBaHue NPV NOMOLLY KOHCUCTEHTHOW CMa3Ku

Pa3bemHbliii cTaumoHapHblii koprnyc SNC

* [peBOCXOAHAS XKECTKOCTb 11 YCTONYMBOCTL MPU MOObIX Harpy3kax

* ONTUMN3NPOBaHHAsA KOHCTPYKLNSA C YYYLIEHHON YCTONYMBOCTBIO K BUOPALMAM
* Y yyLeHHble XapakTEPUCTIKN MO PacCenBaHMIo Tenna

* YBENNYEHHBIN CPOK CIy>XObl

* 5 pa3nnyHbIX TUMOB YNIOTHEHWIA

* Kopnyc roToB K aKkcnayarauuy, NpocTon MOHTaX

¢ inametp Bana: 20—160 mm

PasbemHbIii cTaumoHapHbiin kopnyc SD31, ans KpynHbiX NOAWKUNHUKOB

* OKOHOMIYHbIi

* [ogxopuT ANs THKENbIX MALLMH: BANIKOBbI M3MENbYNTENb, LIHEKM KOHBEEPOB 1
Lpyroe 060pynoBaHie, paboTaroLLee B 3KCTPEMabHbIX YCNOBUSX

¢ [Tnametp Bana: 150—400 mm

Hepa3beMmHbiii cTaumoHapHblii kopnyc SPW/SFCW ans BbICOKMX Harpy3ok

* [ogxopuT Ang HebAaronPUATHEIX PAB0OYNX YCNIOBUA TSHKENO MPOMBILLIEHHOCTH
* KOMMOHEHTBI MPOLLAK CrieLnanbHyio 06paboTKy Ans 3alyTbl 0T KOPPO3uK

* ObecneymnBaeT ObICTPYIO 3aMeHy NATEHTOBAHHbIX BCTABOK

* OcHalLaeTcs chepuyecKMN POAVKOMOALLMIHUKAMN C YMAOTHEHNSMN

* CoKpalLLeH1e BpeMeH 06CnyXNBaHIS 11 yBENNYEHE MPOU3BOAUTENBHOCTM

* Cepua SPW B3arnmo3ameHsiema ¢ Koprycamu NOALINMHIKOBBIX Y3108 SN

¢ [Tnametp Bana: 50—140 mm
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L|ACT|3 6 Kopnyca ans cepriecknx posmkomnoaLLNHNKOB

PazbeMHble N HEpa3bEMHbIE Kopnyca gona nogwunmnHNKOB — CmasbiBaHue npum nomoLinm macna

Pa3bemHbii cTauvoHapHbiii kopryc SNOE, co cma3sbiBaHueM npu
nomowyy macna

* [ogxopuT Ans chepuHecknx PONNKOMOALINMHIKOB

* [pekpacHo NoaxoauT Ans paboTbl MO BbICOKON HArpy3Koii 1 MpU BbICOKUX
CKOPOCTSX

* Matepuan: EN-GJS-600-3 anst obecneyeHnst BoICOKOV CTEMEHN XXECTKOCTY

* BHyTpeHHee pacnpegeneHne macna Yepes CMasoyHoe KosbLo

* Obecneyerne repMeTMYHOCTM NMPU NOMOLLM NABUPUHTHOTO YMAOTHEHNS

* OCHalLieH VHAVKaTOPOM YPOBHS Macna

* BO3MOXHOCTb YCTaHOBKY LMPKYNALWOHHON MacnsSHOI CUCTEMbI (C HArpeBOM
nnm 6e3 Harpesa)

* Bbicokast CMOCOBHOCTb PaccesHns TENNOBOV SHEPrUM

* O6nacTy NPYMEHEHNS: MPOMBILLNEHHbIE BEHTUASTOPLI, MONOTKOBas Apobuika,
ropHogo6bIBaoLLe PaboTbl, CTaNENNTENHAS MPOMBILLNEHHOCTb, XMMUYECKas 1
HeTeXMMNYECKas MPOMBILLNEHHOCTb, TENNOANEKTPOCTAHLMN, BEHTUAALMOHHbIE
YCTaHOBKM, CYCTEMbI CYLLIKW.

Pa3beMHbii cTauvoHapHbiii kopryc SNOL, co cmMa3biBaHMEM MPY MOMOLLM
macna (KoMnakTHas Bepcusi)

* [ogxopuT Ans chepuHecknx PONNKOMOALINMHIKOB

* Obecneyenne repMeETUHHOCTY C MOMOLLIO NAaBNPUHTHOIO YNNOTHEHUS

* MoXeT 3aMeHITb Pa3beMHbIN CMa3blBaEMbIV KOHCUCTEHTHOI CMa3KOoii Kopnyc,
€C/N CKOPOCTY BPALLEHISt CTAHOBATCA BbICOKVMM NN paboyue Temnepartypbl
MOryT NPUBECTU K MOBPEXAEHNIO MOALLNMHIKA

* B3anmosamensiem ¢ kopnycamu SN ogHoOro Tunopasmepa

¢ OCHalLieH HAVKATOPOM YPOBHS Macna

e [lnametp Bana: 60—140 mMm
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YACTb 7
Ycnyrv Expert & Tools

® [/IHCTPYMEHTbI ANs MOHTaXa 11 AEMOHTaXa
* Cuctembl cmasbiBaHus Lub’Solutions
* Yenyru

84
85
86
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WHCTPYMEHT Ansi MOHTa)Ka N eMOHTaXa

Experts Onepauyn MOHTaXa 1 AEMOHTaXa NOALLNMHIKA ABASIOTCS O4EHb BaXKHBIMIA 1,
TOOIS cooTBETCTBEHHO, OMKHBI BLIMOMHATLCS KOPPEKTHO.

XonogHbIin MOHTaX:

MOHTaXHbIi KOMAAEKT Ang 6bICTPOr0 U TOYHOrO MOHTaXa
MOALUNMHNKOB.

MoHTax ¢ HarpeBom:

VIHBYKLUMOHHBIA HarpeBs: NMpaKTU4HbIA, NPOCTOMN, 6e30nacHsbIi,
/ "-‘, 3KOMOr4ecKy 6e3onacHblit Mprueop.

FvapaBnMYecKuit MOHTaX:

. TouHog, MpocToe B paboTe NpUcnocobieHe C NOBOPOTHO Frailkoi,
BCerga rotoBoe K 1CMoSb30BaHuI0.

—

et

CbeMHUKH:

[MapaBANYECKNI M MEXaHNYECKNIA AEMOHTaX:
r 1 Bce Tunbl cbeMHUKOB (C 2 unn 3 3axBaTamu) ans 6e30macHoro u
I aKKypaTHOrO  [|eMOHTaXa MOAWMMHIKOB Ntoboro pasmepa 1 13
T06Oro NONMOXKEHS.

Mpunbopbi:

MpocTble, Ge3onacHble 1 TOYHblE Na3epHble MHMPaKpacHble
TEPMOMETPbI A1t KOHTPOIS paboyeit TemnepaTypbl 060PYA0BaHNS.

W opyroi HCTPYMEHT Anst paboTbl C NOALUMHUKAMUN. ..
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l"llA\(D-I-b 7 Yenyrun Expert & Tools

Cuctembl cma3sbiBaHus Lub’Solutions

Expgfz_[_;s
Jools

Mbl MOXEM MPEQNOXMUTb LLIMPOKWIA CNEKTP YCyr B 06nacTii CMasbiBaHus, HavnHas
C NPOEKTUPOBAHNS 1 3aKaH4MBasi MOCTABKOM 1 3aMOSIHEHNEM FOTOBbIM CMa304HbIM
MaTepuanom, COOTBETCTBYOWMM Balinm ycnosusim npuMeHeHns. Hawm pelueHmns
B 06/1aCTN CMa3biBaHNS BKIOYAKOT OAHOTOYEYHbIE 1 MHOFOTOYEYHbIE CUCTEMBI
CMa3blBaHs, B 3aBUCUMOCTY OT Bawwumx npoLeccos 1 TpeboBaHuit.

KoHcucTeHTHble cCMa3o4Hble MaTepuanbl

Cwmasku, paspaboTaHHbie B COOTBETCTBUN C TPEGOBaHNAMM PasnnyHbIx 06nacTein NpuMeHeHus, obecneyar

HanmyyLIne XapaKTepuCTIKI PaboThl Ballmx NOALIMMIHIKOB.

haah
o

Universal

&

Ultra High Temp

Heavy Duty

Vib

High Speed+

High Temp

00000

§
13

Chain Oil

ABTOMaTU4ECKME OAHOTOYEYHbIE JyOpUKaTOpbI

Y Hac Bbl HaiiieTe UMEHHO TOT NyBpuKaTop, KOTOPbI MOAXOUT
ans Bawmx ycnosuid npuMeHenis. LLInpokuii BeIGOP yCTPOIACTB 1
MOALLMMHUKOBbIE CMa3KU BbICOKOr0 KayecTsal
Bce uto Bam Heobxogumo, Bel HarlpeTe 3pech!

LieHTpanu3oBaHHble CUCTEMbI CMa3blBaHUS

LleHTpan13oBaHHble CUCTEMbI CMa3blBaHIs, PaboTaloLLe C MacioM
U KOHCUCTEHTHON CMa3Koii, B 3aBMCUMOCTU OT TpeboBaHui
Balumx npon3BOACTBEHHbIX MPOLECCOB. K HIIM Mbl TaKXXe MOXeM
MPEAIOXKMUTb Pa3MYHbIE HACOCHI 1 CUCTEMbI CMa3biBaHist: OBbEMHYIO,
lMporpeccyBHyto, Macno-Bo3gyx, MynbTuMarnctanbHyo 1nm
[ByxmarncrpanbHyto.

85

MpoekTupoBaHMe U HacTPoONKa CUCTEM CMa3biBaHUS

Hatum criepanicTel MoryT noMoyb Bam CripoeKT/poBaTh 11 HACTPOUTL
Hy>XHyt0 Bam cuctemy cmasblBaHus.
Hukorpa eLue npoLecc cMa3blBaHis He Obll HACTONBKO NPOCTbIM!
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Ycnyrun

Experts

Komaxga npodeccuonanos Expert & Tools komnanun NTN-SNR moxeT nomoyb Bam

lools [06UTbCS ONTUMANLHON PaboTbl Baluyx NOALMMHIKOB.

O0y4eHune

[oBbiLLEHVE KBaNMUKALMY BaLumx cneLmnanicTos no TEXHUHECKOMY
06CAYXMBAHNIO 1 KOHCTPYKTOPOB B 061aCT! NO[60Pa NOALUMMHINKOB
11 NX 06CTYKNBAHNS.

Mb! MOXeM MPEANOXNTL KyPCbl 00Y4EHIS], COOTBETCTBYHOLLME IMEHHO
BaLunm notpebHOCTSM, B HaLLel LKone uan Ha Balwuei Tepputopun
npv nomoLLm rpy3osiyka BEBOX, npegnonararoLume TeopeTinyeckie
11 MPaKTYECKIe pasgenbl. Halm MeToanku 0by4eHIst AeiCTBUTENBHO
paborator!

[lmarHocT1Ka noBpeXaeHuil NOAWNMHUKOB

Hawm aKkcnepTbl MOryT yCTaHOBUTL NMpUYUHY OTkasa Baluero
NOALINNHMKA B Haweln nabopaTopun uin y Bac Ha npous3BoacTse.
Hatum coBeTbl 1 pekoMeHgaLy noMoryT Bam ycoBepLLeHCTBOBaTh
Balww npouecchl. Bbl Takxe cMOXeTe oTcnexusarb Ha Be-caiTe
NTN-SNR Balu 3anpoc Ha avarHoCTUKY MOALUMMHMIKA.

BoccTaHoBREHWe NOAWMMHUKOB M PEMOHT LUNUHAENEN CTaHKOB
[Mo3BoNbTe KOMMaHWK, 3aHUMAaOLLEeNcs BOCCTAHOBMIEHNEM
NOALMMHNKOB ONA aBUALMOHHbIX PEaKTUBHbIX ABuratenei n
BbICOKOCKOPOCTHbIX MOE3[0B, BOCCTAHOBITb Baluyt NPOMbILLNEHHbIE
MOALINMHUKN.

/1 no HoBow LieHe!

TexHnuyeckas noppepXxka Mo MOAWMMNHMKAM U cUCTeMaMm
CMa3blBaHUs

[MonoxuTech Ha Hawwmx NPohEeCCMOHANO0B, 1 OH NOMOryT Bam
MpaBubHO OCYLLECTBUTb OMepaLyuum MOHTaXa M AeMOHTaxa
MOALUNMHUKOB, HACTPOWTb CUCTEMY CMa3sblBaHUs, MPOBECTU
BNOPALWIOHHbIA aHANU3 U T.[.

AyouT TEXHNYECKOro 06Cy)XNBaHUS!

Hawn meHemXepbl N0 TEXHUYECKOMY OOCHYy)XMBAHMIO MOTYT
OLEeHMTb paboTy Balueii cnyx6bl TEXHUHECKOro 06CAYXMBAHUS 1
BblAaTb NOAPOBHBIN NiaH AeCTBUIA N0 MPOBEAEHINIO TEXHNYECKOrO
06CnyXNBaHIS, YTO 3HAYUTENBHO YNYHLUNT NPOU3BOAUTENBHOCTb
Batunx npoLieccos.

ApeHpa MHCTpyMeHTa

Mbl Npeanaraem B apeHfy KpynHoraGapUTHbIA UHCTPYMEHT st
TEXHNYECKOTO 06CNYXMBAHUS: MHAYKLUMOHHbIE HarpeBaTenu,
rUOPaBNMYECKIAE Taiiku, HACOCh! U T.4.
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COEPUHECKUE
POJINKOBBIE MOALLTHVKYA
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