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KOMIMAHUA NTN-SNR ROULEMENTS
[lpon3dsoanTens MMPOBOro YPOBHS

Esponeickoe nogpasneneqne NTN-SNR BEARINGS Kopnopauun NTN, 3aHumatowien TpeTbe
MECTO B MUpe MO BENNYMHE CPEeau MOALUMMHUKOBLIX MPOM3BOAMTENEH, Cheunanu3npyeTcs
Ha pa3paboTke, NPOEKTMPOBAHUM 1 MPOU3BOACTBE BbICOKOI((EKTUBHBIX CUCTEM BPALLEHNS 1
NMHEHOro nepemellenns. Komnanusg npuaHaHa W3BECTHbIMK B CBOMX OTPACNAX 3aKadunkamu,
Tak Kak C MOMEHTA CBOEro OCHOBaHUS CTPEMWTCS cAenaTtb Tak, 4YTOObl Nyylne W camble
nepefoBble TexHonornu pabotanu Ha Bac.
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LlaCTb 1 Mopwnnnmkmn NTN-SNR cepun ULTAGE. OcHoBHbIE MpUHLMMBI

ACCOPTUMEHT NpoayKLuN,
KOTOpbIV pa3pabaTtbiBaeTcs
BMecTe ¢ Bamn n ona Bac

3aHuMas 60bLLYI0 [0 PbIHKA B MALUMHOCTPOEHUN, aBTOMOGUILHOM
W aBMaUMOHHOW mnpoMmbiwneHHocTH, komnaHus NTN-SNR
MOXET NPeAnoXuTb CaMblid LUMPOKWIA aCCOPTUMEHT MPOAYKLNN,
HauMHas OT CTaHAAPTHbIX U3LENMI W 3aKaHuMBas creuuanbHbIMU
paspaboTkamu, NpefHA3HAYEHHbI AN NPOM3BOAUTENEH
Op1ruHanbHoro 06opyaoBaHNs 1 3anacHbix YacTen. Mol ucnonb3yem
WHHOBALWOHHbIE TEXHONOTUK U 3360TMMC$| 0 NOBbIWEHUN Ka4yecTBa,
a NoTOMY KaXX[oAHEBHas paboTa Hallei KOMMaHWW HanpasJfieHa
Ha NpOM3BOACTBO MOALIMMHUKOB C YNYYLIEHHBIMUA TEXHUYECKUMU
xapakTepucTukamu, Kotopble 6bl MpeABocxuwanu TpeboBaHus
nonb3oBaTenei.

bonee KoMnakTHble, Nerkue, 3KOHOMMUYHbIE, HALEXHblE,
3(hheKTMBHbIE W IKONOTNHECKM BE30NACHbIE — B HALLMX MOALUMIHUKAX
3a/0XKEHbI U306pETATENLHOCTD, KOTOpPas COMPOBOXXAAET MpOLEce
NPOEKTUPOBAHNSA, M TOYHOCTb MPOLIECCOB NPOU3BOACTBA, YTOObI
ynoBneTBOPUTL BCe Bawwm Tpe6oBaHMs — OT CaMblX 06bIYHBIX [0
camblIx creumduueckunx, 1 06ecneunTb JOCTUXEHME Bawwmx uenen B
061aCTN 3KOHOMUKM W 3KOMOTUN.

MwpoBoe npucyTcTeue 1
MOCTOSAHHAsA 6/IM30CTb K
3aKasymkam

bnarogaps ToMmy, 4to Mbl pacnonaraem 6onee yem 100
npeAcTaBnUTeNIbCTBaMU BO BCEM MUPE, KOTOPbIE MOAYMHAIOTCA €AUHBIM
npasunam, Haluu cneumanmcTbl paboTakoT NOBCEMECTHO PSAOM C BaMu,

rapaHT1pys Takon Xe ypOBEHb KAYECTBA MPEANOXKEHMIA U YCIIYT, YTO U
Ha OCHOBHOM MpeanpuaTUM. Halum cneunanncTsl paboTatoT B TECHOM
COTPYAHMYeCTBE ¢ Bamu, noHumatoT Balwum noTpe6HOCTH, 3HatoT Batum
NPUOPUTETbI U poj Balleit AesTEeNbHOCTU U CTPEMSATCS NPEeaNoXnTb
Takue M3[Enus U PeLleHns, KOTopbIe Bbl 0TBEYaNM BceM Batumm
yCNoBusIM 1 TpeboBaHWAM. Halum npeacTaBUTENM MPUMEHAKOT CBOM
3HaHUS AN OCTUXKEHNS Balumx KOHKPETHbIX LieNei 1 npunaratoT Bce
ycunus Ans yaosneTsopexns Balwumx notpe6HocTeq.

IHHOBaumsa Kak
OCHOBoOMosararoLwas UeHHOCTb

+CBble 5% Hawero A0X0Aa Mbl €XErofHO MHBECTUPYEM B
1CCneoBaHmns U KOHCTPYKTOPCKIE pa3paboTky.

* LleHTp uccnenoBannii u KOHCTPYKTOPCKUX pa3paboTok, B KOTOPOM
paboTaeT cablle 400 YenoBek, EXXeAHEBHO NPOBOAMT UCCNEA0BaHMS
11 pa3paboTkm MO BCEM HAMPaBAEHUSM.

* TEXHWUYECKI LIEHTP, OCHALLEHHbI NabopaTopusMU.

* LleHTp pa3BuTus MexaTpoHMKK.

*McnbiTaTenbHbli LEHTP, 060pyAoBaHHbIi 6onee 4em 200
UCnblTaTesIbHbIMW CTEHAAMMU.

...\HHOBaLWK 1 Nporpecc — 3T0 He NPOCTO AeKapaLny 0 HAMEPEHUSIX,
a MpUOpUTETHI, KOTOPBLIM Mbl €XE[HEBHO CNeAyeM B HaluX
NPOM3BOACTBEHHBIX nabopaTopusx, paspabatbiBas MOAWMIHUKN,
KOTOpble 0TBeYaoT Balumm 6yayLmM NOTPEGHOCTSM.

3alumTa oKpy>KatoLlen cpefbl Kak npuopuTeTHas 3agada

3alnTa oKpy>KatoLLen CpeLibl ABNAETCS BAXKHON 3afayen ans
HaLLend KOMMaHWm 1 CJIy>XKUT OCcHOBOMONAratoLLM NpUHLUNOM,
KOTOPOMY Mbl CIElyeM Ha BCex aTanax AesiTeflbHOCTM U KOTOPbINA
NOAREPXKMBAET KaXK bl COTPYBHHUK.

B 0THOLIEHWM MPOAYKLMM HaLL Liefb 3aKN4aeTest B TOM,
4TO6bI MOMOYL BaM cokpaTUTh SHEpro3aTpaThl U CHU3UT
HebnaronpusTHOE BO3AeiCTBYE Baluero npeanpusiTus Ha
OKpY>XatoLLyto cpegy:

* 33 CYET peann3aLmm cneumnanbHoro NpoekTa no paspadoTke
«3KOMOALLMMHUKOB>, NPK UCTIOSNb30BaAHUM KOTOPbIX CHUKAETCS
sHepronoTpebnerune. OCHOBHas 3afaqa - yMeHbLMTb MOMEHT
TpeHus, 1, Takm 06pa3oM, COKPaTUTb BbIGPOCH! YrNEKMCAOro
rasa v aHepronoTpe6nexue.

* 32 CYET pa3paboTKu PeLLEHA A1s 3aKa34MKOB, KOTOpPbIE
aKTMBHO paboTaloT B 06/1aCTH TaKnUX BO3OBHOBASAEMbIX
MUCTOYHMKOB SHEPTUK, KaK COJTHEYHAA SHEPrus 1 dHeprusa seTpa.

Y10 KacaeTcs NPOM3BOACTBA, Mbl MOCTOSHHO paboTaeM Haj
YCOBEPLUEHCTBOBAHMEM HALLNX NPOM3BOACTBEHHBIX MPOLIECCOB:
+ MopepH13auns 3aB00B C LiENbH COKPALLEHMS!
noTpe6neHns 3Hepruu, BOAbI M XUMUYECKNX
MPOAYKTOB. \ /
+ MonuTiKa o6palLeHns ¢ 0TX0AaMM W BbIGpOCcamMm
3arps3HAIOLLNX BELLECTB B aTMoCcepy.

... Bce Hawwv 3aBofbI cepTUMLMpOBaHsl
no ctaHgapTty ISO 14001 v HaxoasTcs Noa
MOCTOSHHBIM KOHTPOSEM.
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NTN SN

Cdepuyeckue ponukosbie noawmnHuku cepum ULTAGE
KOHLI,eI'ILlVIFI, OCHOBaAHHas Ha Ny4Lnx TEXHUHECKUX XaPaKTEPUCTUKAX

PREMIER - npegbiayLLiee noKosieHne CHepuyeckmx poSIMKOBbIX MOALMMHUKOB, CMOSb3YEMbIX BO BCEM
MUpPE 1 MONY4MBLLMX OOLLEe Mpu3HaHue, nokasasno CBOM MpekpacHble 3KCryaTaLnoHHbie CBONCTBA,
BbICOKMIA YPOBEHb Ka4yecTsBa M AnuTesNbHbIM cpok cnyxo6bl. Cepus ULTAGE, nocnegHee nokoneHue
NOALLMMHWKOB BbICOKOr0 Knacca, AeMOHCTpUpyeT Bam elte 6onee BbICOKYH 9PheKTUBHOCTb.

ULTAGE

ToBapHblii 3Hak ULTAGE, nosiBuBLUMIACS B pE3yNbTaTe 00beANHEHNS
AByx koHuenumid (ULTIMATE n STAGE), npefcTasnseT CTaHAapTHbIA
aCCOPTUMEHT HaLLMX CEPUHECKNX POSIMKOMOALLMMHUKOB, KOTOPbIE
OT/IMYAIOTCS  YNYYLIEHHbIMA TEXHUYECKUMM  XapaKTepUCTUKaMU:
YBENMYEHHbIA CPOK CNy>KObl, 60Nee BbICOKUE paboume CKOPOCTH,
HW3KME  9KCMyaTauWOHHbIe  PACXOfbl W 9KONOruyeckas
6e30MacHoCTb.

AP PEKTUBHOCTb HA BCEX YPOBHSX

[ins Toro YT06LI OMPaBAATH OXWAAHUS NOTPedUTENEN, Obina
NpoBe/eHa CYLLECTBEHHAS HAy4YHO-UCCNEA0BATENbCKAS
paboTa, HanpaBfieHHas Ha YCOBEPLUEHCTBOBAHWE KOMMOHEHTOB
noAwmnHukos cepun ULTAGE. Takas paboTa Bkntovana B ceos:
* BbIOOP CTaNM YNyuLLEHHOrO Ka4eCTBa;

* BbINOJIHEHME TEPMO0OPABOTKM, B Pe3ynbTaTe KOTOPOM
MOALMIMHVKN NPUOBPETAIOT UCKIHOUMTENbHBIE CBOICTBA;

* U3MEHEHNe BHYTPEHHEN KOHCTPYKLMM NOALIMIHUKOB:
YBESIMYEHe rpy30MoAbEMHOCTM M pabounx CKOPOCTEN,
yCUNieHWe cenapaTopoB 3a CHET creunanbHoi 06paboTku
NOBEPXHOCTH;

* pa3paboTka ynnoTHEHWIA U T. [.

Ha Bcex ypoBHSIX NPOM3BOACTBEHHbIX MPOLECCOB KA4ECTBO
MMeeT OrpOMHOe 3Ha4eHune, YTo No3BONAET Bamemy
060pyA0BaHMI0 paboTaTh HA BbICOKOM YPOBHE.

Cchepuyeckue ponukoBble noawmnHukn NTN-SNR ULTAGE

COCTOSIT M3 CNELYHOLMX SNEMEHTOB:

* HapY>KHOe KOJIbLIO CO Chepuyeckoii 6eroBon JOPOXXKOM;

* [1Ba CUMMETPUYHBIX PSIAA CHEPUUECKMX POSIKOB, YAEPXKMBAEMbIX
B CENaparope;

* BHYTPEHHEE KOMbLIO C LIMMHAPUYECKUM MU C KOHUYECKM
OTBEPCTUEM.

Ponmkn cBo60AHO

- nepemeLLaoTes no

A cpepryeckon [OpoXKKe
- _ KaYeHust Hapy>XHOro
Kofbua. 310 No3BONSET
KOMMEHCMPOBATb M3rMbbl Bana
1 HECOOCHOCTb MOCAA04HOr0
MeCTa NOALMMHUKA.

YBenu4yeHHas rpy3onogbeMHOCTb

BHyTpeHHSIst KOHCTPYKUMS CHEPUUECKUX POMMKOMOALIMIHUKOB
M03BOJISIET BbIAEPXKMBATH BbICOKME PafUalibHble Harpysky, a
TaKKe 0CEBbIE Harpyaku B 060X HAMPABNEHHSX.

B koHCTpYKUMM chepnyeckmx
PONMKONOALNMHIAKOB
NTN-SNR cepun ULTAGE
OTCYTCTBYET CPEAHMIA
60pTUK MK NnaBaroLLee
HanpasnstoLlee Konbuo, 4To
no3B0ASET BblAEPXKMBATL
6onee BbICOKME HArpy3Kku
6narofaps MakcumansHoMy
KOJM4eCTBY Ten Ka4eHus,
UMEIOLLIX YBENNYEHHBIIA
OVaMETP W ATNHY.
MpumeHeHve
BbICOKOKa4€CTBEHHbIX
Marepuanos,
ONTUMU3NPOBAHHAA
MOBEPXHOCTb U CEnapartopbl
CO creunanbHoi 06paboTkon
NOBEPXHOCTH, a Takxe
YNyYLIEHHOE COMPUKOCHOBEHME
MeXay Tenamun KaueHus

1 JOPOXKKAMM KaueHns,
6naroaaps KOTopbIM
Harpyska B noALunHuKe
pacnpeaensiioTcs paBHOMEPHO, MO3BOMSIOT [OCTUYL
3HAYNTENbHOrO yYBENTMYEHNA CpOoKa CJ'Iy>K6bI.

YBenuyeHHan ol'lTVIMMSVIpOBaHHOe

ornopHan pacnpezeneHue
NOBEPXHOCTb  Harpy3Kki
ponukos

—— Hosan kocTpykuma SNR Ultage

[MpexXHAR KOHCTPYKLMA

Takum 06pa3om, ynyulleHHble TEXHUYECKUE XapaKTePUCTUKM
cepuyeckux ponmMKonoALUNHNKOB

NTN-SNR cepuun ULTAGE no3sonsioT npoektuposatb 6onee
KoMnaKTHoe U 6onee HaaeXXHoe 060pyAOBaHMe.
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Ll aCTb 1 [MoawmnHukn NTN-SNR cepun ULTAGE. OcHoBHbIE MpUHLMMbLI

Cchepuueckue ponukosbie noawmnnHukn NTN SNR npemuym knacca

Bbl y>ke 3HaKOMbI C MOKOIEHNEM MOAWNIHMKOB E:

° OI'ITMMM3VIpOBaH Hasa KOHCTPYKUNA

+ OTCcyTCTBYME LIEHTPanbHOro 6opTuka (kpome cepuin 240 u 241)

+ bonbluee KoNM4eCTBO PONIMKOB YBEJINYEHHOTO ANAMeTpa 1 60nbLUen ANKHBI

+ HoBble cenapartopsl
* YBenn4yeHHas rpy3onofbeMHOCTb

Cenyac Bbl MOXXeTEe BOCNOb30BaATLCS NMPEeVMYLLIECTBAMM MOKOSIEHUS

nogwwvnHmkos ULTAGE

—w

Yeenuiensan OnTUMUIMPOBaNHOE

pacnpegereHte
NI0BEPXHOCTL  HarpY3KN
ponukos

CTanbHble cenaparopsl ¢
06paboTkoii MOBEPXHOCTH

| OI'ITVIMVISVIpOBaHHaﬂ

NOBEPXHOCTb KOHTaKTa

YMeHbLUEHHbII MOMEHT
TpeHus

YBennyeHHble paboune
CKOPOCT

(200% o~
1.
s
L 1|
—
= =
4
YnnoTHeHus: YBENM4EHHbIA CPOK YnyuLieHHble paboyne MoHmxeHHoe TMoHMXeHHbIe
| Cy>0bl (x2) XapakTepuCTUKK, YMEHbLIEHHbIE |  SHEPronoTpebneHne 3KCMNyaTaunoHHbIE Pacxoapl
rabapuTHble pasmepbl
PaapaéOTaHHble Ona NpUMEHeHns B Heﬁﬂal’OI'IpVIﬂTHbIX paGqux 5naro,qap9| TOMYy, 4TO nokasatenu AuUHam NYECKON

YCNoBusX (CTanenuTeitHas NPOMBIWAEHHOCTb, LEeNIN03HO-
6ymaxkHas MpPOMbIWNEHHOCTb, NPON3BOACTBO BETPOBOM
3Heprun, ropHofobbIBatolWmMe paboTel U T. A.), cdepuyeckue
PONMKONOALLUMMHUKIA LOMKHbI BbIAEPXMUBAT:

* BbICOKME Harpy3ki n TeMneparypbl;

* 3HAYMTENbHbIE NEPEKOCHI;

* YCNOBMS 3arPA3HEHHON OKPY>KaroLLeit cpefbl;

* yAapHbIe Harpy3ku 1 Bubpauuy.

[ins Toro 4To6bl paboTatb B Takux yCnoBUSIX, Y MOALIMMHUKOB
LOSDKHbI 6bITb UCKIOUYMTENbHBIE MEXaHNYECKME KaYECTBA.

WHxxeHeps! n yyeHble komnanum NTN-SNR pa6oTatoT Hag:

+non6opoM Matepuanos, pa3paboTkoM NpPOLECCOB
TepmMoo6paboTKu 1 06pabOTKKU NOBEPXHOCTEN;

* YCOBEPLLEHCTBOBAHNEM KOHCTPYKLMA U3AEANN;

* ONTUMU3ALMNENA KMHEMATMKM MOALIMMHUKOB, AOOMBAsCL 3a
CYET CMa3KW YMEHbLUEHWUS TPEHWS, WU3HOCA U 3arpsi3HEHUs
OKpY>KaroLLeit cpenbl;

* YCOBEPLUEHCTBOBAHNEM TEXHOMOTUA W NPON3BOACTBEHHbIX
MpOLIECCOB U T. A.

Pe3ynbTaTbl 3TUX yCUIWA BNEYATIISOT.

rPy30M0AbEMHOCTH SBASIOTCS CaMbIMU BbICOKUMM HA PbIHKE CPeau

APYrvX NOAOGHBIX W3[ENiA N OMTUMW3ALMKN BCEX KOMMOHEHTOB

noAWNNHMKOB, cepuyeckne ponukonoswnnHukn NTN-SNR

cepun ULTAGE no3sonsioT Bam owyTutb BCe mpeumyluecTsa

knacca Mpemuym:

* YBENNYEHMe CPOKa Cy>XObl B 1BA pa3a N0 CPABHEHNIO CO CPOKOM
Cny>6bl CTAHAAPTHbIX MOALIMIHUKOB;

* yNyYleHHas HaaeXHoCTb paboTsl Baluero 060pyAoBaHms;

* CHIKEHME 3KCMNyaTauMoHHbIX PACX0/0B.
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NTN SN

Cepusa ULTAGE: cooTBeTcTBME TPeboBaHUAM NONb30BaTENEN NPEXae BCEro

[NoawmnHUKKM € yBENIMYeHHOU
rpy30noLbeMHOCTLIO Ang Batuero
obopyaoBaHus

Ccpepnyeckme
ponmkonopwmnHukn NTN-SNR
cepun ULTAGE, oTnnyarowumecs
ONTUMM3NPOBAHHON BHYTPEHHEH
rEOMETPHEN W YNYHLLEHHBIMN
XapakTepucTukamu
7777777777 MOBEPXHOCTEN, M3rOTOBNEHHbIE
L ... TpvuCnonb30BaHuM
BbICOKOKAYECTBEHHbIX
MaTepuasos v OCHALLEHHbIE
60bLLAM KONIMYECTBOM PONMKOB
YBENMYEHHOTO AnameTpa u
60NbLUEA ANVHbI, FAPAHTUPYHOT:
* Camyto BbICOKYHO rpy30MOAbEMHOCTb, MPEBLILLAOLLYIO MOKA3ATENN
FPYriAX @HANOTMYHBIX U3AENUA HA PbIHKE;
* YBENMYEHHbIA CPOK CIyXXObl.

Takue xapakTepuCTVK1 06ECTeUMBAIOT CE/YIOLIME MPEUMYLLECTBA:

* YBEMUYEHUE MEXPEMOHTHOrO nepuoza 060pyaoBaHus;

* YMeHbLLEHE rabapuTHBIX Pa3MEpOB ¥ BO3MOXHOCT peauaaLmm
TEXHUYECKVIX PELLEHMI C UCTI0Nb30BaHUEM B MOZOGHBIX pagoynx
YCMOBMSIX MOALUMIHUKOB MEHbLIETO PA3Mepa.

OnTrMun3aums peHTabenbHOCTH
aKkcnnyarauvu Bawero
0b6opyaoBaHns

OnTuMU3auns BHYTPEHHEN
KOHCTPYKLWW NO3BONSET
YBENMWUMTL PaboUMe CKOPOCTU
3a CYET COKPALLEHNS TPEHNS.
Takum 06pa3oM, CPOK Cry>Obl
060pyAOBaHNS YBENNUMBAETCS,

Iy a paboune Temneparypsl

| CHMXaloTes.

[ins Bac 310 03HavaeT:

* BbICOKYH0 peHTabeNbHOCTb Balero napka MalUmH;
* CHWXEHWe 3aTPpaT Ha TEX0BCNYXMBAHWE;

* CHUXXEHME Pacxofia ANeKTPO3HePruu;

* COKpALLIEHME PacX0/ia CMA304HbIX MaTepuaros.

PeLleHve, coOTBETCTBYHOLLEE
HOBbIM TPeboBaHMAM K OXpaHe
OKpY>KatoLLen cpebl

B pesynbTarte npumMeHeHnst Chepruyeckux ponnkonoALLNMHIKOB
NTN-SNR cepuv ULTAGE npoucxoauT CoKpaLieHne 3aTpar Ha
TEX06CNY)XMBAHUE, CHIXKEHNE YPOBHS LLYMA, YMEHbLLEHNE TPEHNS,
COKPALLEHNE Pacxoaa ANEKTPOSHEPT M 1 CMA304HbIX MaTepUanos Ast
MOALLMMHMKOB C YNNOTHEHUAMU 1 YBENUYEHWE CpOKa Cﬂy>K6bI, a 910
3HA4uT, YT0:

* CHIKAEeTCs HebnaronpusTHoe BO3JEHCTBIUE HA OKPYXXatOLLYIO CPeay;
* COKpaLLAeTCs noTpe6neHne Heprui.

YIoBneTBOpeHne BaLLmnx
3anpoCoB - Halla NPMoOPUTETHAS
3ajava

M’ ’

[, S

=/ w

+ TexHu4eckve xapakTepucTvKM NOALMMHUKOB KIacca «MpeMiyM»

+ CoKpaLLieHue aKcnyaTaumoHHbIx 3aTpat

+ CHIXeHve HeBNaronpusTHOro BO3AEHCTBMS HA OKPY>KaoLLytO cpefy
370 CUIbHbIE CTOPOHBI U OTAMYMTENbHBIE KAYECTBA, NPUCYLLME
noawunHukam cepun ULTAGE. OHu npeacTaBnsitoT co60il OCHOBHbIE
MPEMMYLLECTBA, KOTOPbIE MO3BONSIOT rapaHTUPOBAaTh TO, 4TO Batum
3anpochbl 6yAyT yAOBNETBOPEHbI

CBOY CTaHAAPTHbIE 0603HAYEHMS (HAaNpUMEp:
22209EAW33).

[ins Toro YTo6bI 6bIIO NPOLLE OMPEAENTD
MOALLUMIMHUKKA BbICOKOr0 Knacca, Ha KaXxi0M NoALLUNHUKe J
W Ha ero Kopobke CTaBUTCs Mapk1poBKa C IOrOTUNOM

ULTAGE.
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Ll aCTb 1 [MoawmnHukn NTN-SNR cepun ULTAGE. OcHoBHbIE MpUHLMMbLI

AccopTtumeHT chepuyeckux ponukonoawmnHukos NTN-SNR

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

Onwucanxwue

Komnanus NTN-SNR npeanaraeT nofHblin aCCOPTUMEHT Chepryecknx PONMKOMOALLMMHAKOB C BHYTPEHHUM AnameTpoMm oT 25 Ao 1800mMm ¢
LMIMHOPUYECKUM WM KOHMYECKUM OTBEPCTHEM. [INs 60MbLLMHCTBA MOALIMMHUKOB C KOHUYECKUM OTBEPCTMEM HEOOXO0AMMO WCMOMNb30BATH
CTSDKHYHO MM 3aKPENUTENbHYHO BTYNKY ANS YCTAHOBKW NOALLMMHMKA Ha Bar.

BONbLUMHCTBO MOALLUMMHNKOB MOCTABNSETCS C KAHABKOW M OTBEPCTUAMM 1S CMA3KM HA HAPYXKHOM KombLie. MOALMIHIKY ¢ METanIN4YecKuMm
cenapatopamu MoryT pabotatb npu Temnepatype Ao +200°C. CTabumbHOCTb pa3MepoB CTanM AOCTUraeTcs 3a CYET CreuvanbHoW
TEPMUYECKOI 06pabOTKM.

MOALMNHMKN BbIMNYCKAKOTCS B PA3NNYHBIX CEPUSIX, NPEAOCTABNSIOLLMX 6OMLLLON BbIOGOP B 32BMCUMOCTY OT Batumx Tpe6oBaHuil K Harpy3kam,
pabounm CKOPOCTAM UM rabapuTHbIM pasMepam.

09 NTN. SN
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HYACTb 2

TEXHUHECKUE XAPAKTEPUCTUKN
NOALLUNTITHUKOB CEPUN ULTAGE

+ HayuHble nceneaoBaHmst 1 KOHCTPYKTOPCKME pa3paboTky

« Tvnbl cenapaTopos

* YBenuyeHHas rPy30M0AbLEMHOCTb

* YMEHbLUEHHOE TPEHve

* YBenn4eHHble paboune CKopocTu

+ OnTUManbHbIii BbIGOp cTanm
+ TepmoobpaboTka 1 Temneparypsl

* KoHTporb B npoLiecce Npou3BoACTBa

+ ONTUMU3ALMS KOHCTPYKLMM NS YNYULLIEHNS CMA3KN

+ KayectBo: obLias Lenb

11



NTN. S~

HanomuHanve: BASOBAA KOHCTPYKUWA

NOALLNMHNKA NTN-SNR CEPUW ULTAGE, koHcTpykums Tvna E:

+ CUMMETPHYHbIE PONKKN

+ OTCyTCTBME LiEHTPanbHOro 60pTiKa Ans 06ecreyeHus
ONTUManbHON rPy30N0ALEMHOCTY W OBNErYEHNs ABUXKEHMS
MoTOKA CMa3KK B MOALUMMHUKE.

+ CTabunuaupyroias TepMuyeckas 06paboTka ctanu Ans
akenayartauuu npy Temneparype Ao +200°C

+ ONTUMM3NPOBAHHAS BHYTPEHHSIS FEOMETPHS, NO3BONSHOLLAS
OrpaHnymMTb CUIbI TPEHNS M HarpeB

+ LLITamnoBaHHbIii CTanbHOM cenapatop Ans paboTbl B
HOPMaITbHbIX YCNOBUSX

« JTaTyHHbIA cenapartop ¢ MexaH4eckoi 06paboTKoN Ans cambix
TSXKESbIX YCNOBUA 3KCMyaTaumm

+ MonmamunaHbIi cenapaTop, YCUNEHHbIA CTEKNOBONOKOHHbIM
HanonHuTenem, Ans paboumx Temnepatyp Ao +150°C

Cepus noawmnHmkos NTN, KoHCTpykums Tuna B:

+ ACMMETPUYHBIE PONVKK

+ LieHTpanbHblit 60pTUK N0 LIEHTPY BHYTPEHHErO KOMbLa

« CTabunuanpytoLyas TepMuyeckas obpaboTka ctanm Ans
aKcnayaTauuv npu Temnepatype £o +200°C

« LLItamnoBaHHblii CTanbHON cenapatop Ans paboTsl B
HOPMaJTbHbIX YCOBUAX

+ CTanbHOM NN NaTyHHbIiA CEnapaTop C MexaH4ecKon
06paboTKO ANnst CaMblX TAXKENbIX YCNOBUiA 3KCMyaTaLmn

HayuHble uccneaoBaHusi U KOHCTPYKTOPCKME pa3paboTKu

B cBsian ¢ TeM, YTO B MOALUMMHMAKAX BCE NapaMeTpbl B3aMMO3aBMCUMbI, ANS TOrO YTOObI NOMYYUTb
ONTUMasNbHOE TEXHNYECKOE PeLLEeHIEe, 04eHb BaXKHO paboTaThb Haj BCEMM acrekTamu, BKIKYas cTarlb,
TEPMO0BPaBOTKY, FEOMETPUIO KOMMOHEHTOB MOALUMMHUKOB, CMa3Ky, TPEHWE U T.4..

N3y4erus n ucnbiTanms B 061acTi yHAAMEHTANBHBIX 1
NpUKIagHbIX UCCEAOBAHMIA SBNAKOTCS 3afayei, KOTOPYH
nocTaBunn Nepes Halwmm EBpONenckM LIEHTPOM UCCReA0BaHwiA
1 KOHCTPYKTOPCKUX PaspatoToK. ATO YHUKAMbHbIA LIEHTD, B
KOTOPOM COTHM CneuuanncToB, Npyn noaaep>Kke MHOrOUNCNEHHbIX
nabopaTopuii (pacyeT 1 MOAENMPOBaHME, nabopaTopus
MaTepuanoBeeHns), LEHTPA Pa3BUTUS MEXATPOHUKM 1
UCMbITATENBHOrO LieHTPa, 060py[oBaHHOro 6onee Yem 200
uenbITaTebHbIMKU CTEHAAMM, PabOTaIOT HaJ Pa3paboTKoM
MOALLMNHMKOB By AyLLErO.

130 oHs B aeHb BepyTCs paboThl no:

* pa3paboTke MaTEpPManos;

* TepMO06PabOTKE NOBEPXHOCTEN;

* pa3paboTke NPOLIECCOB NPOU3BOACTBA 1 KOMMBIOTEPHbIX
nporpamMm —

BCE 9T0 06/1aCTH, UCCNEAYEMbIE HALLMMU MHXXEHEPAMU 1 YHEHBIMM
C eAMHCTBEHHOM 1 B TO Xe BpeMs 06LLEH LeNbio: MPeanoxuTs
Bam 6onee koMnakTHble, Nierkue, IKOHOMUYHbIE, HAEXXHbIE,
9(pheKTMBHbIE 1 3KONOrMYECKN 6e30MaCHbIE MOALUMMHUKM.

Komnanust NTN-SNR penaet Bce BO3MOXXHOE,

4TOGb! YAOBNETBOPUTL 3aNPOCHI NOTPEOUTENEH NOALLMIHUKOBOW NPOLAYKLNK.
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L'l aCTb 2 TexHuueckue xapakTepucTuku noaLwnnHmkos cepun ULTAGE

Tunbl cenapaTopoB
CtaHpapTHble 061aCT! NPUMEHEHMS - NOAWMMHUKKN KOHCTpYKuun ULTAGE EA

MNpeumyLecTtsa

9ta KOHCTPYKLMA obecneynBaeT MMHUMANbHOE TpeHue U orpaHn4yeHue
Harpesa, YTO NO3BOJIAET rapaHTUpPOBaTb yBeJIMYeHue Cpoka cnymﬁbl n
CHWXXEeHUe IKcnnyaTauuoHHbIX 3aTpaTt

XapakTepucTuku

° CMMMeTpMHHbIe ponukn ¢ [BYMA LUTAMMNOBaHHbIMK CTallbHbIMK CcenapaTopamu,
LIEHTPMPOBAHHBIM N0 LLWEIOBAHHON MOBEPXHOCTM BHYTPEHHETO KOMbLIA.

* ToyHoe HanpaeJieHe [LBUXXEHUS PONWKOB 3a CHET MPUMEHEHWUA YHUKAJIbHOro
NMPUHLUMNA KOHTPOJ1A NONOXKEeHUSA TeN Ka4eHnsa 6e3 H906X0}J,VIMOCTVI MCMNOJIb30BaAHUSA
nnasaroLLiero HanpaBnAOLLEro Kosibla nunu qJVIKCVIPOBaHHOI'O cpenHero 6opTvu<a.

« 3akarnka NOBEPXHOCTU U HaHeCeHue CbOCCbaTHOFO NOKPbITMA  3alLuLLaoT
cenapaTopbl 0T M3HOCA.

* CH>KeHve KOSq)qJVILlVIGHTa TPEHUA obecrneumBaeT yny4lleHHble XapakTepUCTUKK
paﬁOTbI Ha BbICOKMX CKOPOCTAX.

° Bepcvm NOALIMNHMKOB CO LUTAaMMoBaHHbIMK - CTanbHbIMK  CenapaTopamu C
MOBEPXHOCTHON 3aKaKOW UMEIOT YNyULLEHHBIE MPOYHOCTHbIE XaPAKTEPUCTHKN.

Y Kaxporo okHa
cenaparopa ectb 4
BbICTYNa ANst
HanpasneHus u
yaep>kaHus
ponukos

HebnaronpuaTHble YCoBuMSl SKCnnyaTaumm:
noawmnHukK KoHcTpykumm ULTAGE EM - MaccuBHBbI naTyHHbIA cenapaTop

[NpenmyLlecTaa

JTOT TMN cenapaTopa ajanTUPOBaH K Harpyskam, 4To no3sonsieT
YBENMYNTb CPOK CNYXObl NOAWMMHNKA B CaMbIX TSIKESbIX YCNOBUSAX
paboTbl (cTanenuTeiHas NPOMBIWEHHOCTb, LeNsioNo3Ho-6yMaxHas
NPOMbILWNEHHOCTb, FOPHOAOObIBaOWME PaboThl U T. A.).

XapakTepucTuku

+ CUMMETPUYHbIE POMMKU C (DPE3EPOBAHHBIM LIETIbHBIM NATyHHbIM CEnapaTopoM,
LIEHTPMPOBAHHBIM MO TENaM KaueHms.
+ OTCYTCTBME MIABAIOLLET0 HAMPABMISHOIErO KOJbLia W LiEHTpansHoro 6opTuka.
9T0 MpefOTBpALLAET PUCK 3aefiaHusi Ha CTblke CemapaTop-KombLo B Clyyae
TENnoBoro pactumpernsi. CaMocMasblBatoLLve KauecTsa MaTepuana cenaparopa
TCneleaanaﬂ 00ECTIE4MBAIOT CHIKEHNE HArPEBa Ha BbICOKMX PABOUMX CKOPOCTSIX.
e CroxHas (opma OKOH CenapaTopa B COETAHN C YAAPOMIPOUHOCTLHO MEAHOTO
CTNaBa rapaHTUpyeT YCTOWUMBOCTb TEM KayeHwsi B YCIOBUSX CaMbIX TSXKESbIX
Harpy3ok.

[NpMeHeHVe B YyCNOBUSIX NOBbLIWEHHbIX BUOpALMWNA:
noawmnHunkm koHcTpykumn ULTAGE EF800 - MaccuBHbIA naTyHHbI cenapaTop

MNpenmyLecTtsa

[onycku bnaropgaps 3TOW KOHCTPYKUMM YBENWYMBAIOTCA CPOK CYXO6bl K
MEXPEMOHTHbIA NepuoA, a TaKXKe MOBbIWAETCA HaAeXHOCTb
obopynoBaHus.
XapakTepucTuku

+ CUMMETPUYHBIE PONIMKW C MEXAHMYECKW 06PabOTaHHbIM MAcCWBHBIM LESbHbIM
NaTyHHbIM CenapaTopoM, LIEHTPMPOBAHHbIM MO TeNam KaueHus.

+ OTCyTCTBME NNABAOLLET0 HAMPABASHOLLEr0 KOMbLA W LIEHTPaNbHOr0 60pTHKa, Y4TO
MpefoTBPALLAET PUCK 3ae/laHus Ha CThbIKE CenapaTop-KorbLio B Cy4ae TensoBoro
pacLUMPEHUSL.

« [oAWMHAKK M3rOTaBAMBAIOT B COOTBETCTBMW CO crneundpmkaumein EF800, B
KOTOPO MpedyCMOTPEHbI CheumanbHble A0MyCkM W paavanbHblii 3a30p ANs
IBYXPSOHbIX CEPUUECKUX POANKOMOALIMIHUKOB.

« [lonycka auameTpoB OTBEPCTMS WM HAPYXXHOTO KONbLA yMeHbLUeHbl, Aomnycka
pagvanbHOro 3a30pa CHKEHbI HA 2/3 MO OTHOLLEHMIO K UCXOOHOMY 3HAYEHMIO.
OTU YAYYLIEHNS rapaHTUPYIOT BENMUMHY OCTATOYHOTO PaAvanbHOr0 3a30pa
Mocre MOHTaXa ¥ MO3BOMSKOT YYECTb Creundmky YCNoBuiA, B KOTOPbIX paboTaroT
BUOPVPYHOLLME MaLLNHbI Y MEXaHU3MDbI.

13 NTN Bne



NTN S~

Tsxenble ycnosust: noALUMIHUKKA KOHCTPYKUun ULTAGE EE - NogwmnHuKmM ¢ ynnoTHeHUAMU

KoHeTpykuns ULTAGE EA,
OTKPbITbIA MOAWMIHUK

KoHeTpykums ULTAGE EA,
3aKPbITbIA MOAWMMHUK

MpenmyLLecTsa

Mopwmnnuuku cepun EE cHuxaloT puck 3arpsisHeHus B
Heb6naronpusaTHLIX YCNOBUAX NPUMEHEHMS, YTO NO3BONAeT
YBENMYNTb MEXPEMOHTHbI NEPUOA U OrPaHNYUTb pacxon
CMasKm

XapakTepucTuku

* XapakTepucTiKu  9TO  KOHCTPYKUMM CXOXM C  XapakTepucTvkami
koHcTpykummn ULTAGE EA.

* HuTpunoBoe KpoMo4Hoe ynnoTHeHMe.

* BblZepXXMBaET HECOOCHOCTb, MPU 3TOM CPOK CAyXKBbI HE COKPALLAETCS.

* KomnakTHble rabapuTHble pasMepbl. B 3aBuCHMOCTY OT Cepuii WvpvHa
MOALMMHUKOB € YMNIOTHEHUSIMA  MOXET HE3HQUUTENbHO MPeBbILLATh
LUVIPMHY OTKPBITBIX MOALIMMHIKOB.

* HabuBaroTCs cneLmanbHoi CMa3Koi ANt BbICOKMX ABNEHMIA.

MNMoawmnHmkmn o6bero HasHaveHus (T°<150 °C): koHcTpykuusa ULTAGE EG15

CneumansHasi popma OKOH cenapatopa
ANs HanpaBneHUs TeN KaveHus

g OtsepcTue ans

CMaskun

MpenmyLLecTsa

3Ta KOHCTPYKUMUS NOALWMNHUKA MAeanbHO MOAXOAUT
AN NpUMeHeHUs B MalMHax obwero Ha3HauyeHus, rae
TeMmnepaTypa He npesbiwaeT +150°C.

XapakTepucTuku

+ CUMMETPMYHbIE POMMKM C cenapaTopoM M3 monvamupa 6.6 ¢
COZep>KaHNeM CTEKII0BOSIOKOHHOTO HanoHMTENs 25%.

* [MOKOCTb M 3N1aCTMYHOCTL MaTepuana, creuvasnsHas opMa OKOH
cenapatopa AN MEeanbHOrO HampaBieHNs Ten KaueHws, HU3KMiA
KO3PDULIMEHT TPEHNS, yNYYLLIEHHOE PaCnpEENneHmne CMasku.

HoBbI1 3anaTeHTOBaHHbIV cenapaTop Ans NOALUMNHUKOB cepuit 240xx 1 241xx

=

OnTMMU3KPOBaHHbIA cenapaTop Ans
NOALUNNHNAKOB CEpHii 240XX 1 241xX.

CTaHpapTHbIi cenapatop

14

Komnannsi NTN-SNR nmoctosHHO pabotaeT Hap  ynyulleHnem

accopTUMEHTA CBOEI MPOAYKUMK. Tak, 3anaTeHTOBAHHbIA cenapatop

HOBOW KOHCTPyKUMW Obin pas3paboTaH Ans NOALUMMHUKOB Cepui

240xx 1 241xx. NOAWMMHIKN 3TUX ABYX CEPUIA OTNIMHAKOTCS GOSbLLIMM

ANAMETPOM KOMbLA M, COOTBETCTBEHHO, UMEIOT PONMKM 6ONbLLEH

ANWHbI, YeM MOALIMIHUKW APYTUX CEpUN.

OTka3 0T LeHTpasbHOro 60pTvKa ANns JOCTUXKEHMS 6ONEe BbICOKON

rpy30n0AbEMHOCTA  MPUBOAMT K HEOBXOAMMOCTM  0becneyeHus

4pE3BbIYAHO TOYHOrO HANPaBNEHMS TeN KaYeHWS::

* 33 CYET ONTMMM3ALMN PAAMYCOB KPUBU3HBI JOPOXKEK KaUeH!s
Konew| noALLIMNHMKA;

* NOCPeCTBOM pa3paboTku cneunanbHoro cenaparopa,
a[anTMPOBAHHOTO K KOHCUIypauum 9TUX NOALUMIHUKOB.

Mpodpunb cenaparopa Tvna EA anst noAwmnHuKoB cepuii 240xx m 241xx
WUCKNIOYUTENBHO afanTMpoBaH K AMMHHBIM POANKAM MOALLMMHUAKOB
3TUX Cepuid. HanpasnieHve ABUXEHNS TeN KaueHust yNyuLLEeHo, KpoMe
TOro, 06ECNEYMBAETCS JyULLMIA KOHTPOSb ECTECTBEHHOTO BPALLEHNS
Ten Ka4eHus BO BPEMS paboTbl.

OTOT ABYXCKATHbIY MPOChMNL MO3BONISIET pacronaraTs HanpaensoLLme
BbICTYMbl Cenapatopa napanienbHo MOBEPXHOCTM Ten KaueHs.
Takum 06pa3oM, NMOLLAAY KOHTaKTa Nylle chanaHcmpoBaHsl, a 3a30p
MEX[ly TENIOM Ka4eHWst ¥ OKHOM cenapaTopa JiyuLle KOHTPOMPYETCS.

Bpesynbrare, o6ecnevnBaeTCs CHUKEHUE N3HOCA, YMEHblleHne
TpeHusa u ysennyeHue Cpoka CHY)KGI:I noAawunHuKa.



L'l aCTb 2 TexHu4yeckune xapakTepucTuki noaLwmnnHukos cepun ULTAGE

YBenuueHHas rpy3onoAbeMHOCTb

OnTUMM3NPOBaHHbIE MOBEPXHOCTU KOHTAKTA ABYXPSAHbIX CDEPUHECKNX
PONMKOBBIX MoALMNHUKOB cepun ULTAGE 1 cMMETPUYHbIE POAIMKK
06ecreumBatoT ONTUMAnbHOe PAaCpefeneHne Harpysku no MHUAM
KoHTaKTa ponukoB. MoawmnHukn ULTAGE o6nafarioT MakcyManbHoi
IPY30MOAbEMHOCTbH0, OHM CMIOCOBHBI PABoTaTh B YCOBUSX Harpy3oK
BCEBO3MOXKHbIX KOMOUHALWIA.

YMeHbLUeHHOe TpeHue

3a cyeT TOYHOrO pacyeTa MOBEPXHOCTW KOHTAKTa ABYXPSAHbIX
chepuyecknx ponmkoBbix NOALWUNHUKOB cepun ULTAGE moxHO
HanpaBnsTb POMUKM TOMbKO C MOMOLIbI AOPOXKEK KaveHus
W cenapaTtopa, 4TO MO3BONSIET 0TKA3aTbCs OT MPUMEHEHUS
HanpaBMAOLIEro KobLia.

KonnyecTBO COCTaBHbIX YacTelt MOALIMMHUKA YMEHbLIAETCS, a
TPEHWE CBOAMTCS K MUHUMYMY.

TennoBbIfENEHNE CHUXAETCS, Pacxof CMaskun U 3HEpruum
ONTUMU3NPYETCS, @ IKCNyaTaLUMOHHbIE PAcXofbl, COOTBETCTBEHHO,
coKpaLarTces.

100 %

75 % CraHpapTHble
- cchepuyeckme
'é POIMKOBbIE
= MOALIMMHUKM
S 50 %
ugf e Chepunyeckme
é POIMKOBbIE

MOALUMIHUKY cepu
25 % ULTAGE
0 %
0 1000 2000 3000 4000 5000 6000 7000 8000
CkopocTb (06/MH)

FpanMK 3aBMCMMOCTM NOTEPb MOLLIHOCTK OT CKOPOCTKU

YBenuyeHHble paboune CKOPoCTH

B uenom, npefensHoe 3HaueHWe paboueli CKOpPOCTW MOALUMMHMKA
onpejenseTcs [ONYCTUMOW TeMMepaTypol C y4eToM CMas3ku W
PONMKOB MOALLMMHHKA.

YTobbl y4ecTb yKa3aHHbe MapameTpbl, HOBblE  CKOPOCTH
cepepuyeckix ponvkosbix noawwmnnHukos cepun NTN-SNR ULTAGE,
yKasaHHble B Tabnuuax xapakTepucTuk, — 310 6a3oBas Tensosas
yacToTa BpaLLEeHNs 1 NpefeNbHas YacToTa BPaLLEHMS.

Basoas TennoBas YacTOTa BpalieHWs N : CKOPOCTb, Mpu
KOTOPO TemnepaTypa NMOALMMHUKA FOCTUraeT 3HaueHus +70 °C B
HOPMarbHbIX YCTIOBUSIX. OTW 3HAYEHUs! COOTBETCTBYHOT CTaHAAPTy
ISO 15312.

MpepenbHas yacToTa BpalleHWs: MakcuMalbHash HomycTuMast
CKOPOCTb, KOTOPAs 3aBUCUT OT TAKUX MEXAHUYECKUX MPefesios, Kak
npeaen NpoYHOCTY AeTanei MoAWNNHUKA Ha Pa3PbiB.

[lonyctumas TennoBas YacToTa BPaLeHNsA: YacToTa BpaLleHus,
npu KOTOPOX CpejHss Temnepatypa MOAWMNHMKA JOCTUraeT
NPeAenbHOro  AOMYCTUMOrO  3HAYEHUS B peasbHbIX  Pabounx
ycnoBsusx. JTOT NapameTp yYMTbIBAET BAMSHNE BA3KOCTM Macna v
Harpy3ku npy HOMUHAMBHOI YacTOTe BPALLEHNS.

YT1o6b! OMpefennTb AOMYCTUMbIE CKOPOCTW Ballero noAwmMnHuKa,
nepenanTe Ha cTp. 37 1 38.
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OnTuManbHbIN BbIGOP CcTanu

KomnaHus NTN-SNR Bcerpa npujasana
00/blLOE 3HAYEHNE BbIOOPY Cbipbs A4
W3rOTOBNEHNS MOALUNIHNKOB.

Bnarofaps HawuWmM 0co6biM OTHOLUIEHUSM C MPOM3BOANTENSMH
creunanbHblXx cTaned, Mbl NPUOBGPENM OMbIT MOHUMAHUS
CTanenuTeiHoro nNpou3BOACTBA UM paspaboTanu mpouenypy
aTTecTauuu NOCTaBLUMKOB CTanu, KoTopas 6a3upyeTcs Ha ABYX
OCHOBHBIX MPUHLMNAX:

+ TeXHUYECKNiA ayAnT, NPOBOAMMbI/ B COOTBETCTBUM C
PYKOBO/CTBOM, B KOTOPOM Luar 3a LaroM nepeuncnsioTcs Bee
aTanbl npouecca NpPOU3BOACTBA BbICOKOOUMLUEHHbIX BUAOB
CTanv, 1 KoTopoe No3BOMSIET CAENaTh OLEHKY 1 BbIGPATb Ny4LUMX
MOCTABLUMKOB CTamM.

- WcnbiTaHne Ha KOHTaKTHYlo yctanocTb FB2, paspabotanHoe
komnaHuen NTN-SNR, koTopoe mo3BonseT mpoTecTMpOBaTh
NOAWNNHUKOBYK CTanb B 3afaHHbIX YCNOBUSAX, TAe
BOCMPOM3BOAATCS TSHKEbIE YCNOBUS AKCMNyaTaLum NOALMMHUKOB.
Takue ycnoBusi No3BONSKT CAENaTb BbIBOA, YTO PE3yNbTaThl
WUCMbITAHMS B 3HAYUTENLHON MEpE 3aBUCST OT YMCTOTbI CTaNM OT
BKJTO4EHUiA. Takum 06pa3oM NOSBASETCS BO3MOXXHOCTb UCTbITATb
obpasel, 06bem koToporo B 100 pa3 NpeBbILAET TO KONMNYECTBO,
KOTOPOE MOXXHO NpoaHanuM3uMpoBaTb C MOMOLIbID METOAA
KNACCMYECKON MUKPOCKOMUYECKON OLEHKM 06beMa BKIHOUEHUH,
onucaHHoro B ctaHgaptax ISO 4967, DIN 50602, ASTM E45 u T. 4.

OnTUMU3aLMA chepuyecknx ponMKoBbIX
noawwunHukoB NTN-SNR cepun ULTAGE
Lm
(Cpok cny>x6bl)

REGE

[S)'PPS

[To pesynbTaTam 9TOro UCMbITAHUS MOXHO BbIGPATh MyyLUMe CTanm
ANs NPOU3BOACTBA ABYXPSALHbIX CPEPUUECKUX POMMKONOALLMMHUKOB.
91K BbicokokavecTBeHHble ctanm NTN-SNR ¢ ucknounTensHom
YUCTOTOU MO BKJIKOYEHMUSIM MNO3BONSAOT 06€CneYnTb Hallum
NOALLMMHMKAM CaMyH) BbICOKYH) YCTaNOCTHYK MPOYHOCTb U CaMbli
NPOAOMKMUTENBHbIA CPOK CAY>XXObI MPKU TAXKENbIX IKCMTyaTaLUMOHHbIX
Harpyskax.

TepmoobpaboTka u TemnepaTypbl

MapTeHcuTHas 3aKanka, Knaccuieckm
npUMeHsieMas K KOMNOHEHTaM NOALMIHUKOB,
Mo3BOJIIET NOMYYNUTb TBEPAYHO W MPOYHYHO
CTPYKTYpY, KOTOpas, TEM HE MEHee,
OTNIMYAETCS BHYTPEHHUMM HaMPSIXKEHNSIMU

W HEZONTOBEYHOCTbHO 3@ CHET COLEPIKAHMS
0CTaTOYHOTO ayCTEHUTA.

CrabunbHocTb pa3Mepos Ao 200 °C
p
0CTaTO4HOrO ayCTEHUTA, KOTOPbIN COAEPXUTCS B
3HaYuUTeNlbHOM Koniu4yecTee

Paciumpenme npakTuyecku 0TcyTcTByeT
BBU/lY 04EHb HE3HAUUTENBHOrO
KONMYECTBA 0CTATOYHOr0 ayCTeHnTa

2,000 4acos
Bpewms

-

CranpapTHas TepmoobpaboTka
" CneuvansHas TepMoo6paboTka

noawunHukos NTN-SNR YoaKa B CBAdH ¢
passuTuem MapTeHCMTHOﬁ
/3meHeHws pa3mepoB B Xoie BKenyaTauum vaTpuL!

NOALMMHUKOB NPY BbICOKOW TeMnepatype.
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OTnycK, KOTOpLIA OCYLECTBNSETCS NOCNE 3aKanku ABYXPSAHbIX

cpepuuecknx ponukonoawnnHuko NTN-SNR cepun ULTAGE,

Mo3BONSET:

* YBENNYMUTB NAIOTHOCTb CTaNM AN MOBBILLEHWS Y AAPHOK MPOYHOCTH,
COXPaHWB NP1 3TOM NOBBILLEHHYIO TBEPAOCTH (0Kono 62 HRC),

*rapaHTMpoBaTb W3HOCOCTOWKOCTb M 3KCMAyaTaLMOHHYHO
[ONrOBEYHOCTb HA YPOBHE, OTBEYAlOLEeM NPeAnonaraembim
paboynm yCroBusM.

Kpome Toro, Takas o6paboTka no3BOMSET NOAYYUTb CTPYKTYpY
C BbICOKOW CTabWbHOCTbIO FEOMETPUYECKMX Pa3MepoB 3a cyeT
CHWXXEHMS COMepPXXaHns 0CTATOYHOrO ayCTeHWTa A0 Camoro
HWU3KOr0 YPOBHA, YTO rapaHTMpyeT BO3MOXHOCTb JKCryaTauuu
npu Temnepartypax, gocturatowmx +200°C.

B cBg3u ¢ Tem, 4TO BO Bpems onepauuii Tepmoo6paboTkm
NPOUCXOAAT HEBMANMBIE U3MEHEHWUA HA YPOBHE aTOMOB, Nnpouecc
JOJDKEH YNPaBNSTLCS 3@ CHET KOHTPOMS NapaMeTPOB TeMNEPATypbI
W BPEMEHMU TepMOO6paﬁOTKM. [Mo aToit NPUYMHE Ha YCTaHOBKax Ans
TepMoo6paboTKM UCTONL3YHOTCH HALEXHbIE CUCTEMbI U3MEPEHMS
yKa3aHHbIX napameTpoB, No3BonsdwLWMe rapaHTUpoBaTb He
TONbKO 3afaHHbIE XapakKTepucTukun, HO U CTabunbHOCTb KavecTsa
MPON3BOAMMON NPOAYKLNM.



Ll aCTb 2 TexHuueckue xapakTepucTuku noaLwnnHmkos cepun ULTAGE

KoHTponb B npoLiecce Npou3BoACTBa

Komnannsi NTN-SNR paspa6oTana achdhekTuBHy0 CUCTEMY
obecneyeHns KayecTaa NPoU3BOACTBA, KOTOpast NOAAEPKMBAETCA
CaMOKOHTPONIEM U HEMPEpPbIBHbIM KOHTPONEM TEXHOMOrMYECKUX
MpoLeccoB. ATa cUCTeMA NO3BONSET 06ECNEYUTb ONTUMANbHOE
Ka4eCTBO Hallei MpoAyKUMM, NOCTABASEMON B YCTAHOBMNEHHbIE
CPOKM, 3a CYET KOHTPONs BCEX COCTaBMSIOLMX npouecca
(cpencTBa, TEXHONOTWM, MEPCOHAN, Cpea U MaTepuan).
Bnarofaps NocTosiHHOW MOAepHU3aLUmMu CpeacTB NponU3BOACTBA
1 cBOel cucteMe obecnevenns kavectsa, komnaHus NTN-SNR
rapaHTMpyeT NpPov3BOACTBO NOALMMHUKOB C 60nee TOYHbIM
WCMONHEHNEM MOBEPXHOCTEN ANS YNyyleHus ux paboymx
XapaKTepuUCTUK, YMEHbLUEHNS TPEHUS NpK paboTe W MOBbILLEHMS
3 eKTUBHOCTM CMa3KM.

B Teuenne Heckonbkux net komnanns NTN-SNR npumensiet
9KOJIOTMYECKIUA MOAXOA B CBOMX MpOLEccax npou3BoAcTBa, npy
pa3paboTke CBOEW MPOAYKUWW, MPU 3akymnkax, a TakXe npu
obpalLieHuu ¢ 0TXo4aMu.

KomnaHus yBepeHa, YTO aKTMBHAsA 3KONOrMYeckas nosuums

ABNAETCA 0YEHb BaXHLIM BOMPOCOM, YTO HEMOCPEACTBEHHO

kacaeTcs v npou3soacTaa noawmnHnkoB NTN-SNR.

Taknm 06pasom, B HaLLMX NPOM3BOACTBEHHLIX NOAPA3AENEHUAX

MPOBEAEHbI MHOrOUMCIIEHHbIE MEPONPUSATUSE:

* KOHTPOJTb UCMONB30BaHNS BOAbI, MPUMEHSEMON AN OXNAXKAEHNS
MPOMbILLTIEHHbIX YCTAHOBOK;

* YTUNK3aLMS CMA30YHO-0XNaXK AAtOLLIEN KMAKOCTH;

* HEMpepbIBHLIA KOHTPOMb 33 BbIGPOCaMK YrIEKMCIOro rasa,
NPOM3BOANMOrO KOTNAMKU TEMMOBbIX ANEKTPOCTaHLMA.

OnTummsauus KOHCTPYKUMK Anga yny4dweHua cMa3biBaHUA

(CMa3blBaHne — 3T0 OCHOBHO ANIEMEHT, rapaHTUPYHOLLMA HOPMATbHOE
(PYHKUMOHMPOBaHWe NOALMNHUKA. [eicTBUTENbHO, 55% 0TKa30B
MPOMCXOANT M3-3a Npobiem Co cMa3koir. 3hech 6OMbLUY POsib
UrpaeT BA3KOCTb CMa3ku, a TakXXe TO, Kak OHa pacnpefensercs
MeXAy AeTansiMu NOALUMNHIKA B 3aBUCMMOCTY OT FEOMETPUYECKMX
napameTpoOB 1 COCTOSIHWSE MOBEPXHOCTEN.

OTN acnekTbl MakCUManbHO YMyuleHbl Ans Chepuyecknx
ponukosbix noAwmnHkoB NTN-SNR cepun ULTAGE.

Moasoa cMasku

OnTUMKU3aLMA KOHCTPYKLUMK AN obecneyeHmns nyulleil cMaskm

+ OTCcyTCTBME LEHTPanbHoro 6opTuka CO3/aeT A0CTATOYHbIN
CBOGOAHbIN 06bEM N1 COOTBETCTBYHOLLEH CMA3KM MOALIMMHUKA U
(hOpPMMPOBaHKMS NOTOKA CMa3ki, 06ECNEUNBAIOLLETO NOCTOSHHOE
Hanmume NneHK1 CMaski MeXay PonMKamn 1 JOPOXKKaMM Ka4YeHus,
W 3HAUUTENBHOE CHKEHNE Harpesa.

+ KaHaBkn u 0TBEpCTUS AN CMasku: pacluMpeHne CMasouHoM
KaHaBKW W yBENMYEHWe AuamMeTpa CMas0Y4HbIX OTBEPCTUHA,

PaCMONOXEHHbIX B HAPYXXHOM KOMbLIE, A5 06NEryYeHns NoBTOPHOM
CMaskKy.

- OnucaHne cenapaTopoB M Mmartepuanbl, U3 KOTOPbIX OHM
N3roTOBMEHbI:

-Cenapatop 43 wWTamnoBaHHOW cTanu ¢ 06paboTKoM
docdaTnpoBaHMemM K1 3akankoil obecrieynBaeTr nyylee
yAep>KaHue CMasky.

-Hepa3beMHblii  naTyHHbIA cenapaTop o6nagaet
€amoCMasblBaKLWNMKU CBONCTBAMMU, YTO CHUXAET TPeHue Ha
60MbLUMX CKOPOCTSX.

- Cenapartop 13 nonvamuaa ¢ HanonHUTeNem 13 CTEKNOBOMOKHA
NMEET OTBEPCTYS B HAPy>KHOM 6OPTYKeE, YTO 06MeryaeT cmMasky.
Mpouecc cMa3ky ynpoLLAeTCs 3a CYET KOHTaKTa ronvamuga u
CTanbHbIX PONMKOB, a TaKXe 6naroaapst BbICOKOW CTOAKOCTH
marepuarna B yCrioBusiX OTCYTCTBUS UK HEOCTATKA CMaaKy.

PexoMeHpaLmm no cMaske

Heo6x041Mo 06eCneunTb YAO0BNETBOPUTENBHYIO CMa3KY C NepBbIX
060p0TOB MOALLMMHKKA. MpK UCMONB30BAHMN KOHCUCTEHTHON CMa3ku
cnenyeT y6eauTbes, YTO CMaska XOpOLLO 3anonHseT CBOGOAHbIN
06bEM W, B YACTHOCTM, MPOCTPAHCTBO MEXAY CENapaTopoM M
BHYTPEHHWUM KOSbLIOM.

Bonee noapobHas uHdopmaums o cmaske u npopykumn NTN-SNR
HaxoauTcs Ha cTp. 40 HacTosLero KaTtanora.

KayecTBo: o6wwas uenb

Haw KpuTtepuii — 310 Ka4ecTBO € TOYKW 3pEHNs NOTPebuTenei,
TO €CTb YYeT M YA0BNETBOPEHNE UX 0XXMAAHMIA 1 TPE6OBAHWA.

Komnanusi NTN-SNR HeceT 0TBETCTBEHHOCTb 3a KA4€CTBO CBOEM
MPOAYKLMM BO BCEX MPOU3BOACTBEHHbIX NOAPA3LAENEHMSIX.

Bce HawmM noAWwWNHUKM CTPOr0 COOTBETCTBYHT >KECTKUM
TEXHUYECKUM TPeOOBaHNSM.

Ha kaxpaom atane npouecc obecneyeHust kayectBa CTPOro
KOHTPONMPYeTCS:

+ KauecTBO MpOEKTNPOBaHMS

+ KauecTBo pa3paboTku NpoayKLnm

+ KayectBo npou3sofcTBa

+ KayecTBo cobiTa

+ KauecTBO OKasaHus ycnyr

Y7066 rapaHTMpOBaTh MOASIMHHOCTb HALleid MPOAYKLMM, Mbl
paspaboTanu 3TUKETKY C ronorpaMMon, KOTOpYo NErko y3HawTt
nonb30BaTENM W KOTOPYHO TPyAHO noAaenatb. Heckonbko ypoBHeN
3aLUMTbI rapaHTUPYIOT 3aKasumky, 4To OH nosyyaeT 100-NpoLeHTHY0
npogykunto NTN-SNR, COOTBETCTBYIOLLYIO HALIMM BbICOKUM
TEXHUYECKUM CTaHAapTaM.

[aBaiite BMecTe 60poTbCs ¢ NOAAeNKamu!
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IODEKTBHOCTbL MNMPAKTUYECKOIO NMPUMEHEHNA

* Hawm peLuerus 0CHOBaHbI Ha BaLLMx NOTPEOHOCTSX 20
« MopwmnHnkn NTN-SNR cepun ULTAGE ans pa6oTs! B yCnoBusix 3HaunTenbHbix Buopaumit: Cepus EF800 22
« MopwwmnHnkn NTN-SNR cepun ULTAGE ans paboTbl B TSXKENbIX YCNOBUSX OKPY>KAOLLEN CPEfb!:

Cepust EE ¢ ynnoTHeHnsmu 25
« [10MMEPHbII MAcNOHAMONHEHHbIA CMA304HbIA MATEPUaIT UV NOXXU3HEHHbIA CMa304HbIA MaTepuan 27
+ ManoLuymHble MOALLMAHIKM 28
+ CneuvanbHas 06paboTka ANns MPUMEHEHNS B YCIOBUSX 3aTPYAHEHHON UV 3arPSISHEHHOW CMa3ku 28
+ [10ALLMMHWKM CO LUTAMMOBAHHbIMM CENapaTopamm Co creunanbHO 06paboTKoi MOBEPXHOCTY 29

19 NTN. SnNR,



Haluu peLueHns 0CHOBaHbI Ha Balumx noTpebHOCTAX

B cBA3N ¢ TEM, YTO He CyLLeCTBYET MOSHOCTLIO
MOXOXXWX YCIIOBMIA NPUMEHEHNS, KOMNAHMS
NTN-SNR pa3spabatbiBaeT peLueHus,
COOTBETCTBYHOLLUME KOHKPETHBIM YCOBUSIM W
TpeboBaHMAM 3aKa34mnkoB. Halum noALWMIHIKN,
BOMJIOLLALLME NOCNEAHNe TEXHUYECKMe
LOCTUXXEHWS, BHOCAT CBOM BKNaz B MOBbILLEHME
ahpekTBHOCTH U peHTabenbHoOCTH Baluero
TEXHOMOrMYEeCKOoro npouecca.

Mopawnntukn NTN-SNR cepumn ULTAGE oTnunyatotcs:

- 60s1ee KOMNaKTHOM KOHCTPYKLMeN

* BbICOKOKa4eCTBEHHbIMM YMNOTHEHNAMU

* YBEJIUYEHHBIM CPOKOM CiYObl

* CHVXXEHHbIM NoTpe6neHneM aHepruu U CMa3ouHbIX
MaTepuanos

- 06ecne4nBaloT MeHbLLUIA YpoBEHb BUOpaLmK

- 06ecnevnBaloT yBENMYEHNE MEXXPEMOHTHOrO NEPUOAA,
YNpOLLEHNe 1 COKpaLLeHNe onepaLyuii No TEXHUYECKOMY
06CnyXnBaHNIO N PEMOHTY

LienntonosHo-6ymarkHas NpOMbILLNEHHOCTb

Ycnosus paboTbl B LEAMIONO3HO-OYMaXXHOW MPOMBILLNEHHOCTH

Ype3BbIYaHO TAXKENbI AN NOALMMTHAKOB:

+ Boja v BoAsHOM Nap, NOBbILLAKLLME PUCK KOPPO3NK

* [10BbILLIEHHBIE CKOPOCTY BPALLEHNS U HArpy3Kku

* Heo6xoanMoCTb MPELM3NOHHOO BPALLEHNS

* Bbicokue TemnepaTypel

* ArpeccyuBHble XUMKUYECKVE MPOJYKThI (B YACTHOCTW, B MpoLecce
0T6eNMBaHMS)

+ [oBbILLEHHOE COAEPIKAHNE MblN

* KpUTU4HOCTL 06€CneyeHnst TOHHOM U HaAEXHOM CMa3K B KaX Aok
TOUKE

MpeanbHbIM TeXHWYECKUM pELIeHMEM B TaKUX YCJIOBUAX
NpUMEHEHNsA HABNAKTCA ABYXpPAAHble cdepuyeckue
ponukonoawunHukn cepum ULTAGE. 3T MOAWMNMHUKM,
OCHaleHHble BbICOKOKAYeCTBEHHbIMU YNNOTHEHUAMM,
KoTopble 06ecneunBaloT HafeXHYIo 3alUTy OT NPOHUKHOBEHMS
3arpsA3HeHNiA U3 BHELHei cpefbl, rapaHTUPYIOT HafeXHOCTb
paboTbl 060pPYAOBAHUS M YBENNYEHUE CPOKA CITYXObI.

20



l-lAC-l—I:) 3 CEPWNA ULTAGE: 3OOEKTUBHOCTb MPAKTUYECKOT O NMPUMEHEHNA

["opHOZO6bIBatOLIAA U LLEMEHTHAS
MPOMbILLNEHHOCTb

B npoLecce akcnnyaTaumm LWaxT WK KapbepoB, Npu nepepadoTke
MMHEpPANoB W MPOM3BOACTBE LEMEHTA MOALMMHUKNA paboTaioT B
YCNOBMSIX OKPYXXatoWei cpedbl, MOABEPratolinx MexaH4eckoe
000pyA0BaHNe CEPbE3HBIM UCTIbITAHNAM:

* KOM6MHMPOBaHHbIE Harpy3kiu

« 3arpsisHeHue

* Y[iapHble Harpysku, ancbanaxc v suépaumu

+ [oBbILeHHble TemnepaTypsbl (+100 °C)

* BbiCOKMe CKOPOCTM BpaLLEHMS

* HapyLueHune coocHoCTm

Cchepuyeckve  ponukonoplwmnHmky  cepun  EF800  cneunanbHo
paspaboTaHbl s paboTbl B 9TUX SKCTPEMASIbHbIX YCNOBUSIX
npyu BO3AENCTBMN BMOPAUMIA, yAAPHbIX HArpy3oKk W aucbanaca.
MoawwmnHukn NTN-SNR BHOCAT 3HA4NTENbHbIA BKNAZ, B NOBbILLEHUE
HaZEXXHOCTM MaLLIMH, NOBbILLIEHKe 6830MaCHOCTY, a TAKXKE B 3aLLMTy
OKpY>KatoLLel cpefbl.

CrtanenutenHas NPOMbILLIIEHHOCTb

Ycnosus, B KOTOPbIX PpaboTaloT MOAWMMHUKK, MEHSOTCS B

33BMCMMOCTN OT TEXHOMOrMYECKOro MpoLIecca, OAHAKO HEU3MEHHO

OCTaKTCS 04EHDb THKENbIMM:

« [10BbILIEHHbIE TEMNEPATYPbI, KOTOPbIE BbI3LIBAOT AedopMaLmm 1
HapyLLEHs COOCHOCTH

* O4eHb BbICOKWE AABNEHNS/BBICOKIE HArpY3KN

+ 3HauMTENbHbIV YPOBEHDb 3arPs3HEHNS

+ BnaxHocTb, nap

* Bubpauww, yaapHble Harpysku

Cchepuyeckne  PONMKOMOALMMHUKA - MAEANbHO MOAXOAAT  ANs
aKCMnyaTaumn B Takux HeGnarompusiTHbIX YCMOBMSIX, MOCKOJbKY
OHW K3roToBNieHbl U3 BbICOKOOHVILLleHHOVI cTanu, yCTOﬁ'-WIBOﬁ K
BO3AENCTBUIO BbICOKMX TEMMepaTyp, OT/MYaloTCS YBENUYEHHO
rPy30M04bEMHOCTbIO U MPEBOCXOAHOM M3HOCOCTOMKOCTBIO.

TpaHcmucenm

BeTpoBas aHepreTuka

Pe/ykTOpbI 1 TPAHCMUCCHI SIBMISIOTCS OCHOBHBIMM SNIEMEHTaMM
060pyA0BaHMs BO BCEX 06/1ACTSIX MPOMBILUNIEHHOCTH. ATO KacaeTcst
BCEX TUMOB MPOMBILLIEHHbIX MPOLIECCOB, TaKMX Kak aKcnyaTaums
LUAXT W NPOU3BOACTBO LIEMEHTA, YepHas MeTansyprus, a Takxe
MOPTOBbIE KPaHbl ¥ Pa3BOAHbIE MOCTI.

Kak npousBogutens Bac uHTepecyeT ynyuuweHne pabounx
XapaKTepucTUK Bawwux pefykTopoB npu CHUXeHuM Bawmx
Co6CTBEHHbIX HAaKNagHbIX PacxofoB M pacxojoB Bawmx
KnueHTOB. Hawa uenb npu coTpyaHnyecTBe ¢ Bamu cHU3UTB
KPYTALUA MOMEHT UNKN rabapuTHbIe pa3mepbl, YABOUTb CPOK
Ccnyx6bl U yBENNYUTb KO HULUNEHT NONE3HOrO UCMONb30BaHNS
MOLYHOCTH.

B BeTPOBOI 3HEPreTHKe HAfEXHOCTb B COYETAHUN C MPOCTOTOM
MOHTa>Xa 1 TEXHUYECKOr0 06CY>KMBAHNS, @ TAK)Ke PEHTabemNbHOCTb
ABASIOTCS OCHOBHbIMY TPEOOBAHNUSMM 3aKa34MKOB. [1eACTBUTENBHO,
peHTabenbHOCTb NPOM3BOACTBA BETPOBOW 3HEPruM 3aBUCUT B
NepBYH 04epeb 0T HAAEXHOCTH 1 3EKTUBHOCTY Pean13oBaHHbIX
TEXHNYECKNX PELLEHWA.

Tak, komnanust NTN-SNR coTpyaHMYaeT ¢ npoekTUpoBLynKaMm
BETPOBbIX TYPOWH M NEpefaTOYHbIX MEXaHu3MOB C LENbo
pa3paboTku 3fenni, 0TBeHaroLLMX Tpe6oBaHNAM 3TON OTPaCHM.

B aTOM KOHTeKCTe cthepuyeckue posIUKOBbIE MOAWMUMHUKY
ABNATCA WAEanbHbIM pELIEHUEM C TOYKM 3peHus
NpPON3BOAUTENLHOCTH, HAAEXKHOCTH, COKpaLLeHNs pacXoAoB
Ha TeXo6CnyXuBaHUe U PEMOHT U T. A.

21 NTN. BnR
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Moawunuukn NTN-SNR cepun ULTAGE ansa paboTbi B ycnoBusix
3HauuTenbHbIX BUbpauuii: Cepua EF800

Bubpupylowme MalunHbl, Takue Kak rpoxoTbl, APO6MIKM,
M3MENbYUTENN UNN CTPOUTESNIbHAA TEXHUKA, ABNATCA 06nacTbio
NPUMEHEHUA C CaMbIMU TAXKENbIMU YCNOBUAMMU pa60TbI ansa
nogwunHukoB. Komnawug NTN-SNR paspabotana ceputo
chepnyecknx PONNKONOALLMIHUKOB CeunanbHON KOHCTPYKLMK,
KOTOpbIE OTBEYAIT STUM KPUTUYECKNM TPEOOBAHMSM.

QTN NOALLNMHUKA:

* BbIMYCKAOTCS B CEpUN 223XX C LINIUHAPUYECKIAM NN KOHUYECKIM
OTBEPCTUEM;

* BblMyCKAOTCA C AnaMeTpoM oTeepcTtus 40 -170 mu;

* 110 3aKa3y MOryT 6bITb U3rOTOBIEHbI B APYTUX CEPUSIX 1 C APYrUMM
AnameTpammu 0TBEPCTHS;

* M3r0TaBNMBAKOTCS B COOTBETCTBMM CO cneundmkaumen EF800,
KOTOpas yCTaHaBAMBAET CneunanbHbie AONYCKM U paananbHbIi
3a30p Ans CHEPUHECKMX POSIMKOMOALIMITHUKOB.

TpeboBaHus npv NPUMEHeHUN B BUOPMPYHOLLIMX MaLLMHaxX

BubpupytoLumne MaLmHbl (BM6POrpoXoThl, APO6UIKM, U3MENbYUTENN
WU T. i.) NPEABABNSIOT CaMble BbICOKVE TPEOOBAHMS K MOALLMIHNAKAM:
MOBBILLEHHbIE HArPy3kW, paananbHble YCKOPEHMs, LEHTPOOEXHbIE
CWIbl, BbICOKASA CTEMEHb 3arpsA3HEHNs) OKPY>KatoLLEN Cpefbl U T. 4.
B cBAsn c atum, ccepuyeckme PONMKOMOALMIHMKNA [OMKHI
0T/IM4aTbCA 0COOBIMM MPOYHOCTHBIMY XapaKTEPUCTHUKAMM.

3HauuTenbHble  paguanbHble  YCKOPEHWs,  CO3AaBaeMble B
9TUX MalUMHAX, NPUBOAAT K BO3AENCTBUMKO 6GOMbLUMX HArpy30K
Ha cenapatop. Cepus EF800, ocHalleHHas Hepa3beMHbIMH
cenaparopamu CO CreumanbHoi (pOpMOn OKOH, 0becreunBaeT
YCTOMYMBOCTb TEN Ka4eHusi, OrpaHuyMBas TEM CamblM Harpes.
YAaponpoyHOCTb MEAHOMO CMIaBa NO3BONSIET BbIAEPXKUBATb CaMble
TSKENbIE HArpy3KM.

CneuwnarnbHas BHyTPEHHSS KOHCTPYKUms, cepust EF800

OTcyTCTBME  LIEHTpaNbHOrO 6OPTMKA HA  BHYTPEHHEM  KOnbLie
06ecneunBaeT MakcUMarbHyto rpy30noALEMHOCTb, 6narofaps yemy
noALmnHukn cepum EFB00 moryT BbiepuBaTh Camble BbICOKME
Harpy3ku, BO3HUKAKOLLME Ha BUOPUPYHOLLMX MALLMHAX.

BokoBble 60pTa NO3BOMAIOT B TSXKEMbIX YCNOBUSX BbIEPXMBATH
0CEBbIE YCKOPEHWS, T.K. UX MOBEPXHOCTU MOABEPTatOTCS CNELMabHOMN
06paboTke. 3a cHET MPUMEHEHIS cenapaTopa, LEHTPMPOBAHHOTO MO
Tenam Ka4eHus, MOXHO n36exatb ManeiLero pucka 3aknmH1BaHus
Mex[y CenapaTtopoM M KonbLamu MOALUMMHMKA MPWU TErnoBOM
pacLUMpeHm B cnieLmduyeckinx paboumx yernosusix BUGPOrpOXoTOB.

Cxema MCTbITaTenbHoro
CTeHa Ans  MpoBepky
KOHCTPyKLmn EF800

MHOrOUMCNEHHBIE UCTbITAHUS, NPOBEAEHHbIE HA WUCMbITATENbHbIX
creHpax komnanun NTN-SNR, npoaeMoHCTpYpoBank BeNnKONemnHble
XapakTEPUCTUKM HALIMX MNOALUMMHUKOB B  HArpy>XEHHbIX
BMOPALMOHHBIX PEXXMMax paboTbl.

PeaynbTaT cpaBHUTENbHbIX UCTIbITAHA
cenapatopa EA n cenapatopa EF800

Llenb NTN-SNR anst

R 500 N e TAKEMbIX YCNOBUiA
g akcnyaTaLun

& 400

5

£ | 300

3

5

20 Liens NTN-SNR ans
B ) YN R S HOPMabHbIX

g yCROBMiA

= 0 akcnnyarauum

LLITamnoBaHHbIA MexaHnuecku
CTanbHoi cenaparop 06paboTaHHbI
NaTYHHbIN
cenapartop
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Honycku

XapakTepucTmkn noawmnHukos cepun EF800

Cneundmkaums Ha NoaLMUIHUKK
EF800 npeanonaraet
YMEHbLLEHHbIE A0MYCKM

Ha BHYTPEHHWE AnameTpbl
LMAMHAPUYECKOr0 M KOHUYECKOro
0TBEPCTUS, HAPYKHbIE AMAMETPbI
11 pagnanbHbIi 3a30p Mo
CPaBHEHNIO CO CTAHAAPTHbIMM
cepusmu. CM. Tabnuuy HUXe.

[onycku

 LunuHppuyeckoe OTBEPCTUE: YMEHbLUIEHHbIE [OMYCKM,
ycTaHoBneHHble cneundukaunen EF800, rapanTupyroT
CKOMb3SILLYI0 NOCAAKY BHYTPEHHEr0 KOMbLa Ha Bany C AOMyCKOM
Tvna g6 nnm f6.

+ KoHnueckoe 0TBEPCTHE: YMEHbLUEHHbIE [OMYCKX MO3BONAIOT
OrPaHNY1Tb 0CEBOE MEepeMeELLeHNe BHYTPEHHEro KombLa npu
perynupoBKke 3a30pa ¥ BO BPEMS MOHTaxa, YTo obneryaer
MOHTaX.

* Hapy>XHblii AnameTp: fOMYCKY, YyCTaHOBNEHHBIE CreLmduKaLme
EF800, rapaHTupyloT HenoABMXHYK MOCaAKy Hapy>XHOro
Konblia B KOpMyce ¢ nocafkoii Tuna Pe.

BHyTpeHHWe paananbHble 3a30pbl

[inst BUGpMpYHOLMX MaLLMH PekoMeHayeTcs 3a30p C4. Bo nsbexxanve
Manewnwero pucka npeABapuTENbHOrO PAANANbHOTO HarpyKEHMS
NOALUMMHUKOB, CBA3AHHOIO C OLUMOKaMK Npu PEryauMpoBKe Unu ¢
Aedpopmaumeii LWeilkn Bana Unu Kopnyca NoALUNMHUKE, KOMNaHus
NTN-SNR npeanaraeT cneuwanbHbil AUanasoH paguanbHoro
3a30pa B rpynne C4, yMeHblUeHHbI 601ee YeM Ha 2/3 0THOCUTENBHO
CTaHAAPTHOro fonycka. JTOT fAuanas3oH 3as3opa obneryvaet
HOCTUXKEHWE M KOHTPOMb 0CTATOYHOrO paananbHoro 3a3opa nocne
MOHTaXa W Y4YUTbIBAET CNEeUmnuKy YCOBKiA 3KCnyaTauum aToro
060py0BaHus.

B HekoTopbIX clyyasx Ans 9TUX MalWH MOXeT noTpe6oBaTbcs
1CMOMb30BaHME 3a30P0B, OTNMYaroLmxcs ot rpynnbl C4. Mog 3akas
Mbl MOXEM NOCTaBUTb MOALMMHMKK ¢ 3a3opamu C3 ans cepun
EF801 unu CO pns cepuv EF802. [ns cepuin EF801 1 EF802, kak 1
ans cepun EF800, Anana3oH 3a3opa yMeHblueH 6onee Yem Ha 2/3
OTHOCUTENbHO CTaHAAPTHOTO JOMYCKa.

YMeHbLLEHHbIE NOMS AONYCKOB OTBEPCTUI M HAPY>KHbIX ANAMETPOB
CPABHEHVIE MOJIEM IONYCKOB - CTAHAAPTHbIE CEPUWN M CEPUSI EF800

Pa3mepb! B MM

BHyTpeHHee KonbLo

HoMuHanbHbIi AMameTp oTBEPCTUS o
OTKJIOHEHUE B MKM
CTaHpapTHbIe cepum 0 0 0 v Y
hap P 12 15 20 25 30
Liunuupapuyeckoe oteepcTue (d)
Cepus EF800 0 J Y b 0
P 7 12 15 18
39 46 54 63 72
CTaHpapTHble cepum
Konunyeckoe otsepctue (d) 0 0 0 Y Y
p Ceonsi EF800 25 30 35 40 46
B 0 0 0 0 0

Pa3mepbl B MM

Hapy»Hoe KonbLio

HomuHanbHbIA HapyXXHbliA AMameTp

[o

OTKIIOHEHNE B MKM

CTaHaapTHble cepum

HapyxHbiii auameTp
Cepust EF800

-13 -13 -18 -23 -23 -28 -30 -35
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YnyuweHHble fonycka paguanbHbIX 3a30p0OB

CPABHEHME AOINYCKOB HA 3A30PbI - CTAHAAPTHbIE CEPUN 1 CEPUU EF800,
EF801, EF802 NOALLUMNMHUKOB C LWMIIMHAPUYECKUM OTBEPCTUEM

Liununpapuyeckoe Pa3mepb! B MM
0TBepcTue
HomuHanbHbIi anameTp
oTBepcTUs
LlVIﬂI/IHHpVI"IeCKOE oTBepcTue 3830pbl B MKM
Crangaprise | 60 | 75 | 90 | 110 | 135 | 160 | 190 | 220 240 260 |290 1320 350
B 80 | 100 | 120 | 145 | 180 | 210 | 240 | 280 |310 |340 380 |420 |460
F'pynna C4
Cepu 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
Crangapruse | 45 | 55 | 65 | 80 | 100 | 120 | 145 | 170 180 |200 |220 1240 260
il 60 | 75 | 90 | 110 | 135 | 160 | 190 | 220 [240 |260 290 [320 |350
Fpynna C3
Cepu 50 | 60 | 75 | 90 | 110 | 135 | 160 | 190 1200 |220 |245 |265 |290
EF801 60 | 75 | 90 | 110 | 135 | 160 | 190 | 220 |240 |260 |290 |320 |350
Cranpapriwe | 30 | 35 | 40 50 | 60 | 75 | 95 | 110 120 |130 140 |150 170
ceo 45 | 55 | 65 | 80 | 100 | 120 | 145 | 170 | 180 |200 |220 |240 |260
Fpynna CO
Cepm 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 AOrNYCKOB HA 3A30PbI - CTAHAAPTHbIE CEPUN U CEPUU EF800,
EF801, EF802 NoALLUMMHUKOB C KOHMYECKUM OTBEPCTUEM

KoHuyeckoe otBepctue  Pa3mepbl B MM
(koHycHoCTb 1/12)

HoMuHanbHbIi anameTp
oTBepcTuAa
Liununapuyeckoe otBepcTie 3a3opbl B MKM
CranmapTHyIe 65 | 80 | 95 | 120 | 140 | 170 | 200 | 230 | 260 |290 |320 |350 |390
EERd 85 | 100 | 120 | 150 | 180 | 220 | 160 | 300 | 340 |370 |410 |450 |490
Fpynna C4
Cepi 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
CTaHmapTHbIE 50 | 60 | 75 | 95 | 110 | 135 | 160 | 180 | 200 |220 |250 |270 |300
A 65 | 80 | 95 | 120 | 140 | 170 | 200 | 230 |260 |290 |320 |350 |390
Fpynna C3
Copmi 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
CraHapTHbe 35 | 45 | 55 | 70 | 80 | 100 | 120 | 130 | 140 | 160 |180 |200 |220
LR 50 | 60 | 75 | 95 | 110 | 135 | 160 | 180 |200 220 |250 |270 |300
pynna CO
Copm 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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MoawunHuku NTN-SNR cepum ULTAGE pgnsa paboTtbl B TSKenbix
ycnoBusx okpyxatouiei cpeabl: Cepus EE ¢ ynnoTHeHnAMY

3akpbiTas cepust EE

Komnanmst NTN-SNR pacluvpuna accopTuMeHT CBOEN NpoAyKLnK,
pa3paboTaB 3aKpbITbli CPEpPUHECKUin PONUKOBLIA NOALIMMHUK
KoHcTpyKumn EE ans cepuin ULTAGE.

Cthepuyeckine pONMKOMOALIMMHUKMA MOTYT MPUMEHSTLCS B
pa3nnyHbIx 061aCTSX, B TOM YMCne B CTPOUTENBHOM 060pYA0BaHMA,

YepHON MeTannyprum, NpuBoAax NMAQToB, LIENHN03HO-6yMaXKHOM
MPOW3BOACTBE M T. .

[TomMuMo TpeboBaHMN K BbICOKOW rPy30MOAbEMHOCTU €CTb
Tpe6oBaHNs No NPeaynpPEeXAEHNI0 PUCKA NPOHUKHOBEHWS UHOPOAHbIX
4acTuL W 3arpsi3HeHUs B cryYae NpPUMEHEHWUS MOALMMHUKOB B
arpecCcMBHO BHELLHEW cpefie Uiv B MbifbHOW cpefe.

3akpbiTble cepuueckue ponukonoawuniukm ULTAGE EE
cneyuanbHO CKOHCTPYUpOBaHbl TakuM 06pa3oM, YTOObI OHK
MO COXPaHATb BbICOKYIO FPy30MNOAbEMHOCTL Ha YPOBHE
cepuit ULTAGE tuna EA, npu 3TOM MMes KOMNaKTHble
rabaputHble pasMepbl U 0651afasi repMeTUYHOCTbLIO, KOTOpast
coxpaHsinacb 6bl aaxe npu u3rnbe Bana.

3aKpbITble NOAWMMHUKN 3aNONHAIOTCS BbICOKOKaYeCTBEHHOM
CMa3Koil AnA BbICOKOro AAaBNEHMUSl, pacCYMTaHHOW Ha
[ONroBpeMeHHy0 aKkcnnyaTtauuio. OHM xapakTepusyloTcs
BbICOKOW HafeXHOCTbio, OGOMbWIMM MEXPEMOHTHbLIM
nepMoaoM, KOMNAKTHbIMW pa3MepaMu W YnyylleHHbIMU
XapakTepucTMKaMn ANs CHWXEHMS HebnaronpusiTHOro
BO3JECTBUA HAa OKpYXawowwylo cpeay, 4To obecneynBaert
COOTBETCTBME TPeOOBaHNAM, NpeAbABNSeMbIM KO BCEM TUNaM
NPOMbILLNIEHHOr0 060PYA0BaHMUS.

TexHnyeckre xapakTepucTKn 3aKpbITbIX MOALIMIHUKOB cepun EE

+ KOHCTpyKUMS 3TUX NOALUMMHUKOB MAEHTUYHA KOHCTPYKLMM OTKPbITbIX NOAWMNHMKOB cepun ULTAGE EA
* MHMManbHoOe yBennUeH e LWMPUHBI NOALUMMHUKA ANS YCTAHOBKM YNINOTHEHMIA (HanpuMep: 0603HaveHne 22216EA: wmupmnHa 33 —40mm),

koTopast 0603Ha4aeTcs ¢ NoMoLLbto npedonkea 10X.

* YNnoTHeHve, KOTOpOe NPenAaATcTByeT NPOHUKHOBEHUIO MOCTOPOHHMX YaCTUL U rapaHTUMPyeT repMeTU4HOCTb 6narouaps1 NOCTOAHHOMY
KOHTAKTHOMY LaBNEHUO KDOMKKM YNNOTHEHNA, AaXKe NPU HapyLleHUX COOCHOCTM.
* [TOAWMNHKK FrOTOB K yCTaHOBKe ¥/ NpeABapuTENbHO 3anoJiHEH CMa3kow, KoTOpas no CBOeMy KoOnU4ecTsy U Ka4eCTBy ajantTupoBaHa K

BbICOKMM Harpy3kam.

CraTunyeckas repMeTn4HOCTb obecneymBaeTcs HUTPWUJIOBBIM BbICTYMOM

HMTpMJ’IOBOG HaBYJIKAHM3NPOBAHHOE MOKPbLITUE C
BHELLHeM CTOPOHbI Ans npenoTepalleHns KOHTaKTHOM KOppo3un

OI'ITVIMMSVIpOBaHHaFI qoopMa KPOMKM Afis 0becneyeHns NOCTOSIHHOMO AaBMEHNS
Npu Hanu4nm nn 0TCYyTCTBUM COOCHOCTH

CneuvanbHasi KOHCTPYKLMS YNAOTHEHWS) NPEAYNPEXAaeT MPOHUKHOBEHME 3arpsi3HEHMIA

'eomeTpuyeckue napametpbl ynnoTHeHuii NTN-SNR onTuMMU3MpoBaHbl C MOMOLLBHO HALUMX MPOrpaMM MOAENMPOBAHWS MO METomy
KOHEYHbIX NEMEHTOB. 3aTeM reOMETPUs YNINIOTHEHMIA NPOBEPSIETCS U YTBEPXKAAETCS B HALUMX MCTIbITATENbHbIX NTAaBOPATOPUsIX, YTOGH!
rapaHTMpOBaTh HAZEXXHOCTb W BbICOKWE paboume XapakTepUCTIKKU YIOTHEHWI B COOTBETCTBIM C BALLMMM YCHOBUSIMU MDUMEHEHNS.
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PacuyeT METOROM KOHEYHbIX ANEMEHTOB MO3BONSET M3y4nTb MnoBeaeHne )’FIHOTHVITGJ'IbHOﬁ KPOMKKU B YCIOBUAX neqaopmauww n
ONTUMU3NPOBATD obLme XapakTepuUCTUKK NOALLMMHMKA C TOYKWN 3PEHNS:

° FTepPMETUHYHOCTH;
° MOMEHTa BpaLLEeHUs;
* KOHTAKTHOr o0 AaBJieHUS.

0 [pyrast
KOHCTPYKLMS!

0,2 0,3 0,4
HO KOHYMKA KPOMKY (MM)

+ ®opma ynnoTHEHMS paccuMTaHa Takum 06pasom, 4Tobbl CO3aaTh
MUK KOHTAKTHOTO AABNEHNS HA KOHYMKE YNAOTHUTENbHON KDOMKH,
KOTOpbI Takim 06pa3oM UrpaeT ponb 6apbepa, MPensTCTBYHOLLEro
MPOHUKHOBEHWIO 3arpS3HEHNIA U BbIXOAY CMA3KY.

Opyras
KOHCTPYKLMst

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

+ [laBnenve KPOMKWM OCTaeTCa LOCTATOYHO BbICOKUM, 4T06bI
KOMMEHCMPOBATb BO3MOXKHOE M3MEHEHWE KOHTaKTa B Pe3yJibTate
HapyLleHnss COOCHOCTW NOALUMMHKKA.

I'Iop,TBepxp,eHMe pacyeTHbIX Pe3yJibTaTOB Ha HAaLLUX UCTbITATEJIbHbIX CTEHOAX

VcnbiTaHne ynnoTHEHWH npu
MOBTOPHOI CMa3ke

KpyTsiLuuii MOMEHT, yTeuka macna,
VCMbITaHWE C HarpeBoM

I'IpouHocn: YNNOTHEHNUS npu

VcnbiTanue Ha 3arpssHenre
HapyLLUEHUM COOCHOCTH

TeMmnepatypHble npenernsbi

Coepuyeckune ponukonogwunuukn NTN-SNR ULTAGE c
yNnOTHEHMSIMM MOryT paboTtatb npu Temnepartypax o +110°C.
[Tpn 6onee BLICOKMX TemnepaTypax CrefyeT WCnofb30BaTh
COOTBETCTBYIOLME CMA3KY W MaTepuanbl Ans ynaoTHEHWA.

[Tpn NpUMeHeHnn B YCNOBMAX, KOra TemMnepaTypa He npesbiLaeT

npeaenbHoro 3HayeHnst +70°C, u npn HeBOMbLINX CKOPOCTAX
BpALLEHNS 3aKPbITble MOALWMMHAKNA HE HY>KAAKOTCH B MOBTOPHOM
CMa3Ke.

[ins nony4enns LONOAHUTENLHON MHCOPMALIMK ClieayeT 06paTUTLCS
B HaLLly TEXHUYECKYHO CNyXOY.

Ycnosusi npuMeHeHns

KOHBeﬁepbl Ha CTanenuTeiHoM NPOU3BOLACTBE, LLaxTbl, NPUBOAbI J'II/ICpTOB, nevaTHble MallnHbI.
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MonuMepHbIH MacnoHanoNHEeHHbIH CMa30YHbIA MaTepuan WU
MOXU3HEHHbIK CMa30Y4HbIi MaTepuan

BHyTPEHHSS KOHCTPYKUMS CPEPUUECKIMX PONMKOBBIX MOALIMIHUKOB
TakoBa, YTO CMa3Ka BbITANKMBAETCS M3 30H KOHTAKTA TeN KaYeHus
1 [OPOXKEK, B pesynbTaTe Yero NoALNMHUKY TPebyeTcs 60MbLumii
006beM CMasku. B cBA3n ¢ aTuM, Ans KoapuuMEHTA CKOPOCTM
Bpawenns N.Dm < 100 000 komnanusi NTN-SNR npeanaraet
HOBYIO KOHLENLMIO NOSIMMEPHOr0 MaCOHAMOTHEHHOrO CMa304HOr0
marepuana.

KoHuenuus Takoi cMasku COCTOMT B MPUMEHEHUM MOPUCTOM
NONMMEPHO MATPULIbI, COAeP>XaLLei 60NbLLIOe KONMYECTBO Macna.
OTa Matpuua 3anonHseT Becb CBOOOAHbIA BHYTPEHHWIA 0ObEM
MOALUMMHMKA, OHA MOXET COoAepxaTb B 3-4 pasa 6onblue Macna,
4eM npu 06bI4HON CMa3Ke.

BenukonenHblie XapaKTepUCTUKHA

MonuMepHbIi MacNOHaMNOMHEHHbIA CMA304HbINA MaTepUan 0CO6EHHO
3(EKTUBEH B YCNOBUSX, KOrAia HA MOALLMMHUKA BO3AENCTBYIOT:

* BUGpaLmMN cnaboin amnanTyAbl U BO3HUKAET 3HAUMTENbHbINA PUCK
NOSBNEHNS NOXKHOTO GPMHENMPOBAHMA.

C Takoii CMa3koi 3KCmnyaTauMOHHble MokasaTenn MOryT ObiTb
yMNyYLLEHbI B HECKOJIBKO Pa3 N0 CPABHEHWHO C MyULLIMMM MTACTUYHBIMM
CMasKamu.

* 3HauuUTENbHbIE LEHTPOOEXHbIE Harpy3ku (4000G).

B ycrnosusix, korga MOAWMMHMK MOABEPraeTcsl BO3LEUCTBUID
LIEHTPOBEXHbIX Harpy3oK, 06bI4HAs CMa3Ka MOXET ObICTPO BbITEYb
W3 HEro, B TO BPEMS Kak MiacTuMUMPOBaHHAs CMaska no3BonseT
COXpaHUTb Macno B MOALMMIHUKE U 06ecneunTb paboTy B TeYeHue
HECKOJIbKMX ThICAY YACOB.

npeMMYLLl,eCTBa noJItMepHOro MacnoHaroJIHEHHOro CMa304Horo Martepuana

+ bonbwwii cpok cny6bl. MoCTOSHHAs cMaska LEeHTpabHbIX
9M1EMEHTOB MOALLMIHMKA.

* He TpebyeTcs noBTOPHAs CMa3Ka.

+ Bbicokasi CTOMKOCTb K BO3[ENCTBUI LIEHTPOBEXKHbIX CUTl.

+ 3awwmTa okpyxatoLlen cpedbl: OTCYTCTBUE YTEYEK MAACTUYUHBIX
CMa30K 1 COBCEM HE3HAUUTENbHbIE YTEYKN Macna.

+[NoBblweHne 3MEHEKTUBHOCTM YNNOTHEHNUS: 3awurta OT
arpeccMBHOTO BO34ENCTBUS MbIN (MOXHO YNyYlUTb 33 CHET
[06aBNEHNs CMa3ky B KOPMYC MOALMIHMKA).

Komnanus NTN-SNR Bcerga rotoBa npoBepuTb BMECTE C
Bamn BO3MOXHOCTb MPUMEHEHUS 3TOW KOHLeNuuu Ha Baiem
060pyAOBAHUM.

27 NTN. SnE



NTN S~

ManowyMHble NOALWMNUMHUKK

[ins HekoTOPbIX BMAOB 060PYAOBAHNS, TaKKX KaK MPUBOAbI NMTOB,
NpeabsABAAITCH 0CO6ble TPEGOBAHNS K YPOBHIO LLyMa NOALUMIHNAKOB
npu pa6oTe. beaonacHocTb, 3 dEKTUBHOCTb U akycTuueckue
KOMCOPTHbIE YCNOBUS MPEACTABNSIOT COO0N BaXHbIE KPUTEPMH,
KOTOpbIe BANSIOT Ha BaLu BbI6Op MOALMMHUKOB ANs 060pYA0BaHMS.

Komnanns NTN-SNR moxeT npegnoxutb Bam cdepuueckne
poaukonopwunHukn ULTAGE ¢ HM3KMM ypoBHEM BuOpaLuu,

YpoBEHb

HUi Bbicokuit
VHTEpBAN  YacTOTHbIA MHTEpBaN
00 M) (3000-10000 ')

Tp1Mep akyCTUHECKOTO CTIEKTPa 3BYKA, U3MEPEHHOTO Ha CHEPUUECKOM POSIMKOBOM MOALIMMHIKE
My BpALLEHNM.

0603HauYeHHble cydchukcom L. Wx reomeTpuyeckue u
(PYHKUMOHANBHBIE XapaKTEPUCTUKM ObINM ONTUMU3MPOBAHbI TakuM
006pa3oM, 4To6bl 06ecneUnBaTb MUHUMANbHBINA YPOBEHDL BUOPALNK,
YTO TaKXKEe MOMNOXMTENBHO CKAa3bIBAETCA M HU3KOM YPOBHE LUyMa.
[laHHble NOAWMMHMKM NOAXOAAT ANS MPUMEHEHMS B MPUBOAAX
nMATOB, @ Takxe Ang BCex obnacTeil MpUMeHeHus, rae Tpebyetcs
obecneyeHmne akyCTUYeCKnx KOM(OPTHBIX YCIOBHIA.

-10 %

NTN. EnE

ManoymHas cepus

TucTorpamma ypoBHsi Lyma npit UCTI0fb30BaHHM MOALLMTHYKA B NPUBOAE MdITa

[ins nonyyeHns HhOpMALMM O HANUMKM MANOLLYMHBIX MOALLMIHIMKOB obpaLuaiTecs B npeactasntensctBo NTN-SNR B Bawem peruoHe.

CneuunanbHaa o6paboTka AnNA NPUMEHEHUA B YCNOBUSAX
3aTpyAHEeHHOW WU 3arpA3HeHHO CMa3Ku

YBeJIMYEHHbIN CPOK CNy>XObl

Korga nopwunHuku paboTatoT B YCNOBUSX 3aTPYAHEHHOW Wiu
3arpA3HEHHON  CMaskv  (Hampumep, MPOMbILEHHbIE  CUNOBbIE
nepenaqn), Ux CPOK Cy>xObl 3HAYNTESNBHO COKPALLAETCS B CBS3N C
KOHLEHTPaLmel AeNCTBYIOLLNX HAMPSHKEHWA:

i Teno
YacTuupl i ... KaueHus
3arpssHeHui ;.
berosas ----
AOpOXKa

67

CneuvansHas o6paboTka 6

65

[ -

63

100Cr6
62

0 Aureaxod ou drootrdes)

61
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* MY KOHTaKTe C LLIEPOX0BATOCTAMM NOBEPXHOCTH;

* Ha Kpasix BMATUH, 06pa30BaHHbIX YacTULaM1 UK MOCTOPOHHUMM
3arps3HEHNSIMI, KOTOPbIE MEPEHOCATCS MOTOKOM CMas3ku 4epes
30Hy KOHTaKTa.

Tem He MeHee, HebGNAronpuATHOE BRMSHUE MNOJOOHBIX YCNOBMIA

MOXHO CrnaauTb 3a cyeT Bbibopa COOTBETCTBYHOLIEro MaTepuana

1 NpoLieccoB TepMo06paboTKy.
! "
BmstuHa

e fasnenue no Mepuy 2800 (MMa)

100Cr6 cneumansHas o6paboTka




L'lAC-l-ID 3 CEPWNA ULTAGE: 3OOEKTUBHOCTb MPAKTUYECKOT O NMPUMEHEHNA

Komnanns NTN-SNR npeanaraet pelueHne 3a CHET BbIMOSHEHMS

cneumanbHoi 06paboTky MOBEPXHOCTH, KOTOPAst NO3BONSET:

* YBENMYNTb MOBEPXHOCTHYHO TBEPAOCTb;

* ONTUMM3MPOBATb COAEPXKaHME OCTATOYHOTO AYCTEHUTA, a TakxKe
BEJIMUMHY OCTATO4HbIX HAMPSKEHWIA B MOBEPXHOCTHOM CHIOE.

3a CYeT aTOr0 MOXHO OrpaHWyUTb Pa3Mep CaMmux BMSTHH,
BbI3BaHHbIX HANMYMeEM 3arpssHeHnid, a Takxe NpesynpeauTh
MOSIBNEHNE 1 PasBUTHE TPELUMH OT Kpas STUX BMSTUH.

+ [ony4yeHHas NoBepXHOCTHas TBEPAOCTb: 840-900 HV

+ Cofiep>kaHme 0CTaTo4HOro aycteHuTa konebnetes ot 15 10 20 %

+ CpenHee HanpsxeHue cxatus coctasnset nopsgka 200 MMa B
06paboTaHHOM Crloe.

— Cpok cnyx6bl B yCNOBUSX 3arpsI3HEHHON CMa3Kn 3HAYUTENBHO
yBENM4MBAETCS (MUHMMYM B 2 pasa) N0 CPaBHEHMIO CO CTasbto
100Cr6, npoLueALei 06bI4Hyt0 06paboTKy.

[ns npoBedeHus crneunanbHoro UCCnefoBaHWsl B OTHOLUEHMM Bawuwx ycnosuii npuMeHeHus obpallanTech B MPencTaBUTENbCTBO

NTN-SNR B Baiuem peruoHe.

MoAWKMNHUMKM CO WTaMnoBaHHbIMM cenapaTopaMu Cco
cneuyunanbHO 06paboTKO NOBEPXHOCTH

LlonroBe4yHoCTb 3a NPUEMNEMYIO LIEHY

[ins TOro 4TO6bI AONONHUTL &CCOPTUMEHT NPOAYKLIMMA M NPEAN0XUTH
9KOHOMWYHYIO ~ anbTepHaTUBY MacCWBHbIM CenapaTopam  Afs
NPUMEHEHNS B 0BNACTSX C BbICOKMMM TpebOBaHUAMM K paboumm
XapakTepucTuKam, HanpuMep, B XKEne3HOAOPOXHOM TPaHCMOpTe,
YEPHON METaNNypruyM UM B CUOBbIX NPOMBILLAEHHBIX NEepefayax,
komnanns NTN-SNR paspabotana Ans LWTaMnoBaHHbIX CTanbHbIX

Cnoii coeanHeHui
~10pm / ~ 400 HV

[ncbdbyanorHbIn cnoit
~100pm / ~ 250 HV

NN

Cranb
~ 140 HV

—

CxemaTnyeckuit pa3pes MUKPOCTPYKTYpbI
cenapaTopa, 06paboTaHHOro ¢
MOMOLLbIO NPOLIECCA HUTPOLIEMEHTALUM C
nocneAyHLLMM OKCUAMPOBAHUEM

XapakTepucTnkm 06paboTku

',ﬂaHHaﬂ TepMoxnMmu4eckas oépaﬁoTKa No3BONIAET MOBbLICUTb
MOBEPXHOCTHYI0 TBEPAOCTb CemapaTopa, YT YBENMYMBAET €ro
N3HOCOCTONKOCTb.

*Tlpu 9TOM COXPaHAETCS yAapHasi BA3KOCTb LEHTpasnbHOA YacTy
MeTanna Ans 06ecneyveHus BbICOKOW CTOMKOCTM cenapatopa K
MEXaHN4eCKoM yCTanocTu.

* MukpononocTi, 06pa3oBaBLUMECs HA MOBEPXHOCTH, MO3BOMAOT

cenapatopos cepuid EA HoBbli Bupg 06paboTku — mpoLecc
HUTPOLIEMEHTALMN C MOCAEAYHOLLMM OKCUAVPOBAHMEM.

Takas o6pa6oTka No3BONSET MOAUCULMPOBATL MOBEPXHOCTHYHO
CTPYKTYpy CTanu 3a CYeT CO3[aHWS MIOTHOTO O4YEHb TBEPAOrO
CNosi  COeAVHEHWA W ANbGy3MOHHOrO  Crosi, COAEepXKaLLero
MeTanamyeckne HUTPUAbI B BUAE YACTUL| MrONbYaTON HOPMBI.

YAyYLWNTL TPMBONOrMYECKME CBOMCTBA 3a CHET CO3AaHUs 3anacoB
CMa3KW, YTO CKa3blBAETCA HA YMEHbLUEHUN TPDEHWNA B NMOALLMMHMKE.

- Co3gaHne  MOBEPXHOCTHOTO  MAacCMBUPOBAHHOMO  CNo9,
CChOPMMPOBAHHOIO OKCMAAMM XKENe3a, NOBbILIAET KOPPO3NOHHYHO
CTOWMKOCTb.

[Ons nony4eHns JONONHUTENBHOM Manopwlaumo 0 HanM4mMn NOALLIMNHKKOB, 06pau4a17|Ter B NPeACTaBUTENbCTBO

NTN-SNR B Ballem pervioHe.

29 NTN. Sng
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HoMuHanbHaa 4ONroBe4HoOCTb

HomuHansbHasi 4oNroBeqHoCT®, L,

pexomeHayemas cTaHaapTom ISO 281, onpeaensetcs no dopmyne L, = (C/ P)", rag n = 10/3 anst

0JIMKOBbIX MOALLMMHUKOB. [laHHOE yPaBHEHNE MPUMEHAETCS MPKY YPOBHE HaAEXHOCTH 90% 1 NP1 HOPMAJTbHbIX YCNOBMSX 3KCTyaTaLmu.
y y y y

L,;= (G/P)" B MunnroHax 060poToB
unm
L,,= (C/P)". 10°/60 N B yacax

C = HOMWHanbHas AUHaMMYecKas rpy3onoAbLEMHOCTD, (HblOTOH)
P = akBMBaneHTHas AMHaMu4ecKas Harpy3ka, (HbloToH)
N = yacTtoTa BpatueHus (06/M1H)

- OKBUBaNEHTHasl AMHaMnYecKas Harpyska P

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

P= OkBuBaneHTHas guHammnyeckas Harpyska, H

F = PapunansHas auHamnyeckas Harpyska, H

F = OceBas qmHamueckas Harpyska, H

e, Y,, Y, — KoathuLMeHTbI B COOTBETCTBUN C TabNMLIAMM
pasmepoB

> OKBMBaneHTHasA ctaTuyeckas Harpyska Pu
Po = FOr + Yo' FOa

P, = OKBMBaneHTHas ctatuyeckas Harpyska, H

F, = PaavanbHas cTatuyeckas Harpyska, H

F,. = OceBasi cTaTnyeckas Harpyska, H

Y, = K03h(HMUMEHT B COOTBETCTBUN C TabnuLamu pasmepos

32

- KoaduumeHT 3anaca rpy3onofbeMHOCTH
f.=C,/P,

C, HoMMHanbLHas cTaTu4eckas rpy3onofbemMHoCTb OnpefieneHa B
Tabnuuax pasmepos, (HbtOTOH)

MuH1ManbHble 6a30Bble 3HAYEHWUS ANs CTAaTUYECKOr0

KoathduumenTa sanaca rpysonogbemHocTym f

+ 1.5 —3 ang TsXenbIX ycnosui

+1—1,5 Ans HopManbHbIX YCROBHUiA

+ 0,5—1 ans ycnoBuit paboTkl 63 0C06bIX TPEGOBAHNI K YPOBHIO
LUyMa MM TOYHOCTH

[Tpu BbIGOPE MOALLMMHMKA, paboTatoLero B
TSKENbIX paboumx yCnoBusx, KO3 ULMEHT 3anaca
rPy30M0AbEMHOCTY fS JOMKEH ObITb BbICOKMM.

- MuHuManbHas paguanbHas Harpy3ska

Bo 136e3xaHue SBneHusi npOCKasb3bIBaHUs MEXAY Tenamu KaueHus
W LOPOXKAMM, B 4acCTHOCTW MpW MOBbILLEHHbIX CKOPOCTSX WM
YCKOPEHMSIX, K ABYXPAZHBIM CCHEPUYECKAM POMMKOMOALLIMIHUKAM
[0MKHA ObITb MPUNI0XEHA MUHUMASTbHAS HArpy3Ka.

P_=0.01C,

P . = MUHUManbHas paauansHas Harpyska, (HbtoToH)
C, = HOMUHaNbHasi CTaTU4ecKas rpy3onoAbEMHOCTb, (HbIOTOH)

- OceBas Harpyska

Cchepuueckne PONMKOMOALIMMHUKM  MOTYT  BblAEPXNUBATH
MOBbILWEHHbIE 0CEBbe Harpyskn. OAHAKO PEKOMEHyeTcs He
npesbilwats 3Havenme F/F = 0,3.

Mpy BLICOKMX KOMOMHUPOBAHHBIX HArPY3Kax 1 BbICOKMX CKOPOCTSX
CrefyeT yuuTbiBaTb (HakTOp MOBbILIEHNS TeMnepaTtypsl
MOALINNHKA.
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CKoppeKTUpoBaHHasA AONroOBe4YHOCTb

- basoBas HOMMHanbHas [ONTOBEYHOCTb L., — 870 3a4acTyio
YAO0BNETBOPUTENbLHBIA PE3YNbTAT OLEHKM Paboumx XapakTepucTyk
NOAWMNHMKA. ATOT CPOK CAyx6bl ycTaHaBnmBaetcs Ans 90%
YPOBHS HaA€XHOCTU NOALLMMHUKOB, pa60Ta+oumx B HOPMallbHbIX
paﬁOHVIX yCnoBusXx. B HEKOTOPbIX Cly4asX MOXET BO3HWUKHYTb
HEeo6X0AMMOCTb MepepacyeTa cpoka Ciy>6bl Anst 0COObIX YCNOBUNA
CMa3bIBaHua U KcnnyaTauun.

[nsi NOALWMMHUKOB U3 BbICOKOKAYECTBEHHbIX CTanei npy HU3KON
Harpy3ke 1 6naronpusiTHbIX yCIOBMSIX 3KCMAyaTaLum MOXHO LOCTUYb
04€Hb BbICOKIX 3HAUEHMI CpOKa CNyXKObl M0 cpaBHeHMIo ¢ L, . Cpok
CNyX0bl MeHbLUe, YeM L., MOXET ObiTb Mpu HebnaronpusTHbIX
YCNOBMAX KCMNyaTaunm.

10’

Mpu Harpyskax Hmxe Cu (koTopas OMpefensieTcs B CTaHpapTe
ISO 281 kaK «npepenbHas yCTanocTHas Harpyska») COBPEMEHHbIN
BbICOKOKAYECTBEHHbIN MOALMMHUK MOXET AOCTUYL GECKOHEYHOro
cpoka cny>k6bl Mpy 61aronpUsTHIX PEXUMAX CMa3blBaHS, YUCTOTbI
cpefbl ¥ Apyrinx paboumx yCnoBusX.

[anHast Harpyska G, MOXXET 6bITb TOUHO OMPeaenieHa B 3aB1CMOCTH
oT:

* TUMOB NOALUMMHUKOB;

* UX BHYTPEHHWUX rEOMETPUYECKMX NapaMeTpOB;

* Mpefena ycranocTu Marepuana 6eroBbix JOPOXKEK.

B cranpapte ISO 281 npepoctasnsetcs Heobxoaumas hopmyna
Ans pacyeTa A0CTaTOYHO TOYHOI0 3HAYEHNS HA OCHOBE CTaTUHECKOM
rPy30M0AbEMHOCTY NOALLMMHMKA.

+ B MexxgyHapoaHoM ctaHpapTe ISO 281 coaepxxuTes noHsTMe
MonpaBo4HOro  KosmUMEHTa Cpoka CnyXObl a_, KOTOpbIil
MO3BONISET PACCYMTATb CKOPPEKTMPOBAHHYIO [ONTOBEYHOCTL MO
copmyne:

KoathdpuumeHT a, ucnonb3yetcs Ans pacyeta cpoka CnyxGel
AN YPOBHS HALEXHOCTW, OTiMyarowlerocs OT 3HayeHus 90%,
npeayCMOTPEHHOTO B UCXOAHOM chopMmyTe.

KoapcpmumeHT @~ MO3BOMSIET OLEHUTL BIMsHUE CMasku K
3arps3HeHnii Ha CpoK cmy><6bl MOAWNNHMKA. OH  yuuTbiBaET
yCTaNOCTHY NPOYHOCTb CTaNW NOALUMMHMKA.

Wcxops 13 Toro, YTO METOA OLEHKH &, MPUHATLIA B cTaHaapTe ISO
281, [OCTATOMHO CNOXEH ANS MPUMEHEHWS HEMOATOTOBMEHHbIM
nonb3osatenem, komnanust NTN-SNR nocTapanach HanTtu apyryo
BO3MOXHOCTb W MPeJoCTaBNUTb CBOMM KIIMEHTAM MPOCTOW METOL
OMpefieneHs a, C y4eToM ONYLUEHUH, MPUHSTBIX B CTaHAapTe:

—> 4TO NpefenbHasi YCTanocTHas Harpyaka Cu HanpsiMyto 3aBuCHT
OT CTaTUYECKOM IPy30MOAbEMHOCTY NOALIMMHIKA;

—> 4TO (DAKTOp 3aArPSI3HEHNS ABIIAETCS NOCTOSHHBIM HE3ABMCMMO OT
YCIOBUI CMa3KK 1 CPEHEr0 AMamMeTpa NOAWNMHIKA.

MeTop, npeanaraembiin komnanmen NTN-SNR, noasonset 6bICTpo B
rpacuieckon hopMe OLEHUTL KOIPAMULIMEHT a .

Hawm wHXeHepbl roToBbl MOMOYb Bam mpu HeobxogumocT ¢
MaKC1MasbHON TOYHOCTBIO OMPEAENNTD 3TOT KOIDULIMEHT.

NTN. SnNR,
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MeTopa pacyeTta Ko3ppurumeHTa KOPPEKTUPOBKM AONTOBEYHOCTH
a, (Ctangapr ISO 281)

[anHas avarpamma no3BonseT onpenenuTb a_ and AByXpAnHbIX cq:)epwquKmx POJIMKONOALLUMMHAKOB NO CneaytoLiemy MeToay.

iso

1. OnpeaenuTb BA3KOCTb CMa3ku Npu paboyelt TeMnepaTtype ¢
MOMOLLbIO rpachmka, KOTOpbI HaXoAMTCs Ha CTp. 36.
OnpegfenuTb BA3KOCTb 6a30BOr0 Macna s CMasblBaeMbIX
MOALLNIMHUKOB.

2. OnpefenuTb ypoBEHb 3arpsi3HEHNs:
+ Bbicokwii ypoBeHb YNCTOTHI
Macno, 0TgnbTPOBAHHOE Yepe3 CBEPXTOHKNI (OUNbLTP;
HOpPMasbHbIE Paboyne YCrnoBus Ans 3aKPbITbIX NOALLMMIHWKOB
CO CMas3KO¥ Ha BECb CPOK 3KCnyaTauum.
+ HopManbHas uncToTa
Macno, oTdunbTPOBaHHOE Yepes TOHKUA PUILTP;
HOpMasbHbIE paboyne ycnoBus Ans MOALUMIHUKOB C
MOXXWU3HEHHOM CMA3KOM, OCHALUEHHBIX 3ALMTHOW NAACTUHOM.
+ He6onblwoe 3arpsisHeHne
Hannune He60oNbLLIOrO 3arpsi3HEHNs B Macre.
» Tunn4Hoe 3arpsi3HeHue
Macno nocrne rpy6oi 04NUCTKK; YaCTHLIbl U3HOCA MW YACTULIbI,
nonaBLLKe W3 OKPyXXatoLel cpesbl.
O6bIuHble paboune ycnoBus Ans CMasblBaEMbIX MOALLMIHUKOB
6€3 BCTPOEHHOIO YMNOTHEHNS.
+ Mpyn cunbHoM 3arpsisHeHUn cuuTarb, 4to a  Gynet
MmeHblLue 0,1.

3. C y4eToM Harpy3oK, NPUI0KEHHbIX K MOALUMMHUKY, paccumTaTh
9KBWMBANEHTHYIO HAarpysKy 1 COOTHOLLEHWE CTaTM4eckas
rPy30M0AbEMHOCTL/aKBUBANEHTHAS Harpyaka: C, /P .

4. Ha rpachuke 1 onpeaenuTb NonoxeHue To4Kv 1 B 3aBUCUMOCTH
OT YPOBHS 3arpsA3HEHms v 3Hauetms G,/ P .

5. Haittvt Touky 2, MCxoAs 13 CpeaHero anameTpa NoAWMIHIKA:
Dm = (auameTp 0TBEPCTUS + HAPY>KHbIN AnameTp)/2

6. HaitTn TouKy 3 B 3aBUCMMOCTM OT 4acTOTbI BPALLEHNS
MOALLMMHMKA.

7. Haittw TOUKY 4 B 3aBMCMMOCTY OT BS3KOCTU CMa3KK npu
pa6oueii Temneparype

8. Touka 5, KoTOpPas HaxoAUTCA Ha NEepeceyeHn NPAMBIX,
MPOBEAEHHbIX 13 TOHEK 2 1 4, ONpeaenseT 30Hy 3HaqeHus a,_ .
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PonvkoBble NOAWMMHUKK: BbluncrnieHne koadduumneHTaa,

BraronpusThble pabo4ve ycnosus
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OnpegnenexHne MrMHUMarnbHOW BA3KOCTH, Tpebyemon ans
onpefeneHHon paboyen TemnepaTypsl

OnpeneneHne MUHUMaIIbHON TPebyeMon BA3KOCTH

OnpepeneHne MUHUMaNbHOW HEOOX0ANMOIA BA3KOCTH

[ins cMa3biBaHWs NOALIMMHUKOB 06bIYHO MPUMEHSIIOT MUHEPANIbHBIE  rpadouK 3aBUCUMOCTYW BASKOCTK OT Temnepartypel. MMpu oTcyTCTBMN
Macna ¢ BA3KOCTbH0, paBHOM npuMepHo 90. MocTaBLLUMKW 3TUX MaceN  Takoro rpaguka MOXHO UCMOoNb30BaTb CredyHoLLni 06LMii rpadhvik.
MPVUBOASAT TOYHbIE XaPaKTEPUCTUKM CBOEN NPOAYKLINM, B YACTHOCTH,

KuHemaTtnyeckasi BaskocTb 1 3000

(cCT vm mm?/c)
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Patouas Temnepatypa (°C)

Macno xapakTepu3yeTcst HOMUHANBHOW BA3KOCTBIO (B CAHTMCTOKCAX) MPW HOMUHANBHOW TemnepaType, pasHoi 40 °C, ucxoas u3 aToro,
MO>HO paccumTaTh BA3KOCTb NP Apyrol pabouei Temneparype.

Pabouue ckopoctu

basoBasi TennoBasi YacToTa BpaLleHus n,

basosas Tennosas 4acToTa BPALLEHMs — 3TO YACTOTa BpalleHns  Tabnamuax, cooTBeTCTBYOT cTaHaapTy ISO 15312. HomuHanbHbie
BHYTPEHHEr0 KOMbLA, MpW KOTOPOA [JOCTUraeTcsi TemnnoBOE  YCNOBMS, OMPEAENeHHble COrnacHo 3TOMy CTaHAApTy, MOryT
paBHOBECWE MEX[Y TENOM, NPOU3BOAUMBIM TPEHWEM, U TEMNOBLIM  MPUMEHATLCS KaK AN CMA3KW XKWAKUM MAcmoM, Tak U AN CMasku
MOTOKOM, OTBOAMMbIM Yepe3 KOHTAKTHYK MOBEPXHOCTb (Ban M KOHCUCTEHTHOW cMaskon. CTaHAapT MPUMEHSETCS Ans NOALLMMHUKOB
KOpMyC) NOALIMMHMKA B HOPMAbHbIX YCNOBUSIX. ¢ avnameTpoM oTBepcTus 40 1000 MM BKITHOUMTESBHO.

3HayeHns 6a30B0i TEMNOBON 4YacTOTbI BPALUEHNS, YKA3aHHbIE B

basoBble ycnoBus, onpefaensiowme BblAeneHne TENNOTbI 3a CHET TPEHUA:

« CpeaHsst TemMnepaTtypa Hapy>kHOro Kombua noawmnimka 8 @ 70°C

- CpenHas Temnepartypa okpy>atoleit cpefsl 8, : 20°C

» HomuHanbHas Harpyska P, = 0.05 x G, (5% 0T 6a3080ii papuarbHoi CTaTNYeCKoi rpy3onofbemMHOCTH,
B KQ4eCTBE YMCTON PaAMabHON Harpy3aki)

+ Cmaska: MuHepasibHoe Macso 6e3 Npucaok Ans CBEpXBbICOKMX AaBNeHMiA, y koToporo npn 6. =70°C,
KuHemaTnieckas BAskocTb v = 12mmé/c (ISO VG32)
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MartemaTtuyeckuii pacuet cornacHo ctaHaapty ISO 15312

TN

30.10 3

n, : 6a30Bas TeNsoBas YacToTa BpaLLeHus

[10°7 fo (VN )22 .d m3+fq. Py .d nl=0q,. A,

f,, 1 NONPaBOYHbI KOADDULMEHT ANS MOMEHTA TPEHNS!, HE3ABUCALLEro OT HarpyaKkM (3HaueHNs cornacHo ctanpapTy ISO 15312 npuseaeHs! Ans

nHchopmaLum)

NHhopmaunm)
V. : KIHeMaTn4eckas BA3KOCTb CMa3Ku
d. : cpeanui pameTp nogwmnHuka Dm = 0,5(D+d)

f. 1 nonpaBoYHbIN KO3HULIMEHT ANst MOMEHTA TPEHWS, 3aBUCALLErO OT Harpy3ky (3Ha4eHus cornacHo ctaHpapty ISO 15312 npuseneHsb! ans

q, : 6azoBas NNOTHOCTb TeNnoBoro notoka gr = 0,016 B/mM2. Ecnn Ar>50 000 mm?, Toraa gr = 0,016(Ar/50 000)-0.34

A : 6a30Bast nnoLwa/b TeMnnoBblAensitoLLed nosepxHoCTU Ar = w x B(D+d)

I'Ipeneanaﬂ Tennosad YacToTa BpaLleHUsa

MpedenbHas TennoBasi 4acToTa BPALEHUS — MaKCUMaslbHas
LOMyCTUMasi CKOPOCTb, KOTOPas 3aBUCUT OT MEXaHW4eckux
npesenoB, Takux Kak npeden MpoYHOCTM eTanei MoAWMnHKa Ha
paspbIB.

Bbi6op npefenbHoi TENNOBOW YacTOTbl BPALEHUSt OCHOBAH Ha
MPaKTU4ECKMX UCTIbITAHUSX.

JonycTumas no TeMnepaType 4acToTa BpalleHus

Lonyctumas no Temnepatype 4actoTa BpallieHus n_-— 3TO
CKOPOCTb BpalleHusi, NpW KOTOPOWA CPeAHss Temnepartypa
NOALLMMHMKA AOCTUraeT MPeAenbHOro AOMYCTUMOTO 3HAYEHMs
B peanbHbIX YCNOBMSX 3KcnayaTauuu. YTo6bl ONpefenvThb
JONYyCTUMYLO MO TEMNEPATYPE YacTOTy BPALLEHUS ANS KOHKPETHBIX
YCOBMIA MPUMEHEHNS, HEOOX0AMMO YYeCTb BAMSHWE Harpy3Ku
W KMHEMATUYecKoi BS3KOCTM Ha 6a30Byld CKOpPOCTb. Ecnu
napameTpbl Harpysku W BS3KOCTM MPEBbLILLAIOT HOMMHANbLHbIE

CmasbiBaHue npu noMoLM XXUaKoro Macna

3HayeHne TEMNoBOW 4acTOTbl BPALYEHUS YYMTHIBAET Takue
AOMONHATENbHbIE KPUTEPUM, KaK GECLUYMHOCTb PabdoTbl, yHKLWK
YNNOTHEHMS, CTOMKOCTb MM MPOYHOCTL Cenaparopa, cMaska
HanpaBASIOLLMX NOBEPXHOCTEN cenapaTopa, LEHTPOOEXHbIE Chbl
W CUTb BpALLEHWS, KOTOPbIE AECTBYIOT Ha TeNa KaueHus, a Takxe
Apyrve HakTopbl, OrpaHNYMBAIOLLME YACTOTY BPALLEHMS.

3HAYEHMs1, COMPOTUBIIEHNE TPEHMIO YBEMUMBAETCS W TeMnepaTypa
MOALUMMHMKA NOBbILLAETCS. B 9TOM cnyyae moALIMAHUK HE CMOXKET
paboTatb npu 6a30B0N TEMNOBOW YaCcTOTE BPALLEHMS], ECAU TOMbKO
6onee BbiCOKME TeMMepaTypbl He SBASOTCS AOMYCTUMbIMU ANS
MOALUMMHMKA W YCIIOBUN €r0 MPUMEHEHNS.

BnusHue Harpyskn M KMHEMATUYECKOM BSA3KOCTM CMa3Kv MOXET
6bITb ONPeJeNieHo C MOMOLLbO Avarpamm 1 1 2, KOTOpbIE HaXoAATCs
Ha cTp. 38.

o f, . Ns ONpe/ieNeHns BIMSAHNS SKBUBANIEHTHOW AMHAMMYECKO Harpyaku P

L) fv . ns onpefeneHns BIMAHUA BA3KOCTH

Ecnu HoMMHanbHasi Temnepatypa 6yAeT ocTaBaTbCs MOCTOSIHHOW W paBHOW 70°C, fonmycTumas Mo TemmepaType YacToTa BpalleHus

onpezenseTcs no hopmyne:

n,.= ner.fp.fv
N = [onycTMMas No TeMNepaType YacToTa BpaLleHUs NOALIMMHUKA, 060P./MUH
Ng, = 6a30Bas TENN0Bas 4acToTa BpaLLeHus

i = MoNpaBOoYHbIA KOIPULMEHT SKBUBANEHTHON AMHAMMYECKON Harpy3ku P
f

= N0NPaBOYHbIN KO3NULMEHT BAKOCTV Macna
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Cma3sbiBaHue npu nomoLyu KOHCUCTEHTHOI CMa3Kku

[OvnarpamMma onpepenexus koadduumeHta fv MoXeT Takxe
MCnonb30BaTbCA ANA CMasbiBaHWUA NpU NOMOLLK KOHCUCTEHTHOM
CMa3Kki.

B aTom cnyyae cTaHaapT pekoMeHAyeT, 4Tobbl KuHeMaTuyeckas
BA3KOCTb 6a30BOr0 Macna uMena 3HadeHue B auanasote ot I1SO
VG 100 go ISO VG200 npu Temnepatype +40°C ans konuyectsa
macna, 3aHumatoero 30% cBo60AHOro 06bemMa noALWUIHIKA.

YTo6bl onpenennTb KoaduumueHT fv B cnyyae UCMOnb3oBaHMs
KOHCMCTEHTHON CMasku, CnefyeT HanTu 3HaueHve fv Ha guarpamme
1 ans BsiskocTM 6a30Boro Macna npu +40°C BbIOPAHHON CMa3ku
1 pasgenntb Ha fv ang BsskocTu 6asosoro macna no 1SO VG
150 (cpeaHee 3HaveHne ans 6a30BbIX Macen, paspeLleHHbIX Ans
NPUMEHEHNS COTNAcHO CTaHaapTy).

f, pabouas BsiskocTb Ga3oBoro Macna
ISO VG 150

f, BaskocTb Gasosoro Macna

Mpumep

Cabepuueckmi ponmkonoawmnHuk NTN-SNR cepun ULTAGE 22216EA ¢ cooTHowernem P/CO = 0,2, KoTopbIid CMa3biBaeTcs npu
MOMOLLYM XXWAKOro Macna ¢ Ba3kocTbto ISO VG 220 Mm?/c npu TemnepaTtype 40°C.

[onyctumas no TemnepaType 4acToTa BpaLLeHns:
d =0.5(80+140) = 110 mm

Ng, = 4200 06/MuH

CornacHo avarpamme 1:f = 0,83

CornacHo avarpamme 2 fp =05

[onycTuMasi no TemnepaType CKopocTb B 3TUX
YCIOBMSIX COCTaBNSIET
N, = 4200 x 0.83 x 0.5 = 1740 06/MuH

HbIA KoatuumeHT fp

PIC, =005

PIC, = 0,1

PIC,=0,2
PIC, =03
PIC, =04
PIC, =05

400 500

Ecm pa60~w|e CKOpPOCTH 6mm3kn K npeaenbHbIM, YKa3aHHbIM B Tabnuuax NoALIMIHUKOB, cnepyet oﬁpammca B NPeACTaB1TeNbCTBO

komnaHum NTN-SNR B BalueM peruoHe.
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CMma3sbiBaHUue

MHeHune cneumanucToB

Tonbko KOPpPEeKTHOoe CMa3biBaH1e rapaHTupyeT onTuMalibHyio
pa60Ty noAwWWnHUKa M MexaHu4eckoro 06OPVAOBaHVI9|, B
KOTOPOM UCNOJ1b3yeTCA NOALMMHUK.

Halu npakTuyeckuit onbIT NOKa3bIBAET, YTO:

* 55% Cy4aeB NpeXxeBPEMEHHOr0 BbIX0AA NOALLMIHWKOB 13 CTPOS
BbI3BaHbI NPO6IEMaMM CO CMa3blBaHUEM;

* HE0CTaTOYHOE CMa3blBaHWE 3HAYUTENbHO COKpallaeT CpoK
CNY>X6bl MOALLMIHMKA.

YcTaHoBMEHO, UTO NOBTOPHAaA CMa3Ka 3a4acTyto He BbINONHAETCA
13-3a TPYAHOro AoCTyna K NoALWUNHUKaM U HeA0CTATOYHOr0 3HaHNUA
nonb30BaTeNleM CBOWCTB MHOTMX TUMOB CMA304HbIX MaTepunanos.

B cBA3M ¢ Tem, 4TO BbIGOP CMA304YHOrO MaTepuana, MeToj
CMa3blBaHWs, TOYHOE KOMWYEeCTBO CMasku, nojaBaemMoe B
NOALLUMHKK, U NEPUOANYHOCTb KOHTPOJIA AONKHbI 6bITb npeamMeTom
cheynanbHbIX VICCﬂe)ZlOBaHVIﬁ, Halla KOMNaHua rotosa NpeaocTaBUTb
BaM CBOW PEKOMEHAALMN.

anHLlVII'IbI u npenMyLlectea npaBuUJIbHOro CMa3biBaHUsA

+ CMa304HbIn  MaTepuan 00pasyeT MacnsHyto MieHKY Mexay
Tenammu KayeHusi 1 JopoXKON KayeHus, koTopas npedoTBpaLiaeT
W3HOC 1 3aefiaHne COCTaBHbIX NEMEHTOB MpW KOHTaKTe MeTanna
C METansoM.

+ Kpome Toro, MacnsHas nneHka 3almiaeT AeTan 0T KOpPO3uu.

+ CMa3ka 3awwmwaeT noAWMnHAK OT nonafaHnst BHELHUX TBEPAbIX
W KWEKWX 3arpsi3HeHmiA 1 cnoco6CTBYET OTBOAY YacTuL M3HOCa,
06pa30BaBLLMXCS NPK ABUXEHUN feTaneil.

+ CMa30uHbIi MaTepuan yMeHbLUIAET TPEHUE U TEM CaMbIM CHUXKAET
noTpe6nsieMyto MOLLHOCTb, YTO 06ECTIEYMBAET SKOHOMMID SHEPTUM.

* B cnyyae umMpkynsuuv macno OTBOAMT TEMNO M, TakuM 06pa3oMm,
yyacTByeT B 06eCneyeHm TennoBoro 6anaHca MatlnHbl.

Cpok cny>6bl MOALUMMHMKA HANPSIMYHO CBS3aH C APGEKTUBHOCTbIO

MAaCASHOW MNEHKW, KOTOpas 3aBUCHT OT:

* XapaKTepuUCTUK CMA304HOTO MaTepuana v, B 4aCTHOCTM, OT €ro
TENNOCTONKOCTH, CTOMKOCTH K BUOPALMAM U T. A.;

* PEXXUMA Harpy3Kku 1 4acTOTbI BPALLEHMS MOALLMMHMKA.

Bbi6bop Tvna cmaskm

+ XopolLee pacnpeaeneHne cMasku no MoALUMIHUKY
+ XopoLuas (u3nKo-xMM14eckas CTabunbHOCTb

CMa304Hble MaTepuarnsl 06Lero HasHaueHns He BCeraa 0TBevaoT
cneumncunyeckuM TpeboBaHUAM OTAENbHbIX 06MacTed NPUMEHEHNS.
MoAwnnHuKN, npefHa3HadveHHble Ansg paboTbl B YCNOBMAX
MOBBILLEHHbIX HArpy3oK, CKOPOCTEW, TEMMepatyp, B MpUCYTCTBUK
BOAbI, BNaru unu Bubpaumid, TpebyoT MPUMEHEHNS CreunanbHOM
CMas3Km.

Komnanunss NTN-SNR nocTosiHHO MpOBOAMT UCCNEAOBaHNS B 3TOM
061aCTM COBMECTHO C KPYMHEMLIMMU MUPOBbLIMA NPOU3BOAMTENSMM
CMa304HbIX MaTepuanos. TakuMm 06pa3oM, Mbl MPUOBPENN 3HaHWS
W MPaKTMYECKUA OMbIT MPUMEHEHWS OOMbLUMHCTBA  CMA3ok,
NCNOMNb3yeMbIX ANS NOALMIHUKOB.

+ YucToTa MexaHuaMoB

+ [poLue 06ecneymTb XOpOoLLEE YNNOTHEHME
+ opMupyeT 3aLLKTHbIN 6apbep

« [pocTas cbopka

+ [pocToT! HUS
I'Ipeumyuqecma OO I © ngﬁog I?eozgzgfblsame (vHorpa ee xBataeT Ha BECb
+ [pocTOTa KOHTPONSt CMA3KK: COCTOSHHUE, YPOBEHD P
CpOK aKcnnyaTauum)
+ Bo3MOXXHO ncrnonb3oBanme NoALMNHIKOB C
npeaBapuTensHO 3aN0XKEHHOM CMa3Koi
+ KoathhnumeHT Tpenus BblLLe, Yem y Macna
+ Heobxoa1Mo xopoLuee ynnoTHeHue npu céopke + [1noxo 0TBOAMT TENNO
. ﬂpVI LNUTENBHOM NPOCTOE MOX0 3alLMULLAET OT OKUCTIEHUs | » an HGOﬁXOﬂMMOCTVI MOBTOPHOro CMasblBaHWA cnenyet
W BNa>XHOCTU CHMMATb M NpoYuLLaTb NOALLIMMHUK
HepoctaTku p

HE3aBMCUMO LIMPKYNSLMK A0 BPaLLEH!S

+ [inuTenbHbIA 3anyck 060pyA0BaHNS NPU HEO6XOAUMOCTH

* HeT BO3MOXXHOCTI MPOBEPUTL YPOBEHL KOHCUCTEHTHO
CMa3Ku, No3TOMY He06X04MMO NEPUOANHECKN NONONHSATL
CMa3Ky, YT06bl BOCTONHUTL YTEUKM, KOMIMEHCUPOBATL
3arpsi3HEHNS 1 CTapeHne cMasku

39 NTN. BnR



NTN. Sng)

XapaKTepMCTMKM KOHCUCTEHTHbIX CMa304HbIX MaTepuasnoB

KOHCMCTEHTHbIA CMa304HbI MaTepuan — aTo NPOAYKT, UMEHOLLMIA KOHCUCTEHLMIO OT MONYXXMAKOW A0 TBEPAOM, NOSYYEHHBIN MyTeM
JVCMIEpCUN 3arycTuTens (Mbina) B XXMAKOM CMasKe (MUHEPabHOE UM CUHTETUYECKOE Macno).

[inst NpuaaHus KOHCUCTEHTHO CMa3Ke HEKOTOPbIX CieLManbHbIX CBOWCTB B HEE MOryT ObITb A06aBNEHbI MPUCAAKK. B cBA3N C TeM, 4TO
BCe YalLle UCMOoNb3yHTCS MOALUMMHIUKN, PabOTaKOLNE C KOHCUCTEHTHOM CMA3KOM, a TaK)Ke Pa3BUBAETCS KOHLIENLUNS NOXM3HEHHON CMa3kK,
KOHCUCTEHTHbI CMA304HbIA MaTepuan CTaHOBUTCS NOHOLEHHBIM KOMMOHEHTOM NOALIMMHWKA. CpoK Cy>X6bl NOALIMMHUKA, a TaKXe ero
MoBeJieHNe B PA3NIMYHBIX YCNOBUSX, B 3HAUMTENBHOK Mepe 06YCNOBNEHbI CBOMCTBAMM NPUMEHSEMOrO CMa304HOr0 MaTepuarna.

DU3NKO-XUMUYECKME XapaKTEPUCTUKM

KoHcucTeHums Knaccbl

KOHCHCTEHLMH MeHeTpauus KoHeueTeHuus
NLGI

+ KOHCMCTEHLMIO MNacTUYHbIX (KOHCUCTEHTHBIX) CMA304HbIX

MaTepuanos KnaceuuumpytoT cornacHo knaccam NLGI 0 385 - 355 Monyxuaxas

(HaumMoHanbHbI MHCTUTYT KOHCCTEHTHbIX cMa3ok CLLIA). 1 340- 310 Ovetb Msirkas
KoHcucTeHLust onpeaensieTcs neHeTpaLueii (riy6uHon norpysKeHus) 2 295 - 265 EranaE
CTaHAAPTHOrO KOHyCa B UCCneayeMyto CMasky (CornacHo 3 250 - 220

TpeboBaHuaM K ucnbitanmam ASTM/D217). 4 205- 175 Monyteepgas

+ [ins NOAWMNHMKOB 06bIYHO BbIGUPAKOT NAACTUYHBIA CMA304HbIN
martepuan ¢ KOHCUCTEHLMeN knacca 2.

BsskocTb 6a3080ro Macna: 06bl4HO 3agaeTcs B cCT (Mm?/c) npu Temnepatype 40°C.

MnoTHocTk: 0,9.

TemnepaTtypa kannenageHus: TeMnepatypa, npy KOTOpoi nagaeT nepsas kanns, AOBEAEHHas A0 XMAKOr0 COCTOSHUS Npu Harpese 0bpasuia.
Mopsigok BennumH: 180°C/260°C B 3aBUCMMOCTM OT COCTaBa NNacTMYHON cMasku. MakcyumanbHas Temneparypa 1cnonb30BaHUs NNaCcTU4HOM
CMa3ku 06bI4YHO 3HAUNTENBHO HUXKE TEMMEepaTypbl KannenaaeHns.

(DyH KUMOHAJIbHbIE TEXHUYECKNE XapaKTEPUCTUKN

YCnoBus MCNONb30BaHNS KOHCUCTEHTHBIX CMA30K (packaTbiBaHue, NepeMeLLIMBaHme) TpebyoT NPUMEHEHNS CrieLManbHbIX MOALLMIHAKOBBIX
CMa304HbIX MaTepNanoB, KOTOPbIE HE MOTYT BbiTb BbIGPaHbI TOMILKO HA OCHOBE WX (DN3MKO-XMMUYECKIMX CBOWCTB.

Wccneposatenbckuii v ucnbitatensHbii LeHTP NTN-SNR nocTOsIHHO MPOBOANT aTTeCTaLUMOHHbIE UCMbITAHMS Ha MOALLMIHNKAX, KOTOpbIe
NO3BONAOT HAM PEKOMEHA0BATL KOHCUCTEHTHbIE CMa3ki, ONTUMANBHO aAanTMPOBaHHbIE ANS 3a[aHHbIX YCMIOBMA AKCMTyaTaLmm.

TexHU4ecKue YCNOBMS aTTECTALMOHHbIX UCTIbITaHWI ONPeAeNstoT KOHTPOSb CIEAYHOLLUMX OCHOBHBIX KDUTEPUEB:
* CTOAKOCTb K MEXaHNYECKIM BO3AENCTBUAM B LLIAPUKOBbIX MOALIMMHUKAX;

* CTOMKOCTb K MEXaHUYECKUM BO3AENCTBUSM B PONIMKOBbIX MOALIMIHUKAX;

* BOAOCTOMKOCTb;

* YCTONYMBOCTb K BbICOKUM 1 HU3KIM TEMMEepaTypam;

* afireauns (LeHTpudyruposanme);

* CTOWKOCTb NPy BUOPALMSIX (NOXKHOE 6pUHENNMPOBAHKE);

* YCTONYMBOCTb K BbICOKWM CKOPOCTSIM;

CUT. A

QTW KpUTEPUM MOTYT BbITb JOMOHEHbI B 3aBUCUMOCTY OT pe3yrbTaTta, KOTOpbIA XOUET MONY4MTb 3akasuuk. BbIGOP CcMa30uHbIX MaTepuanoB
ANs OnpefeneHHbIX paboymnx YCnoBMiA — 3TO KOMMPOMMUCCHOE PEeLLEHME, K KOTOPOMY MPUXOAST Npu paboTe C TEXHUYECKUMM YCNIOBUSIMI Ha
060pyAOBAHUM.

[ina nonyyenns AOMONHATENLHOW MHPOPMALMK O TEXHUYECKUX XapaKTEpPUCTUKAX CMa3oK W uX Mopjbope cnepyer 06patuThbest K HamM
katanoram Experts & Tools unm cBsi3atbcs ¢ npeactasutenscteoM komnanun NTN-SNR B Baluem perviore.
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METOAbI PACYETA NOTPEBHOCTE NOALIMMHUKA B CMA30YHOM MATEPUAJE

BbIEOP BA3KOCTW CMA30YHOI O MATEPVATIA (MACJTA UM KOHCUCTEHTHOI CMA3KM)

" CkopocTb (N), 06/MUH — @@@ § § q§§(§(§§

A.‘--IIMAMIIHIIMM N
i oo | AL 2

AN A |
(AL R L A
o A/ A B
AN ALY

AN VN AT R

FE'"lWI'/”iil"ll'll’ll’llll
. A | L AL A
o CHERRZAZZ42uyaldndyzin
> v __IIIIAHIVIIWIIII‘"IIIII
5 IA'AIAIM!IIM'IIIIII

¢ AL f L | Rouudeckue ponw

5 oS "V‘"IIIAIIMIIIIIIIII

S
P $ ® 20 30 40A5o 100 200 300 500

XA 4 | A U/ AAVII'
Q, oL L
20227 AN A 014
S | A0 /A AN VLAY ALY
07,7, 18 MR AN
/S = AL AR
0

&&&%\
s&h.&

s
N

k‘\‘
AN k

2|\

CpepHuia anameTp noAwmnHuKa (Dm)

- OnpepenuTe cpeaHmin amameTp NOALINMHMKA A = (BHYTPEHHMIA AMaMeTP + HapyXXHblii AuameTp)/2.

+ Cnepys 3a TO4KOW B no rpadouky, HainamTe TOUKy NEPECEYEHNS C IMHUEN YACTOThI BPALLEHWS MOALUMMHWKA.

+ Onpepenute TouKky C, nepeceyeHne ropu3oHTanbHOM MMHUK, MEYLIEN OT TOUKKM B, n BEPTUKANbHON IMHIKM, HAYMHAIOLLENCS OT Npesena
3PEKTMBHOrO (XOPOLLEr0) CMa3blBaHMsi, COrMACHO TUMY MOALIMIHMKA.

+ OnpepenuTe 3Ha4YeHWe HAKNOHHOM NIMHUK, MPOXOAsLLEN Yepe3 Touky C (B AaHHOM cryyae - 60).

+ 3aTem HeobX0ANMO BbIHMCIINTb BA3KOCTb CMAa304HOr0 MaTepuana, B peanbHbIx pabounx YCOoBUSIX, YuuTbIBAs MPK aTOM pabouyto
TeMnepaTypy noALIMMHUKA.

Mo BepTUKabHOI LKkane (Tabaua Ha cTp. 36) BO3bMUTE 3HAYEHME pacyeTHOV 6a30B0IA BA3KOCTH.

OnpegenuTe TOUKY NEPECEYEHMs STOT0 3HAYEHNS 1 paboyel TeMnepaTypbl NOALUMIHWKA.

Tpebyemas BA3KOCTb - 3T0 TO 3HA4EHME, KOTOPOE HAXOANTCS Ha HAKIOHHON NIMHMK, MPOXOASILLEN Yepes 3Ty TouKy (MpubaunsutenbHo SAE
50 nnn VG300 B AaHHOM cryyae).
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KOJIMYECTBO CMA304HOIO MATEPUANA U

NOBTOPHOE CMA3bIBAHUE

CMASbIBAHWE MPW NMOMOLLIN MACJIA “ “
CMASbIBAHNE KOHCUCTEHTHOM CMASKOW

(MMHUMAJIBHOE KOJIMYECTBO) (KOTIMYECTBO)

MuHUManbHbIA MOTOK Macna (CM3/Mm)
300 /3nunLIHee KONMYeCcTBO KOHCUCTEHTHOW CMa3Ki MOXKET BbI3blBaTh
Meperpes NOALMMHUKA.
KoHeueTeHTHas cMaska fomkHa 3aHumaTth 20-30% cBo60AHOM0
MPOCTPAHCTBA BHYTPU NOALIMIHMKA.

200

100

®opMyna BbluMCEHs Tpebyemoro
BECA KOHCUCTEHTHON CMa3Km:
G=0,0056DB

50
40

G = 'pamm (nam cm3)
D = Hapy><HbIit fuameTp NoALMIHNKA (B MM)
B = LLnpuHa nopLumnHuka (8 Mm)

30

20

McknroueHns:

+ KonuyecTBo cma3ku MOxeT ObiTb yBenuyeHo Ha 20% Ans
KOPMyCOB, OCHALLEHHbIX OTBEPCTUEM NS 0TBOSA CMa3KM.

« [lopLWwmMNHKK, BPALLAOLWMIACS HA OYEHb HW3KOW CKOPOCTHW, MOXHO
3anoNHATb CMa3KoW NONHOCTbHO

1
10 20

D+d

CpefHuii anameTp noAwMNHuKa (M) Dm = 2

YACTOTA NMOBTOPHOI O CMA3bIBAHWA

ba3oBasi nepuoAnYHOCTb B Yacax

100000 .y

70000

e LIJapuKoable NOALWMUMHUKK

Liununapuyeckue
I POSMKONOALIMMHUKN
1000

KoHuyeckue
POSIMKOMOALINMHUKYA

Ccepuyeckue

PONNKONOAWMUNHUKN
Pabouyas ckopocTb
MakcumanbHas cKopocTb

005 0,1 0115 02 0,25

03 03 04 045 05 055 06 065 07 075 08 08 09 09 1

0,27

YacToTta noBTOPHOr0 cMasbiBanus (Fb) 3aBucvT OT TMNA NOALUMMHIKA 1 COOTHOLLIEHNS PaBoYen CKOPOCTW M MakCUMasbHOW CKOPOCTH,
YKa3aHHOM B CeumcrKkaLimi NOALIMMHUKA.
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[laHHoe 3HayeHne 4acToTbl MepecMmasbiBaHus HeOOXOAMMO OTKOPPEKTUPOBATL CREeAyloWMMN KO(MUUMEHTaMM, 3aBUCILAMIA OT
BHELLIHNX YCNOBMIA 3KCMlyaTaunn MexaHnamoB (Mblib, BNAXHOCTb, YAAPHAs Harpyska, BuOpaumn, BEpTUKabHOe NONoXeHue, paboune
Temneparypbl 1 T.4.), no hopmyne: Fc=Fb x Te x Ta x Tt

BHewHss cpepa np‘lﬁl::::w o Temnepatypa
Moo YnapHas Harpy3ka ) [Ins
G ereco peprmanoe | A oo b0 o | HOOTATEETpHOi
noNoXeH1e

Te Ta Tt Tt

CpeaHuit 0,7 000,9 0,7 000,9 75°C 0,7 10 0,9 -
Bbicokuii 0,4 n00,7 0,4 10 0,7 75°C no 85 °C 0,4 po 0,7 0,7 10 0,9
OueHb BbICOKHIi 0,1 80 0,4 0,1 80 0,4 85°C po 125 °C 0,1 80 0,4 0,4 10 0,7
| - - 130°C 70 170 °C - 0,1 80 0,4

Mpumep: nopwunHmk 22212EA €o CTaHZAPTHONW KOHCUCTEHTHOW CMa3Koi, YacToTa BpalleHus - 1500 06/MWH., ycnoBus - Mbinib, Mpu
Temnepartype 90°C, Npoume OrpaHnuMBatoLLMe YCroBIs OTCYTCTBYHOT:

22212 = chepnyeckmii pONMKONOALIMIHIK

basosas Tennosas yacToTa BpatieHns = 5600 06/MuH.

®akTtnyeckas ckopocTb = 1500 06/MuH.

DakTnyeckast ckopocTs = 1500 06/mud _ 1500
N g, CKOPOCTb = 5600 06/MuH 5600

= 0,27 —> 4aCT0Ta NOBTOPHOrO CMa3blBaHKs = 45004 Te=05 —> mbinb
Ta=0,9 —> HopManbHas cpeda

CroppekTupoBaHHas YacTota Fc = 4500 x 0,5 x 0,9 x 0,3 = 600h Tt=03 90°C

BEC KOHCWUCTEHTHOW CMA3KM MPY MOBTOPHOM CMA3bIBAHWM

CKoppeKTMpoBaHHas YacToTa NOBTOPHOIO CMa3blBaHUs B Yacax

. = [laHHasi CKOppeKTMpOBaHHas 4actoTa
ncnonbL3yeTcs Ang onpefenexus Beca

CMa304YHOro MaTepuana, KoTopbli

3aK/afblBaeTcs MOBTOPHO M 3aBUCHUT OT:

* LWUMPYHbI NOALIMNHMKA B

* Hapy>kHoro auameTpa D

+ KoachpuumeHTa €, KOTOpbIN GepeTcs

U3 CneaytoLlein KpuBoM, Takum 06pasom,

nonyyaem ypaBHeHue:

P=DxBxc, roe P = Bec cmasku (B rpammax).

5000
4000
3000

2000

1000

700
600

500
400

300

200

[Mpumep:
[nst noAawmnHuky 22212
(D=110, B=28)
IF II P=110x28x0,0034=10
Koadhpuumert ¢ Takum 06pa3oM, Mony4aeM, 4to
0,001 0,0015 0,002 0,0025 0,003 ot 0,0035 0,004 0,0045 0,005 HeOGXOD‘MMO ,U,OﬁaBJ'IﬂTb 10r CMa3KM
Kaxxable 600 vacos paboThI.

|-|pVI MoJ06HOM BbIYUCIEHWM, B nepsom I'IpVIﬁﬂM)KeHMVI MOXHO KCNoJIb30BaTb
clenyoLue 3Ha4eHns:

MAPAMETPbI KOPPEKTUPOBKIM PACXO[JA CMA3KN

YacToTa cMa3ku Bpy4Hyt0 ‘ KonuyecTtBo B YacToTa 3ameHbl Npu
(opHo HaxkaTune = 1cM3) heHb aBTOMaTUYECKOiA nofaye cMa3ku
Ot 100 ao 120MM | 4 HaxxaTHs B AeHb 1 mecsil
2 HaXxaTus B ieHb 2cMm® 2 Mecsua
Ot 8 1o 10 HaxxaTuit 3a Hepento 1,5cMm® 3 mecsua
Ot 8 po 10 HaxxaTui kaxable 15 aHen 0,7cm® 6 MecsueB
MeHee 50mM | 8-10 HaxxaTuin B MecsiL 0,3cm? 12 MecsiLeB

JvameTp Bana
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MoHTa>X U [EeMOHTaXX NMOALLUMHUKOB

MHeHue cneunannucToB

MoHTaX NOALLMIHIUKA — 3TO OCHOBHOW 3Tar, KOTOpbIii 06YCNOBIMBAET CPOK CITy>K6bl M HOpMaIbHOE hyHKLIMOHUPOBAHHE YCTAHOBKY.

[anHble 0 Munnonax nopwmnHukoB NTN-SNR, npoaaHHbix Ha pbiHKe, MO3BOAUAM HaMm COOpaTb O4YEHb TOUHYH) CTATUCTUKY OTHOCUTENLHO
npumH 0Tka3os. CobpaHHas MHopMaLMS MO3BONMNA BbISBUTL OCHOBHOM (DAKT: YPe3BbIYAHO PEAKO CIyHaETCs, YTO NOALMIHIK Cam Mo cebe
SBNSETCS NPUHMHON NPEXAEBPEMEHHOIO BbIX0Aa 13 CTPOSt. B 90% cryyaes npuunHbI CEAyeT UCKaTb BO BHELLHUX (hakTopax, KOTopble AensTes

Ha 4 6onbLLMe rpynMbl.

+ HecooTBeTcTBYIOLEe CMa3biBaHue (55%)
HecooTBeTCTBYytOLlEE WMAN HEKAYECTBEHHOE CMasbiBaHWe
3HAYNTENBHO COKPALLAET CPOK CAY>XObI MOALMMHNKA.

Komnanus NTN-SNR BbinyckaeT B npoAaX<y NOHbIA aCCOPTUMEHT
KOHCUCTEHTHbIX  CMa30K, aAanTupoBaHHbIX AN BCEX BWAOB
060pyA0BaHNS, @ Takxe npeanaraeT CUCTEMbl aBTOMATUYECKOro
CMas3blBaHus.

+ 3arpsasHeHus (18%)

Okpyxarowjas cpeaa, B KOTOpOi paboTaioT NOALMMHIKK, 3a4acTyro
0YeHb 3arps3HeHa. [lecTBUTENbHO, Mblflb, MOKOLME CPEACTBA W
T. B. — 970 Te (haKTOPbl, KOTOPbIE CYLLECTBEHHO COKPALLAIOT CPOK
CRy>6bl MOALIMMHUKOB.

[Ons pewenns atux npobnem komnanust NTN-SNR paspabotana
LWIAPOKNA aCCOPTUMEHT YMNOTHEHWA M rOTOBA MOMOYb Bam
npu BbI6Ope peLeHnid, Hanbonee afanTUpPOBaHHbIX K Bawewmy
060pyA0BAHMIO.

+ HenpaBunbHbIii MOHTaX (17%)

MoHTax nopWwMnHMKa B 060pyAOBaHNe — 3TO OCHOBHOW 3Tan,
KOTOpbIA ONpeaensieT CpoK ero cyxo6bl. [encTBuTensHo, npu
HenpaBUIbHOM MOHTaXKEe MOALIMMHUKA BO3HUKAET GOMbLIOW pUCK
€ro 6bICTPOro BbIXOAA U3 CTPOS.

Moao6Hoe NoBpeXAeHNE MOXET BbIPa3nTbCS B (HOPME HEOObIHHOMO
Lyma. B KpaTKOCPO4HON NEPCNEKTUBE 3TO NPUBOANT K YCTANIOCTHOMY
n3Hocy nosepxHocTe noawmnHmka. Komnanms NTN-SNR MoxeT
B3SITb HA CE651 MOHTaX M IEMOHTAXK MOALLMMHUKOB UMM MPELANOXKUT
Bam Kypc 06y4eHnsl, MHCTPYMEHTbI U NpUCnocobaeHus, bnaroaaps
KOTOpbIM 3TH onepaunm 6yayT 6onee 6e30nacHbIMU U MPOCTbIMM.

+ YcTanocTHbii n3Hoc (10%)

MoAWMNHAKM — 3TO YSI3BUMbIE KOMMOHEHTbI, MOABEPXKEHHbIE
YCTanoCTHOMY M3HOCY, MOCKONbKY STOMY HEPEAKO CMOCOOCTBYIOT
YCNOBMS 3KCMlyaTauun, KOTOpble HENb3si Ha3BaTb ONTUMAbHBIMM
(neperpyska MaluMHbl, HELOCTATOYHOE CMa3blBaeHue W T. f4.).
Harpysku, npunaraeMble K akTUBHbIM MOBEPXHOCTSIM MOALIMIHIKA,
yepes HeKOTOPOE BPEMSI MPUBOAST K NOBEPXHOCTHOMY OTCHAMBAHMIO.
OT0 HOpManbHOE SBNEHMe, KOTOPOE 03HAYAET «ECTECTBEHHYIO
CMepTb» MOALMMHMKA.

Halum MeToAbl KOHTPONS M NOAAEPXKKA HALLWX 3KCIEPTOB NO3BONST
Bam npuHsiTb NpaBunbHbIE Mepb NPK MOSIBAEHWM NEPBbIX NPU3HAKOB
YCTaNoCTHOTO U3HOCA W OpraHU30BaTh COOTBETCTBYHWME paboThl
M0 TEX0OCNY>XMBAHMIO U PEMOHTY.

X0N04HbIM MOHTAX NOALIMMHUKOB

XONOoAHbIA MOHTAX MOALMMHUKOB — 9TO Camblii MPOCTOM ¢Mnocob,
KOTOPbI MOAXOAMT — ANs MOAWMMHAKOB Mamnoro W CpemHero
[ANaMeTpa Mpi He 04eHb TyrUx Mocagkax.

Mpo6nembl, KOTOPbIE YalLe BCEro BO3HWKAOT MU JaHHOM METOAE

MOHTaXa:

* HECOOTBETCTBYIOLME MOCALKM MMM M3HOLLEHHbIE MOCAOYHbIE
MecTa;

* CIULIKOM CWITbHbIE MMM HEMPABUIIBHO MPUMOXKEHHbIE YCHNS U
yAapbl, KOTOpble MPUBOAST K paspbiBy KOMEL, MOBPEXAEHMIO
YNNOTHEHWA U MOSIBNEHMIO BMATUH HA JOPOXKAX Ka4eHus!;

* HEeMPOM3BOJIbHOE NOMafaHu1e B MOALUMMHUK MOCTOPOHHUX YacTuLy
WY XKUAKOCTEH, KOTOPbIE HAXOAATCS B 30HE MOHTaXa.
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PekomeHpaumu komnadum NTN-SNR
MpaBuno 1 : NOAWMNHUK BOMXKEH ObITb 3aaT Ha BPaLLAoLLEMCS
3/IEMEHTE, Ha KOTOPbIH OH YCTaHaBNMBAETCA.

AHanu3a BpatleHms

BekTop Harpy3ku
HenoasuxeH
OTHOCUTENbHO
Hapy>XHOro KofbLa

(4acToTa cny4aes)

Kopnyc 1 BeKTop Harpy3ku
HenozBIXHbI (95%)

o

Bpaujaroieecs
BHYTPEHHEe KOMbL0

Kopnyc 1 BekTop Harpy3aki
spawatotcs (0,5%)

-~

O

HenopguxHoe BHyTpeHHee:
Konbuo

| TMpyHuMN KpenneHus

BHyTpeHHee KonbLo
MOCaXEHO C HATArOM
Ha Ban

BekTop Harpyaku
HENoABIKEH
OTHOCUTENbHO
BHYTPEHHETO KoMbLia

Ban 1 BeKTOp Harpysku
HEMoABUXHbI (3%)

Ban 1 BekTOp Harpysku
Bpawatotes (1.5%)

-~

\-

HapyXHoe
KOMbLI0

I 0€ HapyXXHoe
KOMbLIO

Hapy>xHoe KonbLo
MOCAXEHO C HATSIOM
B KOPMyC
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I'IpaBuno 2 : yCTaHOBKa MOALIMNHUKA NpW MNOMOLWWM BTYNKKM LOCTUraeTcs CMNOBbIM BO3EACTBMEM HA TO KOMbLO, KOTOpo€e
yCTaHaBNIMBaeTCA C HaTAroM unu BO3fieiicTBMEM Ha 06a KonbLa 0JHOBPEMEHHO. B Takom clny4ae ypnaetcsa n3bexarb l‘I[.)l.:,‘3MepH0[;|
Harpysku Ha Tena Ka4eHus, Y10 No3BOSIAET NPefynpeanTb NOBPEXXAEHNE NOALLIMMHUKA.

MueHue cneuunanuctoB Komnanum NTN-SNR:

YT106b! YIPOCTUTL MOHTAX W MPEAYNPEANTb KOHTaKTHYIO KOPPO3NIO

Bana unm Kopnyca:

+Bcerga ucnonb3yiite MoHTaxHyro nacty NTN-SNR. Ora
ryctas macrta no3BonsieT COXPaHWUTb KA4eCTBO MOBEPXHOCTEN
KOHTaKTUpytoLMX AeTanei. lMpn oTCyTCTBMM NacTbl KOPpO3us
NOCTEMNEHHO BbI3bIBAET HAPYLLEHWNE NOCAAKN MEXAY NOALLMMTHUKOM

anI MOHTaXe MOALWMWMHUKA Ha rnagkuid Ban, ecnu npun 3aTom
TpeGyeTCﬂ Tyras nocapgka W npofLonbHOe no3uunoHupoBaHue
NOJALWMNHKKA, UCNOJNIb3YeTCa BTYNIKA U NOAWNMHUK C KOHUYECKUM
BHYTPEHHUM OTBEPCTUEM.

MpUHUMN FeACTBUS CTSKHON BTYNKU

[puHLMN felicTBUS 3aKPeNUTENbHOM BTYNIKN

11 BAIOM (111 KOPMYyCOM), B pe3ynbTaTe Yero BOSHUKAKT BUOpaLum
1 MPOBOpaYMBaHNe KoJbLa, KOTOPLIE, B CBOK O4epefb, CTaHyT
MPUYMHON NPEXAEBPEMEHHOTO MOBPEXXAEHNS NOALLMMHMKA.

* HE [OMycKaikTe NonajaHue YacTul 3arpsi3HEHUA MPU MOHTAXE
(MeTannmyeckas CTpyKa, XXMAKOCTb U T. I.).

MoHTa>k NOALUUMHKUKOB C Harpesom

MoHTax B ropsyem COCTOSIHUM MO3BONSET 3a CYET HarpeBa
MOALIMMHAKA YBENNYNTL AMAMETP BHYTPEHHErO KombLia, 4Tobbl 6€3
YCUNWiA HAAETb MOALIMMHIK HA Bar.

« [Tpu Tyroit nocaaxe NOALNMHMKA NEPes YCTaHOBKOW NOALLMMHUKA
B KOPMYC NOCNeAHN MOXHO HEMHOrO PacLUMpUTb NOCPEACTBOM
Harpesa.

*Mnn HaobopoT, MOXHO TakXe OXAafnTb Ban WM KOJbLO
NOALINMHNKA C MOMOLUBIO CXXMIKEHHOrO rasa, YTobbl 06NerynTh
YCTaHOBKY NMOALIMMHUKA.

WupykumonHble Harpesatenu NTN-SNR sBnstotcs ayywum
PELLEHNEM C TOUKM 3PeHUst 6e30MacHOCTU, YNCTOTbI W BbICTPOTHI
UCMOJHEHNS MO CPABHEHMIO C HArpeBOM B MACMSHOW BaHHE, C
NOMOLLbIO 3NEKTPOMANTKIA UK B NEYM.

3anpelyaeTcs UCNonb30BaTh ra3oByld ropeky ANS Harpesa.

Muenue cneunanuctoB komnaHuu NTN-SNR:

TemnepaTtypa He JOMKHA ObITb CIMLIKOM BbICOKOM, 4TOObI OHA HE
BbI3BaNa U3MEHEHWE XapakTepuUcTuk ctanm (He Boiwe +130°C) uan
NOBPEX/AEHNE BHYTPEHHUX KOMMOHEHTOB MOALIMMHMKA.

C Apyroii CTOPOHBI, OHA AOMKHA ObITb AOCTATO4HOM, 4TOOI BbI3BATH
COOTBETCTBYIOLLIEE PACLUMPEHNE, 06ECMIEUNBAIOLLEE NETKIMA MOHTAX
MOALUMMHMKA 38 CYET BPEMEHHOTO YMEHBLUEHNS HATAra.
Temneparypa Harpesa 3aBUCHT, C OAHOM CTOPOHbLI, OT Pa3MepoB, C
Apyron — OT nocaaku 1 Matepuana nocafo4Hoi NOBEPXHOCTH.

[‘a3oBas ropefika MOXEeT Bbl3BaTb J0KaJibHOe MOBbILEHNE
TeMmnepartypbl, NpUBOAsALLEE K CHUXEHUIO TBEPAOCTH MOALUMMHUKA
1, COOTBETCTBEHHO, K COKpALLEHWUIO CPOKa ero CJ'Iy>K6bI.

PEKOMEHAOBAHO

B Lienom pexoMeHytoTCS criefytoLLme TEMNepaTypbl Harpesa::

BHYTpeHHU guameTp Temnepatypa HarpeBa

[lo 100mMMm +90°C
100-150MMm +120°C
Bonee 150MM +130°C

[MOALWMNHUKY C YNNOTHEHMSIMU HE JOMXKHBI HAarpeBaThCs Bbilue 80°C.

a5 NTN. Sng
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['MapaBnnyecknin MOHTaXxX

MoHTaX KpynHOra6apuTHbIX MOALWMMHUKOB C KOHWYECKMM
OTBEPCTUEM TPEOYET NPUNOXKEHNS 3HAUUTENBHBIX YCUIHIA, KOTOPbIE
TPYAHO OCYLLECTBUTL C MOMOLLBIO MHCTPYMEHTOB, OCHOBAHHbIX Ha
NpUMEHeHM MexaHu3Ma BMHT-raiika. B Takux cnyuasx cnegyet
WCMOMNb30BATH rMAPABMYECKME NPUCTIOCOBNEHMS.

MeTon cocTouT B CnepytoLieM: Macno noAaeTcs noj BbICOKMM
NaBNeHWeM ANs cO3MaHUst MACcsHOW MNEHKN Ha BCEN KOHTAKTHOM
NOBEPXHOCTH MexXay LLIeNKOoiA Bana u BHYTPEHHUM KOJIbLIOM — 3TO
YMEHbLUAET TPeHWe, BO3HWKAIOWEe Npu mocagke, W obneryaet
dukcavmto.

ATOT MeTOA MOXXHO NPUMEHATb AN ABYX TUMOB MOHTaXa:

OZHOBPEMEHHO MOXET MCMOMb30BaTLCS MMAPABAMYECKas raika,
KOTOpas pasBuBaeT HeobxoauMmoe ycunue Ans obecneveHus
MOHTa)a MOALLMMHKKA.

[ing TOro 4To6bLI 0BNMErYNTb MOHTAX, MOXHO NMPUMEHATb 002
MeToAa. KOHTPOSb 0CTATOYHOTO 3330pa BbIMOMHSAETCS C MOMOLLbHO
KanubpoBaHHbIX LUYNOB MMN MHAWKATOPA, KOTOPbIA M3MepseT
CMELLIEHE MOALLMMHNKA Ha KOHWMYECKON LLEHKE.

— YcTaHoBKa Ha HUNUHAPUYECKOM Bany C 3aernuTeanoﬁ BTVHKOVI

» 3akpenuTtenbHas BTynka

» CTs>kHas BTynka

YCTaHoBKa Ha CTXKHY0 BTYNIKY Npu CTATUBAKOLLEM yCUNUK I'MJJ,paBJ'IIAHeCKOﬁ raiiku

I'IpwmeanMe: 0J13 MOHTa>)Ka U AEMOHTaXa MOXHO UCNOJIb30BATb OAHY U TY Xe rnapaBJIMHECKYHO raﬁKy.

—> YcTaHOBKa Ha KOHUYECKYIO LueiiKy Bana

NTN SNR

NTN SNR

OnHOBPEMEHHOE MCNONb30BAHWE MMAPABNNYECKOI raliku 1 BpbICKA Macna Ans Co3AaHNs MacnsiHon NieHKM
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MoHTa>kHbIV 3a30p

OceBoii 3a30p

MockonbKy 0ceBOii 3330p Ja 3aBUCUT OT paanansHoro 3asopa Jr, ero
MOXKHO BbIYMCIUTb MO CreaytoLLen hopmyne:

J,=227Y,J,

YMeHbLueH1e 3a30pa Npu MOHTaxe

Mpu MOHTaXKE MOALMMHUKA HA BTYAKY MW HA KOHUYECKYHO LLEAKY
Bana paclUMpeHne BHYTPEHHEro KONbLa MOALMMHNAKA YMEHbLUaeT
BHYTPEHHWI  papvasibHblii  3a30p  NOAWMMHMKA.  V3aMeHenvne
3330pa NO3BONAET OLEHUTL CTeneHb HaTtsara. MameHeHne 3asopa
HYXXHO KOHTponMpoBaTtb. CnepyeT y6eauTbCsi, YTO AOCTUTHYTA
HE06X0ANMas BENMUMHA OCTATOUHOrO 3a30pa, KOTOPbI HE06X0AUM
AN HOPMAIbHOW PaboTbl NOALIMMHMKA.

Cdpepuyeckuii ponmKonoAWMNHUK
* MpyHUMN n3MepeHus

Y6eantecb B COOCHOCTW konel. [MpoBepHUTE MOALUMMHUK, YTOObI
POMVKY 3aHSNM CBOE MECTO.

3a30p W3MepseTCs C MOMOLLBID KannBpOBaHHbIX LLUYMOB, KOTOPLIE
BCTABNSKOTCS MEX[Y HapyXHbIM KOMbLUOM W ponukamu. [ns
MOALUMMHNKOB 60NbLLIOTO pa3mepa He CREAyeT MCMOMb30BaTh LUyMbl
TonwmHon 6onee 15/100 MunAMMETPA, T.K. OHW CAULLKOM XECTKME,
4TO6bl NPUHSATL HOPMY [OPOXKKW KauyeHus, — ChepyeT BblOpaTh
KOMEMHALWMIO 60N1ee TOHKMX LLyMOB.

* MeTozb! n3meperus
MoHTaX Ha ropu3oHTaNbHOM Basy

@ /I3meperme HavanbHOro 3a3opa

M3mepeHue BbINONHSETCS OAHOBPEMEHHO HA 2 POAIMKAX 2 PAJOB.
Haiigute B Tabnuue Ha CTp. 48 3HaueHWs CTaHAAPTHbIX 3a30P0B,
COOTBETCTBYHOLMX BHYTPEHHEMY AMAMETPY MOALIMMHUKA U Knaccy
€ro 3a3opa (KOMoHKa 2 Tabnuubl).

Bbibepute wyn uyTb 6OMblIE TOMWMHbI, YEM MUHMMANbHOE
3Ha4yeHue 3a3opa (KonoHka 2). BeeguTe wwyn nop yrnom mexpy
Pasrpy>XeHHbIMA  PONIMKAMA M JOPOXKOWA KAYEHUS HAPYXKHOrO
KofbLa (BEPXHSS YacTb MOAWMMHMKA, €CnW OH OMMpaeTcs Ha
HVKHIOK YaCTb, MMM HUXKHSS YacTb MOALUMMHUKA, ECNIM HAPY>KHOe
KOMIbLO OCTAeTCs B CBOOOAHOM M MOABELIEHHOM COCTOSHMMN).
BcTaBnsiTh Wynbl HYXKHO C MOCTENEHHO BO3PACTAMOLLIEN TOLMHOM.
BennunHa 3a3opa — 970 3HAYEHWE, KOTOPOE HaxoauTcs MexXmy
TONLUMHON MOCNEAHErO LUyna, NPOXOASLIEro B 3a30p, U TOLUMHON
Lyna, KOTOPbI HE MPOXOANT B 3a30p. OTO 3HAYEHNE JOSDKHO ObITh
MEHbLLE MaKCUMANbHOI0 3Ha4eHWs 3a30pa.

@ KOHTPOSb yMeHbLLEHUS 3a30pa
—> B papvanbHoM HanpaBneHuu

3aTsHuTe TakuMm 06pasoM, uTOObl [OOMTHCS  YMEHBLUEHMS
BHYyTPEHHErO 3a30pa B YCTaHOBMEHHbIX npegenax. Metog
W3MEPEHNs OEHTUYEH TOMY, YTO OMMCaH Bbilwe. YbeauTech, YTO
OKOHYaTeNbHbIV OCTATOYHBIA 3a30p, 3aBUCALLMIA OT Knacca 3a3opa
NOAWMNHAKA, paBeH, MO KpaiHei Mepe, 3afaHHOMY 3HAYEHWIO
(konoHka 3).

—> B oceBOM HanpaBneHuy (CNOLLHOI Ban ¢ KOHUYECKOIA LLIGHKOM)

OceBoe nepemeLlenre, COOTBETCTBYIOLIEE HATArY, JOMMKHO ObITb
B MPefenax yCTaHOBNEHHbIX MPEAenbHbIX 3HA4eHM (KONoHKa 4).
Y6eanTechb, YTO OKOHYATENbHbIA OCTATOYHbIA 3330, 3aBUCSLUNNA
OT KJacca TOYHOCTM MOALUMMHWMKA, PaBEH, MO KpaiHel Mepe,
YKa3aHHOMY 3HaYEHMI0.

[ins MoHTaXa@ ¢ ncnonb3osaxnem rgpasnuyeckon raikn NTN-SNR
KOHTPOSIb OCEBOr0 MEepemMeLLeHnst OCYLUECTBAAETCS C MOMOLLbIO
WHAMKATOPA, YCTaHOBNEHHOrO Ha ruapasnnyeckoii ranke NTN-SNR.
[ins aTux Lueneii npefycMOTPEH dhvkcaTop.

OH u3MepsieT nepeMeLleHne MOpLUHS, KOTOpbIA  HajBuraeT
BHYTPEHHEE KOMbLO MOAWMMHMKA HA MOCAJAO04YHOE MECTO. IJTO
HaZIeXXHbIA W BBICTPbIA METOA KOHTPOMS YMEHbLUEHUS paananbHOro
3asopa.
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KOHTpOﬂb paauanbHOro 3a3opa npu MoHTaX)<e:

BHyTpenHu
aumma |0 | 0 | o [ c [ e [ o | |
NOAWMNHUKA co 3 G4 Co C3 C4 MM

(Mm) CornacHo ISO  CornacHo ISO ~ CornacHo ISO

5753 5753 5753 Kownyc 1:12 Konyc 1:30
m (B MM) (B Mm) (B MM)

MuH. | Makc. | MwH. | Makc. | MuH. | Makc. MuH. | Makc. | MwH. | Makc.

30 40 | 0,035 | 0,050 | 0,050 | 0,065 | 0,065 | 0,085
40 50 | 0,045 | 0,060 | 0,060 | 0,080 | 0,080 | 0,100
50 65 | 0,065 | 0,075 | 0,075 | 0,095 | 0,095 | 0,120
65 80 | 0,070 | 0,095 | 0,095 | 0,120 | 0,120 | 0,150
80 100 | 0,080 | 0,110 | 0,110 | 0,140 | 0,140 | 0,180
100 | 120 | 0,100 | 0,135 | 0,135 | 0,170 | 0,170 | 0,220
120 | 140 | 0,120 | 0,160 | 0,160 | 0,200 | 0,200 | 0,260
140 | 160 | 0,130 | 0,180 | 0,180 | 0,230 | 0,230 | 0,300
160 | 180 | 0,140 | 0,200 | 0,200 | 0,260 | 0,260 | 0,340
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 | 355 | 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 | 0,570 | 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

4 5 (0350|0400 | - |-
4 6 |0400) 0450 | - |-
5 7 104500600 | - |-
6
7

8 0600|0750 | - |-

10 | 0,700 | 0,900 | 1,700 | 2,200
7 7 9 9 12 10,750 | 1,100 | 1,900 | 2,700
1 10 13 12 17 | 1,100 | 1,400 | 2,700 | 3,500
12 11 15 14 19 | 1,200 | 1,600 | 3,000 | 4,000
1,300 | 1,700 | 3,200 | 4,200
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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*MpakTn4eckuii MeToA M3MEPEHIs 3a30pa C TOYHOCTbHO A0 1/100 MM ¢ NOMOLLbIO Lyna. [ins 3HaueHui MeHee 4/100 MM 1CnoNb3yiATe NNacTUHYATbIE KanMGPOBaHHbIE LLYMbI.

COOTHOLLEHME MEX [y OCEBbIM CMELLEHWEM NOAWMMHMKA (a) C
KOHMYECKMM OTBEPCTMEM WU COOTBETCTBYHOLMM YMEHbLLUEHWEM €ro
3a3opa AJ;:

= 0CeBOe CMeLLeHre
= YMeHbLLUEHMe paananbHoro 3asopa

= K03(hHMLMEHT YMEHbLLEHMS 3a30pa
Ha BHYTPEHHEM KOfbLie
ti = 0,75, eCv NOALMMHIAK

YCTAHOBIEH HEMOCPEACTBEHHO Ha

KoHycHocTb 1/12 a=12AJ /t KOHMYECKYHO LUEHKY CMINIOLIHOrO Bana
ti = 0,7, €CTIM NOALUMMHIK YCTaHOBMEH

KonycHocTb 1/30 a=30AJ /t Ha KOHMHECKY+0 BTYNIKY

J[leMoHTaXx noAawwmnnHuKa

MHeHue cneuvanucToB

ByabTe OCTOPOXHbI MpU fAeMOHTaxe: Geperute Bawe
obopynoBaHUe U 3KOHOMbTE BpeMs, cobniopaiiTe Mepbl
6e3onacHoOCTH.

Mo Mepe BO3MOXHOCTY MPU AEMOHTAXE NOALMMHMKA ChEMHMK
CnenyeT 3aKpennsiTb Ha KOMbLIE, YCTAHOBIEHHOM C HATSIOM.
CyLLEeCTBYIOT pasinyHble TUMbl CbEMHUKOB B 3aBUCMMOCTM OT
BO3MOXHOCTEN 3axBaTta MOALLMNHUKA, NETKOCTU AOCTyna U Cubl,
TpeByeMOi NSt AEMOHTaXA.

CbEMHMKM, OCHALLEHHbIE HACOCOM W TWAPABNIMYECKUM [IOMKDATOM,
MO3BONSOT 3HAYMTENBHO 0BNErYuUTb SEMOHTAX MOALMMHUKA. OHM
NErko YCTaHaBMMBAKTCS HA MeCTO 6n1aroapsi CaMoLIEHTPYPYHOLLMMCS
3axBatam.
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LlACTb 4 TexHu4eckne pekoMeHAaLnmn

[leMOoHTaXK NoALWNMHMKOB rnpu nomMmoLUu rnapaBiany4eCckKnx I'IpMCI'IOCOﬁJ'IeHI/IVI

HexoTopble nocafo4HbIe NOBEPXHOCTY A5 YCTAHOBKM MOALMMHUKOB
OCHALLAKOTCS TEXHOMNOTMYECKUMM KaHanamn W KaHaskamu Ans
JEMOHTaXa NP1 MOMOLM  TMAPABIMYECKMX MPUCTIOCOBNEHMA.
AHanoriHo 3akpenuTenbHbie v cTsbkHble BTNk NTN-SNR uMetot
TakyH0 XK€ KOHCTPYKLIMIO Ansi BasoB AMameTpom 200 MM 1 60fIbLLE.
OT0 BbICTPbIN M HABEXHbIA METOA, ANS KOTOPOro HEOBXOAVM HAacoC
BbICOKOTO AaBNIEHNs C MakcuMaribHbIM fasnennem 700 6ap npu
MCIOMb30BAHNIN /i1t KOHUHECKWX MOCAJI0UHbIX MOBEPXHOCTEN.

P [leMOHTaX MOALIMMHNKOB
NpY NOMOLLM rMAPaBANYECKNX
npycnocobaeHui

HakpyTuTe rugpasanyeckyo raHKy Ha BTYJKY, He NPUXUMas ee BNNOTHYH K
MOALUNMHWKY. [MoaasaiiTe Macno Ao U3BneveHns BTYJKK

anIHLlVII'I rMApaBInyecKoro AeMoHTaxa c Mcnonb3oBaHWEM KaHanos nogaqv Macna

Ecnv nocapoyHas MoOBEPXHOCTb LMAMHAPUYECKOW (DOPMbl,
HEO6XOAMMO MPUIOXMTbL 6ONbLUOE AABNEHWE U B Ka4vecTse
BCMOMOraTenbHOro CPeAcTBa MCMONb30BaTh MeXaHMyeckue
CbEMHMKM.

Ecv npu MOHTa>e MCroNb30Ban1Ch 3aKPEMUTENbHAS MM CTSHKHAS
BTYNKa, MOXHO WCMOb30BaTb FMAPABAWYECKYD ranky ans
OCYLLECTB/IEHMS BbICTPOO M JIETKOr0 AEMOHTEKA.

P [leMOHTaX NOALIMMHUKOB
NpY NOMOLLM rUAPaBANYECKNX
npycnocobaeHui

HaxpyTtuTe ruppaBnnyeckyto ral?le Ha CTAXHYHO BTYJIKY, MPY 3TOM NOPLUEHb [OMHKEH
KacatbCs noALmMnHyka. MoaasaiiTe Macno Ao U3BneYeHns BTYJIKW

e

ppaBnnyeckoe Npucnocobnexme Ans AeMoHTaxa
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B 3aBMCMMOCTH OT Cepum 1 pa3MepoB y CCHEPUHECKMX PONMKOBBIX MOALIMMHMKOB BbIBAET pasnmnyHas
BHYTPEHHSIS KOHCTPYKUMSl. CM. HUXKe mnepeyeHb BCEX BO3MOXHBIX BapUAHTOB KOHCTPYKLMA

nogwmnHukos NTN-SNR.

O6wasa nHgpopmauus

KoHcTpyKkums

* B 3aBUCMMOCTY OT CEpuii M pa3MepoB MOALIMIHUKK
WU3roTaB/IMBAIOTCSA COMIACHO CEAYHOLNM XapaKTepucTUKam:

» MoAWMAHNKN KOHCTPYKUMA E nnn V ocHawaroTces
CUMMETPUYHBIMU POSIMKAMM.

+ [OALMMHUKN KOHCTPYKLMKM B 0CHALLAI0TCS aCMMMETPUYHBIMM
ponuKamu.

KoHcTpykuma V

[lBa OTKPbITbIX CTaJIbHbIX LWTAMMNOBAHHbLIX cenapaTopa,
LEHTPMPOBAHHbIX MO POJIMKaM. OTCYTCTBVI(-} CpenHero 60pT|/1Ka
MW HanpasnAKLLIero KobLa. BokoBble yaep>xusaroLye KonbLa.

KoHeTpykuma VM

MaccuBHbI Hepa3beMHbI NaTyHHbINA cenapartop,
LIEHTPMPOBAHHbIN MO POAKAM A MOALUMIHAKOB cepun 213xX,
W LIEHTPUPOBAHHbIA MO BHYTPEHHEMY KOMbLY ANSt NOALIMITHUKOB
Ipyrux cepuid. BokoBble yaepXxuBatoLLme KonbLa.

KoHcTpykums EA

[1Ba cTanbHbIX LITAMMOBAHHBIX CenapaTopa ¢ OKHamm,
LIEHTPUPOBaHHbIE MO BHYTPEHHEMY KOJbLy. OTCYTCTBUE CPEHErO
60pTIKA UK HAMPABNISOLLEro KOMbLia

KoHeTpykums EM

MaccvBHbIi LienbHbIA CenapaTop, LIEHTPMPOBAHHBI N0 PONMKaM.
OrtcyTcTBuHe cpeaHero 60pTMKa UM HaNPaBALEro KombLa.
BokoBble yaepxusaroLme 60pTukm.

KoHeTpykumsa EG15

[lBa nonuammnpHbIx cenapatopa, LLEHTPUPOBaHHbIX MO
BHyTpeHHeMy konbLy. OTCYTCTBME CPEAHEr0 6opTHKa M
HanpasNSIOLLEro KofbLia.

KoHcTpykums B

[1Ba MaccmBHbIX CTasbHbIX CEnapaTopa ¢ MexaHN4eckoi
06paboTKOM, LIEHTPUPOBAHHBIX MO 6OPTUKY BHYTPEHHETO KOMbLA.
BokoBble yaepxuBaroLLme GOpTUKA.

KoncTpykumsa BL1

[1Ba MaccuBHbIX NaTyHHbIX cenapaTopa ¢ MeXaHN4eCKom
06paboTKOM, LIEHTPUPOBAHHBIX N0 GOPTUKY BHYTPEHHErO KOMbLIA.
BokoBble yaepuBatoLme 60pTUKM.

NOALUINMHUKKN NTN-SNR CEPUU ULTAGE

MoawwmnHukn NTN-SNR cepun ULTAGE oTmeuatoTcs B Tabnmuax
pasMepoB C MOMOLLbHO 3BE3A04KN™.

LinnnmHaprnyeckoe unm KOHUYecKoe
0TBEpcTHe

MoawunnHukn NTN-SNR n3rotaBnusatTcs ¢

UMIMHAPUYECKUM NN KOHUYECKUM OTBEPCTUEM.

+ Cydamke K: KoHycHocTb 0TBEpCTMS 1:12

+ Cydhdukc K30: koHycHocTb 0TBEpcTMSa 1:30 Ang cepuii
240xx, 241xx, 248xx.

HecoocHocTb

KOHCTpYKUMS  Chepryecknx  PONMKOMOALIMIHUKOB — [OMYCKaeT
HECOOCHOCTb HAPY>KHOrO M BHYTPEHHEr0 KOMbLa 6€3 CHUXeHWs
paboymx nokasatenen NOALNMHIKOB.

B HopmanbHbIX pabounx ycnosusix  cooTHolweHue C/P>10,
JONyCTUMbIN yron nepekoca coctasnset 0,5°.

OTOT yron nepekoca AOMyCTWM, ECNU HECOOCHOCTb BHYTPEHHEr0
KOfbLa OTHOCUTENBHO HAPYXKHOTO KOMbLA ABASIETCS NOCTOSHHOM
BENMYNHON 1 B TOM Cly4ae, eCin BpalLaeTcs BHYTPEHHEE KOMbLO.
OT0 3HayeHWe 3aBUCUT OT AeTaneid, OKPYXXaoLUMX MOALLMMHUK,
WAV OT TUNA UCMONb3YEMbIX HAPYXXHBIX YIOTHEHMIA.

Ecnv BpallaeTcs HapyXXHOe KOMbLO WK 3HAYEHNe HECOOCHOCTH
U3MEHSIETCS, AONYCTUMOE 3HAYEHWe Yria Nepexkoca yMeHbLIaeTes.
MMpyn HeboMbLUNX HArpy3kax yros nepexkoca MOXeT AocTurathb 2°.
B Takux cutyaunsx cnepyeT obpaliatbCsl B NpeacTaBUTENbCTBO
komnanmn NTN-SNR B Batuem peruoHe.

KaHaBku u 0TBEPCTMA ANnd CMa3blBaHUA

3a neknroyeHnem cepum 213xx, BCE NOALLMMHUKA OCHALLEHDI

O[iHOW KAHABKOW W OTBEPCTUAMM AN cMadku. KonnyecTso

CMa304HbIX 0TBEPCTMUA YKa3aHo B TabnuLe pa3mepos.

* Cydbdomke W33 ans nopwmnumkos Tuna V unm E

* Cycbpvke D1 ans noawmnHmkos Tuna B (TpeboBaqns ans
cTpaH Asum).



l-IACTb 5 TexHuueckue XapaKkTepuCTUKM NOALLMNHUKOB

PyKOBOZCTBO M0 BbIGOPY CEnapaTopoB

LLitamnoBanHbiid | MaccuHbli MaccvBHblit LUamnoBanHbiin | MaccuBHbli TomvamugHblii | MacevBHblit MaccuHblii MaccuHbi
cenaparop, CTaNbHOi NaTyHHbIiA CTaNbHOil NaTYHHbIA cenaparop, cenaparop ¢ CTaNbHOi NaTyHHbIil
LIEHTPUPOBAHHII | cenapartop ¢ cenaparop ¢ cenaparop, cenaparop ¢ LIGHTPUPOBAHHbI | MEXaHA4ECKOA | cenapatop ¢ cenaparop ¢
110 ponvkam MEXaHMYECKOA | MEXGHMYECKOA | LIGHTPUPOBAHHbIA | MEXHMECKOA | N0 BHYTPEHHeMy | 06paboTKoid, MEXaHH4ECKO/ | MeXaHMecKoil
06paboTKoi, 06paboTKoi, 10 BHYTPEHHeMy | 06padoTKoid, KonbLly LIeHTPUPOBHHbI | 06paBoTKOM, 06pa6oTKoi,
LIGHTPUPOBAHHIVA | IEHTPUPOBaHHI | KOMbLy LiEHTPYPOBAHHbI 110 BHYTPEHHEMY | LIEHTPUPOBaHHbITH | LIEHTPUPOBAHHbIT
110 POnMKaM 110 PONMKaM 110 poNMKam KonbLy 110 BHYTPEHHEMY | 110 BHYTPEHHEMY
KonbLy KonbLy
=sll=s
KOO OTBEPCTUSA
213.. \ [o 16 = 17-18
213.. = 19 po 22
222.. E - - - o 32 o 48 o 22
222.. Vv - - - - - - 52 = 56 o 64
223.. E - - - o 28 [o 40 08 no 16
223.. E (F800) - - - Lo 34
223.. Vv - - - - - - 44 no 56
223.. B = = ° e = ® - 60
230.. EA = = - [o 38 [lo 68 + 76
230.. VM = = = = = = 72
230.. B - - - - - - 80 ot 84 oT 84
231.. E = = - [o 36 [o 60 + 72 20
231.. v - - - - - - 64 no 68
231.. B - - - - - - - 0780 0780
232.. E - - - [o 32 [o 48
232.. v - - - - - - 52 no 60
232.. B - - - - - - - 0T 64 0T 64
238.. 5 ° ® ® ° o o oT 56
239. v - - - - - - -
239.. £ = = - ° 24 po 56
239.. - - - - - - - 0T 60 0T 60
240.. E - - - [o 36 38 1o 60 - - -
240.. v - - - - - - 52 -
240.. B - - - - - - - 0T 64 0T 64
241.. E - - - [o 38 40 pno 44
241.. v - - - - - - 48 £o 60 = -
241.. B = = = = = = = 0T 64 oT 64
248.. - - - - - - - 64 no 92 ot 1500
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Honycku

MoawwmnHukn NTN-SNR nmetoT cTaHAapTHYK TOYHOCTb COrNacHo
ctaHpapty I1SO 492. [ins noAwmnHukoB cepun EF800 ycTaHoBREHbI
cneuuanbHble JOMYCKM HA HApY>KHblA AMAMETP W BHYTPEHHWiA
IMaMeTp, KOTOPbIE COOTBETCTBYHOT TPEOGOBAHMAM NS BUOPUPYHOLLMX
MexaHn3moB, AN obecneyeHus 13 B3aUMO3AMEHSEMOCTY.
Komnanusi NTN-SNR Mo><eT noctaBuTb noA 3aka3 MoALUMIHUKM
C YMEHbLUEHHbIMW [OMyCKaMW MO OJHOMY WAM HECKOJSIbKNM
napaMeTpaM (BHyTPEHHWUA AnaMETP, Hapy>XHblA ANAMETP, TOYHOCTb
BHYTPEHHEro KombLa U T. 4.).

BHYTpeHHMVI pa,umaanblﬁ 3a30p

PangnanbHbii 3a30p yctaHoBneH ctaHpapTtom ISO 5753. Cwm.
cnefyrowme Tabnmubl.

Moawwnnuukn NTN-SNR B CTaHAapTHOM  MCMOJHEHUN
W3r0TaBNMBAKOTCS C HOPManbHbIM BHYTPEHHUM paAnanbHbIM
3a30pOM. BONBLIMHCTBO NOALMMHUKOB AOCTYMHbI B UCTIONHEHUN C
3a3opom C3 nnm C4. MoALMnHMKY € 3330pOM MEHbLLIE CTAHAAPTHOTO
3a3opa C2 nnm 6onbLue 3a3opa C5 TOXe MOryT 6biTb MOCTABMEHI
nog 3akas. O6patuteck B npeactasntenscteo NTN-SNR B Bawem
PervoHe, 4To6b! MONYYNTL MHAOPMALMIO O HANMYMK MOALLMMHUKOB.

PaguanbHblii 3as3op cq)epuqecmro poanKonoALwUnHuKa ¢
KOHWYECKUM OTBEpPCTUEM

PaguanbHbii 3asop CCbepW-lQCKOFO ponukonoALwUnHUKa ¢
UWIUHAPUYECKUM OTBEepCcTUEM

80 80 100

40 50 20 35 35 55 55 75 75 100 100 125
50 65 20 40 40 65 65 90 90 120 120 150
65 8 30 50 50 80 870 110 110 145 145 185

80 100 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
315 355 120 200 200 310 310 410 410 550 550 690
355 400 130 220 220 340 340 450 450 600 600 750

400 450 140 240 240 370 370 500 500 660 660 820
450 500 140 260 260 410 410 550 550 720 720 900
500 560 150 280 280 440 440 600 600 780 780 1000

560 630 170 310 310 450 450 650 650 850 850 1100
630 710 190 350 350 530 530 700 700 920 920 1190
710 800 210 390 390 580 580 770 770 1010 1010 1300

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

5 65 40 55 55 75 75 95 95 120 120 160
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-lACTb 5 TexHuyeckue XapaKTePUCTMUKK NOALLMMHAKOB

O603Ha4YeHUs NOAWMNMNHUKOB: NpeuKchbl, Cy(PUKChbI

MNpedwmkcenbl MopawmnHmkm Tvna B mapkn NTN
E LlemeHTMpoBaHHas cTarb MopwmnHuky TYNa B ¢ Hapy>XHbIM anameTpom 6onee 420 Mm
6E BHyTPEHHEE KOfbLIO C LieMeHTauuelt 06bI4YHO MOCTABASIOTCS C KAHABKOW M OTBEPCTUAMM AN CMA3KK
6e3 fobasnerus cyddukca.
TSx TemnepaTypHO-CTabnN3MpoBaHHas BEpCHs
(mo +250 °C) = 7
aHaBKa ¥ 0TBEPCTUS AN CMa3K1 Ha Hapy>KHOM
WA Cepws LLS ¢ ynnoTHeHusMK, pa3paboTaHHas P . by
_ KOmbLie (CM. TabnuLibl pa3MepoB)
komnaxmeit NTN _
= F1 [lBa MaccuBHbIX cenapaTopa 13 yrinepoancTon cTanm
10X HectanaapTHas LUMpWHA KONbLa ANs 3aKpbIToM cepum _ -
. . C MeXaHN4eCcKoi 06paboTKoM, LIEHTPUPOBaHHbIE MO
EE, paspa6oTtanHoii komnanneit NTN-SNR
BHYTPEHHEMY KOfbLly
F3 [lBa MaccvBHbIX CTasbHbIX cenaparopa ¢
CbeCbVIKCbI MexaH4eckoi 06paboTKOM, LIEHTPMPOBAHHbIE M0
BHYTPEHHEMY KOJlbLly
A [1Ba CTanbHbIX LUTAMNOBAHHbIX CENapaTopa, L1
LEHTPUPOBAHHLIX 110 BHYTPEHHEMy KoLy [Ba MaCCBHbIX NaTYHHbIX cenapatopa ¢
MEeXaH14eckon 06paboTKOM, LLEHTPUPOBAHHbIE MO
B OnTMMM3MPOBaHHAS BHYTPEHHSS KOHCTPYKLNS, BHYTPEHHEM) KOTIbLy
aCUMMETPUYHBIE POTKK
- . PX50  ToyHOCTb BpalLEeHst BHYTPEHHErO KOJbLA 1
Cc2 BHyTpEHHMA paananbHblid 3a30p MEHbLLE HOPMATLHOTO HapyXKHOrO KOMbLia corniacko IS0 Kknace 5
cs BHyTpeHHwit paananshbiii 3a30p 60MbILE HOPMANLHOTO  PXBq  TouHocTb BpALLEHHA BHYTPEHHENO KOMbLIA COTNTACHO
C4 BHyTpeHHWi pagnanbHblii 3a30p 60mbLue 3HadeHus C3 ISO knacc 5
C5 BHyTpeHHWit paauanbHbIi 3a30p 6orblue 3Ha4eHns G4 PX52  TouHOCTb BpalLeHUst Hapy>KHOMO KonbLia cornacHo ISO
E KOHCTpyKUMS C NOBbILIEHHOM rPY30MOABEMHOCTbIO, knacc 5
CYMMETPUYHbIE PONUKM UA MoALNMHMK C aCMMMETPUYHBIMW POSIMKAMU 1
EE YeunenHoe ynnoTHenne (NBR) ¢ AByX CTOPOH MACC1BHbIM LI€NTbHbIM CEMapaTopoM, LIEHTPUPOBaHHbIM
NOALMNHMKA. 3an0NHEHNe NNACTU4HON cMaskon 30% N0 Hapy>XHOMY KOMbLY, ANS BUGPMPYHOLLVX MalLMH
06bema C NPUMEHEHNEM CMa3Ki L5 CBEPXBbICOKOrO
[aBneHus.
F800  [loAwMnHUK C MAaCCUBHBIM LiEMNbHbIM CENapaTopoM Ans
BMOPUPYIOLLMX MALLWH, CieLmanbHbin 3a3op C4
F801  [loAWwmnHUK C MAaCCUBHBIM LIefIbHbIM CEenapaTopom Ans
BMOPVPYHOLLMX MALLMH, CneunanbHbin 3a3op C3
F802  loAWwMNHMK C MACCHBHBIM LIESIbHBIM CENapaTopoM A
BMOPUPYIOLLMX MALLWH, CieLmanbHbIi 3a3op CO
G15 [1Ba nonvammpHbIx cenapaTopa co CTEKOBOMOKOHHbIM
ApPMVPYHOLLMM HaMoNHUTENEM
K KoHun4eckoe 0TBepcTHe, KOHyCHOCTb 1:12
K30 KoHuueckoe oTBepcTHe, KOHyCHOCTb 1:30
L MoanduumpoBaHHas BHyTPEHHSIS KOHCTPYKLMS
M MaccuBHbIiA LieNbHbIA NaTyHHbIA cenaparop,
LIEHTPMPOBAHHBIN MO POSIKaM
N KaHaBka a4nsi CTONOPHOro KoMbLia Ha Hapy>KHOM
KOJbLie MOALIMMHMKA
P5 TouHocTb BpalleHus cornacHo ISO knacce 5
P6 TouHocTb BpaLeHus cornacHo ISO knacc 6
\'/ OnTMMM3MPOBaHHAS BHYTPEHHSS KOHCTPYKLNS,
CMMMETPUYHbIE POSTUKM
W33  KaHaBka v 0TBEpCTMS 45 CMA3Ki Ha Hapy>XHOM
KofbLe (CM. Tabmuubl pasmepos)
W34  Otepctus Anst CMa3kv Ha BHYTPEHHEM KOMbLIE
W45A Pe3b060Bble 0TBEPCTUS C OAHOM CTOPOHBI HAPYXXHOrO
KosbLa
55
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MepeyeHb chepuyecKuUx PosTMKONOAWUNHUKOB

[abapuTHble pa3Mepbl MpepenbHas KoadduumenTnl ans pacyeta | basoBas |Mpegenshas

yCTanocTHas! yacToTa
LunuHpgpuyeckoe Harpy3ka C, C BaLLeHHs| BpallieHus

oTBepcTue 06/MUH

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 37,5 029 233 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 0,31 2,15 32 2,1 11000 14000
62 20 * 22206EMW33 6,1 71,9 60,2 0,31 2,15 3.2 2,1 11200 14000
72 19 21306V 6,5 63 50 028 245 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 66 027 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 3,67 241 8300 11000
90 23 21308V 10,9 96 84 026 2,55 3,8 2,5 6400 9300
90 33 *  22308EAW33 13,3 169 152 036 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 13,7 119 106 026 264 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 2,84 423 2,78 6600 9100
90 23 *  22210EG15W33 14,2 130 124 024 2,84 423 2,78 6600 9100
90 23 *  22210EMW33 13,4 125 117 0,24 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 0,36 187 2,79 1,83 4900 6100
110 40 *  22310EG15W33 19,9 250 232 036 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 29 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 24,7 296 274 036 1,87 2,79 1,83 4600 5600
60 110 28 * 22212EAW33 21,6 187 181 024 2,84 423 2,78 5600 7500
110 28 *  22212EG15W33 21,6 187 181 0,24 2,84 4,23 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 *  22312EG15W33 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 24 217 212 024 2,79 4,15 2,73 5300 6900
140 33 21313V 27,9 224 215 023 291 433 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 2,01 4000 4800

TMOALWMNHUKY BbINYCKAKOTCS C LIMNMHAPUYECKUM M KOHU4eckinm oTBepcTusMu (EAK, EMK, EG15K, BK 1 K30 ans cepuii 240xx 1 241xx). MoALMMHUKM C KOHUYECKUM OTBEPCTUEM 06bIYHO YCTaHABIMBAKOTCS
C NMOMOLLbIO 3aKPEnUTESIbHbIX UK CTAXHBIX BTY/0K (CM. PyKOBOACTBO N0 Eblﬁopy Ha CTp. 72). Bee [Anana3oHbl 3a30P0B €CTb B HANIM4MK HA CKNaje Win noj 3akas. nOJlLIJVII'IHVIKVI CO CreyvanbHbIMK 3a3opami
1 Knaccamu TO4HOCTW MOTyT 6bITb NOCTaBNEHDI nojA 3akag3.
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D D1 d d2 Damax ——ecnciiciicdl da min

Pa3mepbl

0603HaueHne
Konuyectso
Liunuupgpuyeckoe “
0TBEpCTHi
oTBepcTHe
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 54,3 35,6 56,4 1
22206EG15W33 0,27 3 4,4 2 1 37,5 54,3 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 1,1 451 63 42 65 1
22207EG15W33 0,42 3 4,9 2 1,1 451 63 42 65 1
22207EMW33 0,44 3 4,9 2 1,1 451 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 1,1 50,2 70,8 47 73 1
21308V 0,72 = - = 1,5 535 754 49 81 1,5
22308EAW33 1,01 3 5,9 3 1,5 52,5 77 49 81 1,5
22308EG15W33 1 3 5,9 & 1,5 52,5 77 49 81 1,5
22308EMW33 1,02 3 5,9 3 1,5 52,5 77 49 81 1,5
22308EF800 1,02 8 5,9 3 1,5 52,5 77 49 81 1,5
22209EAW33 0,57 3 5,8 2,5 1,1 549 75,6 52 78 1
22209EG15W33 0,55 3 5,8 2,5 11 549 75,6 52 78 1
22209EMW33 0,5 3 5,8 2,5 1,1 549 75,6 52 78 1
21309V 0,95 - - - 1,5 59,7 84,2 54 91 1,5
22309EAW33 1,35 B 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 1,1 59,5 80,7 57 83 1
22210EG15W33 0,59 3 5,8 2,5 1,1 59,5 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 7,3 315 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 8 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 8] 6,4 8 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 98,5 69 101 1,5
22212EG15W33 1,13 3 6,9 3 1,5 71,9 98,5 69 101 1,5
22212EMW33 1,15 3 6,9 3 1,5 71,9 985 69 101 1,5
21312V 1,99 - - - 2,1 79,5 109,9 72 118 2
22312EAW33 2,8 3 8,7 4 2,1 753 1119 72 118 2
22312EG15W33 2,77 3 8,7 4 2,1 753 1119 72 118 2
22312EMW33 2,89 3 8,7 4 2,1 753 1119 72 118 2
22312EF800 2,89 3 8,7 4 2,1 753 111,9 72 118 2
22213EAW33 1,51 8] 7,8 3,5 1,5 78,2 107 74 111 1,5
22213EG15W33 1,51 3 7,8 3,5 1,5 78,2 107 74 111 1,5
22213EMW33 1,56 3 7,8 3,5 1,5 78,2 107 74 111 1,5
21313V 2,41 - - - 2,1 85,8 119,7 77 128 2
22313EAW33 3,41 3 9,2 4 2,1 81,3 121,2 77 128 2
22313EG15W33 3,35 3 9,2 4 2,1 81,3 121,2 77 128 2
22313EMW33 3,6 8 9,2 4 2,1 81,3 121,2 77 128 2
22313EF800 3,6 3 9,2 4 2,1 81,3 121,2 77 128 2
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HoMmuHanbHas rpy3onogbeMHocTb
0603Ha4eHne MpepenbHas ;uuama:qe;(an S%Tgﬁuiec::a KoadduumenTnl ans pacyeta | basosas |Mpenensas
ycTanocTHas yacToTa | yactota

T A R -
oTBEpcTHE

[abapuTHble pa3Mepbl

ULTAGE

70 125 31 * 22214EAW33
125 31 *  22214EG15W33
125 31 * 22214EMW33
150 35 21314V 2,9
150 51 * 22314EAW33 2
150 51 *  22314EG15W33 2
150 51 * 22314EMW33 36,7 420 396 034 2 298 196 3800 4500
150 51 *  22314EF800 36,7 420 396 034 2 298 1,96 3800 4500
75 130 31 * 22215EAW33 29,5 244 249 022 3714 467 3,07 4600 6200
130 31 *  22215EG15W33 29,5 244 249 022 314 467 307 4600 6200
130 31 *  22215EMW33 29,5 244 249 022 314 467 307 4600 6200
160 37 21315V 34,3 280 275 023 2,94 437 287 4000 5200
160 55 *  22315EAWS33 42,1 491 467 034 2 298 196 3600 4200
160 55 *  22315EG15W33 42,1 491 467 034 2 298 1,9 3600 4200
160 55 *  22315EMW33 42,1 491 467 034 2 298 19 3600 4200
160 55 *  22315EF800 42,1 491 467 034 2 298 19 3600 4200
80 140 33 * 22216EAW33 33,4 278 287 022 3714 467 307 4200 5800
140 33 *  22216EG15W33 33,4 278 287 0,22 3,14 467 3,07 4200 5800
140 33 * 22216EMW33 31,6 267 272 022 314 467 3,07 4300 5800
140 33 *  22216EF800 31,6 267 272 022 3714 467 3,07 4300 5800
170 39 21316V 37,6 305 305 023 2,95 44 289 3800 4900
170 58 *  22316EAWS33 46 541 522 034 2 298 196 3400 3900
170 58 *  22316EG15W33 46 541 522 034 2 298 196 3400 3900
170 58 *  22316EMW33 46 541 522 034 2 298 196 3400 3900
170 58 *  22316EF800 46 541 522 034 2 298 1,96 3400 3900
85 150 36 * 22217EAW33 37,7 324 330 022 307 457 3 4100 5400
150 36 *  22217EG15W33 37,7 324 330 022 307 457 3 4100 5400
150 36 * 22217EMWS33 37,7 324 330 022 307 457 3 4100 5400
180 41 21317VM 43,7 355 365 023 2,99 446 293 3600 4600
180 60 *  22317EAWS33 51 599 604 0,32 2,09 311 204 3200 3600
180 60 *  22317EMW33 51 599 604 0,32 2,00 311 204 3200 3600
180 60 *  22317EF800 51 599 604 0,32 2,09 311 204 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 * 22218EMWS33 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 47,5 385 400 023 3 447 293 3400 4600
190 64 *  22318EAW33 56,3 668 652 0,33 2,06 306 201 3000 3500
190 64 * 22318EMW33 56,3 668 652 0,33 2,06 306 201 3000 3500
190 64 *  22318EF800 56,3 668 652 0,33 2,06 306 201 3000 3500
160 52,4 * 23218EAWS33 42,3 467 513 03 225 334 22 2900 3700
160 52,4 * 23218EMW33 423 467 513 03 225 334 22 2900 3700
95 170 43 * 22219EAWS33 46,4 416 47 023 2,95 44 289 3800 4800
170 43 * 22219EMW33 46,4 416 417 023 2,95 44 289 3800 4800
200 45 21319 91,2 335 420 023 3 446 293 3300 4200
200 67 *  22319EAW33 61,1 732 751 0,32 2,09 311 204 2800 3300
200 67 *  22319EMWS33 61,1 732 751 0,32 2,00 311 204 2800 3300
200 67 *  22319EF800 61,1 732 751 0,32 2,09 311 204 2800 3300
100 150 50 * 24020EAW33 348 361 479 029 235 35 23 3000 4100
165 52 *  23120EAW33 433 464 563 028 239 356 234 3200 3900
165 52 * 23120EG15W33 454 480 590 028 2,39 356 234 3200 3900
165 52 *  23120EMW33 454 480 590 028 2,39 356 234 3200 3900
180 46 * 22220EAWS33 51,4 472 495 024 2,84 423 278 3600 4600
180 46 *  22220EG15W33 51,4 472 495 024 2,84 423 278 3600 4600
180 46 * 22220EMW33 51,4 472 495 024 2,84 423 278 3600 4600
180 46 ¥ 22220EF800 51,4 472 495 024 2,84 423 278 3600 4600
180 60,3 * 23220EAW33 51,3 586 661 031 2,18 324 213 2600 3300
180 60,3 * 23220EMW33 51,3 586 661 031 218 324 213 2600 3300
215 47 21320 59,9 370 465 022 3,01 448 294 3200 3900
215 73 *  22320EAWS33 70,4 827 844 0,34 1,98 294 1,93 2600 3100
215 73 * 22320EMW33 70,4 827 844 0,34 1,98 294 1,93 2600 3100
215 73 *  22320EF800 70,4 827 844 0,34 1,98 294 193 2600 3100

TMOALWMNHUKY BbINYCKAKOTCS C LIMNMHAPUYECKUM M KOHU4eckinm oTBepcTusMu (EAK, EMK, EG15K, BK 1 K30 ans cepuii 240xx 1 241xx). MoALMMHUKM C KOHUYECKUM OTBEPCTUEM 06bIYHO YCTaHABIMBAKOTCS
C NMOMOLLbIO 3aKPEnUTESIbHbIX UK CTAXHBIX BTY/0K (CM. PyKOBOACTBO N0 Eblﬁopy Ha CTp. 72). Bee [Anana3oHbl 3a30P0B €CTb B HANIM4MK HA CKNaje Win noj 3akas. nOJlLIJVII'IHVIKVI CO CreyvanbHbIMK 3a3opami
1 Knaccamu TO4HOCTW MOTyT 6bITb NOCTaBNEHDI nojA 3akag3.
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d d2 Damax ——-——c—c—col . damin

0603HayeHne Pa3mepb! MpucoeguHUTENbHbIE PasMepbl

Konuyectso

UnuHapu4eckoe -
- b 0TBEpCTUMn

oTBepcThe

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 2,1 91,9 138,33 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 91,9 138,3 87 148 2
22315EF800 5,21 3 10,5 5 2,1 91,9 138,3 87 148 2
22216EAW33 2,1 3 7,9 3,5 2 94,9 126,7 91 129 2
22216EG15W33 2,1 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 52 o = o 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 11 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 45 2 105,3 143,2 101 149 2
22218EF800 3,3 3 10,2 45 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 5 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 71 - - - 3 131,4 171 109 186 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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MepeuyeHb chepuyecKuUx PosIMKONOAWUNHUKOB

HoMmuHanbHas rpy3onogbeMHocTb
0603HayeHne MpepenbHas ouuaMa;qecz:(aa a?)rgﬁuzec::a KoadduumenTnl ans pacyeta | basosas |Mpenensas
ycTanocTHas- yactoTa | yactota

[abapuTHble pasmepbl

w
(<]
n“n = LunuHppuyeckoe Harpy3ka C, ® BpALlieHIS | BpalleHs
110 170 45 *  23022EAW33 45,1 a7 517 023 295 44 289 3500 4200
170 45 *  23022EMW33 45,1 417 517 023 295 44 289 3500 4200
170 60 *  24022EAW33 45,7 517 663 031 2,15 3.2 2,1 2800 3700
180 56 * 23122EAW33 50,9 547 669 028 2,43 3,61 237 3000 3500
180 56 *  23122EMW33 50,9 547 669 028 243 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 ¥ 283222EAW33 62,1 752 869 032 212 3,15 2,07 2300 3000
200 69,8 *  23222EMW33 62,1 752 869 032 2,12 3,45 2,07 2300 3000
240 50 21322 222 495 615 021 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 83 975 972 031 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 50,6 446 577 022 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 03 228 339 223 2500 3400
200 62 *  23124EAW33 61,1 663 820 028 243 3,61 237 2600 3200
200 62 * 23124EMW33 61,1 663 820 028 2,43 3,61 237 2600 3200
200 80 ¥ 24124EAW33 59,2 710 950 037 1,84 2,74 1,8 2000 2600
215 58 * 22224EAW33 69,6 688 753 025 2,74 4,08 2,68 3000 3800
215 58 ¥ 22224EMW33 69,6 688 753 025 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 3,11 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 3,01 448 294 3000 3600
200 52 *  23026EMW33 61,9 565 721 0,22 3,01 448 294 3000 3600
200 69 *  24026EAW33 61,2 684 909 031 2,18 3,24 2,13 2300 3100
210 64 *  23126EAW33 66,4 710 906 027 251 3,74 245 2400 3000
210 64 *  23126EMW33 66,4 710 906 027 2,51 3,74 245 2400 3000
210 80 *  24126EAW33 65,6 803 1070 0,34 196 292 192 1800 2400
230 64 * 22226EAW33 79 808 898 025 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 032 212 315 2,07 1900 2600
230 80 *  23226EMW33 78 958 1130 0,32 2,12 3,15 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 35 234 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 025 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 2,03 3,02 1,98 1600 2200
300 102 ¥ 22328EMW33 125 1540 1720 0,33 2,03 3,02 1,98 1600 2200
300 102 *  22328EF800 125 1540 1720 0,33 2,08 3,02 1,98 1600 2200
150 210 45 *  28930EMD1 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 74,8 660 893 021 32 477 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 038 1,78 265 1,74 1600 2000
270 73 * 22230EAW33 104 1080 1220 025 2,74 4,08 2,68 2100 3000
270 73 *  22230EMW33 104 1080 1220 025 2,74 4,08 268 2100 3000
270 96 *  23230EAW33 105 1340 1620 0,33 2,03 3,02 198 1500 2200
270 96 *  28230EMW33 105 1340 1620 033 2,08 3,02 1,98 1500 2200
320 108 *  22330EMW33 139 1740 1890 0,34 2 2,98 1,96 1500 2100
320 108 *  22330EF800 139 1740 1890 0,34 2 2,98 1,96 1500 2100

TMOALWMNHUKY BbINYCKAKOTCS C LIMNMHAPUYECKUM M KOHU4eckinm oTBepcTusMu (EAK, EMK, EG15K, BK 1 K30 ans cepuii 240xx 1 241xx). MoALMMHUKM C KOHUYECKUM OTBEPCTUEM 06bIYHO YCTaHABIMBAKOTCS
C NMOMOLLbIO 3aKPEnUTESIbHbIX UK CTAXHBIX BTY/0K (CM. PyKOBOACTBO N0 Eblﬁopy Ha CTp. 72). Bee [Anana3oHbl 3a30P0B €CTb B HANIM4MK HA CKNaje Win noj 3akas. nOJlLIJVII'IHVIKVI CO CreyvanbHbIMK 3a3opami
1 Knaccamu TO4HOCTW MOTyT 6bITb NOCTaBNEHDI nojA 3akag3.
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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 2,1 130,1 178,44 122 188 2
22222EMW33 7,2 3 12,2 6 2,1 130,1 178,4 122 188 2
22222EF800 7,2 3 12,2 6 2,1 130,1 178,4 122 188 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 1,1 133 154 126 159 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 52 3 6,4 3,5 2 130,6 162,2 129 171 2
23124EAW33 7,7 3 10 4,5 2 138,9 178,44 131 171 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 2,1 141,9 192,3 132 203 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 95 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 2054 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 2,1 159,3 202 152 213 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 2,1 168,5 206,6 161 214 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 2,1 165 218,1 162 238 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 4 201 278,3 167 303 3
22330EF800 42 3 19,9 9 4 201 278,3 167 303 3
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160 220 45 *  28932EMD1 64,9 455 683 0,17 39 581 381 2600 3000
220 45 23932 193 320 610 0,18 3,69 5,49 361 2200 2500
220 45 23932L.1D1 193 320 610 0,18 3,69 5,49 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 029 232 345 226 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 038 1,76 262 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 1,98 1400 2100
290 104 *  23232EMW33 119 1550 1890 0,33 2,08 3,02 1,98 1400 2100
340 114 *  22332EMW33 154 1950 2210 0,33 2,03 3,02 1,98 1400 1900
340 114 *  22332EF800 154 1950 2210 0,33 2,038 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 0,177 3,91 5,83 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 028 239 356 234 1700 2300
280 88 *  23134EMW33 109 1270 1700 028 239 35 234 1700 2300
280 109 *  24134EAW33 110 1380 1840 0,37 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 2,03 3,02 1,98 1300 1900
360 120 *  22334EMW33 170 2200 2630 0,32 2,09 311 204 1200 1800
360 120 *  22334EF800 170 2200 2630 0,32 2,09 311 2,04 1200 1800

180 = 250 52 *  23936EMD1 81,4 573 869 0,17 39 581 381 2300 2700
250 52 23936 143 440 835 0,19 3,62 525 3,45 1900 2200
250 52 23936D1 143 440 835 0,19 3562 525 345 1900 2200
250 52 23936L1 143 440 835 0,19 3,62 5,25 3,45 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 2,03 3,02 1,98 1500 2200
300 96 *  23136EAW33 125 1490 1960 029 232 3,45 226 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 *  28938EMD1 89,4 603 935 0,177 4,05 6,04 39 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 117 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 2,1 1500 2100
320 104 *  23138EMW33 142 1670 2250 029 232 345 226 1500 2000
320 128 *  24138EAW33 139 1900 2480 038 1,76 262 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 2,03 3,02 1,98 1200 1800
400 132 *  22338EMW33 203 2600 3110 0,32 2,12 3,15 2,07 1100 1700

200 280 60 *  23940EMD1 102 766 1190 0,18 3,76 5559 3,67 2000 2400
280 60 23940VMW33 122 620 1000 02 342 509 334 1700 2000
310 82 *  23040EMW33 132 1310 1790 023 295 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 0,39 1,74 259 1,7 1000 1500
360 98 *  22240EMW33 173 1810 2100 025 2,74 4,08 268 1500 2300
360 128 *  23240EMW33 169 2250 2840 0,34 198 294 193 1100 1700
420 138 *  22340EMW33 223 2830 3530 0,31 2,15 3,2 2,1 1000 1600

TMOALWMNHUKY BbINYCKAKOTCS C LIMNMHAPUYECKUM M KOHU4eckinm oTBepcTusMu (EAK, EMK, EG15K, BK 1 K30 ans cepuii 240xx 1 241xx). MoALMMHUKM C KOHUYECKUM OTBEPCTUEM 06bIYHO YCTaHABIMBAKOTCS
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oTBepcThe

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 2,1 178,5 220,2 171 229 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 2,1 185,7 239,8 172 258 2
23132EMW33 20,1 3 18,7 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 2,1 187,9 232,3 181 249 2
23134EAW33 21,6 3 18,7 6 2,1 196,2 249,7 182 268 2
23134EMW33 21,6 3 13,7 6 2,1 196,2 249,7 182 268 2
24134EAW33 26 3 18,2 6 2,1 189 243,6 182 268 2
22234EMW33 28,2 3 18 8 4 211,3 276,4 187 293 3
23234EMW33 35,7 3 16,4 8 4 210,4 271,2 187 293 3
22334EMW33 59 3 20,3 10 4 238,9 312,9 187 343 3
22334EF800 59 3 20,3 10 4 238,9 312,99 187 343 3
23936EMD1 7,5 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 13,2 6 2,1 203,6 255 191 269 2
23036EMW33 16,9 3 18,2 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 3 206 266,8 194 286 2,5
24136EAW33 33,9 3 141 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 - - - 2 214 240,3 200 250 2
23038EAW33 17,5 3 18,2 6 2,1 213,4 265,1 201 279 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 42,1 14,16 6 3 213 277,9 204 306 2,5
22238EMW33 35,3 3 19,6 9 4 232,8 304,8 207 323 3
23238EMW33 48,3 3 17,5 8 4 220 2981 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 2,1 227,2 263 211 269 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 2456 322,3 217 343 3
23240EMW33 55,8 3 18,8 9 4 244,8 314,8 217 343 3
22340EMW33 95 3 21,1 10 5 280 363,1 220 400 4
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ULTAGE

220 300 60 *  23944EMW33 113 741 1210 0,18 3,76 5,59 3,67 1800 2200
340 90 *  23044EMW33 153 1530 2110 023 29 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 03 223 332 218 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 0,38 1,79 267 1,75 620 1300
440 120 *  22248EMW33 228 2490 3540 025 2,74 4,08 2,68 1100 1800
440 160 *  23248EMW33 233 3270 4440 03 19 29 1,91 800 1400
500 155 22348VMW33 544 2450 3700 0,29 229 3,42 224 900 1300
260 360 75 *  23952EMD1 150 1130 1940 0,17 39 581 381 1400 1900
400 104 *  23052EMW33 202 2060 2910 023 29 44 289 1300 1800
400 140 24052VMW33 393 1900 3700 0,35 194 288 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 2,4 1,58 540 1200
480 130 22252VMW33 509 2040 3230 029 23 343 225 1100 1300
480 174 *  23252EMW33 143 2270 5290 035 192 286 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 o =
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 *  23156EMW33 251 3110 4720 028 235 35 2,3 950 1400
460 180 24156VMW33 510 3560 5020 037 185 2,75 1.8 540 1100
500 130 222568 590 2310 3800 0,26 2,57 3,83 251 1000 1300
500 130 22256BL1 590 2310 3800 0,26 2,57 3,83 251 1000 1300
500 176 23256VMW33 575 2900 4900 032 212 3,15 2,07 700 1100
580 175 22356VMW33 396 3429 5182 0,31 2,17 3,24 2112 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 0,32 2,12 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 1,8 269 1,76 440 1000
540 140 22260B 354 2670 4350 026 257 3,83 2,51 900 1200
540 140 22260BL1 354 2670 4350 026 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 0,32 2,13 3,17 2,08 670 1100
320 400 80 24864 378 870 2210 0,177 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 4,23 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 222648 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 1,53 380 900
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

TMOALWMNHUKY BbINYCKAKOTCS C LIMNMHAPUYECKUM M KOHU4eckinm oTBepcTusMu (EAK, EMK, EG15K, BK 1 K30 ans cepuii 240xx 1 241xx). MoALMMHUKM C KOHUYECKUM OTBEPCTUEM 06bIYHO YCTaHABIMBAKOTCS
C NMOMOLLbIO 3aKPEnUTESIbHbIX UK CTAXHBIX BTY/0K (CM. PyKOBOACTBO N0 Eblﬁopy Ha CTp. 72). Bee [Anana3oHbl 3a30P0B €CTb B HANIM4MK HA CKNaje Win noj 3akas. nOJlLIJVII'IHVIKVI CO CreyvanbHbIMK 3a3opami
1 Knaccamu TO4HOCTW MOTyT 6bITb NOCTaBNEHDI nojA 3akag3.
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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 19,1 9 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 12,9 4 9 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 11,1 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 4129 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 © 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 3 139 75 5 328,5 389,2 300 440 4
22256B 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 3 342 382,7 314 406 2,5
23960L1 40 8 14 8 3 342 382,7 314 406 2,5
23060EMW33 70,3 8 16,7 9 4 349 412,2 315 445 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 3 189 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 47 358 502 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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360 440 60 23872 472 735 1830 0,12 5,78 8,61 5,66 - -
480 90 23972 264 1320 2930 0,177 3,99 593 3,9 850 1100
480 90 2397211 264 1320 2930 0,177 399 593 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 3,07 202 570 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 04 167 248 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 1,87 2,78 1,83 440 850

380 520 106 23976 288 1560 3550 0,19 3,64 5,27 3,46 800 1100
520 106 23976L1 288 1560 3550 0,19 3,54 5,27 3,46 800 1100
560 135 *  23076EMW33 282 2690 5430 021 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 039 1,73 258 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 3,71 553 363 750 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 2,09 311 204 490 900
650 200 23180B 837 4200 8050 0,31 221 3,28 2,16 500 850
650 200 23180BL1 837 4200 8050 0,31 221 328 2,16 500 850
650 250 24180B 565 5100 10300 038 1,77 263 1,73 310 700
650 250 24180BL1 565 5100 10300 0,38 1,77 2,63 1,73 310 700
720 256 23280B 625 5850 10600 037 1,81 269 1,77 380 750
720 256 23280BL1 625 5850 10600 037 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 0,17 3,95 5,88 3,86 700 1000
620 150 23084B 505 3100 6400 0,24 2,85 4,24 2,78 650 900
620 150 23084BL1 505 3100 6400 024 2,85 4,24 2,78 650 900
620 200 24084B 505 3850 8450 0,32 2,13 3,18 2,09 470 580
700 224 23184B 674 5200 9950 032 211 3,15 2,07 450 800
700 280 24184B 1010 6150 12200 04 1,69 251 1,65 280 660
700 280 24184BLA1 1010 6150 12200 04 1,69 251 1,65 280 660
760 272 23284B 786 6550 12000 036 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 2,78 620 850
650 157 23088BL1 817 3300 6850 0,24 2,85 4,24 2,78 620 850
650 212 24088B 571 4300 9450 032 211 3,15 2,07 440 850
650 212 24088BL1 571 4300 9450 032 211 3,15 2,07 440 850
720 226 23188B 610 5200 10100 031 2,15 321 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 036 188 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 0,177 395 5,88 386 610 900
680 163 23092B 915 3600 7450 0,23 2,88 4,29 2,82 580 850
680 163 23092BL1 915 3600 7450 0,23 2,88 4,29 2,82 580 850
680 218 24092B 564 4600 10200 0,31 2,15 321 2,11 410 800
760 240 23192B 795 5700 11400 031 2,14 319 21 400 750
760 240 23192BLA1 795 5700 11400 031 2,14 319 21 400 750
760 300 24192B 827 7100 14500 039 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

TMOALWMNHUKY BbINYCKAKOTCS C LIMNMHAPUYECKUM M KOHU4eckinm oTBepcTusMu (EAK, EMK, EG15K, BK 1 K30 ans cepuii 240xx 1 241xx). MoALMMHUKM C KOHUYECKUM OTBEPCTUEM 06bIYHO YCTaHABIMBAKOTCS
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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
23272BL1 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
24076BL1 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 5519 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 2,1 455,5 493,2 432 508 2
23984 76,2 8 16 10 4 455,56 493,2 438 542 3
23984L1 76,2 8 16 10 4 455,56 493,2 438 542 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 6 519,5 613,9 468 692 5
24188BL1 456 8 33 20 6 519,56 613,9 468 692 5
23288B 600 8 33 20 7,5 552 670,5 476 754 6
23288BL1 600 8 33 20 7,5 552 670,5 476 754 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 5568 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 7,5 577 702,9 496 794 6
23292BL1 704 8 33 20 7,5 577 702,9 496 794 6

67 NTN. SnNR,



NTN. S~

MepeuyeHb chepuyecKuUx PosIMKONOAWUNHUKOB

HoMmuHanbHas rpy3onogbeMHocTb
0603Ha4eHne MpepenbHas ;uuama:qe;(an S%Tgﬁuiec::a KoadduumenTnl ans pacyeta | basosas |Mpenensas
ycTanocTHas yacToTa | yactota

[abapuTHble pa3Mepbl

w
2
| o [ o [ 8 BER wowspmecce  wrweal o | ¢
w oTBepcTHe 06/MMH
480 650 128 23996 405 2330 5500 0,18 385 573 376 580 850
650 128 2399611 405 2330 5500 0,18 385 573 376 580 850
700 165 230968 987 3650 7700 023 294 438 288 560 800
700 165 23096BL1 987 3650 7700 0,23 2,94 438 2,88 560 800
700 218 240968 983 4650 10500 03 222 33 217 400 750
700 218 24096BL1 983 4650 10500 0,3 2,22 33 2,17 400 750
790 248 231968 886 6200 12300 031 2,15 321 211 380 700
790 248 23196BL1 886 6200 12300 0,31 2,15 321 2,11 380 700
790 308 241968 889 7450 15300 039 1,74 259 1,7 350 580
790 308 24196BL1 889 7450 15300 039 1,74 259 17 350 580
870 310 232968 1071 8300 15500 036 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 0,13 538 802 526 - -
670 128 239/500 548 2370 5600 0,17 402 598 393 560 800
670 128 239/500L1 548 2370 5600 0,17 402 598 393 560 800
720 167 230/500B 707 3850 8300 023 298 444 291 530 800
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 0,3 228 34 223 380 750
830 264 231/500BL1 978 6950 13700 032 212 3716 2,08 360 690
830 325 241/500BL1 783 8050 16700 0,39 1,72 2,57 1,69 220 550
920 336 232/500BL1 945 9400 17800 039 1,74 259 1,7 260 600
530 710 136 239/530 442 2640 6450 0,17 394 587 386 520 750
710 136 239/530L1 442 2640 6450 0,17 394 587 386 520 750
780 185 230/530B 649 4400 9350 0,22 3,08 452 297 490 700
780 185 230/530BL1 649 4400 9350 0,22 303 452 297 490 700
780 250 240/530B 645 5600 12700 03 224 333 219 350 690
780 250 240/530BL1 645 5600 12700 03 224 333 219 350 690
870 272 231/530B 838 7000 14200 03 222 33 217 340 650
870 272 231/530BL1 838 7000 14200 03 222 33 217 340 650
870 335 241/530B 833 8300 17400 038 1,79 2,67 1,75 210 530
980 355 232/530BL1 1040 10400 19800 0,39 1,74 2,59 1,7 240 560
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 2,96 460 690
820 195 230/560BL1 817 4800 10500 022 303 451 296 460 690
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 0,36 1,88 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 021 317 472 31 410 640
870 200 230/600BL1 831 5250 12000 021 317 472 31 410 640
870 272 240/600BL1 721 6450 15600 0,29 2,33 3,47 2,28 300 610
980 300 231/600B 1045 9000 18400 03 222 33 217 280 580
980 375 241/600BL1 1038 10700 23200 037 1,81 27 177 170 470
1090 388 232/600B 720 12200 23700 036 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 0,18 366 545 358 420 650
850 165 239/630L1 617 3700 9250 0,18 3,66 545 358 420 650
920 212 230/630B 881 5900 13000 022 314 467 307 390 610
920 290 240/630B 857 7550 17900 0,3 228 34 2,23 270 580
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 3,76 559 367 330 530
980 230 230/670B 976 6550 14600 022 307 457 3 320 500
980 308 240/670B 1020 8650 20600 0,29 2,29 3,41 224 220 480
1090 336 231/670B 1325 11000 22800 03 222 33 217 220 460
1090 412 241/670BL1 1296 12700 28000 037 1,83 273 1,79 130 370
1220 438 232/670B 1480 16100 32000 036 1,89 2,81 1,85 160 400
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23996 123 8 20 12 5 538 598 502 628 4
2399611 123 8 20 12 5 538 598 502 628 4
23096B 217 8 27 16 6 5561 632,2 508 672 5
23096BL1 217 8 27 16 6 551 632,2 508 672 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 5 590 653,6 552 688 4
239/530L1 157 8 20 12 5 590 653,6 562 688 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 6 639,65 725,9 588 792 5
231/560B 752 8 33 20 7,5 678,5 800,8 596 884 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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MepeuyeHb chepuyecKuUx PosIMKONOAWUNHUKOB

HoMMHanbHas rpy30noAbEeMHOCTb
[abapuTHble pa3mepbl MpepenbHas _= KoadduumenTbl ans pacyeta | basosas |Mpepenshas
§ yc'ranoc'rHan Crarueckas yacToTa | uacrora
(o [0 [ 8 BN ummmecce  [rpmac
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 022 3,02 45 29 340 540
1030 236 230/710BL1 1114 7200 16200 0,22 3,02 4,5 2,96 340 540
1030 315 240/710B 1149 9300 22500 029 236 351 231 230 520
1030 315 240/710BL1 1149 9300 22500 0,29 2,36 351 2,31 230 520
1150 345 231/710B 1363 11600 24900 029 2,32 345 227 220 490
1150 438 241/710BLA1 946 14500 32000 0,37 1,8 2,69 1,76 130 400
1280 450 232/710BL1 926 16300 32500 0,35 1,91 284 1,87 160 430
750 920 128 238/750 883 3100 8450 0,12 572 851 5,59 - -
1000 185 239/750L1 1049 5000 13000 0,177 39 581 3,81 330 550
1090 250 230/750B 1240 8150 18300 021 32 4,76 3,13 310 510
1090 250 230/750BL1 1240 8150 18300 0,21 3,2 4,76 3,13 310 510
1090 335 240/750BL1 1269 10100 24600 029 2,35 349 229 210 490
1220 365 231/750B 870 12800 27200 0,29 232 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 0,28 241 359 236 190 460
1280 375 231/800B 1644 14400 31000 0,29 2,32 3,45 227 180 400
850 1120 200 239/850 1252 5850 15100 0,16 4,25 6,32 4,15 280 490
1120 200 239/850L1 1252 5850 15100 0,16 4,25 6,32 4,15 280 490
1220 272 230/850BL1 1479 9750 22700 0,2 3,32 495 3,25 260 420
1220 365 240/850B 1559 12500 31500 0,28 242 3,61 237 170 480
1360 400 231/850B 1064 15500 34000 0,28 2,37 354 232 170 380
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 0,2 3,32 495 3,25 240 390
1280 375 240/900B 1598 13200 33500 0,27 2,48 3,7 2,43 160 460
1420 412 231/900B 1932 16800 38000 0,28 2,42 3,6 2,36 160 360
950 1250 224 239/950 1472 7750 20500 0,16 4,2 6,26 4,11 240 440
1360 300 230/950B 1832 11500 28400 0,21 3,26 4,85 3,18 220 370
1360 412 240/950B 1859 15500 40000 0,28 2,39 356 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 0,2 3,37 5,02 3,29 210 360
1420 412 240/1000B 1934 16000 42000 0,27 251 3,73 245 140 410
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 02 3,36 5) 3,28 200 340
1500 438 240/1060B 2166 17800 47000 0,27 2,49 3,71 244 130 390
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 0,21 3,29 48 3,21 180 320
1580 462 240/1120BL1 2299 19500 52500 0,27 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 4,4 6,55 4,3 180 350
1540 355 249/1180 2092 13700 40500 0,21 328 4,88 3,21 - -
1660 475 240/1180B 1019 20700 55500 0,27 2,54 3,78 248 110 350
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 025 265 394 259 100 320
1400 1820 315 239/1400 3255 15100 43000 0,15 439 6,54 4,29 140 300
1500 1820 315 248/1500L1 2866 12300 41500 0,15 454 6,75 4,43 - -
1800 2180 375 248/1800L1 3622 17500 60500 0,15 4,47 6,65 4,37 - -

TMOALWMNHUKY BbINYCKAKOTCS C LIMNMHAPUYECKUM M KOHU4eckinm oTBepcTusMu (EAK, EMK, EG15K, BK 1 K30 ans cepuii 240xx 1 241xx). MoALMMHUKM C KOHUYECKUM OTBEPCTUEM 06bIYHO YCTaHABIMBAKOTCS
C NMOMOLLbIO 3aKPEnUTESIbHbIX UK CTAXHBIX BTY/0K (CM. PyKOBOACTBO N0 Eblﬁopy Ha CTp. 72). Bee [Anana3oHbl 3a30P0B €CTb B HANIM4MK HA CKNaje Win noj 3akas. nOJlLIJVII'IHVIKVI CO CreyvanbHbIMK 3a3opami
1 Knaccamu TO4HOCTW MOTyT 6bITb NOCTaBNEHDI nojA 3akag3.

*MoawmnHnk NTN-SNR cepun ULTAGE

70



0603HayeHre

Konuyectso

Pa3mepbl

d

d2

Da max

da min

MpucoeauHUTENbHbIE Pa3Mepbl

LlunanqueCKoe =
OTBechMe 0TBEpCTHi
239/710L1 375 8 27 16 6 795 8753 738 922 5
230/710B 663 12 33 20 7,5 818 936,1 746 994 6
230/710BL1 663 12 33 20 7,5 818 936,1 746 994 6
240/710B 884 12 33 20 7,5 808 915,7 746 994 6
240/710BL1 884 12 33 20 7,5 808 915,77 746 994 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 7,5 863 990,9 786 1054 6
230/750BL1 790 12 33 20 7,5 863 990,9 786 1054 6
240/750BL1 1060 12 42 25 7,5 850 968,1 786 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 6 889 982,5 828 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 11213 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 7,5 964,5 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 75 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 1053,5 1164,4 986 1214 6
230/950B 1430 12 33 20 7,5 1095,5 1238,2 986 1324 6
240/950B 1970 12 42 25 75 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 7,5 - - 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 7,5 - - 1156 1424 6
230/1120B 2160 12 42 25 9,5 1265 14413 1164 1536 8
240/1120BL1 2890 12 42 25 9,5 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 7,5 1301,5 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 - - 1444 1776 8
248/1500L1 1660 12 33 20 7,5 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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lNepeyeHb 3aKpenuUTesibHbIX U
CTSDKHbIX BTYJI0OK

Brynka | laitka Llaii6a TMoAwnnHuK Brynka [aiika [Llaii6a TMoAwnnHuK Brynka [aiika Ulaii6a MoawmnH1K
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 1 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 A HM3048 | MS3048 | 23048
240 | 260 H2352H | HM52T | MB52 22352 | 23252 | H3052H | HM3052 | MS3052 | 23052
260 | 280 H2356H | HM56T | MB56 22356 | 23256 | H3056H A 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-|AC-|—b 5 TexHuyeckue XapaKkTepuCTUKM NOALLMNHUKOB

Brynka ["aiika LLlavi6a TMoawmnHuK Brynka ["aiika Llaii6a TMoAwnnHuK Brynka ["aiika Ulavi6a [MoawmnHMK
17 20
20 25
25 30
30 85)
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
————
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lNepeyeHb 3aKpenuUTesibHbIX U
CTSDKHbIX BTYJIOK

Bryrka laiika | CTonopHas raiika CE’;%:” MopwwnHMK Brynka laiika |CTonopHas ravika CTonpHas wav6a  lMoawmnHyk
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 122210

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 122214

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 122219

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 AOH2256G | HM3160 |HM52T MB52 22256
280 | 300 AOH2260G | \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
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l-|AC-|—b 5 TexHuyeckue XapaKkTepuCTUKM NOALLMNHUKOB

Brynka ["aiika CronopHast raitka ~ CTonpHas waiiba  MoAwmnHuK Brynka laitka | CtonopHas raiika CtonpHas waitba MoAwmnHMK

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 Km21 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
AH23326G KM34 KM30 MB30 22332 AH3032 KM34 KM30 MB30 23032 150 | 160
AH2334G KM36 KM32 MB32 22334 AH3034 KM36 KM32 MB32 23034 160 | 170
AH2336G 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 23244 | AOH3044G | HM46T KM40 MB40 23044 200 | 220
AOH2348 HM52T HM44T MB44 22348 23248 | AOH3048 | HM52T HM44T MB44 23048 220 | 240
AOH2352G | HM56T HM48T MB48 22352 |23252 | 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 A HM3068 | HM3060 MS3060 23064 300 | 320

AOH3068G A HM3072 | HM3064 MS3064 23068 320 | 340

AOH3072G | HM3076 | HM3068 MS3068 23072 340 | 360

AOH3076G A HM3080 | HM3072 MS3072 23076 360 | 380

AOH3080G | HM3084 | HM3076 MS3076 23080 380 | 400

AOH3084G A HM3088 | HM3080 MS3080 23084 400 | 420

AOHX3088G | HM3092 | HM3084 MS3084 23088 420 | 440

AOHX3092G A HM3096 | HM3088 MS3088 23092 440 | 460

AOHX3096G A 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

A0H30/850 | HM30/900 | HM30/800 MS30/800 230/850 800 | 850

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

A0H30/950 | HM30/1000 | HM30/950 MS30/950 230/950 900 | 950
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[epeyeHb 3aKpenuTeNbHbIX U CTSKHbIX BTYNIOK |

Bryrnka laiika CronopHas raiika CI”():;;:" MoawwnHmMK Brynka laiika | ConopHas raiika CTonpHas wav6a  MopwmnHyk
17 | 20

20 | 25

25 | 30

30 | 35

35 | 40

40 | 45

45 | 50

50 | 55

55 | 60

60 | 65

65 | 70

70 | 75

7% | 80

80 | 85

8 | 90 AHX3218 KM20 KM17 MB17 23218
9 | 95

95 | 100 |AHX3120 KM22 KM19 MB19 23120  |AHX3220 KMm22 KM19 MB19 23220
105 | 110 |AHX3122 Km24 Km21 MB21 22222 23122 |AHX3222G  |KM24 KM21 MB21 23222
115 | 120 |AHX3124 KM26 Km22 MB22 22224 123124 |AHX3224G  |KM26 KMm22 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 |AH3236G 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  HMS52T MB52 23156

280 | 300 |AOH3160G  |HM3164  HMS56T MBS56 23160 |AOH3260G ~ |HM3164 |HM56T MBS56 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 |HM30/530 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-|AC-|—b 5 TexHuyeckue XapaKkTepuCTUKM NOALLMNHUKOB

Brynka [alika CronopHasi raiika  CTonpHas waiiba  TMoAwnHIK Brynka ["aiika CTonopHasi raiika CE’:%:" ToAWwMMHMK

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 HM48T 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 | HM3168 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 | HM3184 HM3076 MS3076 24180 380 | 400
AOH24084 HM3088 |HM3080 MS3080 24084 AOH24184 | HM3188 HM3080 MS3080 24184 400 | 420
AO0H24088 HML92T | HM3084 MS3084 24088 AOH24188 | HM3192 HM3084 MS3084 24188 420 | 440
AO0H24092 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
AQH240/670G |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
AQH240/850G |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 onsg cpepruyeckmx ponmkonoALLMITHNUKOB
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Kopnyca gns cpepuyeckux posiMKonoawmnnHUKoB

Kopnyca ans nogwmnimkos NTN-SNR npuMeHsiroTesl B pasinyHbiX 0TPACHsX MPOMbILLIEHHOCTY U NOAXOAAT
LN YCTIOBUW MPUMEHeHNs, rae TPedyeTcs BbICOKas rpy30nogbeMHOCTb. Bbibrpast Hawm noALUMMHUKOBbIE
kopnyca, ykomrnektoaHHble nogwmnHmkamn NTN-SNR ULTAGE, Bbl nonyyaete npeBocxofHble padoume
XapaKTepVCTMKN 060PYAOBaHMS.

Pa3bemHble u Hepa3beMHble Kopnyca Ans noALwMnHUKOB - CmasbiBaHue npu NnomoLLn KOHCWCTEHTHOW CMa3Ku

Pa3beMHblii cTaumoHapHblii kopnyc SNC

+ [TpeBOCX0AHAs XECTKOCTb M YCTONUMBOCTb MPM NHOBbIX HArpy3Kax

+ ONTUMM3MPOBAHHAS KOHCTPYKLIMS C YAYULLEHHON YCTOYMBOCTBIO K BUOPpALIMAM
* YnydlleHHble XapakTepuUCTUKK MO paccemBaHuto Tenna

* YBENNYEHHbII CPOK CNY>Obl

* 5 Pa3ANYHbIX TUMOB YNAOTHEHMIA

+ Kopnyc roTos k akcnnyaTauum, NpocToi MOHTaX

* [inameTp ana: 20—160 mMm

Pa3beMHblii cTauuoHapHblii kopnyc SD31, Anst KpynHbIX NOALIMNHUKOB

* OKOHOMMYHbIN

* [10AXOANT [NS TSXKENbIX MALLWH: BANKOBbIA M3MENbYNTENb, LUHEKU KOHBEEPOB 1
ApYroe 060pyf0BaHue, paboTatoLLee B 3KCTPeMabHbIX YCI0BUSIX

+ fnameTp Bana: 150—400 mm

HepasbeMHbli cTaumoHapHblii kopnyc SPW/SFCW fnsi BLICOKMX Harpy3ok

« [oaxoanT ons HebAAroNpPUATHLIX PABOUNX YCIOBUIA TSKENON MPOMBILLAEHHOCTH
+ KOMNOHEHTbI npoLuLnv cneunanbHyto 06paboTky Ans 3almTbl 0T KOPPO3WK

+ ObecneumBaeT ObICTPYH 3aMeHy MATEHTOBAHHBIX BCTABOK

+ OcHaLaeTcs cdeprnieckumn poAMKONOALLMIHAKAMM C YNAOTHEHNAMMU

+ CokpaLLeHve BpeMEHM 06CYXXMBAHUS W YBENMYEHWE NPON3BOAUTENBHOCTH

+ Cepust SPW B3anmo3ameHsieMa ¢ Kopnycam NoALLMAHNKOBBIX Y3108 SN

* [inameTp Bana: 50—140 Mm
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LlACTb 6 Kopnyca ans ccheprieckinx poamkonoALMIHUKOB

PasbeMHbie 1 HepadbeMHble Kopnyca Ans noAwWUnHUKOB — CmasbiBaHue npu NnomMmoLLn macna

Pa3beMHblii cTauuoHapHblii kopnyc SNOE, co cMa3biBaHueM npu
nomowu Macna

« MoaxoanT ans cchepuyeckinx PONMKONOALIMIHUKOB

« [pekpacHo NoAxoauT Ans paboTbl NOA BbICOKOW HArpy3KOM W NP BbICOKNX
CKOPOCTSIX

+ Matepuan: EN-GJS-600-3 anst 06ecneyeHms BbICOKON CTEMEHM XECTKOCTH

+ BHyTpeHHee pacnpefeneHune mMacna 4epe3 cMa3o4Hoe KOnbLo

+ ObecneyeHre repMETUYHOCTY MPY NOMOLLM TABMPUHTHOTO YNAOTHEHNS

+ OcHaLLeH MHANKATOPOM YPOBHS Macna

+ BO3MO>HOCTb YCTaHOBKM LMPKYASLMOHHOW MAcAsIHOM CUCTEMbI (C HAarpeBOM Min
6e3 Harpesa)

* Bbicokas cnoco6HOCTL paccesiHus TEM0BOM SHEPrim

+ 061acTv NPUMEHEHNS: MPOMBILLIEHHbIE BEHTUASITOPbI, MONIOTKOBAsH APOBMIIKA,
ropHofo6bIBaoOLLME PAbOThI, CTANENNTENHAS MPOMBILLMIEHHOCTb, XMMUYECKas W
HedhTEXUMNYECKAs MPOMBILLAEHHOCTb, TENN03EKTPOCTAHLMM, BEHTUNSALMOHHbIE
YCTAHOBKM, CUCTEMbI CYLLKW.

Pa3beMHblii cTauuoHapHblii kopnyc SNOL, co cma3biBaHMeM Npy NOMOLLM
macna (KoMnakTHas Bepcus)

* MoaxoauT ANs chepuyecKnx poNMKONOALLMIHUKOB

+ ObecneyeHne repMeETUHHOCTH C MOMOLLBIO NABMPUHTHOMO YNNOTHEHNS

* MOXXET 3aMeHUTb Pa3beMHbIN CMa3bIBAEMbI KOHCUCTEHTHOWM CMa3Kon Kopyc,
€CIN CKOPOCTY BpaLLEHNs CTAHOBSTCS BbICOKMMM MM paboyne TeMnepaTypbl
MOTYT NPUBECTM K MOBPEXAEHMIO MOALLMMHUKA

+ Baaumo3ameHsiem ¢ kopnycamu SN ofHoro Tunopasmepa

+ OCHalLieH MHAMKATOPOM YPOBHS Macna

+ InameTp Bana: 60—140 mm
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YACTb 7
Yenyru Expert & Tools

© [/IHCTPYMEHTbI ANsi MOHTaXa W JEMOHTaXa
e Cuctembl cmasbiBaHns Lub’Solutions
e Yenyru

83
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WUHCTpYMEHT Ana MOHTaX<a U AeMOHTaXa

Expe_tis Onepauvwl MOHTa>Xa 1 JEMOHTaXKa NOALLUNNHNKA ABNAOTCA O4EHb BAXKHbIMU U,
& I—OOIS COOTBETCTBEHHO, AOJIXKHbI BbIMOHATLECA KOPPEKTHO.

XonogHblii MOHTaX:

MoHTa>HbIi1 KOMMIEKT Ans GICTPOrO U TOYHOTO MOHTaXa
MOALLMIMHNKOB.

MonTax ¢ HarpeBoM:

WHpYKUMOHHBIA HarpeB: MPakTUYHbIi, NPOCTOM, 6e30NacHbIi,
9KONOrM4ecKkyM 6e30nacHblin NpMoop.

'mapaBnuyecKuin MOHTaX:

. TouHoe, NpocToe B paboTe NPMCocobeHIe C NOBOPOTHOW rankon,
BCErAa rotoBoe K 1CMonb30BaHuIo.

CbeMHUKM:

['MApaBNMYECKVIA UMM MEXaHUYECKUA LEMOHTAX:
F i Bce Tvnbl cbeMHIKOB (C 2 v 3 3axBaTamm) Ans 6e30MmacHoro 1
I aKKypaTHOro AeMOHTaXa MOALUMIHIKOB N6Oro pasmepa u 13
Tto6Or0 MOMOXKEHMS.

Mpubopbi:

[MpocTble, 6e30MacHble W TOUHbIE JTa3epHble NHGpaKpacHsle
TEPMOMETPbI 19 KOHTPONS paboyelt TeMnepaTypbl 060pyA0BaHMS.

W npyrov MHCTPYMEHT A58 paboTbl C NOALLMMHUKAMM. .
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Cuctemsbl cMa3sbiBaHuda Lub’Solutions

Experts Mbl MOXEM MPELANOXMUTb LUMPOKMIA CMEKTP yCnyr B 0611acTh CMasblBaHWs, HaYuHas
&Too|s C NPOEKTUPOBAHWS 1 3akaHuMBasi NOCTABKOW W 3arOSIHEHNEM TOTOBbIM CMA304HbIM
MartepuanoM, COOTBETCTBYHOWMM Balmm ycnoBusM npuMeHeHus. Haww pelleHus
B 06MacT# CMasblBaHUs BKIIOYAIOT OAHOTOYEUHbIE U MHOrOTOYEYHblE CHUCTEMbI

CMas3blBaHus, B 3aBMCUMOCTM OT Ballmx nMpoLeccoB v TpeboBaHuM.

KoHcucTeHTHbIe cMa30yHble martepuanbl

Cmasku, pa3pa60TaHHb|e B COOTBETCTBUN C TpeﬁOBaHMﬂMM Pas3fidHbIX obnacreit NPUMEHEHUS, obecneyar
Hauny4lime XxapakTepucTuku paﬁom Batumx nopLUmMnHNKOB.

Universal Heavy Duty Vib High Temp
Y
00000
g
Ultra High Temp Food High Speed+ Chain Oil

ABTOMaTMYECKUE OQHOTOYEYHbIE JIyBPUKATOPbI

Y Hac Bbl HaiifeTe MIMEHHO TOT ly6prKaTop, KOTOPbIA NOAX0AUT
Ans Bawwwx ycnosuii npuMmeHenust. LLnpokuia BbIGOP YCTPOWCTB 1
MOALLUMMHUKOBBIE CMa3KK BbICOKOrO kadecTsal
Bce yTo Bam Heobxoaumo, Bl HaiaeTe 3aech!

LleHTpalWBOBaHHI:Ie CuUcTeMbl CMa3biBaHUA

LleHTpann3oBaHHble CUCTEMbI CMadbiBaHusi, paboTatoLLme

C Macrom 1M KOHCCTEHTHOM CMa3Kol, B 3aBUCUMOCTY OT
TpeboBaHmii Batumx npou3BOACTBEHHbIX NPOLECCOB. K HUM Mbl
TakXKe MOXXEM MPEANOXNTb PA3ANYHbIE HACOCH! N CUCTEMbI
cmasbiBaHus: O6bemHyto, MporpeccusHyto, Macno-8o3ayx,
MynbTMarucTanbHyto uin [ByxMarucTpabHyto.

lMpoekTMpoBaH1e U HACTPOIiKa CUCTEM CMa3blBaHUA
Haluv crieumanicTsl MOryT nomoub Bam cnpoekTrposaTs U

HaCTPOUTL HY>XHYHO Bam CUCTEMY CMa3biBaHus.
Huviorpa elwe npoLecc cMa3biBaH!s He ObIN HACTONbKO I'IpOCTbIM!
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Yenyru

Experts

KomaHga npodgeccuonanos Expert & Tools komnanun NTN-SNR moxet

100IS romous Bam [06UTLCS ONTUMANBLHON PaboThbl Balumx NOALMMIHUKOB.

06yyeHue

MoBbilLeHVe kBanMdmkaLum Batumx cneumuanicTo no TeXHNHECKOMY
06CNy>KMBAHNIO 1 KOHCTPYKTOPOB B 06/1acTi NoA60pa NOALIMMHUKOB
W X 06CAYKMBAHMS.

Mbl MOXEM MPEANOXNTB KYPChl 06y4EHNS, COOTBETCTBYHOLLME
UMEHHO Baluym nOTPe6HOCTAM, B HALLIEN LUKONe v Ha Bawwein
TeppuTOpKK Npy nomoLuy rpy3osinyka BEBOX, npepsnonararoLume
TEOPETUYECKME U NPaKTUYECKNe pasaensl. Hawm metoamku
06y4eHus feicTaunTenbHo pabotator!

[varHocTuKa noBpeXxaeHuit NOALUMHUKOB

Haluv aKcnepTbl MOTYT YCTaHOBUTb NpUunHy 0TKa3a Ballero
MOALLMMHMKA B HaLueid nabopaTopun unn y Bac Ha Npon3BoACTBe.
Haluv coBeTbI 1 pekoMeHzaunm noMoryT Bam yCoBepLLIEHCTBOBATL
BaLum npovieccsl. Bbl Takoke CMOXeTe 0TCRexXuBaTh Ha Be6-caiiTe
NTN-SNR Balu 3anpoc Ha varHOCTUKY NOALMIHUKA.

BoccTaHoBneHve NOAWMNHUKOB U PEMOHT LINUHAENEN
CTaHKOB

[103B0OSIbTE KOMNAHNK, 3aHUMALOLLIEVCSt BOCCTAHOBIIEHMEM
NOALMIMHUKOB ANS aBUALMOHHBIX PEAKTUBHBIX BUraTenei
1 BbICOKOCKOPOCTHbIX MOE30B, BOCCTAHOBUTL Balum
MPOMBbILLIEHHbIE NOALIMMHUKA.

1 no HoBoM LieHe!

TexHuyeckas nogAepIKka no NOAWMMHNUKAM U cUCTEMAM
cMa3blBaHUs

[MonoxmTeCh Ha HaLMX NPOECCHOHANOB, M OHM MOMOryT Bam
MpaBusIbHO OCYLLECTBUTL ONepaL i MOHTaXa W JEMOHTaXa
MOALMIMHUKOB, HACTPONUTbL CUCTEMY CMa3bIBaHMS, MPOBECTH
BMOPALIMOHHDBI aHaNM3 U T.4.

AypauT TexHU4ecKoro o6cnyxuBaHus

Hawum MeHeaxepbl N0 TEXHUYECKOMY 0BCY>KMBAHUIO MOTYT
OLeHUTb paboTy Baluei cny>x6bl TEXHUYECKOrO 06CYXKUBAHWS U
BblAaTb NOAPO6HLIN NNTaH AECTBMIA MO MPOBEAEHNIO TEXHUYECKOTO
06CNY>XMBAHMS, YTO 3HAYUTENBHO YYYULLIMT NPOU3BOAMTENBHOCTD
Bawumx npoveccos.

ApeHpa MHCTpYMeHTa

MbI npeasnaraem B apeHzy KpynHOra6apuTHbIi MHCTPYMEHT AN
TEXHUYECKOr0 0BCMYKMUBAHNS: MHAYKLIMOHHbIE HArpeBaTesy,
rMAPABINYECKME raiku, HACOChI U T.J.
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