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13 YnopHble chepUuyeckre posiMKonoaLLMNHUKK

KoHcTpyKumm

YnopHble chepuyeckre nogwmnHukn SKF
MMEHT CeLmranbHbiM NPodrb QOPOXKEK Kauye-
HUA ¥ BMELLIAKOT B0NbLLIOE KOMMYECTBO acUMMe-
TPUUHbIX PONIMKOB. PonukW onTuManksHo corna-
CYHOTCS C [OPOXKKAMU KauyeHus Konewy ans

3¢ eKTUBHOMO pacnpeaeneHns Harpysku no
IfIMHe ponuka. [o3ToMy OHW MOTYT BbIAEPXKHM -
BaTb OTHOCWTESIbHO BbICOKME YaCTOThl BpaLLe-
HUS, TAXKENbIE 0CEBbIe HArpy3k1 B 0HOM
HanNpaBnNeHWU K TAXKENble paauanbHble
Harpysku. Harpyska nepegnaércs yepes Tena
KauyeHUs Mexxay [OPOXKKAMU KaueHWs nog yrnom
K 0CM noawunHuka (= puc. 1). YnopHsle cde-
pUYeckure ponMKONOALWMMNHUKM ABAAHOTCS CaMo-
YCTaHaBNMBAFOLLMMHWCA U HEYYBCTBUTENbHbI K
nepekocaMm Basia OTHOCMTENbHO KOPMyca, KOTo-
pble MOTYT BO3HWKATb, HANpPUMep, Mo NPUYUHE
JedopMauuu Bana.

MoawunnHUkK 6a30B0M KOHCTPYKLWK

B 3aBMcKHMOCTH OT pasMepa U cepum ynopHble
cepuryeckue ponukonoawmnniuki SKF npous-
BOAATCA B ABYX 6A30BbIX UCMOMHEHUAX: NOLALLMM-
HUKM Be3 cyddukca 0603HaAYEHHS M NOALIMN-
HUKK, UMetoLLMe cydduKce E.

MoawmnHukm 6e3 cyddukca 0603HaveHHs
(Hanpumep, 29272) ctaHQapTHO KOMMAEKTYHOTCA
MexaHuyeckn 06paboTaHHbIM rpedeHYaTbIM
naTyHHbIM cenapatopom (= puc. 2). Cenapatop
LIeHTPUpPYETCS No BTYSKe, YCTAHOBNEHHOM Ha
TyroM konbue. Tyroe KonbLo 1 cenapaTop ¢
ponvkamu 06pasyroT eauHbIN y3ern.

e N
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rpy3onoabEMHOCTb NOAWMWNHUKOB. . 63
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NOOLUMMHUKOB . .. ..o ... — skf.ru/mount
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Puc. 1

MofLMIHKKK € cyddHKcoM 0603HaueHus E
MMeroT yBeSMYeHHbIe POSIMKK U ONTUMU3UPO-
BaHHYH BHYTPEHHHOH) KOHCTPYKLMH NS NOBbI-
LLIEHHOM rpy30N0abEMHOCTH. [MoaLWMNHKMKM TUNA
E no pasmepa 68 BknHoUMTENBHO OCHALLLAKOTCS
LUTAMNOBAHHbIM CTasbHbIM CENAapaTOPOM OKOH-
HOro TMna (—> puc. 3), KOTOPbIN COBMECTHO C
TYrMM KOMbLIOM W ponMkamu o6pasyeT Hepas-
BOopHbIN y3en.

Mogwunuukn Tvna E pasmepa 72 1 6onee
0CHALLATCA MexaHW4Yeckn 06paboTaHHbIMM
rpebeHyaTtbiMm cenapaTtopamu. Cenapartopsl
[AHHOr0 TMNa LEHTPUPYHOTCA MO BTYNKE, yCTa-
HOBJIEHHOW Ha TyroM Konbue. Tyroe KonbLo 1
cenaparTop C ponukamu 06pasyroT euHbIN y3en.

akF


Intel
Штамп


Cenapatopsbl

CenapaTopbl B yNOPHbIX ChEPHUUYECKHUX POSTUKO-
nofgwmnHukax SKF aBnaroTcs MHTerpMpoBaH-

HbIMWU BHYTPEHHUMU 3NTEMEHTAMU NOALLMNHUKOB.

Bce ynopHble chepryeckre ponrkonogLmn-

HukuW SKF ocHallatoTcs NpoYHbIMK MeTannmMye-

CKUMW cenapaTopamu. bnarogaps 3ToMmy oHu

cnocoBHbl paboTaTh NPU BLICOKUX TEMNepaTypax

U € NFO6LIMK CMA304YHBIMK MaTEPUANamu.
LononHuTtensHas MHPOPMaLMA O NPUMEHU-

MOCTM CENapaTopoB M3 PasfMUYHbLIX MaTep1asnos

npefcrasneHa B pasgenax «Cenaparopsis»

(= cTp. 37) u «Marepuans cenaparoposs

(= crp. 152).

Puc. 2

Puc. 3

akF

Knacch NOAWMNHWKOE

Knaccbl nogwmnnHMKoB

NoawwnnHuku SKF Explorer

C y4&TOM NOCTOAHHO pacTyLLmx TpeBoBaHWUM K
paboTocnocobHocTH 060pyN0BaAHKA B COBPEMEH-
HOM MaLMHOCTPoeHuK KomnaHuerl SKF 6binu
pa3paboTaHbl NOALMMHKUKK KaveHus knacca SKF
Explorer.

3HauuTensHoe ynyulleHue paboumx xapakTe-
PHCTHK YNOPHBIX CEPUYECKUX PONIMKONOALLMM-
HukoB SKF Explorer peanu3oBaHo 3a CYET ONTU-
MW3WPOBAHHOW rEOMETPUM W MOBLILLEHHOTO
Ka4ecTsa 06pabOTKM BCEX KOHTAKTHbIX MOBEPX-
HOCTeMN, NPUMEHEHWS CBEPXYWUCTOMN CTanM BbiCO-
KOW CTeneHW 0HOPOAHOCTU M 0COOOM TeXHOM0-
MK TepMUYeckor 06paboTku, a TakKe ycoBep-
LLEHCTBOBAHMA cenapaTtopa, Npoduna ponmnKos
W reoMeTpuMr AOPOXKEK KaueHUs.

LaHHble ycoBepLUeHCTBOBaHU:A obecneyn-
BAOT CiefyroLLMe NperMyLLecTsa:

o Goree BbICOKas AMHAMUYECKan rPy30noabEM-
HOCTb MO CPABHEHUIO C NOALIMMHUKAMM 00bIY-
HOM KOHCTPYKLMK

NOBbILLEHHAA U3HOCOCTOMKOCTb

NOHUKEHHBLIM YPOBEHb LUYMa W BUOpaLMK
NOHWKEHHOE TENNOBbIAENIEHUE 13-3a TPEHUS
3HAUMUTESIbHO YBENMYEHHBIN CPOK CIyXObl
NOALIMNHKUKOB

Bnarogaps KOMNaKTHOCTH, CHUXKEHUIO 3HEepro-
noTpedneHus 1 pacxofa CMa3o4HbIX MaTepUanos
noalwmnnHukn SKF Explorer no3sonsaroT cHU3UTL
HeraTMBHOE BO3AENCTBUE Ha OKPYXKAFOLLLYHO
cpedy. He MeHee BaxeH W TOT §aKT, 4To Npw
ncnonb3oBaHuK nogwmnnHmkos SKF Explorer
COKpaLLaroTCs 3aTpaThl Ha TeX06Cy>K1BaH1e v
NOBbLILLAEGTCA NPOMU3BOAMTENLHOCTL 0BOpYAOBa-
H1A.

Mogwwunuukm knacca SKF Explorer otMeyeHb!
8 TabnMuax NoALIMNHMKOB 38E3004KoM. Mog-
LUMMNHKUKM 3TOrO KNacca UMeroT 0603HaYeHus,
WOEHTUYHbIEe 0603HAYEHUAM CTaHOaPTHbIX NOg-
LLUMMHKKOB. [1pK 3TOM KaskdbIM NOALLMMHWUK U ero
ynakoBKa MapkUpyrTCcs 0603Ha4eHnem
«SKF Explorer.
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13 YnopHble chepUuyeckre posiMKonoaLLMNHUKK

TexHnyeckre gaHHble NOALLWUNHUKOB

CraHgapTbl
pasmepos

MpucoenuuuTenbHble pasmepsl: ISO 104

Honycku

LononuutensHas
MHdOpPMaLns
(= cTp. 132)

HopManbHbIn

O6was sbicota H:

® [OMyCK 419 NOALWMWMNHAKOB 6a30B0M KOHCTPYKLIMU Kak MUHUMYM Ha
50 % y»xe yka3zaHHoro B cTaHgapTe I1SO

e nna nogwwmnHukos knacca SKF Explorer nonycku Ha 75 % yxe
yKasaHHbIX B cTaHgapTe IS0

3Hauenus: IS0 199 (= tabnuua 10, cp. 144)

Mepekoc

LonycTiMas BennyMHa Nepekoca yMeHbLLUAETCS N0 Mepe BO3pacTaHus
Harpysku.

PexkoMeHgyeMble 3HaYeHMS NPU Nepexoce U BpaLLaroLLeMCs TYroM
KOfbLIe OTHOCWUTENbHO cBOBOAHOrO KoMbLa: Tabnuua 1.

B03MOXHOCTb NOMHOM peanu3aLmu yKkasaHHbIX 3Ha4YeHWH nepekoca
3aBMCHT OT KOHCTPYKLMKW NOALLMMHWUKOBOO y3Ma, TUNa BHELLHEro
YNAOTHEHUA U T. A.

[MpH KOHCTPYMPOBAHWM MOALIMMNHUKOBbIX Y3108, PABOTarOLLMX B YCIO-
BMAX NEpPeKoca W BpaLLaroLLerocs ceo6ogHOro KonbLa, UM Npu1 Kava-
TeNbHOM [BMXEHUM Bana OTHOCUTENLHO KOpnyca, pekoMeHayeM obpa-
TUTLCA B TeXHUYEeCKyH cny>kBy SKF.

MoMmeHT TpeHus,
NYCKOBOW MOMEHT,
noTepyu MOLLHOCTH

MoMeHT TpeHus, NyCKOBOKM MOMEHT 1 NOTEPU MOLLIHOCTH PaCcCYMUTbIBAFOTCS
COrNacHo MHCTPYKLUMAM B pasaene «TpeHunes (= ctp. 97) unm c noMo-
LLIbFO PACYETHBIX CPEACTB, JOCTYMNHbLIX Ha CTpaHuLe
skf.ru/bearingcalculator.

[Lna onpegenenus paboyei TeMnepaTtypsl M/MnK HeoBXoaUMOCTH
OXNKAEHMS 4NS1 KPYNHOraBapuTHbIX NOGLIMNHMKOB (dr > 400 Mm)Y),
BEPTHKabHbIX BASIOB ¥ NpW paboTe B YCNOBMSX NONMHOMO NOTPYXXEHUS B
macno obpatuTeck B TexHuyeckyro cnyxBy SKF.

XapakTtepuctuue-
CKHUe 4acToThbl
NOALWMWNHUKOB

XapaKTepucTUYeCKMe YaCToThl 31EMEHTOB NOALLMNHUKOB, HEOBX0AWUMbIE
LNs BbIIBNEHUS NOBPEXAEHWM, MOXKHO PacCyYMTaTh C MOMOLLbHO pacyeT-
HbIX CPEACTB, OCTYNHbIX Ha cTpaHuLe skf.ru/bearingcalculator.

1) d,,, = cpenHmit aameTp noaLMnHMKa [Mm]

=0,5(d+D)

1080
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Tabnuua 1

JDonycTumsin yrnosoi nep ana 5 Banos

Cepua JDonycTumebii nepekoc
NOALMNNHUKOB Korpa Harpyska Py
<0,05Cy 20,05 Cy >0,3Co

o

292 (E) 2 15 1
293 (E) 25 15 03
294 (E) 3 15 03

1) Cm. pasaen «3IKBUBAIEHTHAS CTATHYECKAS HArPY3KA Ha
nogwmnHuks (= ctp. 1082)

akF

TexHuyeckue OaHHble NoALWMNHUKOB
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13 YnopHble chepUuyeckre posiMKonoaLLMNHUKK

Harpysku

MuHuManbHas
Harpyska

HononHutens-
Has UHbOpMa-
ums (= crp. 86)

n 2
Fam=C Fr +A (m) +Fup

2x107%fy (vn)?3[0,5(d + D)IP

vn=22000 - Fyp d

3,2x10775[0,5 (d + D))
d

vn<2000 - Fyp

Macca KOMNOHEHTOB, KOTOPbIE ONUPAOTCA HA NOALLMMHWK, BMECTE C BHELL-
HUMU CUamMm 06bIYHO UMEHOT BOMNbLLYH BEMMUMHY, YeM TpeByeMan MUHU-
ManbHas Harpyska. B npoTueHOM cryyae nofALwmMnHUKy TpedyeTca 4ononHM-
TeNnbHOE 0CEBOE HarpysKeHH1e.

OaHako npu paboTe NOALIMNHUKOB Ha OTHOCUTESbHO MaslbIX YACTOTaX Bpa-
LLIEHMS, B 3aBUCMMOCTH OT HAPYXXHOI0 AMaMeTpa NoALLMIHUKA
(= amnarpamma 1, ctp. 1084), Heo6x041MOM MUHUMATLHOM Harpy3KoK
MO>HO npeHe6peyb.

Mpumep:

Moawmnuuk 29444 E paboTaet c yactotom spatlerns 90 06/MuH, 13
aunarpamMmel 1 npu D = 420 MM fBe SIMHWUK CXOOATCH HUXKE CUHEN SIMHWK.
Takum 06pa3oM, TpeboBaHWA MO NPUNONKEHUHO MUHUMASbHOW HArpy3K1 MOXHO
He YUYUTbIBATb.

JKBUBaNeHTHan
AWHaMUyeckas
Harpyska Ha
NOALWKUNHKUK

LononHutens-
Has UHbOpMa-
uus (= crp. 85)

F.<0,55F, m:

® ecnu B1eHue B NOALIMMHUKOBOM y31e He BAMAET Ha pacnpegenexue
Harpysku B yNopHOM CheprYeckoM ponMKONOALLMMIHUKe
- P=0,88(F,+XF)

® ecnu BueHue B NOALIMMHWUKOBOM Y3 BNWSET Ha pacnpeaeneHue Harpysku
B YNOPHOM CcbEPUYECKOM POSMKONOALIMMHUKE (HanpuMep, BueHne apyroro
NOALWMMHKKA, CO30aOLLEro PaAUarbHYH HarpysKy)

JKBUBaNeHTHan
cTaTuyeckan
Harpyska Ha
NOALWMUNHUK

LononHutens-
Has UHbOpMa-
uus (= crp. 88)

> P=F+XF

F.>0,55F, — 0O6patuteck B TexHuyeckyro cnyxBy SKF.
F,<055F, = Pg=F+XgF;

F.>0,55F, — 06patutech B TexHuyeckyro cnyxBy SKF.

1082
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0O6o3HayeHun

A =Ko3dDUUMEHT MUHUMATBHON
Harpysku (= Tabnuubl
NOALWWNHUKOB)

C, =K03PDULMEHT HArpy3sKu
=1,8 ona cepumn 292
=2,0 nns cepmm 293
=2,2 ons cepuun 294

D =HapyHbli AMameTp NoALWUNHUKA [MM]
d =guamerp 0TBEpCTUS NOALIMNHKUKA [MM]
fg =Ko3dbdHUMEHT METOAA CMa3blBaHMA:

[NS CMa3bIBAHUA MACNAHOW BAHHOWM C
rOPU30HTaNbHBIM PACMNONOXKeHUeM
Bana v 4ns CMasblBaHWs NNACTUYHOM
CMa3sKow:
=3 ans cepun 292
=3,5 nna cepumn 293
=4 nnsa cepun 294
[NS CMa3bIBAHWA MACNIHOW BAHHOW C
BEpTHKaNbHbLIM PacnofioXKeHWeM Bana
W ANf CMa3biBaHWA BNPbICKOM Macna:
=6 ans cepun 292
=7 ons cepun 293
=8 ons cepun 294

Fam = MMHWManbHas ocesas Harpyska [kH]

Flup = 0CeBas Harpyska ans npeofoneHus
COMPOTUBMEHUS NepeMeLLeHnHo
cMa30u4Horo MaTepvana [kH]

F. =paauansHas Harpyska [kH]

n  =uyactoTa BpaLleHus [06/MuH]

P =3kBMBaNeHTHas guHaMUyeckas
Harpyska Ha noaLwMnHUK [kH]

Po =3KBMBaNeHTHaa cTaTUYeCKas Harpyska
Ha noAWMNHKK [kKH]

X =pacy€THbIM KO3 PULMEHT
=1,1 ona cepumn 292
=1,2 nna cepmm 293
=1,3 ona cepuun 294

Xo =PpaCcY€THbIM KO3IDPULMEHT
=2,5 nna cepumn 292
=2,7 ons cepmmn 293
=2,9 ona cepuun 294

vV =dakThyeckas paboyas BAKOCTb
cMasoyHoro MaTepuana [Mm2/c|

akF

Harpysku
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13 YnopHble cpepUuyeckrue poMKonoaLLMNHUKK

[Munarpamma 1

MuHuManbHan Tpebyemas Harpyska Ans ynopHbix ChepUyeckux poNMKoNoALWHNHUKOB

Yacrora spatueHus n [06/MuH]

2000 1

1000 A

500 1

200 1
1004

501

20 1

10 4

150 200 300

OrpaHuyeHus paboyen
TemnepaTypbl

LonyctMas pa6oyan TemnepaTypa ynopHbIx
CcheprYecKuX POSTMKONOALLMIHUKOB MOXET BbiTh
orpaHuyeHa:

° pa3MepH0171 CTabuNbHOCTLH Koney
noawnnHUKa
® (CMa30Y4HbIM MaTepuanom

Ecnv npeanonaraetcs, 4To NOALUMIHWKK ByayT
3KCNyaTMPOBATLCA NPU TeMnepaTypax, Npesbl-
LUAFOLLIMX JOMYCTMUMbIE Npegesibl, 06paTuTecs B
TexHuyeckyro cnyx@y SKF.

Konbua noawunH1kos

YnopHble cdepuyeckue poniMKonogLMnHUKK
SKF npoxoaaT cneyyansHyH TEpMUYECKYH
o6paboTky. Konbua ynopHbIX No4LWUNIHUKOB
TepMUYecku CTabUU3npyroTca ans paboTsl npu
Temnepatype o 200 °C (390 °F) B TeueHwe Kak
MuHMMYM 2500 4, nnbo ¢ Bonee KOPOTKUM nepu-
ofoM paboTocnoco6HOCTH NpU Bonee BbICOKUX
TeMnepaTypax.

CMasouHble MaTepHuansl

TeMnepaTypHble orpaHUYeHus AN NNacTUUHbIX
cMa3ok SKF npueopnatcs B pasgene «CmassiBa-

1084

400 500

700 1000 1500 2000
HapyskHbli guameTp nogwimntnka D [mm]

Hue» (= ctp. 239). Ecnu ncnonb3yrotca cMa-
304HbIe MaTepuansl Apyrux NPoOU3BoOAUTENEH,
npefenbHble TeMnepaTypbl JOMKHbI onpeae-

NATLCSA NO NPUHUMNY cBeTodopa SKF

(= cTp. 244).

Honyctumas vactoTta
BpaLLleHus

[onycTuMyro 4acToTy BpaLLeHKs MOXHO onpe-
NIeNnTb N0 CKOPOCTHBLIM XapaKTepuCcTMKaM, yKa-
3aHHLIM B TaBnuLax NOALLMMHWKOB, a Takxke Npu
NOMOLLI JaHHbIX, NPUBEAEHHbIX B pasgene
«Yacrotel Bpatyenns» (= crp. 117).

akF



KoHcTpyKkuma
NOALLUMMNHUKOBBIX Y3108

Pasmepbl onop

Pasmepbl onop dj min Y Da max. NPYBELAEHHbIE B
Tabnuuax noALWMNHUKOB, [EHCTBUTENbHbI ANs
0CeBbIX Harpy3oK Ha noawwunuuk Fy < 0,1 Cp.
Ecnu Ha noawunHUK fencTeyroT Gosee BbiCOKWe
Harpy3ku, MOXeT NoTpe6oBaTLCsA NoNHas onopa
TYrux 1 CBOOOLHbIX KOMew No BCeH noLLaau
6okoBbix nosepxHocTew (d, = d4 n D, = Dq). B
Cnyyae BO30EeNCTBUA TAXENbIX HArPy30K, Koraa
P> 0,1 Co, HeobxoanMo o6ecneymnTsb NosHy+
0nopy OTBEPCTUA TYroro KosbLa Banom, nped-
NOYTUTENLHO NOCPEACTBOM NOCAAKMU C HATAMOM.
Takke Ans c0604HOMO KoMbLa TpebyeTcs pagu-
anbHas onopa (= puc. 4).

LononHuTenbHyH0 MHbOPMALMIO 0 pasMepax
0NOp KOSeL, MOXHO NONYYMTb B TEXHUUECKOM
cnyx6e SKF.

Puc. 4

akF

KOHCprKLlMFI noaLWHNHHUKOBLIX Yy3Nn0B

PacToueHHoe oTBepCcTHe B Kopnyce 4ns
NOALIMNHWUKOB CO LUTAMNOBAHHbIM
cenapaTopom

Ilns noALWMNHMKOB CO LUTAMMNOBAHHbIM CTanb-
HbIM CENapaTopoM OKOHHOI0 THMa 0TBepCTUE
Kopnyca fonHOo BbITk pacToueHo (= puc. 5)
N5 NpefoTBpaLLeHns TPEHWUS Mexay NoBepXHO-
CTbHO Cenapartopa W KopnycoMm B Cnydae nepe-
koca Bana. SKF pekomeHnfyeT cnefyroLme opu-
EHTMPOBOYHbIE BEMTUYMHbI IMAMETPA BbITOYKM:

e D+ 15 MM aOna noguwMnHUKOB C HAPY>KHbLIM
nvametpom D < 380 mm

e D+ 20 MM ans NoOLWKWNHUKOB C HAPYXKHbIM
nvametpom D > 380 mm

Puc. 5
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13 YnopHble chepUuyeckre posiMKonoaLLMNHUKK

OceBow 3a3op

YnopHble cdepuyeckue poniMKonogLMNHUKK
SKF 0omkHbI 6bITb HarpyeHbl MUHUMAasbHOM
Harpyskom (= «MuHUManbHas Harpyska»,
ctp. 1082). TeM He MeHee, NpH OTHOCUTENLHO
HU3KMX YaCTOTax BPALLEHWSA B 30HE HUXKE CHHEN
nnHum (= auarpamma 1, ctp. 1084) ysen
MOXET BbITb CNPOEKTUPOBaH A9 paboTsl C
HeBOMbLLUMM 0CEBbLIM 3330p0M. B 3Tux y3nax cne-
flyeT UCMoNb30BaTh NOALIMMHUKA C MOAUPHULMPO-
BaHHbLIM TYMM KOMbLIOM (cyddUKC 0603HaYeHUs
VU029). Manbiit oceBoi 3a30p N03BONSET CO34a-
BaTb NPOCTLIE M 3KOHOMWYHbIE NOALLUMMNHUKOBbIE
y3/bl, HANPUMeEP, AN FOPU30HTANbHbIX BaNOB
MPY OTHOCUTENBHO HU3KMX YacTOTax BPaLLEHHS,
NOCKOMNbKY BHELLUHWIW NpegHaTar He Tpebyerca.
Bornee nogpo6Hy+o MHdOpMaLMHO 0 NogLLIMM-
HUKOBbIX Y3/1aX C 0CEBbIM 3330POM MOXHO Y3HaTb
B TexHUueckon cnyxbe SKF.

1086

CMasbiBaHHe

Kak npaBwuno, ynopHsle chepryeckie ponmnKko-
noaLmnnHukn SKF MoryT cMasbiBaTbCs Macniom
WK NNACTUYHOM CMA3KOoM, KOTopas CoOAepKUT
aHTU3aaMPHbIE NPUCAAKH.

[Mpu cMasbiBaHWKM NNACTUYHOM CMa3KOWM Heo6-
X0MMO, 4TOBbI [OCTATOYHOE KOMIMYECTBO CMa-
304HOr0 MaTepu1asa nonagano B 30Hy KOHTaKTa
TOPLIOB PONMKOB ¢ 6opToM. B 3aBUCHMOCTH OT
061acTh NPUMEHEHMA 3Ty 3aa4y MOXHO
PeLUnTL NYTEM 3an0NHEHWA NOALLUMMHMKA U KOp-
nyca nnacTMYHOM CMA3KoM MK 3a CHET perynap-
HOrO NOBTOPHOMO CMa3blBaHUs. 32 AOMNONHU-
TenbHoW UHdOopMaLumen obpallanTecs B
TexHuyeckyro cnyx0y SKF.

HacocHbin 3¢ peKT B yCNnoBUAX CMa3biBaHWA MACIOM

M3-3a 0cobeHHOCTEN BHYTPEHHEN KOHCTPYKLIMK
YNOpPHbIE ChEepUYecKUe PONUKONOALIMMTHUKK
0651aaaroT HacoCHbIM 3 dekToM. LaHHbIN
3cbdeKT 0BpasyeT NOTOK OT MANoro K 6onbLIOMY
TOpLY PONMKa, YTO MOMKHO MCMOMb30BaTh 4NN
CO3AaHMA UMPKYNALMK CMa3oyHoro Macna. Haco-
CHbIN 3 dEKT BO3HUKAET NPH BEPTUKATbHOM
(= puc. 6) unu ropusoHTansHoM (= puc. 7)
pacnonoxeHuu Bana. Ero cnegyet yuutbiaTh
npu BbiBope TMNa CMa3o4HOro MaTep1ana 1
YNNOTHEHWHN.

Lna obnactel NpUMeHeHK s C BbICOKOW 4acTo-
TOW BpaLLeHus, rae UCnosb3yrTcs NOALLIMNHUKK
C MEXaHUYeckn 00paboTaHHLIMK cenaparopamu,
SKF pekoMeHayeT MeTo cMa3blBaHWs BNPbICKOM
Macna (—> puc. 8).

Bonee nogpo6Hyto MHdOpMaLMo 0 cMasblBa-
HUW YNOPHbIX CHEPHUYECKMX POSTMKONOALLMMHU-
KOB MOXHO y3HaTb B TexHUueckon cnyxbe SKF.

akF



Puc. 6

Puc. 7

Puc. 8

akF
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13 YnopHble chepUuyeckre posiMKonoaLLMNHUKK

MoHTax

YnopHble cdpepryeckie ponmuKonoaLLMIHUKA
SKF sBnaroTcs pasbopHbIMA NOALUMMNHAKAMH,
4TO NO3BONSET YCTAHABNMBATHL TYroe KomnbLo C
KOMMEKTOM POSIMKOB 1 CENApaToOpOM 0TAeNbHO
0T cBOGOAHOMO KOMbLa.

Ecnu ynopHbIM chepuyeckuit ponukonod-
LUMMNHKK C MEXaHWYecku 0BpaboTaHHbIM cenapa-
TOPOM HE06X0AMMO 3aMEHUTb NOALIMMHUKOM
Tvna E co WwWTaMnoBaHHbIM CTanbHbLIM cenaparto-
POM OKOHHOrO THUMa, Y KOTOPOro OCeBble Harpy-
3kW BydyT NepeaasaThCs Yepes HaNpasnstoLLyH
BTYNIKY CENapaTopa, To Mexdy 3aneynkoM Bana
1 TYFWUM KOMbLIOM AO0SIXKHO ObITh BCTABEHO NPO-
cTaBoyHoe konbLo (= puc. 9).

MoAWNNHUK C MEXaHHU4EeCKH
06paboTaHHbIM cenapaTopoM

Moawunuuk TMna B

1088

[Mpu 3ameHe cTaporo nogwunHuka SKF tMna
B, ycTaHOBMIEHHOMO C NPOCTABOYHbLIM KOSbLIOM,
KaK npaswso, Tpebyetca MogudMKaLmMs npocTa-
BOYHOro Konbua (= puc. 10). Ouametp dpp
(= Tabnuubl NoAWKWNHUKOB) NPOCTABOYHOIO
KOMbLA JOMKeH BbITb YMEHbLLEH NPAKTUYECKK
[1Ns BCEX TUNOPA3MepoB NOALLMMHKUKOB.

TpebyeTcs BbINONHUTL 3aKasky NPoOCTaBoY -
HOro KOMbLA W WD OBKY ero Topuos. Pasmepsl
MPOCTABOYHbIX KOJeLl, MCMOMb3yeMbIX C ynop-
HbIMW ChEPUYECKUMK PONMKOMOALLMNHUKAMM
SKF, npuseaeHs! B Tabnuuax nogLLIMNHUKOB.

Puc. 9
MpocTaBoyHoe KoNbLO
Moawwunuuk TMna E co
LWITaMNOBaHHbLIM CENApaTopoM
Puc. 10

MoawwnnHuk Tuna E co
WTaMnoBaHHbIM CcenapaTtopomM

akF



CucteMa 0603HayYeHUM

Cucrema 0603HaUeHUH

l l [pynna 1[|’pynna 2[|’pynna 3[/

[pynna &

MpedguKcb!

Ba3sosoe 0603HaueHHe

YkasbiBaeTcs Ha guarpamme 2 (—> crp. 43)

Cydpukcen J
Mpynna 1: BHYTPEeHHAA KOHCTPYKLUUA J
E ONTUMM3MPOBAHHAA BHYTPEHHAA KOHCTPYKLMUS

Ipynna 2: HapyHas KOHCTpyKuMA (ynnoTHeHus, kaHaska nog
CTONOPHOE KOMbUO U T. 4.

safs2]43]as]es]n6

N1 0arH dUKCUPYHOLLMI Na3 Ha CBOBOAHOM Kofblie
N2 [1Ba GUKCHPYHOLLIMX Na3a Ha CBOBOAHOM KOMbLie, PACMIONOXEHHbIE N0A
yrnom 180° oTHocKTeNbHO Apyr Apyra

Mpynna 3: KoHcTpykuus cenapatopa

- LLITaMnoeaHHbIM CTanbHOW cenapatop, LeHTPUPYEMbI N0 posvkaM, Ans
NOALIMMHAKOB TUNa E pasMepoMm < 68, Uk MexaHWyecku 06padoTanHbIi
NaTyHHbIM Cenaparop, LLEHTPUPYEMbIM N0 TYroMy KonbLyy, Ans
NOALUMMHWKOB 6€3 CydpdrKca 0603HaEHMS

E MexaHnyecku 06paboTaHHbIN CTanbHOM Cenapartop, LeHTPUpYeMbli no
TYroMmy KombLy

F3 MexaHuyeckit 06paboTaHHbIi CenapaTop 13 BbICOKOMPOYHOrO YyryHa,
LEHTPHPYEMBIK MO TYroMy KosbLly

M MexaHnyecku 06paboTaHHbIN NaTyHHbIM CenapaTop, LeHTPUPYeMbIi No

TYromy Konbuy

Mpynna 4.1: MaTepuansi, TepMUyeckas obpaboTka

Mpynna 4.2: TouHoCTb, 3a30p, Np TAr, Ma. y

pynna 4.3: KomnnekTsl no , cnap no

Mpynna 4.4: Crabunusauus

lpynna 4.5: CMasbiBaHue

Mpynna 4.6: [ipyrue ucnonHeuus

VE447(E) Tyroe KonbLO YNOPHOro NOALMMHKKA C TPEMS PaBHOYAANEHHBIMU
Pe3bB0BbIMIU OTBEPCTHUAMM Ha OAHOM TOPLIEBOM NAOCKOCTH AN MOHTaXA.
E 03Hayaer, YTo pbIM-6onThl BXOAAT B KOMMAEKT MOALIMMHUKA.

VE632 CBo60AHOE KOMbLO YNOPHOro NOAWMUIHKKA C TPEMA PaBHOYAANEHHbIMM
Pe3bB0BbIMK OTBEPCTHAMM HA OAHOM TOPLIOBOM NAOCKOCTH ANIA MOHTaXa

VU029 Tyroe KonbLo MOAXPULMPOBAHO AN Y308 C ManbIM OCEBLIM 3a30pOM

akF
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131 ynOprIE cpepuyeckue posTMKoNoALWUNHUKH

d 60-170 mm
— C |-
™ ‘ /
1
"
[P
|- B
DD
! d d
Lt B—
- H——s =
OcHoBHble pasMepsl HomunHanbHas Mpegen Ko3agppuuuent Yactorbl Bpawenua  Macca O6o3HaueHue
rpy30No4bLEMHOCTL  YCTANoCTHOM MWHUMansHoW Homu- Mpegens-
AWH. crar. NPOYHOCTH  Harpysku HanbHas  Has
d D H C Co Py A
MM KH KH - 06/MuH Kr -
60 130 42 390 915 114 0,08 2800 5000 2,6 * 29412 E
65 140 45 455 1080 137 0,11 2600 4800 3,2 * 29413 E
70 150 48 520 1250 153 0,15 2400 4300 39 * 29414 E
75 160 51 600 1430 173 0,19 2400 4000 47 * 29415 E
80 170 54 670 1630 193 0,25 2200 3800 5,6 * 29416 E
85 150 39 380 1060 129 0,11 2400 4000 2,75 * 29317E
180 58 735 1800 212 0,31 2000 3600 6,75 * 29417 E
90 155 39 400 1080 132 0,11 2 400 4000 2,85 * 29318 E
190 60 815 2000 232 0,38 1900 3400 7,75 * 29418 E
100 170 42 465 1290 156 0,16 2200 3600 3,65 * 29320 E
210 67 980 2500 275 0,59 1700 3000 10,5 * 29420 E
110 190 48 610 1730 204 0,28 1900 3200 53 * 29322 E
230 73 1180 3000 325 0,86 1600 2800 13,5 * 29422 E
120 210 54 765 2120 245 0,43 1700 2800 7,35 * 29324 E
250 78 1370 3450 375 11 1500 2 600 17,5 * 29424 E
130 225 58 865 2500 280 0,59 1600 2600 9 * 29326 E
270 85 1560 4050 430 1,6 1300 2400 22 * 29426 E
140 240 60 980 2850 315 0,77 1500 2600 10,5 * 29328 E
280 85 1630 4300 455 1,8 1300 2400 23 * 29428 E
150 215 39 408 1600 180 0,24 1800 2800 43 29230 E
250 60 1000 2850 315 0,77 1500 2400 11 * 29330 E
300 90 1860 5100 520 2,5 1200 2200 28 * 29430 E
160 270 67 1180 3450 375 11 1300 2200 14,5 * 29332E
320 95 2080 5600 570 3 1100 2000 32 * 29432 E
170 280 67 1200 3550 365 1,2 1300 2200 15 * 29334 E
340 103 2360 6550 640 41 1100 1900 445 * 29434 E

* MoawwnHuk SKF Explorer

1090 akF



307 ‘kHa” 30°
Ta [ e B \
By S i
T I | d‘b:l d‘bZ
Da Tnz da
S A
30° {
d‘hZ d‘bi
Pasmepsi Pasmepbl onop v rantenei
d dy D1 B By C ri2 s d, dpg dpp Ha Dy ra
~ ~ MWH. MWH Makc. Makc. MWH. Makc. Makc.
MM MM
60 112 85,5 27 36,7 21 1,5 38 90 67 67 = 107 1,5
65 120 91,5 29,5 39,8 22 2 42 100 72 72 = 117 2
70 129 99 31 41 23,8 2 44,8 105 77,5 77,5 = 125 2
75 138 106 B85 45,7 24,5 2 47 115 82,5 82,5 = 133 2
80 147 113 35 48,1 26,5 21 50 120 88 88 = 141 2
85 134 110 24,5 33,8 20 a1y 50 115 90 90 = 129 1)
155 121 37 51,1 28 2,1 54 130 94 94 - 151 2
90 138 115 24,5 34,5 19,5 1,5 58 120 95 95 = 134 1,5
164 128 39 54 28,5 21 56 135 99 99 - 158 2
100 152 128 26,2 36,3 20,5 1,5 58 130 107 107 = 147 1,5
182 142 43 57,3 32 3 62 150 110 110 - 175 2,5
110 171 140 30,3 41,7 24,8 2 63,8 145 117 117 = 164 2
199 156 47 64,7 34,7 3 69 165 1205 129 - 193 2,5
120 188 155 34 48,2 27 21 70 160 128 128 = 181 2
216 171 50,5 70,3 36,5 4 74 180 132 142 - 209 3
130 203 166 36,7 50,6 301 21 75,6 175 138 143 = 194 2
234 185 54 76 40,9 4 81 195 142,5 153 - 227 3
140 216 177 38,5 54 30 21 82 185 148 154 = 208 2 13 1
245 195 54 75,6 41 4 86 205 153 162 - 236 3 .
150 200 176 24 34,3 20,5 l.5 82 180 154 154 14 193 il.5
223 190 38 54,9 28 21 87 195 158 163 - 219 2
262 208 58 80,8 43,4 4 92 220 163 175 = 253 3)
160 243 203 42 60 353 3 92 210 169 176 = 235 215
279 224 60,5 84,3 45,5 5 99 235 175 189 - 270 4
170 251 215 42,2 61,1 30,5 3 96 220 178 188 = 245 2,5
297 236 65,5 91,2 50 5 104 250 185 199 - 286 4
akF 1091



131 ynOprIE cpepuyeckue posTMKoNoALWUNHUKH

d 180 - 340 mm
— C |-
™ ‘ /
1
"
[P
- B—]| B |-
DD
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=T B;L‘“ By
- H——s =
TunE
OcHoBHble pasMepsl HomunHanbHas Mpegen Ko3agppuuuent Yactorbl Bpawenua  Macca O6o3HaueHue
rpy30No4bLEMHOCTL  YCTANoCTHOM MWHUMansHoW Homu- Mpegens-
AWH. crar. NPOYHOCTH  Harpysku HanbHas  Has
d D H C Co Py A
MM KH KH - 06/MuH Kr -
180 250 42 495 2040 212 0,4 1600 2600 58 29236 E
300 73 1430 4300 440 1,8 1200 2000 19,5 * 29336 E
360 109 2600 7350 710 51 1000 1800 52,5 * 29436 E
190 320 78 1630 4750 490 21 1100 1900 23,5 * 29338 E
380 115 2850 8000 765 6,1 950 1700 60,5 * 29438 E
200 280 48 656 2650 285 0,67 1400 2200 9.3 29240 E
340 85 1860 5500 550 2,9 1000 1700 28,5 * 29340 E
400 122 3200 9000 850 7,7 850 1600 72 * 29440 E
220 300 48 690 3000 310 0,86 1300 2200 10 29244 E
360 85 2000 6300 610 3,8 1000 1700 31 * 29344 E
420 122 3350 9650 900 8,8 850 1500 75 * 29444 E
240 340 60 799 3450 335 11 1100 1800 16,5 29248
380 85 2040 6550 630 41 1000 1600 35,5 * 29348 E
440 122 3400 10200 930 9,9 850 1500 80 * 29448 E
260 360 60 817 3650 345 13 1100 1700 18,5 29252
420 95 2550 8300 780 6,5 850 1400 49 * 29352 E
480 132 4050 12900 1080 16 750 1300 105 * 29452 E
280 380 60 863 4000 375 1,5 1000 1700 19,5 29256
440 95 2550 8650 800 71 850 1400 53 * 29356 E
520 145 4900 15300 1320 22 670 1200 135 * 29456 E
300 420 73 1070 4800 465 2,2 900 1400 30,5 29260
480 109 3100 10 600 930 1 750 1200 75 * 29360 E
540 145 5000 16 600 1340 24 670 1200 140 * 29460 E
320 440 73 1110 5100 465 2,5 850 1400 33 29264
500 109 3350 11200 1000 12 750 1200 78 * 29364 E
580 155 5700 19000 1530 32 600 1100 175 * 29464 E
340 460 73 1130 5 400 480 2,8 850 1300 33,5 29268
540 122 2710 11 000 950 11 600 1100 105 29368
620 170 6700 22 400 1760 46 560 1000 220 * 29468 E

* MoawwnHuk SKF Explorer

1092 akF



. Hi1 30°
30 ‘ a 30
Ta N*‘i i
S | ] -
o i dpy dp2
‘ - | I "2
D, Tnz da D, da
R e
30° {
d‘hZ d‘m
Pasmepsi Pasmepbl onop v rantenei
d dq Dy B B C ri s d, dpy dp2 Ha D, Ta
~ ~ MWH. MUH. MakKc. MakKc. MWH. Makc. Makc.
MM MM
180 234 208 26 36,9 22 1,5 97 210 187 187 14 226 1,5
270 227 46 66,2 35,5 3 103 235 189 195 - 262 2,5
315 250 69,5 96,4 53 5 110 265 196 210 - 304 4
190 285 244 49 71,3 36 4 110 250 200 211 - 280 3
332 265 73 101 55,5 5 117 280 207 223 - 321 4
200 260 233 30 43,4 24 2 108 235 206 207 17 253 2
304 257 53,5 76,7 40 4 116 265 211 224 - 297 3
350 278 77 107,1 59,4 5 122 295 2175 234 - 337 4
220 280 252 30 43,4 24,5 2 117 255 2245 227 17 271 2
326 274 55 77,7 41 4 125 285 229 240 - 316 3
371 300 77 107,64 58,5 6 132 315 238 254 - 358 5
240 330 283 19 57 30 2,1 130 290 - - - 308 2
345 296 54 77,8 40,5 4 135 305 249 259 - 336 3
391 322 76 1071 59 6 142 335 258 276 - 378 5
260 350 302 19 57 30 2,1 139 310 - - - 326 2
382 324 61 86,6 46 5 148 335 273 286 - 370 4
427 346 86 119 63 6 154 365 278 296 - 412 5
280 370 323 19 57 30,5 2,1 150 325 - - - 347 2
401 343 62 86,7 45,5 5 158 355 293 305 - 390 4
464 372 95 1299 70 6 166 395 300 320 - 446 5
300 405 353 21 69 38 3 162 360 - - - 380 2,5
434 372 70 98,9 51 5 168 385 313 329 - 423 4 13 1
485 392 95 130,3 70,5 6 175 415 319 340 - 465 5 .
320 430 372 21 69 38 3 172 380 - - - 400 2,5
454 391 68 97,8 53 5 180 405 332 347 - 442 4
520 422 102 139,4 74,5 7,5 191 450 344 367 - 500 6
340 445 395 21 69 37,5 3 183 400 - - - 422 2,5
520 428 40,6 117 59,5 5 192 440 - - - 479 4
557 445 112 151,4 84 7,5 201 475 363 386 - 530 6
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1341 YnopHble cdpeprueckie ponuKonoaWLMNHUKKA
d 360-560 mm

e -

dg
— H——t—5—]
OcHoBHble pasMepsl HomunHanbHas Mpegen Ko3agppuuuent Yactorbl Bpawenua  Macca O6o3HaueHue
rpy30No4bLEMHOCTL  YCTANoCTHOM MWHUMansHoW Homu- Mpegens-
AWH. crar. NPOYHOCTH  Harpysku HanbHas  Has

d D H C Co Py A
MM KH KH - 06/MuH Kr -
360 500 85 1460 6 800 585 4,4 750 1200 52 29272

560 122 2760 11 600 980 13 600 1100 110 29372

640 170 6200 21200 1630 41 560 950 230 * 29472 EM
380 520 85 1580 7650 655 5,6 700 1100 53 29276

600 132 3340 14000 1160 19 530 1000 140 29376

670 175 6800 24000 1860 53 530 900 260 * 29476 EM
400 540 85 1610 8000 695 61 700 1100 55,5 29280

620 132 3450 14 600 1200 20 530 950 150 29380

710 185 7650 26 500 1960 62 480 850 310 * 29480 EM
420 580 95 1990 9800 815 9.1 630 1000 75,5 29284

650 140 3740 16 000 1290 24 500 900 170 29384

730 185 7800 27500 2080 69 480 850 325 * 29484 EM
440 600 95 2070 10 400 850 10 630 1000 78 29288

680 145 5200 19 300 1560 34 530 850 180 * 29388 EM

780 206 9000 32000 2320 91 430 750 410 * 29488 EM
460 620 95 2070 10 600 865 11 600 950 81 29292

710 150 4310 19000 1500 34 450 800 215 29392

800 206 9300 33500 2450 100 430 750 425 * 29492 EM
480 650 103 2350 11800 950 13 560 900 98 29296

730 150 4370 19 600 1530 36 450 800 220 29396

850 224 9550 39000 2800 140 340 670 550 29496 EM
500 670 103 2390 12500 1000 15 560 900 100 292/500

750 150 4490 20 400 1560 40 430 800 235 293/500

870 224 9370 40000 2850 150 340 670 560 294/500 EM
530 710 109 3110 15300 1220 22 530 850 115 292/530 EM

800 160 5870 26 500 2080 67 400 265 265 293/530 EM

920 236 10500 44000 3100 180 320 630 650 294/530 EM
560 750 115 2990 16 000 1220 24 480 800 140 292/560

980 250 12000 51000 3550 250 300 560 810 294/560 EM

* MoawwnHuk SKF Explorer
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Ta

Ta
Da da
Pa3smepb! Pa3smepb! onop v rantenen
d dq Dy B B C ri s d, D, Ta
~ ~ MUH. MUH. MaKc. MaKc.
MM MM
360 485 423 25 81 Lb 4 195 430 453 3
540 448 40,5 117 59,5 5 202 460 500 4
580 474 63 164 83,5 7,5 210 495 550 6
380 505 441 27 81 42 4 202 450 473 3
580 477 45 127 63,5 6 216 495 535 5
610 494 67 168 87,5 7,5 222 525 580 6
400 526 460 27 81 42,2 4 212 470 493 3
596 494 43 127 64 6 225 510 550 5
645 525 69 178 89,5 7,5 234 550 615 6
420 564 489 30 91 46 5 225 500 525 4
626 520 49 135 67,5 6 235 535 580 5
665 545 70 178 90,5 7,5 244 575 635 6
440 585 508 30 91 46,5 5 235 520 545 4
626 540 49 140 70,5 6 249 560 605 5
710 577 77 199 101 9,5 257 605 675 8
460 605 530 30 91 46 5 245 540 565 4
685 567 50 144 72,5 6 257 585 630 5
730 596 77 199 1015 95 268 630 695 8
480 635 556 33 99 53,5 5 259 570 595 4
705 591 50 144 73,5 6 270 610 655 5
770 625 88 216 108 9,5 280 660 735 8
500 654 574 33 99 53,5 5 268 585 615 4
725 611 50 144 74 6 280 630 675 5
795 648 86 216 110 9,5 290 685 755 8
530 675 608 32 105 56 5 285 620 655 4
741 641 55 154 81 7,5 295 665 715 6
840 686 89 228 116 9,5 308 725 800 8
560 732 644 37 111 61 5 302 655 685 4
890 727 99 241 122 12 328 770 850 10

akF
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1341 YnopHble cdpeprueckie ponuKonoaWLMNHUKKA
d 600 -1 600 mm

e -

dg
— H——t—5—]
OcHoBHble pasMepsl HomunHanbHas Mpegen Ko3agppuuuent Yactorbl Bpawenua  Macca O6o3HaueHue
rpy30No4bLEMHOCTL  YCTANoCTHOM MWHUMansHoW Homu- Mpegens-
AWH. crar. NPOYHOCTH  Harpysku HanbHas  Has
d D H C Co Py A
MM KH KH - 06/MuH Kr -
600 800 122 3740 18 600 1460 33 450 700 170 292/600 EM
1030 258 13100 56 000 4000 300 280 530 845 294/600 EM
630 850 132 4770 23600 1800 53 400 670 210 292/630 EM
950 190 8 450 38000 2900 140 320 600 485 293/630 EM
1090 280 14 400 62000 4150 370 260 500 1040 294/630 EM
670 900 140 4200 22800 1660 49 380 630 255 292/670
1150 290 15400 68000 4500 440 240 450 1210 294/670 EM
710 1060 212 9950 45500 3400 200 280 500 610 293/710 EM
1220 308 17600 76500 5000 560 220 430 1500 294/710 EF
750 1000 150 6100 31000 2320 91 340 560 325 292/750 EM
1120 224 9370 45000 3050 190 260 480 770 293/750
1280 315 18700 85000 5500 690 200 400 1650 294/750 EF
800 1060 155 6560 34500 2550 110 320 530 380 292/800 EM
1180 230 9950 49000 3250 230 240 450 865 293/800
1360 335 20200 93000 5850 820 190 360 2030 294/800 EF
850 1120 160 6730 36000 2550 120 300 500 425 292/850 EM
1440 354 23900 108000 7100 1100 170 340 2390 294/850 EF
900 1180 170 7820 42500 3000 170 280 450 475 292/900 EM
1520 372 26700 122000 7200 1400 160 300 2650 294/900 EF
950 1250 180 8280 45500 3100 200 260 430 600 292/950 EM
1600 390 28200 132000 7800 1700 140 280 3070 294/950 EF
1000 1670 402 31100 140000 8650 1900 130 260 3390 294/1000 EF
1060 1400 206 10500 58500 3750 330 220 360 860 292/1060 EF
1770 426 33400 156000 8500 2300 120 240 4280 294/1060 EF
1180 1520 206 10900 64000 3750 390 220 340 950 292/1180 EF
1250 1800 330 24800 129000 7500 1600 130 240 2770 293/1250 EF
1600 2280 408 36800 200000 11800 3800 90 160 5380 293/1600 EF

1096 akF



Ta

Da da
Pa3smepb! Pa3smepb! onop v rantenen
d dq Dy B B C ri s d, D, Ta
~ ~ MUH. MUH. MaKc. MaKc.
MM MM
600 760 688 39 117 60 5 321 700 735 4
940 769 99 249 128 12 349 815 900 10
630 810 723 50 127 62 6 338 740 780 5
880 761 68 183 92 9,5 359 795 860 8
995 815 107 270 137 12 365 860 950 10
670 880 773 45 135 73 6 361 790 825 5
1045 864 110 280 141 15 387 905 1000 12
710 985 855 74 205 103 9,5 404 890 960 8
1110 917 117 298 149 15 415 965 1070 12
750 950 858 50 144 74 6 409 880 925 5
1086 910 76 216 109 9,5 415 935 1000 8
1170 964 121 305 153 15 436 1015 1120 12
800 1010 911 52 149 77 7,5 434 935 980 6
1146 965 77 222 111 9,5 440 995 1060 8
1250 1034 123 324 165 15 462 1080 1185 12
850 1060 967 47 154 82 7,5 455 980 1030 6
1315 1077 142 342 172 15 507 1160 1270 12
900 1136 1020 55 164 85 7,5 487 1045 1100 6
1394 1137 147 360 186 15 518 1215 1320 12
950 1185 1081 58 174 88 7,5 507 1095 1155 6
1470 1209 153 377 191 15 546 1275 1400 12
1000 1531 1270 1549 389 190 15 599 1350 1490 12
1060 1325 1211 66 199 100 9,5 566 1225 1290 8
1615 1349 192 412 207 15 610 1410 1555 12
1180 1450 1331 83 199 101 9,5 625 1345 1410 8
1250 1685 1474 148 319 161 12 698 1540 1640 10
1600 2130 1885 166 395 195 19 894 1955 2090 15
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