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bnarogapa Wwupokoil HomeHknatype
PONMKOBBIX NOALINMHUKOB, NPUMEHAEMbIX B
HanpasnAwLyx 6nokax, Xo40BON Tenexke,
MeXaHu3me Nofbema, HanopHOM 1
MOBOPOTHOM MeXaH!3Max KaHaTHbIX
3KCKABATOPOB, peLleHna KomnaHun TUMKeH
o6neryatT ux 06cnyuBaHume 1 IKCNyaTauuio.
[Ins opHOT0 U3 3aKa34MKOB KOMNaHUA TUMKEH
cmorna 2o6utbca yBennueHna 3GPeKTUBHOCTH
paboTbl IPUBOAHOTO MeXaHU3Ma NoBopoTa

33 CYeT yBeNNYeHNA pecypca HIXKHero Bana
noBopoTa nnathopmbl. CoxpaHuB rabaputei
Kopnyca 11 06Lme rabapuTbl y3na, KOMnaHua
TumKeH pa3paboTtana NoALIMMHUK, KOTOPbIN
M03BONIUN UCMONIb30BaTb BaNl 6oMbLuero
AMaMETPa, 4T NO3BOANNO CHU3UTH
KOHLIEHTPaLMI0 HaNPAXKEHWI 1 YBENNYNTD ero
CPOK C1y6b1. 3aKa3umkom 6b1n0 NOATBEPXKAEHO
yBeNuyeHne pecypca Bana B 1,5-3 pasa.

BBUZY Hanuums B KaHaTHOM dKCKaBaTope
60/1bLIOr0 KONMYECTBA NOALNMHUKOB 1
3y6uaTbIX nepesay 0ueHb BaXHO yMeTb
CNPOTHO3MPOBATb NPOGEMbI, MpeXae

YEM OHIl IPUBEAYT K KaTacTpoduueckinm
NOCNeACTBUAM. HTepaKTUBHAA
UHTENNEKTyaNbHaA CMCTeMa MOHUTOPHUHTA
KomnaHuu TUMKeH N03BONAET BbIABUTH
NOTEHLMANBHO NPOBNEMHbIE y3Mbl ANA UX
npeaynpeanTeNbHOr0 PEMOHTA, NPeXX e uem
OHU CTaHYT NPUYMHON JOPOTOCTOALLETO
NPOCTOS M PEMOHTA TEXHUKN.
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MHTEpaKTVIBHaH WHTeNnneKTyanbHasa
CNCcTema MOHUTOPUHTa

AMMHAPHYECKIe

KoHuyeckue PONNKOBbIE MOALLNNHUKK
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LlWlVIH‘lpVI‘{eCKVIE ponnKoBble
NoALWNNHNKNA

Cdepuyeckue ponukosble
NOALMMHUKN

BoicokounmennekmyanoHas cucmema MoHUMOpUHaa ygenuyuedem epems 6ecnepeboiinoti pabomer komnanuu Quadra Mining

Quadra FNX Mining Ltd. ucnonb3yet rubkyio
UHTeNNEKTYanbHYI0 CUCTEMY MOHUTOPHHTA,
KOTOPaA CHUXAeT Pacxofbl KOMNAHMN Ha
06cnyxuBaHue 1 IKcnNyaTaumio. HTepakTUBHaA
cuctema MoHuTopuHra TumkeH® cobmpaet

11 aHaNU3MpyeT JaHHble, NOCTyNaloLLme oT
Pa3NNYHbIX Y3N10B, 1 BbIABAAET NOTEHLMANbHbIE
npobnembl 0 TOT0, Kak OHM BbI30BYT C60ii

B paboTe TexHuKu. PaboTta 3Tl Cuctembl
MoALEPKMBAETCA BbICOKOKBANMOULMPOBAHHBIMI
CneuvanMcTami KoMnanun TMKeH, Kotopble
aHanU3MpyioT NOCTynatoLL e faHHbIe AnA
BbIABNEHWA 1 YCTPAHEHNA NPUUMH BO3HUKHOBEHSA
MOTEHLMANbHbIX Npobem.

bnaropapa aToil MHTeNNEKTYanbHOI CucTeme
cneumranuctbl komnadum Quadra cvornu
BbIABUTL Npobnemy B paboTe noALwnAHNKa
TO/I0BHOr0 610K CTpeNibl IKCKaBaTopa

Cpa3y nocsie TOro, KaK 3TOT NOALMMHIK 6bin
3aMeHeH B0 BpeMs 0uepeHOro NaaHoBoro
TeXo0CnyX1BaHNA. AHANN3 faHHbIX,
NpoBe/ieHHbIil MHXeHepami KoMMaHIN
TuMKeH, NoATBEpANN HafuMe NOBPEX AeHNA
11 M03BOMINAN BbIACHUTD, YTO NPUYMHOIA
noBpexaeHna 6bin0 HenpaBUIbHOE XpaHeH e
NOALINNHNKA 10 MOMEHTA €ro MOHTaXa.

«[laxe HeCMOTPA Ha To, YTO NOALUNMHUK 6bIn
npexaeBpeMeHHO JeMOHTUPOBAH, 3T0 BCe PaBHO
CNYXKNT J0Ka3aTebCTBOM TOFO0, UTO Mbl CMOCOOHbI
BbIABNATL OTKNOHEHUA B paboTe NOAWMMHIKOB
Ha CaMbIX paHHKX 3Tanax, — roBOPUT CewLnanucT
komnatuu Quadra Mining Kepu bpancoH. — [lna
MeHs LLleHHOCTb 3TON HaXOAKM 3aK/H0YaeTca B
TOM, uT0 6bINa BbIABAEHA NPo6aema XpaHeHns,
KOTOPYH0 Mbl BIOCNeACTBUN YCTPaHUAN, U 3T0
M03BOANA0 HaM U30eXaTb AONOMHUTENbHbIX
Pacxofi0B Ha Bcem CPOKe peanu3aLui npoeKTan.




KapbepHble camocBanbl — 370 pabouve nowagku
Ha OTKPbITbIX FOPHbIX paboTax. 130 AHA B AeHb
OHY paboTaloT B YCNOBMAX CUNbHON 3aMblNeHHOCTH
Mpy BbICOKIX Pabounx Temneparypax u
ype3mepHbIX Harpy3Kax.

CTynuubl Konec KapbepHOro camocBana TosbKo
BbIUTPbIBAIOT OT UCMO0JIb30BAHUA KOHUYECKNX
POJINKOBBIX NOALLNMHUKOB TI/IMKEH®, KoTopble
06ecneynBaloT BbICOKYIO FPy30M0AbEMHOCTb B
KOMNAKTHbIX pa3mepax. bnarosapa coBpeMeHHbIM
3aLWMUTHBIM NOKPBITUAM 1 MeTofam 06paboTK
MOBEPXHOCTEI 3TV MOALINNHUKN TaKKe
06ecneynBaioT bonee BbICOKYH YCTOMUMBOCTD

K BO3/€/CTBUI0 3arpA3HeHuii 1 bonee
NPOAOMKUTENbHDII pecypc.

MHorue KomnaHuu-onepaTopbl Kapbepos
BbIOMPAIOT MOAWMNHUKM TUMKEH, yCTOiuNBbIe
K BO3/1e/CTBMI0 3arpA3HEHWI, CPOK C1yObl
KOTOPbIX B 3,5 pa3a Bblllle, YeM Y CTaHAAPTHBIX
UCMONHEHNIA NOAWMMHNKOB TUMKeH.

(TaHaapTHble KOHUYECKINe PONNKOBbIE
MOALLMMHUKN NPOXOAUAMN CPaBHUTENbHbIE
pecypcHble UCMbITaHUA BMECTe C U3HOCOCTORKIMMU
KOHMYECKUMU PONINKOBBIMI NMOALIUMHUKAMM HA
npeAMmeT yCTONYMBOCTI K 3arpA3HEHNAM.
McnbiTaHuA nokasanu, 4to 3HOCOCTOMKME
NOALLMMHUKN 6onee YCTONUNBDI K BO3AEACTBUIO
3arpA3HeHNii 1 nx pecype Npu HEAOCTAaTOYHOM
CMa3bIBaHUM NOYTK B 3,5 pa3a Bbllue, uem y
CTaHAAPTHBIX NOALMMHNKOB.

ONLUNNMHNKY oONKne

K 3arps3HEHUAM

1 MOTOP-penyKTOp

MOCTbI M TPaHCMUCCHA
NOHWNYECKIE POJTNKOBBIE MO LY
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KoHnyeckue ponukoBbie NoAWMMHUKM,
CTOVKIe K BO3ALACTBYI0 3arpA3HeHuit

Konuueckne PONNKOBbIE MOALLNNHUKK

UcnbiTaHnA Ha YCTORYMBOCTD K

BO3/J€ICTBIIO 3arpA3HeHMii PecypcHble UCNbITaHNA NOAWINNHNKOB
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KoHnueckwe, uununapuyeckme u
chepuyeckue ponnKoBble NOAWLUMHIKM
TUMKEH® CHUXAIOT TPEHUE U YBENNUNBAIOT
30 PEKTMBHOCTb PaboTbI MOUTI B ABYXCTaX
Pa3NMYHbIX MPUMEHEHUAX, BKITHOYaA Takue
KPUTMUHbIE Y3M1bl, KaK MeXaH3M NoBOpoTa
nnat¢opmbl. Hawwm ycoBepLueHCTBOBaHHbIe
YNNOTHEHHbIE HUXHIE NOBOPOTHbIE
MOALNMHUKN CHA0KEHDBI BCTPOEHHBIMM
YNAOTHEHUAMY Y MO3BOAKT COKPATUTD
BPEMSA MOHTaXa 1 chopKM y3na
Chepryeckoro ponkoBOro NOALIMIHMKA.

Mpu paboTe Ha BbICOKUX CKOPOCTAX MW B
YCNOBUAX PEBEPCUBHOTO BPALLEHNA Ha
MPUBOAHDIX BaNiax MeXaHU3MOB NOAbEMA,
AT, TOBOPOTA WY XOA0BOW TENEXKM
LMJIMHAPUYECKME PONMKOBbIE
MOAWUMHIKM TUMKEH C LENbHBIM
NaTyHHbIM CEnapaTopom nyyuwe
BbIZIEPKIBAIOT YCTNOCTHBII M3HOC,
KoTopomy Haubonee nofBepxeHbl
MOALIMIHMKY C COCTAaBHbIM CENapaTopoMm.
B pesynbTate 370 NpUBOANT K YBENNYEHMHD
BpeMeHu becnepeboitHoii paboTbl u
CHUKEHMIO SKCTNYaTaLMOHHbIX PAcX0Z0B.

KoHuyeckue POMKOBbIE NOALUNNHUKN NOALMMHUKN

Llunuunpuueckue PonnKoBble
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YOJINKROBBIC O AMWITHWRW

OnpoKMAHoiA 670K KoBLUA

KoHnyeckne POSINKOBbBIE NOALIUMTHUKN

Chepuyeckue ponukoBble NOALINMHIKM

YNNOTHEHHbI! HUKHWI NOBOPOTHbIiA
NOAWNMHIK
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TITOTHEHHBIV HAAHII NOBOPOTHBIN NOALLNMHYA

[JIBYXpAAHDI KOHUYECKIiT PONMKOBBIiA
NOAWMIHIK

HuxxHuii nogopomHbiii nodwunHuk nomozaem waxme Cloud Peak cskoHOMumM®b deHb2u U NOBLICUMb NPOU3B00UMETLHOCMb

bnarogapa repmeTUYHBIM HUXKHUM MOBOPOTHBIM
noawwmnHukam Tumken® waxta Cloud Peak

B r.JKunner, wrat BaloMuHr, 3koHomuUT bonee
35000 gonnapo. B rod Ha 06CNyKUBaHMN 1
yTUNM3aLUK CMa30uHbIX MaTepuanos. Kpome Toro,
3TV NOALNMHUKN YBENMYNBAIOT BPEMA
becnepeboiiHoii paboTbl 1 NPOM3BOAUTENLHOCTD
AparnaitHa.

06€CnoKoeHHbIe COCTOAHUEM HIKHIUX TOBOPOTHBIX
MOALIMMHMKOB, Y KOTOPbIX Oblna BbIABNEHA yTeuKa
(Ma3Ku, bpuraga TexHMueckoro 06CyXmBaHNA
LIAXTbl NONPOCKNA COAEIACTBUA Y KOMNaHUN TUMKEH.
VIHxeHepbl TUMKEH YCTaHOBIUNM, UTO yTEYKa CMa3Ki
MOrJIa NPUBECTY K TpeM Apyrum npobnemam —
npexaeBpeMeHH0E MOBPEXAeHNE NOAWMMHIKA,
0MacHOCTb NOBPEXKAEHIS MOBOPOTHOI pambl U

CMLLKOM 60NIbLLIOT0 pacxoa CMasKki i,
KaK CneficTBIE, YBENNYEHNE PACcXOA0B Ha
ee yTn3aumio.

[inA pewwenma 310ii npobnembl KoMnaHua TUMKeH
pa3paboTana cBot COOCTBEHHYI0 KOHCTPYKLMIO

YNNOTHEHHOTO HUXKHETO MOBOPOTHOMO MNOALLINMHIKA.

(npoeKTNPOBaHHbIIA CNeLnanbHo ANA NPUMEHEHNA
Ha HIKHEl MOBOPOTHOI NO3ULK AparnaitHa

CAT 8750, oH 6e3 J0NONHUTENbHOIA NPUFOHKM
BMUCbIBAETCA B rabapuTHble NOCaf0UHble pa3mepbl
TOr0 NPOCTPAHCTBA, KOTOPOE NpefHa3HaueHo

JNA MOHTAXa CTaHAAPTHBIX NOALIUMHNKOB

1 AOUPUHTHBIX YNAIOTHEHWI. YNNIOTHEHME U
chepuyeckmit ponnKoBbIi MOALIMMHUK COOPaHb

B O/IHOM Y3/1e 11 3anpaBAAKTCA CneLnanbHol
YHWUBEPCANbHOI NAACTUYHON CMa3Koil. Takaa

3aNaTeHTOBaHHAA KOHCTPYKLMA N03BONAET
COXPaHUTb CMA30YHbIIi MaTepuan B noaoCTI
NOALIMMHUKA 1 U36eXKaTb HE0HX0AUMOCTI YaCTOro
MOBTOPHOr0 CMa3blBaHUA.

«OHu HacTanBanu Ha NPOBeEHNIN MOJepHH3aLMN
y371a 1 cobniofieHny rpaduka nocTaBoK, — roBopuUT
KenbBuH KeHHepu, He3aBUCUMbIii KOHCYIbTAHT
komnatum Cloud Peak no Bonpocam 3kcnnyatauum
[parnaiiHoB 11 KaHATHbIX IKCKABATOPOB. —
Pe3ynbraTom AaHHOI paboTbl ABUNOCH TO, YTO Mbl
CMOTTI YCOBEPLUEHCTBOBATD y3€/ 1 MOBbICUTH
3ddeKTUBHOCTb ero paboTbl, a B3aumopelicTane ¢
KomnaHuei TUMKeH M03BOAMIO YNyYLLIUTb HALUK
HaBbIKM 06CNYXNBAHMA 1 MOHTaXa B LIEJIOM,
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KopmycHbie y3nbl co chepuyeckum
NOAWMNHUKOM

PasbemHble KopnycHble y3/bl O c¢epw1ecxum
noAWnNHUKOM

Kopnycuble Y31bl CKOHUYECKUM NOALLIUMHUKOM

Cdepuyeckuit ponuKoBbIil NOALIMIHUK YnopHbIii NOAWNAHNK

060pynoBaHue AnA TPaHCMOPTMPOBKI MaTepPUasnoB Ha OTKPLITbIX FTOPHbIX paboTax AOMKHO BbIAEPXNBATb PaboTy B yCNOBUAX U3MEHEHNA OKPYyKaloLLeid
Cpefibl, BbICOKMX KOnebaHuii TemnepaTypbl, TAXeNbIX Harpy30K, CUNbHON 3anbINeHHOCTY 11 3arPA3HEHHOCTH. T COXKHbIE 3aJauM NIETKO PeLLaloTca C NOMOLLbI0
MONHOM HOMEHKNATYPbI LieNIbHbIX M Pa3beMHbIX KOpMyCHbIX Y3108 TuMKeH. [lonroBeYHOCTb HaLNX KOHUYECKIX, Chepuueckix PONNKOBbIX U LLAPUKOBBIX
NOALINMHIKOB B COYETAHUM C Nepe0BOI KOHCTPYKLME Kopnyca v YNNOTHeHUA 0becneunBatoT HafeXHOCTb 1 paboume XapakTepucTIKy, NOBbILIaoL1e
NpOU3BOAMTENbHOCTL 060pYA0BaAHNA.

HecmandapmHoe peureHue nosbiwiaem npou3zeodumensHocms mpaxcnopmepa Boxley

B Munn Moun, wrat 3anagHas Bupaxmnua, «B HaLLnX TAXeNbIX YCOBUAX CTapble KOPNYCHble
Opurage TEXHUYECKOro 06CNYKMBAHNA KOMNAHUM  Y3MIbl CIYXKUAN B CPeHEM 6-9 MecALeB, —
Boxley He npuxoauTcA BONHOBATLCA N0 NOBOAY roBopuT [0Bapz Yokep, AupeKTop Kapbepa
HeOXIAaHHbIX 0CTAHOBOK TPaHCMopTepa, Munn lMonnt. — Ham 3axoTenocb yenuuuthb
BbI3bIBaEMbIX NpeXxeBpemMeHHbIM 3T0 BPeMA 1 YMeHbLUNTb KONNYECTBO
noBpex/eHuem noALnnH1KoB. Bee 3o ctano He3anaHupoBaHHbIX POCTOEBY.

BO3MOXHbIM 6n1aroapa Tomy, UTo CTONKHYBLUNCH
OAHAXAbI C NP06AEMHBIMI MOALINMHUKAMMY

0T KOHKYpUPYHOLLUX NPOM3BOANTENEI, Kapbep
nepeLLen Ha UCnob30BaH1e YNOTHEHHbIX
KOPMYCHBIX Y3110B C KOHMYECKIMI PONIMKOBBIMIA
noALwMnHnKamn TumkeH® cepun E.

bpurapa rexnuueckoro obcnyxusanua Munn
[MouHT ycTaHoBMNA KOpMycHble y3bl TUMKeH
cepun E B Tex y3nax, rie Hanbonee yacto
NPOMCXOAUAN NOAOMKI. 3aMeHa NpoLLna JIerko,
NOCKOMbKY KopnycHble y3ibl TumkeH cepum E
MOMHOCTbH0 B3aNMO3aMeHAEMbI C U3[eNnAMN

Apyrux npousBoguTeneii. llocne ycnewwHbix
NCMbITaHWIA Kapbep MONHOCTbIO NepeBen (BoU
NPONU3BOACTBEHHbIE NMHUMN UCKTIIOYNTENBHO
Ha KopnycHble y3nbl TumkeH cepun E.




BO3MOXXHOCTM PaboTbl CBOero 060pynoBaHua.

ATtTecToBaH no pabote c nogwMnHMKamMn TuMKeH

Komnanuu, npowepwue obyuenue n nocnepytowine npakTuyeckme 3aHATAA N0 NPaBUILHOMY
06Cny>MBaHII0 NOALIMTHUKOB, MOTYT CYMTATbCA aTTECTOBAHHBIMYU N0 paboTe ¢ NOAWNNHUKaMI TAMKEH.
370 0T/IMYNE JEMOHCTPUPYET KAuecTBO BbINOJHAEMOI 3aKa3UMKOM PaboTbl 1 €ro NPUBEPKEHHOCTH
nepefoBbIM NPAKTUUECKUM MeToAaM paboTbl B IPOMBbILLIEHHOCTH. OpraHu3aLuy, KoTopble yCneluHo
MPOXOAAT NOBbILIEHVe KBanUUKaLMI 1 NPOBEPKY NPaKTUKM TEXHNYECKOTo 06Ny K1UBaHUA, MOryT
CYNTATbCA ATTECTOBAHHBIMYU KOMNaHWel TUMKeH Mo paboTe ¢ NoALIMNHUKAMU.

JlononHutenbHoe 06yyeHne

[inA ropHoZ06bIBal0LLE MPOMBILLNIEHHOCTI KOMNaHWA TUMKEH NPOBOAWT CMieLManbHbIA 06yyaloLyii
eMUHap N0 00CNYKNBAHMIO NOALUMMHUKOB, KOTOPbIi BKAIOYAET B (605 Kak TEOPHUI0, Tak U NPaKTecKue
3aHATUA. bonbluoe BHUMAHWE YAENAETCA 0CHOBHbIM MPUHLMNAM PaboTbl NOALIMNHUKOB KaueHus,

a TaK)e NPaKTMKe MOHTaXa U PEryninpoBKe NOALMNHUKOB. [lpyrile TeMaTMUeCKie pa3AeNbl BKI0YaIoT
B €65 aHa3 NOBPEXAEHNIA, 0CHOBbI CMa3bIBAHWSA U YNNOTHEHNS NOALINTHUKOB.

MH)KeHepr KOMNaHNM TAMKEH OXOTHO AENATCA CBOMMI 3HAHNAMM C 3aKa3unkamu. locne 3Toro
KOMMaHun-onepatopbl KapbepoBs n 6eram>| TeXHu4eckoro 06Cﬂy)KVIBaHMH OTKPbIBAOT HOBbIE

Mepexsanuguxayus no npozpamme ammecmayuu TumkeH

[oHuMaHKe TOro, Kak NPaBubHO BbINONHATL
06cnyx1BaHe ropHOro 060pynoBaHNA, MOXeT
03HauaTb pasHuLLy Mexny noayyeHnem npuboin
1 noTepeii BpemeH 1 Aexer. 06paTuMcA K cioBam
Maptu bpayHa, uHcnektopa no 06yyeHuto meTosam
TeXHMueckoro o6cnyuaHuaA Ha waxte Kopaepo
Poxo komnaHuu Cloud Peak B BaitomuHre.

«06pa3oBaHue — 3710 beclieHHoe BNOKeHne, —
rOBOPWUT OH. — be3 Hero Bam NpuaeTCa yunTbCa
Ha C0OCTBEHHDIX OLLMOKaX, @ He u3beratb ux. Ecnu
Bbl MOHUMAETe NPUHLMN PabOTbI 0TAENbHOMO

nu3genus unu 060pyLoBaHIA, Bbl CMOXKeTe
NOAAEPXIBATH ero B pabouem COCTOAHNM BMECTO
TOT0, UT06bI BHINONHATL (YHKLIM PEMOHTHOIA
Opuraapi».

Komnanua Cloud Peak Energy npunumaer yuactue
B IPOrpamme aTTecTaLuu No TeXHYeCkomy
06cnyxnBaHI0 KoMnaHum TuMkeH. Kaxablii ron
CePBUC-MHXEHEPbI KOMMNaHUK TUMKeH NpoBOAAT
NpoBepKY NpaKkTiku 06cnyxmBanusa. 060pyLoBaHMe,
0TBeualoLLiee 3TUM KpUTEpPUAM, YA0CTaNBaeTCA
atTectata TUMKeH, a IONOJHUTENbHOE 00yueHue

NPOBOANTCA B TOM C/1yyae, eCsin eCTb
npo6esibl B NpaKkTuKe 06CTyNBaHNA.

Bce cemmHapbl TumKeH no Texo6CyXuBaHIto
afianTupyTCa Nog TpeboBaHNA 3aKa3unka

B K& 10M KOHKpETHOM Cyuae. CemuHapbl
NPOJOIKUTENBHOCTBIO B MONOBUHY, OZMH UIN Ba
[HA C03[aI0TCA Ha 6a3e LWNPOKOTo CrMcKa Tem 1
MPOBOAATCA HENOCPeACTBEHHO Ha NPeANPUATIM
unu B N106OM Apyrom NoAXOAALLEM MecTe.



3aMeHa Takux KOHCTPYKTUBHO CNOXHbIX
MACCUBHbIX 31eMEHTOB FOpHOro 060pynoBaHus,
KaK NOALIMMHIUKM U peAyKTopbl 06xoauTcA
Zoporo. Moyemy 6b1 He C3KOHOMUTD BpEMA 1
(peAcTBa NyTem BOCCTAHOBNEHNA 1 MOBTOPHOTO |
BBO/IA B IKCMITyaTaLMI0 YKe CYLLECTBYIOLIETO
o060pynoBanua?
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B npouecce nonHoii nepe6opki 1 BOCCTaHOBEHUA

NOALIMMHUKOB KOMNaHWsA TUMKEH MOXET YBeNYUTb

pecypc opurHanbHOro NOALIMNHUKA NOYTH B TPN E

pasa 1 c3koHoMUTb Bam A0 60% cToumocTu E 4 )
HOBOT0 NOALWMNHIKA. Mbl BbINOAHAEM PEMOHT -
NOALLMMHNKOB C HAPYXXHbIM ANAMETPOM A0

2134 MM He3aBUCMMO OT NPOU3BOANTENA U

TMNA NOALLMNHMKA.
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Cnpuobpetennem komnauum Philadelphia Gear® =
TUMKeH TaKkxe npeAnaraeT peaykTopa, KoTopble . §

UCMonb3yHTCA B NpoLecce Ao6blun yrns, Meau, L - =
Xene3Hoi pyabl U AparoLeHHbIX MeTansios. | s 'J____,_F-;___:_ :_ —
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Boccmanoenerue s3xoHomum epems, a epema — 3mo deHbau

Y paboTaioLLux noz KpyTbIMiIA yTamil HaKNOHa MaxoBUKY 06bIYHO UCMONb3YITCA ANS 3ALLUTbI MoMIMO NOBBILLIEHNS HAZIEXKHOCTIA PabOTbI NIEHTI
TpaHcnopTepax 1 MarucTpasnbHbIX KOHBeliepax NeHTbI B C1yyae 605 INEKTPONUTaHMSA UK TpaHCMopTepa 3Ta NepeHanajka no3Boanna
MTHOBEHHOE U3MEHEHNe HaMPaBNEHNA HATAKEHUS  MUTAHUSA NEPBUYHOTO NPUBO/A. YCTaHOBUB CHU3UTb 06bEM TEXOBCTYXKMBAHWA ABYMA NYTAMM.
MOXeT ObITb GaTanbHbIM ANA NeHTbl. lOCTOAHHAA  MaXoBWK Ha BbICOKOOOOPOTHOM Baty 3a LUeCTepHIo Bo-nepBbix, 0Tnana Heo6xoAMMOCTb B MOHTaxe
3aMeHa JIEHTbI CPbIBAET MNaHbl, 3aHNUMaeT nepBoii CTyneHu, bpuraga no 06CyXuBaHMo ZAPYroro y3na c onopoii B KOPycHOM MOALIMIHMKE.
ANUTENbHOE BPeMSs U ABAAETCA AOPOrOCTOALLEN. peayKTopoB CMOr/a CH3UTb Maccy MaxoBlKa Bo-BTOpbIX, 3Ta 3aMeHa No3Bonuna yopatb
Wcnonb3ys CBOIl OrPOMHbIN UHXeEHEPHDIil 1 OTHOCUTENBHO TEX MaXOBUKOB, KOTOpbIE Obi My$TOBOE COeAMHEHIe 1 HAbOpP OMOPHBIX
TeXHuueckuii onbit, komnanus Philadelphia Gear® —  ycTaHOBNEHHDIX Ha NPOMEXYTOUHDIX U MOALUNMHUKOB, CYLLIECTBEHHO YNIPOCTUB NpOLeaypy
TOProBan MapKa, KOTopas NPUHAANEXUT KOMNAHUN  TUXOXOAHbIX BasaX. perynupoBKu 060pya0BaHuA.

TUMKeH, — cmorna noBbICUTb HAAEXKHOCTb NIEHT
npy CAMOM CUNbHOM ee HaTAXEeHNI 1 CaMOM
KpyTOM yr/ie HaKNOHa Ha IEHTOUHbIX TPaHCMopTepax,
pacrnionoxeHHbix B CeBepHoii n l0xHoi Amepuke.




NOAWWUNHUKOBDLIE PEILEHNA KOMNAHUU TUMKEH ANA OTKPbITbIX TOPHbIX PABOT

KoHnueckme PONNKOBbIE NOALNMHUKA Tumke
3a4al0T CTaHAAPTbI KAYeCTBa N 3KCNyaTaLMOHHbIX
XaPaKTEPUCTUK B MPOMbILLJIEHHOCTK. K
npeumyLLecTBam aHHbIX NOALINMHNKOB OTHOCATCA:

« CHKeHue noTpe6neHns SHeprum BCIACTBIE
MpUMeHeHIA CNeLUaNbHOil GUHULIHOI
00pabOoTKM NOBEPXHOCTEA 1 ONTUMU3MPOBAHHOI
BHYTPEHHEi reoMeTpuu.

bonee npozomKUTENbHbII pecypc NOALIMMHIKA
bnaronapa 3QGeKTy ecTeCTBEHHOM0 KaueHus
1 BbIPABHUBAHWA POIUKOB.

« YnyuiweHHble IKCMTyaTaLMOHHbIE XapaKTepUCTUKA
MOALLMMHUKOB 6narofiapa Co34aHUK HyXHoi
BENMUYHBI 3330Da WM HATAra B KaX/10M
KOHKDETHOM CJlyuyae NpuMeHeHus.

« (amas LW1poKas B NPOMBILLNEHHOCTU
HOMEHKNATypa TUNOPa3MepoB U UCMONHEHHA.

« [loawunHmkm TUMKeH, yCTolumMBbIE K
3arpA3HEHMAM, IMEIOT Pecype B 3,5 pasa bonee
BbICOKMIA 11 ObINK CewmanbHo pa3paboTaHbl Ana
CNIOXKHBIX YCTIOBHIA SKCNTyaTaLmMN 11 Hanuma
BbICOKOTO YPOBHA 3arpA3HEHMiA.

« 3anateHToBaHHaA TEXHONOTMA 3aKaKil
BbICOKOMPOYHOE YINIEPOAUCTOE NOKPbITUE
CNOCOOHbI NPeoTBPaLLATb paspylueHue

MOBEPXHOCTHOIO C/10A U pa3BUTUE MUKPOTPELLH.

. (OBpeMEHHbIe NPON3BOACTBEHHDbIE
BO3MOXHOCTI AeNato npeanoxeHne TumkeH
NpUBJIEKATENbHBIM KaK Ha KPYMHbIE,

TakKu MEJ'IKOCEPVIVIHI)IE napTun.

HomeHKnaTypa unanHApUYECKNX PONMKOBbIX
NOALNNHUKOB TUMKEH® BKNIOYAET NOMHbIN
pa3MepHblil pAZ 0ZHO- 1 ABYXPALHBIX UCMONHEHWA.
Moawmnuukm cepun EMA obnapatot bonee
BbICOKOI FPY30M0OABEMHOCTbIO N0 CPABHEHUIO C
nyywmmu 0bpasuamu, npecTaBieHHbIMMI B
NPOMbILLSIEHHOCTA.

« B 3aBUCUMOCTY OT KOHCTPYKTUBHOTO
WUCMONHEHNA NOAWMUNHUK MOXET BOCTPUHIMATD
HarpysKy B OAHOM W11 IBYX HANPABNEHWSX,
nnbo obecneunBatb 0CeBOE NepemeLLeHIe
B 0601X HanpaBNeHUAX.

+ OuHnwHas obpaboTka pabounx noBepxHocTeil
noawunnHukoB cepunn EMA npaktuueckn
yNBauBaeT N1AMOa-CO0THOLLEHME, NOBbILLASA
pacyeTHbIl pecypc NoAWMNHUKa B 1,5 pa3a.

« Llununapnyeckne noawmnHMKN cepun
EMA KoMnneKTyITCA LieNbHbIM ATyYHHbIM
CenapaTopom, KOTOpbIii CHIKaeT AaBNeHue
Ha TeNa KaueHus, COKpaLyas BblaeneHune
Tenna v yBenuumBas pecypc NoALIMMHUKA.

« YnyuiweHHoe NpoxoxeHue (Ma3ouHoro
MaTepuana ABMI0Cb BOIMOXHbIM bnarogaps
HaNMuMI0 B KOHCTPYKLMM CENapaTopa OKOH,
MPOTOYEK U KAPMAHOB.

« [InA 060pynoBaHNA ropHOpYAHOIA
MPOMBILLAEHHOCT KOMNaHKA TuMKeH
MpeAnaraeT MofHbli aCCOPTUMEHT NOALINMHUKOB
CCenapaTopom 1 ABYXpARHBIX MCNONHEHNIA
MOALUMMHNKOB 63 cenapaTopa C MOMHbIM
3anonHeHNem poMKamu.

+ JlnanasoH pa3mepoB: oT 60 MM AnameTpa
BHYTpeHHero oTBepcTUA o 1800 MM HapyXHoro
AMameTpa.

(depuueckue ponnkoBble noAWNNHUKI TUMKeH®
3KCNNYaTUPYIOTCA B YCOBUAX BbICOKIX PaAnanbHbIX
Harpy30K, HeCOOCHOCTH, HeOCTaTOUHOrO
CMa3blBaHWA, IKCTPEMaNbHO BbICOKUX CKOPOCTeNt
UM KPUTHYECKNX HaNpAXKeHUAX.

« Bblcokme nokasatenu paboueit ckopocT i
rpy30M0AbEMHOCTU NO3BONAT J0OMBATHCA
MPeBOCXOAHbIX IKCMNYaTaLMOHHDIX NOKa3aTeneit
3a CYET YNYYLLEHHOI reoMeTpUm 1 GUHMLLHOI
06paboTkun noBepxHocTeil.

- (enaparop 13 3aKaneHHoIA CTaM ¢ Na3amu
YNYULLIAET MPOXOX AEHIE NOTOKA CMa3KM, CHIXas
pabouyio Temnepatypy v yBenuumBas pecypc.

« Hosble chepuueckme nogwmnHuKn TuMKeH
UMeIOT ynyyLueHHble Ha 17 % Tensnosble
XapaKTepuCTUKY M0 CPABHEHUIO C Npe/blAyLLeil
KOHCTpYKLMei.

« [locTynHbl B MCNONHeHNAX o cTanbHbIM (EJ)
W NaTyHHbIM cenapatopamu (EM unu EMB).

« [lnanasou pa3mepos ot 25 MM AuameTpa
BHYTpeHHero oTBepcTuA 4o 1800 MM Hapy»Horo
AMameTpa.



KopnycHbie y3nbl TAMKeH® ¢ KOHUYECKUMM
PONMKOBLIMY NOALUIMMHUKAMU pa3paboTaHbl AnA
TAXENbIX YCNOBMIA IKCANYaTaLNM.

+ YnyyweHHasa o6paboTka noBepxHocTeli
1 reOMeTpUA NOAWMNHUKOB cepun E
YBENUYNBAIOT pecypc NOALMNHMKA Ha 55 % no
CPaBHEHUI0 CO CTAHAAPTHBIM UCMONHEHUEM.

« (YLeCTBEHHOE CHIKEHUE YPOBHS
NPOHUKHOBEHNS 3aTPA3HEHMIA 1 YYULLEHHAA
CNOCOGHOCTb YAePXKaHUA CMa30uHOro
Martepuana ABUINCH Pe3ynbTaTom NpUMeHeHNs
[ABYXKPOMOYHOTO YNOTHEHMUA,

« [loBblweHHas KOPPO31OHHaA CTOIKOCTb BTYNKK
nKopnyca AOCTUTAeTCA 3a CHET HAHECEHUA
MOKPbITNA INEKTPOXUMUNYECKUM cnocobom.

+ JlocTynHbl B pa3AnyHbIX UCNONHEHAX KOPMYCOB,
BKIIOYaA Kopnyca ANA KpenneHus Ha 6onTax,
dnaHueBble KOpNYca, a TaKXe HaTAXHble 610K
[lnana3oH pa3mepos: 0T 35 MM AunameTpa
BHYTPEHHero 0TBepcTuA 40 125 MM HapyXHoro
Anametpa.

06nacmu npumeHeHuA: mpaHcnopmepbl

LlenbHble KopnycHble y3bl TumkeH® co
Chepuueckumin poNMKOBbIMI NOALLMIHUKAMM

npencTaBnAwT u3 ceba KombuHaLmio Kopnyca u3
NNTON CTanu 1 BCTABKM chepuyeckoro NoaWNNHIKA
ANns obecneyeHns HeNPeB30iAEHHON HAIEXHOCTU
1 pecypca B CI0XKHbIX YCNOBUAX IKCNTyaTaumm.

+ LUnpokuii BbI6Op BO3MOXHbIX NEPBUYHBIX 1
BTOPUYHBIX YNIOTHEHNIA, 3aLLUUTHBIX KpPblLLEK
BO BCEM JMana3oHe pa3mepoB NoMoraet
3aWWUTUTD NOALUNMHUK BHYTPM y3Na.

+ KopnycHbie y3nbl TumkeH® co chepuyeckumu
NOALIMNHUKAMU PaccumTaHbl Ha paboty B
YCNOBMAX HECOOCHOCTH A0 +/-1,5 rpajiycoB 6e3
CHUKEHWA PacyeTHOro pecypca.

« Kopnyctbie y3nbl co chepuyeckinmm
NOALIMNHUKaMKU UMeloT 15 BapuaHToB
KOMMNJIeKTaLmm1 ynioTHeHnAMM 1 4 BapuaHTa
duKcayum BTynKamu.

« [lnana3zox pa3mepos: o1 40 Mm anametpa
BHYTpeHHero oTepcTua 4o 180 MM HapyHoro
Auamerpa.

06nacmu npumeHeHuA: mpascnopmepsl

Pa3bemHble Kopnyca TumkeH® cepun SAF
BK/OYAIOT LUMPOKMIA aCCOPTUMEHT JONTOBEYUHbIX
KOpNYCOB, YNNIOTHEHMIA 11 aKceccyapos AnA
obecneyenna HenpeB30iAeHHbIX pabounx
XapaKTePUCTUK y3na B KOMNAKTHOM UCTIONHEHMN.

« Y371bl KOMNNEKTYHTCA chepuyeckimm
PONMKOBBIMIU NOALINMHUKAMN TUMKeEH
YHUKaNbHON KOHCTPYKLNM, UTO NO3BONAET UM
paboTaTb ¢ MeHblLuei TemnepaTypoii bonee
3 GeKTUBHO.

« Bo3moxHoCTb Bbifopa u3 wupokoro Habopa
HaZeXHbIX YNNOTHEHNIA M CMa30YHbIX BELLeCTB
ANA pa3NuyHbIX paboumx yCnoBuil 1 CKopocTeil.
JlocTynHbI € LMAMHAPHUYECKOI U KOHWYECKON
N0CaAKoIA Ha Ban.

« bbicTpo MoanduuMpytoTCA U3 NNaBatoLux
0nop B GUKCUPYIOLLME NYTEM YCTPAHEHMS!
CTabunn3mpytoLLero KobLa.

« [lnana3oH pa3mepos: oT 35 MM nameTpa
BHYTpEHHero oTBepcTua 40 495 MM HapyHOro
Anametpa.

06nacmu npumeHeHuA: mpaHcnopmepbl, 0poOuNKu

LlapukoBble KopnycHble y3bl TAMKEH®
OTNINYAKTCA NPOYHBIM KOPMYCOM, NOALIMIHUKAMN
W yNNOTHEHNAMM ANA HAJeXHOI paboTbl B
CNIOXHDIX YCTIOBUAX.

« PacwupenHas 6a3a KopnycoB TAxenee
Ha 30 % no cpaBHeHNIo C NpeablayLLUMK
ucnonHeHnAMM Ana bonee ycToinumBoi
MOCajKI NOALWMNHMKA Ha Banly.

« Koppo3noHHo-CTOlKMe UCNONHEHUA KOPNYCOB
C YePHBIM 3MOKCUAHBIM NOKPbITUEM A
YNYULLEHNA XapaKTepUCTUK.

« (CneuwanbHan cepua y3noB TumkeH bbina
pa3paboTaHa AnA pelweHna 3aday B Hanbonee
TpeboBaTenbHbIX 0671aCTAX NPUMEHEHNA.

« JloCTynHbl B CAMbIX pa3Ho06pa3HbIx
WUCNONHEHNSX, BKIOYARA paciuMpeHHble
W y3Kie BHYTPEHHME KOMbLa 1 Kopnyca
U3 HepxaBetoLLeil cTanu. MexaHuambl
dUKCALMM NOAWNNHYKA Ha Bany BKAIOYAKOT
KCLEHTPUKOBBIE BTYAIKM, LIMNUHAPUYECKHE
BTY/IKW 1 CTOMOPHbIE BUHTBI.

- [lnanasoH pa3mepoB: 0T 17 MM uametpa
BHYTPEHHEro 0TBEPCTUA 10 75 MM HapyHOro
AnameTpa.

O6nacmu npumererus: mpaHcnopmepei



PEWEHNA N CEPBUC TUMKEH AN TOPHOW NPOMBIWNIEHHOCTH

CUCTeMbI MOHUTOPUHTA COCTOAHUA 060pYA0BaHNSA
npe/Ha3HaueHbl 414 BbIABNEHUA NOTEHLUANbHBIX
npo6aem 10 MOMEHTa UX BO3HUKHOBEHUS NyTeM
NCCNe0BAHNA COCTOAHUA PaBOTbI MOALIMIHUK],
KauecTBa CMa30yHOro Matepuana vt 3amepa
ypOBHeii BuOGpauyn 06opynoBaHus. CneuuanbHble
NPOrPaMMbl N0 MOHUTOPUHTY CHIXAIOT 06beM
TeX00CNyX1BaHMUSA U KANUTabHbIX 3aTpaT,
0/IHOBPEMEHHO YBEMUMBAS NPOU3BOANTENLHOCTD,
Bpems 6e3aBapuitHoil paboTbl 1 ypoBeHb
6€30nacHoCTy. B accopTUMEHT NpoyKLMM BXOAAT
Pa3nuuHble MOpPTaTUBHbIE NPUBOPLI U KOMMTIEKCHbIE
OHJIAiH CUCTEMDbI /1191 NEPUOANYECKOTO UK
HenpepbIBHOT0 MOHUTOPUHTA.

C1cTeMbl MOHUTOPMHTA COCTOAHUA 060py0BaHUA
npeaHa3HaueHbl 418 BbIABNEHUA NOTEHLMAbHBIX
npo6nem 10 MOMeHT UX BOSHUKHOBEHUS MyTeM
UCCNenoBaHNA COCTOAHNA PabOTbI MOAILMUMHIKA,
KauecTBa CMa30yHOro matepuana i 3amepa
ypoBHeii Bubpauuu 06opyaoBanus. CneumnansHole
MpOrpammbl 0 MOHUTOPUHTY CHUXAIOT 06bem
TeX00CNYKMBAHNA U KANUTaNbHbIX 3aTpaT,
0/\HOBPEMEHHO yBENNUYMBAS NPON3BOJMUTENBHOCTD,
Bpems 6e3aBapuiiHoi paboTbl 1 ypoBeHb
6e30macHOCTM. B accopTUMeHT npoayKLum BXOAAT
pa3nyHble MOPTaTUBHbIE NPUOOPBI 1 KOMMTIEKCHBIE
OHNAITH CMCTEMbI NS NEPUOANYECKOTO UK
HenpepbIBHOT0 MOHUTOPUHTA.

JKkcnepTbl TAMKEH N0 BOCCTAHOBAEHMIO 1 PEMOHTY
MOTYT BEPHYTb 00/bLUNHCTBO NOALUNHUKOB
06paTHo B paboTy He3aBUCUMO OT TOTO, KeM OHM
6binv Npon3BeeHbl, NpU 3TOM pecypc 04HOMO
NOALINMHUKA MOXeT ObITb yBeNMUEH [0 Tpex pas,
a pacxofbl Ha ero BOCCTaHOBNEHUE COCTABAAIT
110 60 % 0T LieHbl HOBOTO NOALNMHNKA.
BoccTaHoBneHMI0 NOANeXaT pasfnyHble TUMbI
NOALINMHUAKOB pa3mMepom [0 2134 MM HapyXHoro
Aunametpa. [ina 060pynoBaHna ropHopyaHoii
NPOMbILLNEHHOCT TUMKEH BOCCTaHaBNMBaeT
KOHWUYECKIe, LMTIMHAPUYECKHe, chepuueckue
MOALLNUMHUKY, a TaKXKe Basbl U Kopnyca.

Moapazaenenune komnanum Tumket Philadelphia
Gear® U3BeCTHO (BOEI MPUBEPKEHHOCTBIO K
KauecTBy W cneLuani3upyetca Ha obecneyeHnm
JONroBeyHocTy peaykTopos. 06nanas Wupokumu
MO3HAHNAMM B 06M1ACTI NPOMbILLIEHHBIX
peayKTopoB, BK/OYaA pesykTopa ApobunoK u
peayKTopa C MNaBHbIM U3MeHeHeM CKOpoCTy,
KOMaHZa cneumanuctos obnagaeT Heo0XoanMbIM
OMbITOM ANA NPOBEJEHINA PEMOHTA KaK 3y6uaTbix
Konec, TaK 1 pefyKTopoB B chope.

JKcnepTHbIe 3HAHNA CepBUC-MHXeHepOB TUMKeH
MoOMOraloT 06ecneunTb NpaBUIbHYI0 YCTaHOBKY U
3ddeKTMBHYH 3KCnNyaTauuto 06opynosaua. OHn
TaKXe NOMOryT NPOBECTY CMELMaNM3MpPOBaHHOE
0byueHue CnewyuanincToB TEXHUYECKIX CyXO.

UHxeHepHas cnyx6a
TumkeH npoBoguT
emMUHapbI No
Texo6cnyxuBaHmio
NOALINNHUKOB B
TOPHOPYAHOIA
MPOMBILLAEHHOCTH.
Mporpamma TeXHUueCKMX CeMUHapOB OXBATbiBaeT
BCe TUMbl NOAWUMHUKOB 1 TaKXKe BKNOYaeT B
ce6A TecTUpOBaHKe ANA OLEHKI YCBOEHHDIX
3HaHmit. porpammbl 06yyeHna CTPOATCA No
MOZAYNbHOI CXeme 1 M03TOMY MOTYT ObITb Nerko
afanTVPOBaHbI K KOHKPETHOIA ayANTOpUn
npoxoAALMX 0byueHue cnewnanicTos.
MpoAOMKUTENLHOCTD CEMUHaPa MOXKeET
COCTaBAATH OT [IBYX YaCOB A0 TPeX AHEIA.

CERTIFIED

[ina noaTBepxaeHNA NoNyyeHHbIX BO BpemaA
(eMUHapa 3HaHui TUMKeH pekomeHayeT
CneumanucTam no 0KOHYaHUM 0byyeHns
NpoXoxAeHue nposepky no lporpamme
Ceptudukaumun TumkeH (Timken Bearing Certified
Shop Audit).



MydTbl Tamken cepun Quick-Flex® ¢
NacTOMepHbIMI BCTaBKaMU TpebyioT
MUHUMaNbHOro TeX06CnyXuBaHUA 1
06ecneunBaloT HafieXHylo paboTy B CIIOMHBIX
KCMNYaTaLNOHHDBIX YCTIOBUAX.

+ Mydtbl Quick-Flex npocTbl B MOHTaXe, He
TpebyIoT CMa3blBaHUA 1 KOMNEHCMPYIOT
[0 2 rpajycoB HeCOOCHOCTH.

« CokpaLwaloT Bpems NpocTos 060pyaoBaHuA
1 CTOMMOCTb PEMOHTA 3 CYET ObICTPOi
3aMeHbl NaCTOMepHO BCTaBKi 6e3
AEMOHTaXa ApYrux y3nos 060pyoBaHus.

+ My¢Tbl C3nacTOMepHbIM 3NeMeHTOM
B3anMo3aMeHAeMbl C 60bLIMHCTBOM MyQT
APYrIX TUMOB TOT0 e TUnopamepa.

+ MydTbl C3nacTOMEPHBIM 3EMEHTOM MOTYT
KOMN/IEKTOBATbCA YeTbIPbMA Pa3nuHbIMK

BC(TaBKaMu B 3aBUCMOCTL OT nepeiaBaeMbIX

MOMEHTOB 11 pabounx Temneparyp.

« TUMKeH TaK:xe npeanaraeT xecTkue MyQTbl
U3 NUTON CTaNM Kak NOAXOAALLEe peLleHne
MV CTbIKOBKE BaNoB OHOT0 AMAMeTpa.

lpou3BoauMble KoMnaHueil TAMKeH uenu
NPUMEHNUMbI NPaKTUYeCKIn ANA N6bIX yCIoBMil
OKpy»aloLLeii paboueii cpesbl. Lienn Tumken
CNPOEKTUPOBaHbI C Y4eTOM MaKCUMaNbHOI
NPOYHOCTM U CPOKA CTYKObl.

« B wunpoKylo HoMeHKnaTypy TMNOpa3mepos
W UCTIONHEHMIA BXOAAT PONIMKOBBIE LienH,
COeANHUTENbHbIE LIENi 1 cneLuanbHble
KOHBeiiepHble Lienin Ans paboTbl B
3KCTPEMAJIbHBIX YCIOBMAX IKCMNYaTaLMM.

« Llenu Ana nuTaTeNb-apo6bUNOK CNPOEKTUPOBaHbI
CyYeTOM ONTUMANbHOIO CPOKa CAyObl B
yCNoBUAX paboTbi ¢ abpasuBHbIMU
3arPA3HEHNAMM U TAXENBIMU YAAPHIMU
Harpy3Kkamu.

MonHas nuHeitka ynnoTHeHMil TumKeH pa3paboTaHa
ANA yaepXKaHnA CMasKku BHYTPU y3na u ero
3alLMTbI 0T 3arpA3HeHni. lononHuTeNbHble
UCNOSHEHNA FOCTYMHbI ANA KOHKPETHbIX 0bnacteit
NpUMeHeHIsA 1 BKIKYAT YNIOTHEHUA ANA
NNACTUYHOI CMa3KM 1 Macna, M3oNATopbl B
AI0/AMOBBIX 1 METPUYECKNX TUNOpa3mepax.

TIMKEN

———

Wcnonb3ya cBon 3HaHNA B TpUbONOTMN 1
TEXHOJOTVN MOALUMMTHUKOB KaueHus, a Takke
MOHNMasA X B3aUMHYI0 CBA3b JAPYT C APYroMm,
komnaxua TumKkeH pa3paboTana cobcTBeHHy0
NINHEITKY CMa30YHbIX BELLECTB PUMEHUTENBHO
K KOHKPETHbIM 0651aCcTAM 1 YCNOBUAM UX
npumeHenus. (Ma3ouHble BeliecTBa TUMKEH
MOMOraloT NOALINMHIAKAM U CBA3AHHBIM C HUMU
JAeTanaM paboTaTb HAAEXHO B COXKHbIX
MPOMBILLEHHBIX YCTIOBUAX. BbICOKOTEMMEPATYPHbIE,
U3HOCO- 11 BOAOCTOKME NPUCAAKIA NOBbILLAIOT
CTeneHb 3aWyTbl Npy BO3AECTBIM
HebnaronpuATHBIX YCNOBMIA.

Bocemb 0CHOBHbIX cucTeM TUMKEH AN CMa3blBaHMA
BK/II0YaI0T OJHOTOUEYHble NnybpukaTopbl G-Power
1 M-Power, LieHTpann30BaHHY0 MHOrOTOYEYHYO
cnctemy cmaski G-Power n cmasouHble BellecTBa
AnA Hux. Yerpolictea G-Power, M-Power n
(-Power no3BonAwT 403MpoBaHO NOAABATb
HY)KHOE KONYeCTBa CMasKm B paboune y3nb
obopynoBaHua. KapTpumxu MoryT 6bITb 3anN0aHeHbI
nioboi noaxoAALLeil NPOMbILLAEHHOI CMA3KOI 1
CMOHTUPOBaHbI B y3€N C MOMOLLbIO TUHERKN
aKceccyapoB TUMKeH.

WHcTpymeHTbI TUMKeEH ienaloT MOHTax,
JEeMOHTaX 1 00CNyKMBaHMe NOALINNHUKA
npocTbIM 11 6e30nacHbIM. JlocTyneH WrpoKmil
BbIOOP 13 MHAYKLMOHHBIX HarpeBaTeneil,
yAapHOro UHCTPYMEHTa U TUAPaBANYECKUX N
MeXaHnyecknx cbemHukoB. Cnewnanuctbl TumkeH
BCer/a rotoBbl NpoBecTH 06yyeHue 0CHOBaM
NpaBUNbHOrO TeXo6CNyKMBaHMA 1 0bpaLLeHNs

C MHCTPYMEHTOM.



OBPALLAUTECH K HAM

Timken BHoCuT CBOii BKNap B Xene3HO[0POKHYI0 MHAYCTPUIO NOCPEACTBOM CO3AaHUA NHHOBALUOHHDBIX
BbICOKONPOAYKTUBHBIX MOALIMNHUKOB, a TaK}Ke CONYTCTBYILWUX TOBapoB u ycnyr. ina nony4yenus 6onee nogpo6Hoit
unopmauum obpawaiitecb K mectHomy npeacrasutenio Timken nu6o nocetute cait www.timken.com/rail.

Cneumanuctol komnaxuu Timken pa6oTatoT B camblx pa3HblX OTPACAX N0 BCEMY MUDY U UCMIONb3YIOT BECb CBOIA ONbIT U 3HAHWSA AIA NOBbILIEHUSA HAAEXHOCTA
1 POM3BOAUTENBHOCTM 060pyA0BaHMA. Komnaua pa3pabaTbiBaeT, NpoM3BOANT U NPOAAET BbICOKOKAUECTBEHHYIO CTallb i KOMANEKTYIowLue AeTanu Ana
MALLMHOCTPOEHIA, BKIOYAA MOAWINMHUKIA, LIECTEPHIA, LENY 1 Y3bl MepeAaum MOLLHOCTI, @ TaKXKe Npeanaraet ConyTcTBYOLLYI0 NPOAYKLVIO U YCyTu.

Stronger. Commitment. Stronger.Value. Stronger. Worldwide. Stronger. Together. | Stronger. www.timken.com
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