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Pe3bboBble coesnHenus knacca «lpemuym» cemeitctea TMK UP paspaGortaHbl cneynanuctamm Tpy6-
Hoit MeTannyprudeckoit KoMnaHuu v BbINONHAIOTCA Ha 06CaAHBIX U HACOCHO-KOMMPECCOPHBIX Tpy6aXx,
npefHa3HaueHHbIX AN CTPOUTESbCTBA FEPMETUYHBIX KONOHH Pa3fMyHOro HasHayeHus. OHu MoryT Npu-
MEHATbCA B BEPTUKANbHBIX, HAKNOHHO-HANPaBAEHHbIX, TOPU3OHTANbHbLIX CKBAXMWHAX; ANA HeDTAHbIX,
ra30BblX, FA30KOHEHCATHbIX MECTOPOXAEHUIA CO CNIOXHBIMU YCNOBUAMN IKCNyaTalum (arpeccuBHble
cpeapl, copepxawune H,S u CO,; HU3KMe 1 BLICOKME TEMNepaTypbl, aHOMANbHbIE N1ACTOBbIE AABNEHNS).
Bce pe3bboBble COEAUHEHUS UMEIOT BLICOKUI TEXHUYECKUI YPOBEHb U MOTYT BOCMPUHUMATL BbICOKUE
pacTAruBawLLyye, CKUMAIOLLME, U3rNOAIOLLME HArPy3KK, U30BITOYHDIA KPYTALLMIA MOMEHT.

NpounssopcTBo pe3b6oBbix coeanHeHnit cemeitctea TMK UP ocyuectnsieTcs Ha TaraHporckom metan-
nypruyeckom 3asoge (TATMET, r. TaraHpor), CuHapckom TpyGHoM 3aBoge (CuHT3, r. KameHck-Ypans-
CcKuit), Bomkckom Tpy6HOM 3aBoge (BT3, r. Bomxcknuit), CeBepckom Tpy6HoM 3aBope (CT3, r. Monesckoit),
a TakKe No MLEH3UAM Ha NPEANPUATUAX UHBIX U3rOTOBUTENEIA.

Pe3b6oBble COeJUHEHNA UMEIOT XKEeCTKMe TEXHONOrnYecKne oonycKku, 06pa6aTbIBaIOTC5I Ha BbICOKOTOY-
HOM cneunanM3npoBaHHOM OﬁOPyJJ,OBaHVIVI W NpoXoaAT TuaTeNibHYI0 nNpoueaypy KOHTPOJiA B YCNOBUAX
usrotosutens.

HenpasunbHasi c6opka M 3KCmayarauus MOTYT MPUBECTU K CHUKEHWIO 3asBJEHHbIX XapaKTepUCTUK
pe3b60BbIX COANHEHWI, UX MOBPEXAEHNIO U, KAK CNIeACTBUE, NOTEPE TepMETUYHOCTU KONOHHBI. Heo6-
XO[MMO BbINOJNHEHWE NPeACTaBNeHHbIX HUKE PEKOMEH/ALIMUIA, OCHOBAHHbBIX HA MHOFONIETHEM OMbITe y4a-
cTusa cneyunanuctos Tpy6Hoit MeTannypruyeckoit KomnaHum B cnyckax KOJIOHH pasnnyHOM CNOXHOCTH.

BbinonHeHne peKOMeHIZlaLLMVI MO3BONUT TaKXe COKPaTUTb BpeMA CNyCKa KOJIOHHbI.

Mbl roTOBbI paccMoTpeTb Bawu noxenanus, ecan TpeGyeTca BHECEHUE U3MEHEHUIT B UMEIOLIMECA KOH-
CTPYKUMM COEAMHEHUI U Pa3paboTKy NPUHLUMNUANLHO HOBbIX KOHCTPYKLMIN NOA KOHKPETHbIE 3afauv
WU YCNOBUA.

B npoLiecce NoAroToBKM HACTOAWLEr0 CMPaBOYHWKA UCMONb30BANNCh OGHOBIEHHbIE AaHHble. B cBA3M
C TeM, YTO NMPOAYKLMA KOMNAHUM PEryisipHO COBEPLIEHCTBYETCS, ANS NOJyYeHWs Haubonee akTyasb-
HOM MHbOpMauMK pekomeHayeM o6patuTbcA No agpecy: techsales@tmk-group.com unu Ha cait:
www.tmkup.ru
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PE3bBOBbIE COEAVMHEHWA «MIPEMUYMs», CEMECTBO TMK UP



Tpy6bl co cTaHAAPTHLIMU CBOMCTBAMM

Tpy6bi ¢ pe3b6oBbIMU coegnHeHusmu knacca «Mpemuym» cemeitctea TMK UP npoussoasTcs Ha npep-
npuatuax sxoaawux B fpynny TMK, a Takxe Ha npeanpuatuax oduumansHbix nuuersuatos TMK-Mpe-

muym CepBsuc.

Tpy6bl CO CTAaHAAPTHBIMW CBOWCTBAMM NOCTABAAIOTCA MO cTaHfapTam API* Spec 5CT unu

TOCT 31446 1 aHanoOrMYHbLIM UM TEXHUYECKUM YCIOBUAM, cneundukaumam, a Takxe craHpapram TMK

(CTO TMK).

Tpy6bl CO cneunanbHbIMM cBOMCTBaMU nocTaeastoTca no cranaaptam TMK-Mpemuym Cepsuc (CTO

TMK-MC).

fpynnbl npoyHoctu no API* Spec 5CT u NOCT 31446

MuHUManbHbIA 276 380 449 552 621 656 759 863 932
npepen
TeKy4yecTu 40 55 65 80 90 95 110 125 135
N80
J55 ™n 1
Knacc 1 H40 K55 NSO R95
™n Q
L80
mn 1
L80 €90 T95
Knacc 2 M65 Tn 9Cr | Tun1 | Tvn 1 c110
L80
T™n 13Cr
Knacc 3 P110
Knacc 4 Q125 Q135*
mn 1

* Mo TOCT 31446 3Toi rpynnbl NPOYHOCTM NOCTABAAOTCA HE TONbKO 06CaAHbIE,
HO 1 HACOCHO-KOMMpPeCCopHble TPy6bI

dN MWL 081913Wa) «WAMWSdL]» BIIBLH MWBMHIHWIT0D MWiagogasad 3 uuhxAtrodu 1attng
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Tpy6bl co cneumanbHbIMU CBOMCTBAMU

Tpy6bI €O CneunanbHbIMU CBOMCTBAMU

Ipynna TMK paspa6otana Ww1poKuit psig HACOCHO-KOMMNPECCOPHbIX 1 06CaAHbIX TPY6 CO CneuranbHbiMu
CBOWCTBAMM /1A IKCMAYATaLMM B CAMbIX IKCTPEMANbHBIX YCIOBUAX: HU3KMX TEMNEpaTyp, BbICOKOI Kop-
PO3MOHHOIN arpecCMBHOCTM U BbICOKUX CMUHAIOLMX AABNEHMNIA.

Tpy6bl xnapocroikue (LT)

MpepHasHayeHbl 4As 3KCMIyaTauMmM Ha MECTOpoXaeHusix B paitoHax Cubupw, Kpaitnero Cesepa u
ApkTuku. Metann Tpy6 ob6nafaet BbICOKOI NNACTUYHOCTBIO U YAAPHON BA3KOCTbIO NPU OTPULLATENbHBIX
Temneparypax.

[ins onpepeneHns xnafoCTONKOCTU NPOBOAATCA UCMbITAHUA MeTanna Tpy6 Ha yaapHbIi M3rub no metopy
Llapnu npu Temnepartype -60°C ¢ KOHTPONEM [ONU BA3KOW COCTaBAAIOWEN B U3NOME UCMBITATENbHOMO
obpasua.

[lononHuTenbHoe 0603HaYeHNe rpynn NPOYHOCTH XNAROCTONKUX TpyG — LT.

Tpy6bi cepoBopopopocroiikue (S, SS)

lpepHasHayeHbl AN IKCNIyaTaLUM Ha MECTOPOXAEHUAX, COAEPKALLMX B A0OLIBAEMOI NPOAYKLUN Cce-
poBogopoA. Metann Tpy6 06naAaeT CTONKOCTbIO K CyibhUAHOMY PAaCTPECKUBAHWIO MOA HAMpPsKeHU-
eM, KoTopas onpegensetca npu ucneitaHuax no ctanaapty NACE TM0177. KoadduumeHt noporosoro
HaNPsKEHWs NpU UCTIBITAHUAX MeTanna Tpyb BbIbUpAETCs B 3aBUCMMOCTU OT NAPUMANbLHOMO AABEHNUS
cepoBojopoAa.

B 3aBUCUMOCTY OT NapuuanbHOro AasneHus CepoBoA0POAA TPYGbI MOTYT U3rOTAaBANBATLCA ABYX YPOB-
Heil cTonKocTu:

— ANA CPefiHeCePHUCTBIX MECTOPOXAEHNIA C NapLuabHbIM AaBNeHneM cepoofopoga ot 0,01 MMa go
1,50 MMNa. [lononHutensHoe 0603Ha4eHne rpynn npoyHocTM — S;

— AN BbICOKOCEPHUCTBIX MECTOPOXAEHWA C napuuanbHbIM AaBNEHUEM CEPOBOJOPOAA CBbille
1,50 MNa. [lononHuTtensHoe 0603HayeHne rpynn npoyHocTn — SS.

[lononHutensHoe 0603HayYeHNe rpynn NPOYHOCTU CEPOBOAOPOAOCTONKMUX Tpy6 — S man SS.

Tpy6si yrnekucnoroctoikue (13Cr, 13CrS)

MpepHasHayeHbl AN IKCMNYaTaLUN Ha MECTOPOXKAEHMSAX, COAEPKALLUX B AOObIBAEMOI NPOAYKLMM AK-
oKkcup ymepoga. Metann Tpy6 o6nafaet CTOMKOCTbIO K YIMEKUCNOTHON KOppo3un. Ans obecneyeruns
KOPPO3MOHHOIA CTOIKOCTHM TPYO, COAepKaHue Xxpoma B cTanu coctasnset 13%.

B 3aBMCMMOCTI OT CKBAXKMHHBIX YCNOBUIA: AaBNEHUS, TeMnepaTypbl, NapunanbHbix dasnequit CO, u H.S,
TpyGbl MOTYT U3rOTaBANBATLCA ABYX YPOBHEN CTOMKOCTH:

— NS CTaHRAPTHLIX AABJIGHWN, TEMII@PaTyp U HanumMa cpepsl, copepxatyeit CO,;

— [NS NOBLILIEHHLIX lABNIEHNI, TeMNepaTyp U Hannuna cpeabl, copepxauiei CO,, a Takxe HebONbLMX
konuyects H,S.

Tpy6bi ¢ BbICOKOM CTOMKOCTBIO K cMaATHIO (HC)

lpepHasHayeHbl AR IKCNNYATaLUM NPY BLICOKUX BHELWHUX AABNEHUAX HA HE(TAHBIX U Fa30BbIX CKBAKU-
Hax. 06134al0T CNOCOBHOCTLIO BbIEPKMBATH AABJEHNE CMATUA 3HAYUTENLHO BbillE, YeM CTaHAAPTHOE
JAaBneHue, PaCCYUTaHHOE B COOTBETCTBUM C TpeGoBaHUAMM cTaHpapTa IS0 10400. [lns noaTBepKACHUS
CBOVICTB NPOBOASATCA UCMbITAHNS 06PA3LOB TPY6 BHELWHUM CMUHAIOWUM JABNEHUEM.

[JlononHuTenbHoe 0603HayeH1e rpynn NPOYHOCTM TPYG C BLICOKOI CTOMKOCTbIO K cMaTMIO — HC.

Tpy6bl AnA rny6okux u ceepxrny6oknx ckeaxun (DW)

TpepHasHayeHbl Ans 3KCnayarauum Ha myGoKUX U CBEPXTIYGOKUX CKBAXMHAX, MPU BbICOKUX AABAEHU-
AX. TpyGbl UMEIOT MUHUMANbHbIA NPefeN TEKYYECTH MeTanna, Npesbiwatowuii 966 MMa.
[lononHuTenbHoe 0603HayYeH!e rpynn NpoOYHOCTH TPYD Anst MyBOKMX U cBepXxmyGoKmux ckaxuH — DW.
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Tpy6bl CO CneumantbHbIMU CBOMCTBaMU
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PEROMEHOALINA
[10 OBUTYHRNBAHNIO
N SKCTUTYATALUNW TPYB
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PekomeHAaLmMm no 06CNYKMBAHUIO U IKCNYyaTaLMKU TPY6 B MPOMbICIOBLIX YCAOBUAX BKNOYAIOT
peKoMeHAaLMUM No NOPAAKY CrycKa v NoAbeMa KOJOHHbI, NOAroToBKe TPY6 K CBUHUMBAHMIO U COOPKe
KOMOHHbI, KOHTPOMIO TPYD B NpOLECCe 3KCMNYaTaLMK, @ TaKXKe PeKOMEHAALMM MO TPAHCMIOPTUPOBAHMUIO,
NOrpy304HO-pa3rpy304HbIM ONEPaLMAM U XPaHEHUIO.



TpaHcnopTUpoBaHue, NOrpy304HO-pa3rpy304HbIie

onepauun n XxpaHeHue

Bce norpy3ouHo-pasrpy3ouHble onepauuu c
Tpy6amMu JONKHbI NPOBOAUTLCS C YCTAHOBAEHHbI-
MU Ha KOHUbI Tpy6 1 MydT pe3b6oBbIMKM Npefo-
XpaHuTensiMu.

He ponyckaetcs npu pasrpyske copacbiBaHue
Tpy6 C BLICOTHI, NEPETACKMBAHWE TPYG BONOKOM U
ntoGble AefCTBUS, NPUBOAALME K NOBPEKAEHNUIO
pe3bObl MM 06pa30BaHMIO BMATUH Ha Tpy6ax.

[Ina KOpPPO3MOHHOCTOMKMX TPy6 HEob6XOAMMO
MCNoNb30BaTh  CNOCOGLI  MOrpY3KU-pasrpysku,
UCKAloYalowme coyaapexue Tpy6 mexay coboit u
apyrumu npegmetamu. Coynapenue Tpy6 Mexay
co60it UAK C ApYrUMK NpeaMeTaMu MOXeT npu-
BECTYW K 3HAYUTENLHOMY IOKANbHOMY NOBBILEHUIO
TBEPAOCTU MOBEPXHOCTU TPy6 U MOBAMATL HA UX
CTOIKOCTb K CynbhUAHOMY PacTPecKuBaHuio Nog
HanpsKeHueM.

Mpw pasrpyske Tpy6 BpyUHyl HEOOXOAMMO UC-
noNb30BaTb KAHATHbIE NETAH, CKaTbiBaTh TPYGbI N0
HanpasnAWMM NapannenbHo wradento, He gony-
CcKas 6bICTPOro NepeMeleHns 1 CoyAaPEHNs KoH-
LioB TpyD, KOTOPOE MOXET NPUBECTU K MOBPEX-
AeHuio pe3bObl Tpy6 u MydbT Aaxe npu Hanuuuu
pe3b60oBbIX NpefoxpaHuTeneil.

Mpu norpyske-pasrpyske AUHHbIX TPYy6 C UC-
noNb30BaHWEM MOABLEMHOTO KpaHa HEOBXOAUMO
NPUMEHSATb WMPOKO3aXBaTHbIE TPABEPChI CO CTPO-
namu B COOTBETCTBUM C YTBEPKAEHHBIMU CXEMAMU
CTPONOBKM.

Ha 6ypoBoit nnowaake fomkeH 6biTb OpraHu-
30BaH CreymanbHbli y4acToK 415 CKIAAUpOBaHUs
Tpy6.

Kareropudecku 3anpewiaetcs cKnaguposaHue w
pasrpy3ka Tpy6 Ha rpyHT.

Tpy6bl BOMKHBI YKNAAbIBATLCA HA CTENNAXMN C
co6I0AEHNEM ClIeAyIOLMX YCI0BUI:

- Ha CTennaxax He AOJIXHO 6bITb KaMHel, necka

WA TpA3K;
- OMopbl CNeAyeT YCTaHaBAMBATD Tak, YTOGbI HUXK-
HWA pAA TPYO Haxofuncs Ha ypoBHE He HUXe
350 MM OT NOBEPXHOCTU 3eMAu;

- onopbl CTennaxen AOMKHbI pacnonaratbcs Ha
OAHOM YpOBHe W MOAAEPKUBATLCA CTOMKAMMK,
CMOCOBHBLIMU  BbIAEPXKUBATL MOJIHYIO HArpy3Ky
wrabens Tpy6 6e3 ocepaHus;

- Ha CTeNnaxax pekoMeHpyeTcst YyCTaHoBUTb Npo-
TMBOpACKATHbIE OrpaHUyYnTENN.

[ins oGecneveHns CKNapMpoBaHWS MONHOM
noaseckn 06cafHbIx Tpy6 Ha GypoBoit nnowaake
LOMKHO ObITb YCTaHOBNEHO HEoGX0aMMOe Konu-
4ecTBO CTeNNaXeN.

Mpu cknaguposaHuu Tpy6 Ha cTennaxax cne-
ayet:
- pacronaratb TpyGbl MydhTamMu B CTOPOHY YCTbs
CKBaXMHbI;
- yKnagbiBatb TpyGbl HA ONOpbl TakMM 0Gpasom,
4T06bl M36€xKaTh Npornba Tpyb nan NoBpexaeHus
pe3b6bl;
- YKNapblath AEPeBAHHbIE MOAKNAAKM MeXay
psagamu Tpy6. Pasmewarb NoaKnaaku nepneHam-
KynsipHo Tpy6am, HeMocpeACTBEHHO HAA NOAKNAA-
Kamu npepblaylw X pAAOB TPY6 U onopamu, 4ToGs!
He AoMyCcTUTb Npornba Tpyo;
- pa3Mmelyarb He MeHee Tpex fiepeBsHHbIX NoAKa-
AOK MeXAy CMeXHbIMU psigamu Tpy6 ans npepot-
BpalweHus nporuba Tpy6. TonwuHa npoknagok
DOJKHA BbITh TaKOWA, YTOOBI UCKNOYUTL CONPUKA-
caHue mydT Mexay coboil U NoBpexpeHue pesb-
6bl MydT;
- He yKNaAblBaTh Ha cTennaxax bonee 6-Tv pafoB
Tpy6.

Mpyu CKNaAUpOBaHUN HEOOXOAMMO Y4YUTHIBATH
04YepefHOCTb Crycka Tpy6 B CKBAXMHY, 4TOGbI
nepsas no nnaHy pa6ot Tpy6a He HaxoAMNach NoA
Tpy6amu, KOTopble [OMKHbI CMYCKaTbCA MNO3XKe.
Hymepauus Tpy6 AONKHA HAYUHATLCSA C BEPXHETO
paga.

9AdL MMNELRAULIDHE U OIMHRAMKALIQO OU UMNEITHBWOHAY



PexoMeHAaLMmM no 06CyMBaHMIo 1 IKCMayaTaumm Tpy6
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Martepuanbl n obopygoBaHue AnA crnycka

Bo u36exarue nospexaeHuit pessbbl uam 06pasoBaHmio BMATUH Ha TpyGax BO BpeMs Cnycka Heo6xoam-
MO UCMOJIb30BaTb CMELMANU3NPOBaHHbIe MaTepuabl U 060pyfoBaHMe, B TOM YUCIE:

- 3aWuTHble NpoTekTopa pe3bbbl (Kneno);

- HanpaBnAIoLLYI0 BOPOHKY;

- cnaiigep-aneBarop;

- NOAbEMHBIN KONNak uau cnaigep uenHoii (ana 6e3mydToBbIX COEAUHEHNN);

- TMAPABNUYECKUIA KNIOY AN CBUHYMBAHWUA COEAMHEHUI C aBTOMATU3UPOBAHHOW CUCTEMON KOHTpONs
KPYTALLEro MOMEHTa;

- pe3b6boyNNOTHUTENbHYIO CMA3KY.

Mnan pabot

Bce paboTbi no c60pke KONOHHBI TPY6 CnepyeT NPOBOAUTL N0 YTBEPXKAEHHOMY NnaHy paboT, cocTaBneH-
HOMy B COOTBETCTBMM C PaBOYUM NPOEKTOM W TpeGoBaHUAMMU «AHCTPYKLMM NO c6OpKe 1 3KCMIyaTaumu
o6capHbix Tpy6 1 HKT ¢ pe3bboBbiMu coepnHeHnsmu rpynnsl TMK».

B nnaHe pabot fomkHa ObiTh yKasaHa o4epeaHOCTb crycka Tpy6 1 060pyA0BaHUs B CKBAXKMHY, MOMEHTbI
CBUHYMBAHUS, INYy6UHA CyCKa, TN Pe3bOOYNNIOTHUTENbHON CMa3KM.

C6opka KonoHHbI 06CaAHbIX TPYG AOMKHA NPOBOAUTLCA NOA PYKOBOACTBOM OTBETCTBEHHOTO 3a NpOBe-
AeHue paboT, ykasaHHOro B nnaHe pa6ort.

CopepxxaHue naaHa AOMKHO GbiTb AOBEAEHO A0 CBEAEHUS 3aUHTEPECOBAHHbIX NUL, BKJIOYAA CyOMnoa-
PAAYNKOB.

BHewHnin ocMOTp

Nepepn cnyckom Tpy6 B CKBaXUHY HEO6XOAUMO NPOBECTU BHEWHMI OCMOTP Tpy6, MydT, pe3bOoBbIx Npe-
AOXpaHuTeNeit Ha NpeAMeT OTCYTCTBUS MEXaHUYECKUX NOBPEXAeHM (3a60u, BMATUHBI 1 T.N.), NOAYYEH-
HbIX B NPOLieCCe TPaHCMOPTUPOBKM U CKNAAUPOBAHNUS.



Lla6bnoHmnpoBaHue

Llla6noHnpoBaHue [OMKHO GbiTb NPOBEAEHO MO BCel AnnHe Tpy6 cTanbHoi onpaskoi. Aas wabaoHu-
pOBaHUA TPYG U3 XPOMUCTLIX U KOPPO3UOHHOCTONKIX CTaNeil cleAyer MCNoNb30BaTb NOAUMEPHbIE AN
aIlOMUHUEBbIE ONPABKM M HEMETANMYECKUH TPOC.

MonosxeHue Tpy6bl Npu WabaOHUPOBAHUM AOMKHO UCKAIOYATb ee NpoBucanue. Ecan ans wabnoHuposa-
HWA UCMONb3YIOTCA BEPEBKU UM CTEPXKHM, OHU JOMKHbI BbITb YUCTBIMU. TTPU MUHYCOBOW Temneparype
BO3/yXa TPy6bl HENOCPEACTBEHHO Nepes WabNoHUPOBAHUEM CNEAYET NPOrPETb Napom.

Pasmepbl paboyei 4acTv ONpaBKM [OMKHBI ONPEAENATLCSA N0 BHYTPEHHEMY AUaMeTpy Tpyo.

Pa3mepbl paboyeit 4acTv onpaBku Ans WabnoHMpoBaHuA TPY6

HapyHblit anamerp NlnuHa, [Llnametp,
1o 73 (73,02)* ; ~
no27/8 KO UTENbHO 1067 BHYTPEHHWIl auameTp Tpy6 — 2,38
cBbiwe 2 7/8 cBblwe 73 (73,02)* 1067 BHYTPEeHHWil auametp Tpy6 — 3,18
n095/8 10 244,48 152 BHYTPEHHWI auameTp Tpy6 — 3,18
OT 244,48
ot 95/8 1o 339,72 305 BHYTPEHHWIt fuameTp Tpy6 — 3,97
n0133/8
BK/IOUNTENBHO
cBbiwe 13 3/8 cBblwe 339,72 305 BHYTPEHHWUIt gnametp Tpy6 — 4,76

* Mpu nocTaBKe Tpy6 N0 HOMUHANBHOMY HAPY)XXHOMY AMAMETPY C TOYHOCTbIO 0 iBYX 3HAKOB Nocne
3anaToit

Yepes kaxpple 50 Tpy6 pekoMeHpayeTcs NpoBepATL AUaMeTp paboyei YacTi ONpaBKu B TPEX NNOCKOCTAX
no pauHe. Npyu yMeHblEHNW fuameTpa onpasku Gonee yem Ha 0,5 MM B KaKoM-1160 M3 Tpex nNocKo-
CTell, onpaBKa 4OMKHA ObiTb 3abpakoBaHa.

Onpaska 4omKHa cBO60AHO NPOXOAUTH Yepes BCIo TpyGy Npu nepemelteHnm BpyyHyio 6e3 npunoxeHus
3HAYUTENBHOTO YCUANS.

Ecnu onpaBka He npoxoauT Yepe3 Tpyby, OHa AOMKHA GbiTb 3amMeHeHa Apyroit Tpy6oil u nposeaeHa
nepeHymepauus Tpyo.

N3MmepeHne anuHbl nepen cbopkomn

Mpu onpepenexun konudectsa oGcagHbix Tpy6 (unu HKT) HeobxopuMbix Ans cnycka KOSOHHbI Ha
pacueTHylo my6uHY, pEKOMEHAYETCA YYUTBIBATb TAKOW NOKasaTesb, Kak yMeHblueHue AnuHbl Tpy6 npu
CBUHYMBAHMM. [1151 3TOTO ANUHY KaXAOI TPYObI ClieAyeT U3MepsTh OT cBoGoAHOTO (6e3 pe3bboBoro npe-
AoXpaHuTens) Topua MydTbl A0 cBOGOAHOO (6€3 pe3b6OBOro NpefoXpaHUTENs) Topua HUMMNENbHOTO
KOHLa TPY6bl U BbIYECTb NOTEPIO ANNHBI NPU CBUHYMBAHUYM (NPUBOAUTCS B TabANLE ANS KAKAOTO TUNO-
pasmepa) 1 HaHeCTU U3MEPEHHYIO ASIMHY MAPKEPOM MU MESIOM Ha Teno TpyGbl.

15

9AdL UMNELBAULIDIHE U OIMHRAMMKALIQO OU UMNEITHIWOHIY



PexoMeHAaLMmM no 06CyMBaHMIo 1 IKCMayaTaumm Tpy6

16

YaaneHue pe3b60Bbix NpegoxpaHuTene

[ina npepoxpaHeHns pe3bbbl OT NOBPEXAEHN NpU TPAHCMOPTUPOBKE U CKNAAUPOBAHUM, MPUMEHSAIOTCSA
KOHCEepBALMOHHAs CMa3Ka, HaHeCEHHaA Ha pe3bly, 1 pe3bboBble NpefoXpaHuTent.

Ecnu npu noctake Tpy6 Ha OypoBylo Ha HUX GblAM YCTAaHOB/EHbI Pe3bOoBble NpeAoXpaHUTeNn ¢ uUc-
nonb30BaHUeM pe3bbOyNNOTHUTENbHOI CMA3KK, AOMYCKAGTCA HE CHUMATh Pe3bGoBble NPefoXpaHUTENU
1 3aMEeHATb CMa3Ky, NPX YCNOBUM, €CIu COOPKA KONOHHbI MPOBOAUTCA He No3aHee 3-X MeCALEB C AaTbl
u3rotosneHus Tpy6. Ecan npu nocraske Tpy6 Ha GypoByto Ha HUX Gbinn yCTaHOBNEHbI pe3bboBble npe-
AlOXpaHUTENN C UCNONb30BaHUEM KOHCEPBALMOHHOM CMa3KM UM C6OPKa KONOHHbI NPOBOAUTCA NO3Hee
3-x MecsLeB C AaTbl U3rOTOBEHMA TPYG, TO CMA3Ky HEOGXOANUMO 3aMEHUT.

Pe3b6oBble npeaoxpaHuTenu cnegyet CHUMATh cneuunanbHbIM KN4YoM yCunnem ogHoOro Yenoseka. B cny-
Yae 3aTpyaHEHUA NPU CHATUKU pe3b6oaoro npefoxpaHnuTena [ONYCKalTCA NIerkue yaapbl AepeBAHHbIM
npeagmeTom no Topuy npeaoxpaHutena gna yctpaHeHUa BO3MOXHOTO nepekoca.

OuunueHue oT cMa3Ku

Mocne cHATMA pe3bbOBLIX NpefoxpaHuTeneil, pe3bboBble coeanHeHNa Tpy6 U MydT [ONKHbI GbITb 0UK-
LeHbl OT CMasKK. [lns 3TOro peKOMEeHAYETCA UCMO0Nb30BaTh rOPAYYI0 MbIbHYIO BOAY, NOAABAEMYIO MOA
HanopoM, UK NapooynUCTUTENb, NO3BONAIOWMNIA Nerko U 6e3onacHo yaanuTh cmasky. Mpu MUHycoBOI
Temneparype AOMYCKAeTcs yAaNeHWe CMasku C MOMOLbI0 PacTBOPUTENs, C MOCHeAylolen NPOAYBKOil
pe3b60BOro CoeAMHEHUA CKATbIM BO3AYXOM.

Wcnonb3oBaHue fu3enbHOro Tonimea u KepoCuHa npuBoauT K 06pa3OBaano NNEHKU Ha NOBEPXHOCTU
COoefiuHeHus, 4To yxyalwaerT HaHeCceHe CMa3Ku U yMeHbLIaeT ee aare3nto K Metanny.

Mcnonb3oBaHue MeTanMYecKomn WeTKN unun 6a|JI/ITa NpuUBOAUT K NOABNEHUIO LapanuH Ha YNaoOTHU-
TENbHbIX NOBEPXHOCTAX p€3b6OBOI'O CoefMHeHUA, YTO MOXET 0TPasuTbCA B NOTEpe repmeTUYHOCTU
coefnHeHusa.

Mocne yaanexus cMasku, pe3b6oBble CORAMHEHNA ClIeAYeT NPOTEPETb CYXOi U YUCTOM BETOLLIO WU NPO-
CyLWHTb NPOAYBKOI CIKATbIM BO3AYXOM.



OcMOTp NoBepxXHOCTU pe3b60BbIX COeANHEHMI

HenocpeactseHHo nepep CNYCKOM KOMOHHbI HEOGX0AMMO OCMOTPeTb pe3bly ¢ MydToBOA M
HUNNENbHON CTOPOHbI AN WUCKNIOYEHWUS COOPKU Pe3bOOBLIX COEAUHEHUI C MexaHU4ecKUMu
nedektamu.

0cMOTp pe3b6oBOro COEANHEHUS LOMKHbI TPOBOAUTH CMELMUANUCTBI:
- Gpuragbl no cbopke KONOHH Tpy6

- KOMMaHWU, 3aHUMAKOLLMECA UHCNEKL e pr6.

Mpu ocMoTpe pe3b60oBbIX coefnHeHUM TpY6 1 MydhT (BKtoUas NOBEPXHOCTb Pe3bObl, YNIOTHUTENbHbIX U
YMOPHbIX 3N1EMEHTOB) HEO6XOAMMO 0OPaTUTL BHUMAHMUE Ha crepyloLlee:

- Hanunyune noape)«neHMﬁ B pe3ynerate KaKnUX-n16o BHEWHNX YAAPHbIX BO3/eNCTBUN

- Hain4une pxaByuHbl, KOPPO3UU UNU APYTUX XUMUYECKUX I'IOBpe)KﬂeHMI;I B pe3ynbrate BO3[eNCTBUA
oxpy»(anou.teﬂ cpefnbl Unn arpeCcCUBHbIX KOMMNOHEHTOB CMA3KK.

OnpepeneHue rny6uHbI KOPPO3NK U 3ayCeHLIEB, PBaHUH, LAPANNH PEKOMEHAYETCA NPOBOANTD:
- BU3YaNbHO

Mpu 0GHapyKeHUN NOBPEXAEHMIA, OHU MOTYT 6bITb 3a4MlEHbI (MM 3aN0NUPOBAHBI) COMMACHO UHCTPYK-
LMK N0 3KCnNyaTaLmu.
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MoBpexaeHMA NOBEpPXHOCTH
pe3b60BbIX coeguHEHUM N ux ycTpaHeHue

YyacTok
NOBEPXHOCTH .
MospexpaeHus YcTpaHeHue nospexaeHuit
pe3b6oBoro
CoefnHeHus
PyyHoit peMOHT (yaaneHue)
ToyeyHas Koppo3usa I'}1y6VIHO|7| C NOMOLWbKD HeMeTannnyeckomn weTKu
meHee 0,1 MM UK He3HauYUTeNbHaA C MATKOI WeTUHOM
pxaB4ynMHa NOBEPXHOCTU nwnun LLIJ1M¢)OBaI|I>HOI'O MnoaoTHa
C 3epHOM «0»
1,25 ToueyHas Koppo3us my6uHoi HleDeHaDneska pesb6s
6onee 0,1 Mm peHap p
o PyuHoit pemMOHT C nomouybio Hapduna
3ayceHLpl WHpUHOI MeHee 0,3 MM. y P i Ag
- UM WAMGOBaNLHOMO NONOTHA
PBaHuHbI U LapanuHbl my6uHoit MeHee 0,1 MM
C 3epHOM «0»
ToueyHas koppo3us my6uHoil meHee 0,3 MM Pyy4Hoit peMOHT C nomoLbio Haahuna
WSIM He3HAYUTENbHAA PXKaBYMHA NOBEPXHOCTY MM WANGOBaNbHOTO NONOTHA.
ToueyHas koppo3us my6uHoit 6onee
lepeHape3ska pe3bobl
3 0,3 MM
3ayceHLpl WNpUHOI MeHee 0,3 MM. Pyy4Hoit peMOHT C nomoLbio Haphuna
PBaHWHbI U LapanuHbl myGuHoM UM WAMGOBaNLHOMO NONOTHA
meHee 0,3 MM C 3epHOM «0»
ToueyHas Koppo3uns
A Kopp lepeHapeska pe3bGbl
106001 ry6UHb
He3HauutenbHas MNonuposka
p)XaBYMHA NOBEPXHOCTH BONOYHBIM KPYrom
3ayceHLbl, pBaHUHbI
4 el p MepeHape3ska pe3b6ebl
W uapanuHsol
3a6ounHbl MepeHapeska pe3b6bl
Monuposka
Menkue puckn o
BOIIOYHBIM KPYroM




YyacTKu noBepxHOCTH pe3b60oBbix coefuHeHui Tpy6bl u MydTbI

Pe3b60BblE, yNAOTHUTEbHBIE U YNOPHBIE MOBEPXHOCTU MydThI

1 — pesbba ¢ HenonHbIM Npodusem

2 — pe3bba C NoNHbIM Npounem

3 — yNNOTHUTENbHAA LMAMHAPUYECKAA NPOTOYKA
4 — yNJOTHUTENbHAA KOHNYECKAsA MPOTOYKa

5 — ynopHslii Topey,

Pe3b60BblE, yNIOTHUTESIbHbIE U YNOPHbIE NOBEPXHOCTU TPYGbI

1 — pe3sbba 40 OCHOBHOW NNOCKOCTH

2 — pe3bba nocne OCHOBHOM MNOCKOCTH

3 — yNAOTHUTeNbHAsA LMAMHAPUYECKAn PacTOYKa
4 — yNNOTHUTENbHAA KOHNYECKan PacTouKa

5 — ynopHslit yctyn

19
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YcTaHoBKa pe3bboBbix NpegoxpaHuTenei

Nopbem Tpy6 Ha BypoByto ANsi COOPKM KONOHHBI HEOGXOANMO NPOU3BOANTDL TONBKO C YCTAHOBAEHHBIMU
3alWMTHBIMK NpoTeKTopamMu pe3bbsl (Kneno).

[lonyckaetcs NOBTOpPHOE UCMONb30BAHME CHATLIX Pe3b6OBbIX NPeAOXpaHUTENEH, NPU YCIOBUH, YTO Nepes
YCTaHOBKOM OHM JOMKHbI GbITb TIATENLHO OYNLLEHbI OT PaHee HAHeCEHHON CMA3KW U BHUMATENbHO OC-
MOTPEHbI A1Sl BbIABNEHNS NOBpeXAeHNA. O4MCTKY OT CMa3Ku ClefyeT NpOBOAUTb B COOTBETCTBUM C Tpe-
60BaHMAMM NO OYUCTKE Pe3bbOBbIX COEAUHEHNII TPYD 1 MydT. He fonycKaeTcs NOBTOPHO MCMONb30BaATL
pe3b60oBbIe NPeAOXPaHUTENN CO 3HAYUTENbHBIMU NOBPEXAEHUAMY Pe3b6bl U HOPMBbI.

HaHeceHwne pe3bboBOM cMa3Ku

[ns obecneyeHus ONTUMANbHBIX YCNOBWI CBUHYMBAHWA M NpeAOTBPALLEHUS 3aAUPOB COMPAraeMblx
NOBEPXHOCTEN, HA Pe3bbOBbIE, YNIOTHUTENbHbIE U YNOPHLIE MOBEPXHOCTH TpyG U MydT HeobGxoanmo
HaHecTu pe3bboBylo cMasky. Pe3bboBas cMaska foMKHA coOTBETCTBOBATh TpeboBaHusm API* RP 5A3/
IS0 13678.

PeKomer,yeTcn MCcnonb30BaTh Ciepytouine pe3b6osb|e CMa3Ku:

«PYCMA-1», «<PYCMA-1 (3)»
«PYCMA-P-4», «<PYCMA P-4 (3)»
«API* Modified HP/HT»
«BestolLife (API* Modified)»
«BestoLife NM»

«Bestolife 2000»

«Bestolife 72733»
«GREENWELL Crystal»

I'Iepep, ucnonb3oBaHuem pesbﬁoaoﬁ CMa3Kn HEOGXOFWIMO NpoBEepUTb CPOK rOAHOCTU CMA3KK, YKa3aH-
Hbll Ha @MKOCTM €O cMa3Koil. He [0NyCKaeTcsa NCnonb30oBaTb CMA3Ky C UCTEKLW WM CPOKOM rOAHOCTHU.

Mpu MCNOb30BaHUN Pe3b60BOI CMA3KK CleayeT BbINONHATL CEAYIOLMe PEKOMEHAALNN:

AN COOPKU OZHOM KONOHHBI MCNONB30BATb CMA3Ky OAHOTO HAUMEHOBAHMS;

MCM0b30BaTH ANA KAX/AO0TO CMYCKa HOBYKD EMKOCTb CO CMA3KoM;

MUCMO/Ib30BATH CMA3KY, HE COAEPIKALLYI0 NOCTOPOHHUX BKIIOYEHNH;

TIWaTEeNbHO NEpeMellnNBaTh CMa3Ky Nepes UCMONb30BAHNEM;

NpW OTPULATEbHOW TEMNepaType NoAOrPeTb CMA3Ky Nepes HaHeceHneM;

XPaHWTb CMa3Ky B 3aKPbITOW Tape;

XPaHUTb CMa3Ky Npu TeMNepaType, yKasaHHOW U3roTOBUTENIEM CMA3KK;

Ha Tape C He NONHOCTbI0 MCMONL30BAHHOI CMA3KO NPU Nepefade Ha XpaHeH!e yKasatb AaTy Nepeuy-
HOTO MCMONb30BAHMS.



Pe3b6oBas cMaska [O/MKHA ObITb HAHECEHA HA BCIO MOBEPXHOCTb Pe3bObl, YNOTHUTENbHBIX U YNOPHbIX
3/1EMEHTOB COeAMHEHUiT TPYObI U MydThI.

I'Iepe.q HaHeCceHneM CMasKu NOBEPXHOCTb pe3b6oaoro CoefiUHEHNA ROKHbI 6bITb TWaTenbHO BbiCyLlle-
Ha.

lMepep HaHeceHWeM CMa3ku HEOGXOAUMO NPOBEPUTbL OTCYTCTBUE MOBPEXAEHUI pe3bboBOro coeanHe-
HUA.

CmasKy cnefyeT HaHOCUTBCA POBHBIM CNOEM Ha BCIO NOBEPXHOCTb Pe3bbbl, YNNOTHUTENbHBIX U YNOPHBIX
371IEMEHTOB COeAMHEHUIT TPYObI U MYdTHI.

MpasunbHoe 1 HenpaBuNbHOE HaHeceHHe Pe3b6oBoi CMa3KM

MpasunbHoe pacnpeaenenue pe3b6oBoit CMasku No npocuio pesbobi

PekomeHayeTcA HAHOCUTb CMA3Ky MNOCKUMU HEIOHOBBIMU LETKaMM,
Ha KoHew, MydTbl — penbedHO WeTKON.
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HaHeceHve pe3b60Boi cMasku

Mepeg cnyckom Tpy6 B CKBAXMHY HEO6X0ANUMO Y6eAUTLCA B HANUYMKM [OCTATOYHOMO KONMYECTBA pe3b-
6080 CMa3Ku.

Ecnu Ha eMKoCTH € pe3b60BOil CMa3Koii ykasaH KoIhhULMEHT TpeHNA Uan QPUKLMOHHbIR KO3DdULK-
€HT OTINYHBIA OT 1,0, To HEOGX0AMMO 06PaTUTL K TexHUYecKoMy cneunanucty «TMK» gns onpegenexus
CKOPPEKTUPOBAHHOTO MOMEHTA CBMHYMBaAHUA No aapecy techsales@tmk-group.com

Mepen cBUHYMBAHWEM HEOGXOAMMO YOEAUTLCA B TOM, YTO Pe3bOOBble, YNIOTHUTENbHbIE U YNOPHbIE
NOBEPXHOCTU COEAUHEHNSA C HAHECEHHO CMA3KOM He 3arps3HeHbl GYpoBbIM UM IIUHUCTLIM PACTBOPOM,
COAepXallMM MeNIKne YacTULbl, KOTOPble MOTYT YXYAWNTL FepMETUYHOCTb COEANHEHNA.

Mpu nonagaHuu Ha NOBEPXHOCTb COEAUHEHUS GYPOBOrO MAW MIUHUCTOTO PacTBOpa, ero Heob6XoAMMO
YAANUTL W CHOBA HaHeCTU Ha COefMHeHMe pe3bbOBYI0 CMa3Ky ANA ONpeaeneHns CKOPPeKTUPOBAHHOMO
MOMEHTa CBUHUYMBAHMA.

Mpu cBUHYMBAHMM TPY6 C NEPEBOSHUKAMM WU APYTUMU SIEMEHTAMU KONIOHHbI [OMYCKAETCA NPUMEHe-
HUe pe3bboBOro repMeTUKa, Npu COGNOAEHUN CledyioLMX YCIOBHiA:
- €C/IN MOMEHT CMbIKaHWA YNOPHbIX 31EMEHTOB COE[UHEHNS NMPOUCXOAUT B Npefenax MUHUMANbHOro 1
MaKCMManbHOrO MOMEHTOB CBUHYMBAHUSA;
- eC/I1 MOMEHT CMbIKaHUs YNOPHbIX TOpLOB cocTasaseT 0T 70% [0 80% onTUManbHOro MOMeHTa CBUHYM-
BaHUA, @ MOMEHT JOKpeneHns 6onblue ONTUMANbHOTO MOMEHTA CBUHYUBAHNSA;
- @C/IN MOMEHT CMbIKaHUA YNIOPHbIX 3N1EMEHTOB COeAUHeHUs cocTaBnseT 6onee 80% ONTUMANLHOTO MO-
MeHTa CBUHYMBAHMSA W NPU 3TOM He ABAAETCA PE3yNbTaToOM 3aefaHNs UAW NoBpeXAeHUs pe3blbl, a 20%
ONTUMANbHOrO MOMEHTA CBUHYMBAHWA NPUNAraeTcs NOCAe CMbIKAHUA YNOPHbIX 31EMEHTOB COAUHEHNS.

Mpu ucnonb3oBaHuu pe3bbOBOro repMeTUka PeKOMEHAYETCA HaHeceHe HeboNbLIOTo KONNYECTBA pe3b-
60BOJi CMa3KM Ha YNJOTHUTENbHbIE W YNOPHblE 3NEMEHTbI Pe3bbOBOro COEAUHEHUA U Ha NepBble ABe
HUTKN pe3b6bl TpyGbl 1 MydTbI.
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C60pKa KOJIOHHbI

C60pKy KONOHHbI TPY6 AOMIKEH NPOM3BOAUTL KBANU(ULUPOBAHHI ONepaTop.
Mepep c60pKOI KONOHHBI JOMKHA ObITb NPOBEPEHA COOCHOCTb TPYBLI M CKBAKUHBI.

T

T

\J
A

Mposepka
€o0CHOCTH TPYGbI
N CKBAXUHBI

lMepep HayanoM CBUHYMBAHUA HEOGXOAMMO NPOBEPUTH HA OLLLYMb OTCYTCTBUE MEXAHWYECKNX MOBPEX-
AEHWI YNNOTHUTENbHBIX M YNOPHBIX NOBEPXHOCTEN HA CBOGOAHOM KOHLE TPY6bl.

Mposepka

OTCYTCTBUA ME@XaHNYECKUX
noBpexaeHnit Ha cBo6oaHOM
KOHLe Tpy6bl
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CH0opKa KOMOHHbI

Mpu nocagke Tpy6bl B MydTY HEe JOMYCKAOTCA YAApb TOpLaA
Tpy6Gbl 0 TOpew, MydTbl U «COCKanb3blBaHNUE» KOHLA TpyOb B
MydTY NpU KOHTaKTe Topua Tpybbl C TOPLOM MydTbI.

PekoMeHpyeTCA MCMONB30BATh HAMPaBALLYIO BOPOHKY.
Mpu onyckauuu Hunnens B MydTy 370 06eCneynBaeT LeH-
TPOBKY KOHLa TpyGbl ¥ MpefoTBpalAET NOBPEXAEHUE Coe-
LAVHEHUN.

Mocapka Tpy6bi B MydTy
€ UCNoNb30BaHUEM HanpasnsawLei
BOPOHKU

[ins npaBunbHoOro 3auenneHus npodunei
HUNNENbHOI U MyhTOBOW YacTeil pe3bObl, Mpu
CBMHYMBAHWUW nepBble fABa 060pOTa AOMKHBI
ObITb BbIMONHEHbI BPYYHYID WU CMeLUanbHbIM
KIOYOM C PEMHEM WU LieNHbIM KNIOYOM, B 3aBU-
CUMOCTK OT Macchl Tpy6el. MepBbie ABa 060poTa
Tpy6bI Ha HayanbHOM 3Tane c60pKkU peKoMeHAy-
€TCSA BbINONHATL NPU MOMOLYM NEHTOYHBIX KIHO-
yeit (BonyckaeTcs NpUMeHeHMe LenHbIX Knoyei
C 3aWMTHOM NPOKNAAKON, MCKAoYawowWwei no-
BpeXaeHue Tena Tpybbl) AN NOATBEPKAEHUS
3alennenns pesbObl HuNnens ¢ MydhToM, T.e.
nonagaHve npoguns pe3bObl HUNNENs B OTBET-
HbIl npoduab Ha MydTe. Ha gaHHoM 3Ttane fo-
nyckaetcs BO3BpaTHoe BpalyeHue TpyGbl Ha no-
JI0BUHY 060p0Ta ANA YBEPEHHOTO MPOAOIIKEHUSA
CBUHYMBAHUA 6e3 HanoXeHuit BUTKOB pe3bbbl
COeQMHEHUA U KAaYeCTBEHHON COOPKU.

BbinonHeHue nepebix ABYX 060poTOB
CBUHYUBAHMA CNELNaNbHBLIM KNIOYOM
Mpu BbINONHEHUM NepBbIX ABYX 060POTOB C C peMHeM

MCNOJIb30BAHWEM LIEMHOTO KNoYa, MeXAay Kiio-

YoM U TenoMm Tpy6bl HEOBXOAMMO MCNONL30BATH

BETOWb ANS NPefOXPaHeHns TpyObl OT MOBpex-

DeHui.



C6HopKa KOMOHHbI

MawuHHLIA KAY [OMKEH WMETb Perynsitop CKOPOCTM BpaleHus u obecneynBarb CKOPOCTb
2-5 06/MMH Ha 3aKNIOYNUTENLHOM 3Tane CBUHYUBAHMA.
Kntou pomkeH MMeTb 3axBarbl NOA KOHKPETHbIA pasmep Tpyb, 4ToGbl 0Gecneynts Gonbluylo naowaas
KOHTaKTa € TefoM Tpybbl. [luameTp 3axBaToB AOMKEH ObiTb HA 1 % GoNee HOMUHANBHOTO HapYXHOro
AvameTpa Tpy6bl. 3axBarbl HEOOXOAMMO OTPEryNINPOBATL TaKUM 06PA30OM, YTOBbI OHU HAAEKHO YAEPKM-
BaNn TPyOY U He COCKanb3biBanu.

B npouecce cBMHYMBAHUA [OMKHA GbiTb 06ecneyeHa BO3MOXKHOCTb MOCTENEHHOTO ONMycKaHUA Knloya
(Hanpumep, 3a CYET KOMMNEHCATOPa).

YcTaHOBKa MaLWMHHOIO KAOYa nepep CBMUHYMBAHUEM

060pynoBaHMe ANs CBUHYNBAHUSA [OMKHO 06ecneunBaTh KpyTALWMA MOMEHT, MPEBbIWAILWMNA HE Me-
Hee yeM Ha 30 % peKoMeHAyeMblit MaKCUMaNbHbIi MOMEHT CBUHYMBAHUA ANS U3GEXKAHNS PbIBKOB Npu
AOKpenneHnn pe3boBoro CoefUHeHNs.

[ns pa3BMHYMBaHUA Pe3b6OBOro coeauHeHNs TpebyeTca GONbIWIUIA KPYTALLMIA MOMEHT, YeM ANs CBUH-
4nBaHMA (MOMEHT CTParMBaHms), KOTOPbIA MOXKET ObITb BbiLLE ONTUMANLHOTO MOMEHTA Ha 15%.
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CBMHYMBAHME AOMKHO GbITb NAABHLIM U 6e3 3HaunTenbHOrO (He Gonee 50°C) Harpesa MydThI.
PekomeHpyemas CKOPOCTb NOCAE CBUHYNBAHUA NEPBbIX ABYX BUTKOB pe3b6bl — 10 06/MUH, peKoMeHay-
eMas CKOpOCTb CBUHYNBAHNA NPU AOKPENNeHn — 2 06/MUH.

CKOpOCTH CBUH upa pesb60BOro coepuHeHus
C NOMOLLBI0 MALMHHOTO KAoYa

CeuHunBaHue Pa3suHunsanme
Hauano ceuHuMBaHuA Hauano passuHuuBaHus
3aBepleHune
3aBepueHne
CBUHAnBaNNA a3BMHYMBAHNA
Mepsble Mocnepytowue (Rokpennetve) MepBble Nocnepytowne P
NBa BUTKA BUTKM NBa BUTKA BUTKM
Huskas Buicokas Huskas Huskas Huskas
CKOpOCT, CKOPOCTb, CKOpOCTb, CKOpOCTb, Buicokas CKOpOCT,
HO Nyyuwe Ho He Gonee He Gonee He Gonee CKOpOCTh HO Nyuuwe
BPYYHYIO 10 06/mMuH 2 06/MUH 2 06/MuH BPYYHYIO

Ha tene Tpy6bl 1 MydTbl NOCAE CBUHYMBAHUSA HE AOMKHO ObITb 3HaUUTENbHBIX (G0ee 5% OT TOMLWMHbI
CTEHKM) MeXaHWU4eCKux NoBpexaeHuit (Tuna 3af1pos, CMATUI 1 T.N.) OT BKAAAbILEI rMAPaBANYECKOrO
Kntoya.

MoMeHT CBMHUYMBaHUA

OnTUManbHble MOMEHTbI CBUHYMBAHUA Pe3b6OBbIX COEAUHEHNI npuBeAeHbl B Tabauuax. Makcumans-
HbI U MUHUMANbHbIi MOMEHTbI CBUHYMBAHUA OTNMYAKOTCA OT ONTUMANbHOTO Ha 10% ().
KoHTponb cBUHYMBAHUA COEANHEHUA OCYLLECTBAAETCA MO AMarpaMme CBUHYMBAHMSA.

[Lns CNOXHBIX CyYaes CywecTByeT Cleayiowas METOAMKA ONPEeAENeHNA MOMEHTOB CBUHYMBAHUS — ON-
TUManbHbI MOMEHT ONPefensAeTcs No pesynbrataM CBUHYMBAHUSA NEPBLIX AECATH TPY6.

Mpu 3TOM HEOBXOAMMO OMPEAENUT MOMEHT CMbIKAHUS YNIOPHBIX 31EMEHTOB COAMHEHUA N0 COBNaje-
HUIO METKW Ha My(Te C NepBOIl N0 XOAY CBUHYMBAHUSA METKON Ha Tpybe, COBNajeHuIo Topua MydTsl ¢
OCHOBAHWEM TPeyroibHOrO KieiMa u/vuiu no auarpamMme CBUHYUBAHMA.

CKOpPEKTUPOBAHHbI MOMEHT CBUHYMBAHMA YCTAHABNUBAIOT NO CPEAHEMY 3HAYEHUIO MOMEHTOB CMblKa-
HWUSA AECATU CBUHYMBAHWIA U PACCYUTHIBAIOT MO (hopMyne:

= 0,
M= Mg, +20% M,
MWHMManNbHbI U MAKCUMANbHBIA MOMEHTbI CBUHYUBAHUSA paccyuTbiBalOTCA NO cneayowmnm (bopMynaM:

M= Monr = 20% Mo
Mis=Monr +20% Mg



MoMeHT cBMHUMBaHMA

TpeyronbHblii 3HaK, HAHECEHHbIN
CBETNOi KpacKoi, ykasbiBaeT
Ha PacnonoxeHue TPEYroNbHOTO KneiMa

MepBas meTKa,
cooTBeTCTBYIOWAA
KOHTaKTY YNOPHbIX

Bropas meTka,
cooTBeTCTBYOWARA
OKOHYaHMI0 c6opKN

nosepxHocTeit C MaKCUManbHbIM
AoyKpenneHuem
TpeyronsHoe TpeyronsHoe
Kneiimo Kneiimo
Onpeneneuue Ta CMb| VYNOPHBbIX 3/IeMEHTOB N0 MeTKamMm CBUHYUBAHUA

1 TPeyronbHoMy Knenmy

rhe:

M ( = CKOpPeKTMPOBAHHbII MOMEHT CBUHYMBAHUA CORANHEHUS;

M ., = CpenHee 3HayeHne HaKTUYECKMX MOMEHTOB CMbIKaHMA MO pesynsTatam
LeCATU CBUHYMUBAHUI;

M gy = PACHETHbIA ONTUMANbHbIA MOMEHT CBUHYMBAHMNA

M ., — MUHUManbHbIA MOMEHT CBUHYMBAHUSA

mi

M X MaKCMManbHbI MOMEHT CBUHYMBAHUA

ma

OnpegeneHHbIit CKOPPEKTUPOBAHHBIA MOMEHT CBUHYMBAHWSA NPUMEHACTCS A CBUHYMBAHNA OCTASbHBIX
TPY6 KOMOHHbI B AAHHbIX YCNOBUAX CBUHUMBAHUSA (MPUMEHAEMON CMA3KK, TEMNEPATYpbl OKpyKalowe
Cpeabl, rpynnbl NPOYHOCTH, pa3mepa Tpy6 1 T.4.).

[py 3TOM MUHMManNbHbI MOMEHT CBUHYMBAHMSA, ROMKEH GbITb He MeHee 90% CKOPPEKTUPOBAHHOMO On-
TUMANbHOTO 3HAYEHWUs MOMEHTA CBMHYUBAHUSA, @ MAKCUMANbHbI MOMEHT CBUHYMBAHWA — He Gonee
110% CKOPPEKTUPOBAHHOTO ONTUMASLHOO 3HAYEHUA MOMEHTA CBUHYMBAHMA.
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OnarpamMa cBUHYMBaHUA
npu npaBsn/ibHOM CBUMHYNBaHUN

Mpu NPaBUILHOM CBUHYMBAHWM POCT KPYTALLETO MOMEHTA HA AUAarpamMme CBUHYMBAHUSA HA NepBbIX 060-
poTax AOMKEH GbITb MEAEHHBIM U PaBHOMEPHBIM. [lafiee npu ConpsxeHun pesbbbl C HATArOM AOMKHO
NPOMCXOANUTb YCKOPEHUE POCTa KPYTALLEr0 MOMEHTA A0 CMbIKAHUA YNIOTHUTENbHBIX U YTIOPHbIX 3NeMeH-
TOB COEAAMHEHMS, KOTOPOE CONPOBOXAAETCA PE3KUM POCTOM KPYTALIETO MOMEHTA, CBUAETENLCTBYIOLUM
0 NPaBUIbLHOM BbINONHEHUM CBUHYMBAHUSA. OKOHYATENbHbI MOMEHT CBUHYMBAHUSA COAUHEHUA [OMKEH
HaxX0AUTLCA B NPefenax oT MUHUMaNbHOTO A0 ONTUMANLHOTO MOMEHTA CBUHYMBAHMUS.

MomeHT cMbikaHna M, yNOpHbIX NOBEPXHOCTEN COeAnHeHUA (YNOPHOro ycTyna MydTbl U yNnopHOro Topua
TPYGbl) AOMKEH HAXOAUTLCA B UHTEpPBAse MeXAY 5% 1 80% ONTUMAaNbHOTO MOMEHTA CBUHUYMBAHUS (pe-
KOMEH/yeTCA 10 CKOPPEKTUPOBAHHOTO MOMEHTa CBUHYMBAHMA).

MoMeHT AOKpenneHus coeanHeHUs AOMKEH HAXOANTLCA B AnanasoHe ot 0,02 go 0,06 o6opoTa.
Mpu npaBunbHO hopMe Anarpammbl, CefyeT yYnTbIBaTh, YTO COCTABAAIOWAA PAAUANbHOTO YNIOTHEHUS

MOMEHTAa CBUHYMBAHUA COEAUHEHUA 3HAYUTENIbHO MeHblle pe3b6030|7| cocTaBnawlLen, no3ToOMy Ha Aaua-
rpamme He Bcerfa ApKo BblpaXKeHa.

—

KPYTALLMIA MOMEHT

0BOPOTbI
.
HeT papnanbHoro Harsra N Harsar (ul AOKpenneHune
no pe3bbe
HaTAr no pessbe CMblKaHue

W paguanbHOMY yNJIOTHEHUIO YNOPHbLIX TOPLOB

ﬂuarpamma CBUHYUBAHUA peab6oaoro coejMHeHuA Npu NpaBuibHOM CBUHYUBAHUU
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OnarpamMa cBMHYMBAHUA
npu HenpaBnibHOM CBUHYMBAHUU

Ecnu Ha guarpamme CBUHYMBAHWUSA NPUCYTCTBYET Y4ACTOK, COOTBETCTBYIOWLM T BO3MOXKHOI NNACTUYECKOI
AecdopmaLuu ynopHoro Topua Tpy6Gbl, He06X0AUMO PazobpaTb coefiMHEHNE U NPOBECTU NPOBEPKY KOH-
14oB Tpy6bl U MydThl. ECin B pesynbrate 0CMOTPA W MPOBEPKM Ha OLyMb W WABNOHOM, YNOPHBIX U CO-
NpAraloLMxcs NoBepXHOCTE COEAUHEHNUA NPU3HAKM HANNYUA NAACTUYecKoi fedopMaLum (U3meHeHne
opMbl) He 0GHApYKEHBbI, MOXET BbITb MPOU3BEAEHO €ro MOBTOPHOE CBUHYUBAHME.

K npusHakam Hanuuns aedopmaLum COeAUHEHUA OTHOCATCA 3afUPbl UK UHbIE NOBPEXAEHUSA Pe3b6o-
BbIX, YOPHbIX U YIOTHUTENbHBIX NOBEPXHOCTEN, @ TaKkKe Ae(OpMaLMs BHYTPEHHEI PACTOUKN MydTbI.

Ecnu Ha avarpamme CBUHYMBaHMA HaGNOAAETCA Manblit npupocT MomeHTa (0,02 060poTa) OT papuanb-
HOro yNAOTHeHus (cM. rpacuk Ha cTp. 30), 3TO CBA3AHO C MO/l NOBEPXHOCTbIO YNIOTHEHUSA U COBMA-
AeHWEeM BbICOKOTO HaTsira no pe3bbe U HU3KOro Harsra no ynaoTHeHuto. Takoe coefuHeHne cyuTaeTcs
npuemnembiM. 0HaKO, B Cly4ae COMHEHMIH B NPaBUALHOCTM ero C60PKM, LOMKHO GbiTb NPOBEAEHO KOH-
TPOJIbHOE CBUHYMBAHWE/PA3BUHUYMBAHNE CORANHEHUA.

—

[ gy
KPYTALLMIA MOMEHT
s e
e ———
D ——

BO3MOXHas
nnacTuyeckas
nedopmauus
yropHoro Topua

0BOPOTbI

HeT PaManbHoOro Hatara ‘ HaTar [ BoKpenneHue
no pesbbe ‘\

Hartar no pe3b6e CMblKaHue
W paguanbHOMy ynJOTHEHUIO YNOpPHbIX TOPLOB

l.'luarpamma CBUHYUBAHUA peabﬁonoro coefjuHeHuna Npu HenpaBUJIbHOM CBUHYMUBAHUUN
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KPYTALLMIA MOMEHT

[y =—

3

i 050POTbI )
HeT paauanbHoro Harsra I HaTar
o pess6e <*OernneHwe
HaTar no pesb6e CMblKaHKe

1 pauanbHoMy YrnoTHEHMIo

YNOPHbIX TOPLOB

ﬂuarpamma CBUHYUBAHUA C MAJIbIM NPUPOCTOM MOMEHTA OT pafuanbHOro ynaoTHeHUA

MomeHT cMbikaHua M, ynopHbix no-
BepxHOCTeil (ynopHoro yctyna mydTsl
M ynopHoro Topua TPyObl) AOMKEH
HaxoAuTbCA B MHTEpBane mexay 5% u
80% CKOPPeKTUPOBAHHOMO ONTUMaNb-
HOTO MOMEHTa CBMHYMBAHUSA.

Cnuuikom HM3Koe 3HaueHne M, Ha
[narpamme CBUHYNBAHUS MOXET GbiTb
BbI3BAHO:

- He6NaronpuATHLIM COYETAHNEM Tex-
HOJIOTMYECKNX NapaMeTpoB conpsrae-
MO0 COeAMHEHUS;

- NpPUMEHEHMEM HenpaBubHOTO TUNa
cMasku;

- 3arpsi3HEHMEM CMa3Kn UM NNOXUMU
YCII0BUAMY €€ XPaHEeHHs.

KPYTALLMA MOMEHT

80% My,

|

ﬂ.uarpamma CBUHYUBAHUA

OEOPOTbIV

C HU3KUM 3Ha4YeHuem MCM VYNOpHbIX nosepxuoc‘reﬁ

Cnep,yeT Pa3BUHTUTbL COE[UHEHNE, OYUCTUTL €r0 OT CMA3KN U OCMOTPETb. Ecnu pe3ynbratbl smayanbuoﬁ
NpOBEpPKW YAOBNETBOPUTEJIbHBI, NOBTOPHO HAHECTU CMA3Ky HeOéXOﬂMMOFO TUNa U KavyecTea U NOBTOPUTb

CBUHYMBAHMKE.



Canwkom Bbicokoe 3HaueHue M, Ha guarpamme
CBUHYMBAHUA MOXKET ObITb BbI3BAHO:

— NOBpEXAeHUeM pe3bbbl U/WUAKN YNIOTHUTENb-
HbIX 31E€MEHTOB COeAUHEHUS;

— HEKAYeCTBEHHOM 0YMCTKOM pe3bbbl;

— NpUMeHeHWeM HenpaBWIbHOTO TUNA CMa3KK,
— 3arps3HeHue COCTaBa CMa3KW WU BbICOKOW
MAOTHOCTBIO CMa3ku (Hanpumep, MpU HU3KUX
Temneparypax);

— HeBNaronpuUATHLIM COYETaHUEM TEXHOIOTUYE-
CKMX NapamMeTpoB CONPAraeMoro COefUHeHUs.
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KPYTALLA MOMEHT
=

)
<
B

L

onT|

5% Myl —

—

0GOPOTHI

linarpamma CBUHYMBAHUA
C BLICOKUM 3HayeHuem M, ynopHbIx noBepxHocTei

Cne,u,yeT Pa3BUHTUTbL COeAUHEHUE, OYNCTUTb OT CMA3KN U OCMOTPETb. Ecnun pe3ynbratbl BVI3yaJ1bHOVI npo-
BEPKMW YAOBNETBOPUTENbHBI, NOBTOPHO HAHECTU CMa3Ky HeO6XOﬂMMOI’O TnNa u Kayectsa v MOBTOPUTL

CBUHYMBAHMKE.

Ckayku MOMeHTa Ha Auarpamme CBUHYMBa- 80%
HWUS MOTYT ObITb BbI3BAHbI:

— HeKayecTBEHHON OYUCTKOW COeAMHeHUs

OT KOHCEpPBALMOHHON CMa3Ku;

- NepeKOCOM MALNHHOTO KioYa;

— HepoCTaToYHbIM YCUANEM [OKpenneHus

coepuHeHus.
5%

KPYTALLW MOMEHT

=

Mg ——————— — ==

—

05OPOTHI

[lnarpamma CBUHYMBAHUA
C BbICOKUM 3HaYeHueM M, ynopHbIX noBepxHocTe

CJ'IEIJ,yET Pa3BUHTUTbL COEANHEHUE, OYUCTUTL €ro OT CMA3KN U OCMOTPETb. Ecnu pesynbrathbl Eu3yaan0|7|
NPOBEPKN YyAROBNETBOPUTENIbHBI, NOBTOPHO HAHECTU CMA3Ky HeobX0AMMOro TUNa U KayecTsa, npoBepuTb

YCTAHOBKY KJil0o4a U NOBTOPUTL CBUHYMBAHUE.
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KPYTALLIA MOMEHT

80% M,

5% M,

nm

- — =

—_—

ﬂuarpamma CBUHYMBAHMA 6e3 yeTKoro MCM

0BOPOTbI

YNOPHbIX NOBEPXHOCTEH

KpuBas CBMHYMBAHWS Ha [MarpamMme CBUHYM-
BaHuA 6e3 yeTkoro M, MoxeT 6biTb Bbi3BaHa:

- nospexpeHuem pesbobl;

— HEKaueCcTBEHHOW 0YUCTKOI pe3bbbl;

— HeBNAronpuUATHLIM COYETAHMEM TeXHOOTHYe-
CKMX NapamMeTpoB CONPATaeMOro COefUHEHMS.

Cnepyert pasBUHTUTL COEAUHEHME, OYUCTUTL OT CMa3Ku U OCMOTPeTb. Eciin pesynbrarbl BU3yanbHoil npo-
BEPKM YAOBNETBOPUTENbHbI, NOBTOPHO HAHECTU CMa3Ky HeOBXOAMMOrO TMMA W Kayectsa M MOBTOPUTL

Jinarpamma cBMHYMBaHUA € 3 (HEKTOM KBONHBI»
He npesblwaiowmum M, ynopHbix noBepxHocTei

CBMHYMBAHMeE.
E “ KpuBas cBuHUYMBaHMA C 3D(HEKTOM KBOMHBI» HaA
§ Auarpamme CBUHYMBAHMS, HE MPEBbILIAIOWMM
= M, MOXeT biTb BbI3BAHA:
= — HeKayecTBeHHOW 0YUCTKOMN pe3bbbl;
=
g — 3arpA3HeHneM coCTaBa CMa3Kn UMW BbICOKOW
80% M MAOTHOCTBIO CMa3Kn (Hanpumep, MpU HU3KNX
ontf— — — — T T T T T T T T T T T T T T T
Temneparypax);
— NOBbILWEHHBIM KONMYECTBOM CMa3KM.
0
5% Myl L
—
—
0BOPOTBI

Cnepyert pasBuHTUTL COEANHEHME, Y6eANTLCA YTO IMMEKT BONHbI BbI3BAH HE KAYECTBOM CMA3Ku UK ee
HaHeceHueM 1 NOBTOPUTb CBUHYMBAHUE. B MPOTMBHOM Clyyae, 04MCTUTb COEAUHEHME U MOBTOPHO HaHe-
CTW CMa3Ky HeoGX0AMMOTO TUNA U KAYeCTBa U NOBTOPUTL CBUHYMBAHME.
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B no6om cnyyae, Korga KpuBas CBUHYMBAHMA UMEET HECOOTBETCTBYIOWMIA BUA, COAMHEHUE AOMKHO
GbITb passuHyeHo. CoefuHeHns 1 TpyGbl U MyhTb AOMKHBI BbiTb OYMILEHBI OT CMA3KN U OCMOTPEHSI.
Ecnu BU3yanbHOit NpoBepKe NOBPEXAEHHIT He 0BHapYKEHO, TO HAa COEANHEHME CNEAYeT CHOBA HAHeCTU
CMa3Ky COOTBETCTBYIOWErO TUNA U KAYeCTBa, NPOBEPUTL YCTAHOBKY 06OPYAOBAHUS W MOBTOPUTHL CBUH-
4nBaHue.

Ecnn pe3ynbtat noBTOPHOrO CBMHYMBAHWSA aHANOTUYEH pe3ynbTaTy npu NepBOM CBUHYMBAHUM, TpyGa
LOMKHA 6bITb 3a6paKkoBaHa 1 3aMeHeHa Apyroi Tpy6oil ANs CBUHYMBAHUA C TOI e MydToit. Mpu nony-
YeHUM HEeCOOTBETCTBYIOLLEIH KPUBOW CBUHYMBAHUA NPU CBUHUMBAHUM BTOPOI TpyObl C NpexHen MydhToil,
Tpy6a ¢ MydTOit fOMKHA GbIT M3BNEYEHA U3 CKBAXMHBI M 3abpakoBaHa.

KoHTponb KayecTBa CBMHYMBAHUA
KayecTBo cBUHYMBAHUSA Pe3bGOBOrO COEAUHEHUS KOHTPONMPYIOT NO AUArpamMme CBUHYUBAHMS.
Mpu He06XOAMMOCTH KAYECTBO CBUHYMBAHUSA PE3bGOBOTO COEAMHEHUS KOHTPONUPYIOT:

— M0 METKaM KOHTPONA CBUHYMBAHUA COEANHEHNSA Ha TpyOe U MydTe;
— N0 NOJIOXKEHUIO TOpLA MYdTbl OTHOCUTENLHO TPEYTONLHOTO KAeiMa.

9AdL UMNELBAULIDIHE U OIMHRAMMKALIQO OU UMNEITHIWOHIY
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CBUHUMBAHWE U34eNUNA C pa3HOM TOJILMHOWN
CTEHKM U/\Unun pasHbiX FPynmn NpoYHOCTH

Mpu cBUHYMBAHMM TPYG C Pa3HOM TONLMHOI CTEHKM U/WUAK PasHbIX rPyNM NPOYHOCTU HEOBXOAUMO UC-
nonb30BaTb MOMEHTHI CBUHYMBAHMUS, ONpeaensemble cneayiowwnum obpasom (Npyu ycnosuu, 4To pessbosoe
coeAuHeHue TUna A MMeeT MeHbLIUI  MOMEHT CBUHYNBAHUS, YeM pe3bboBoe coepnHeHne Tuna b):

eCny ONTUMaNbHbI MOMEHT CBUHYMBAHUA CO@AUHEHNU: TUn A 6oNblIe MUHUMANBHOTO MOMEHTA coegun-
HeHus Tuna b, To AnA CBMHYMBAHMA HEO6X0}1VIMO “cnonb3oBaTh Caefyrolme MOMEHTbI:
— B KauyecTBe MUHMMANbHOTO MOMEHTa — MUHUMaNbHbIA MOMEHT COefiMHeHNs Tuna b
— B KayeCTBe ONTUManbHOro MOMeHTa — NOJIOBUHY CyMMbl MAaKCMManbHOro MOMeHTa COeMHEHUA TUNa A
U MUHUMANbHOIO MOMEHTa pe3b6030r0 coefiuHeHns Tuna b
— B KayeCcTBe MaKCUMaNbHOTO MOMEHTA — MAaKCUManbHbIil MOMEHT CoeAUHeHNA Tuna A

€C/IM ONTUMANbHBIA MOMEHT COeAMHEHUSA TUNA A MeHbLUe MUHUMANbHOrO MOMEHTa COeAHeHUs Tuna b,
TO A/18 CBUHYMBAHUSA HEOOXO[MMO UCMONL30BaTb CeAyiolne MOMEHTbI:
— B KayecTBe MUHMMANbHOTO MOMEHTA — MUHUMAJIbHbIi MOMEHT COeMHEHUs TUna A MUHYC 5%
— B KayeCTBe ONTMMAbHOTO MOMEHTA — MOJIOBUHA CyMMbl MAKCMMaNbHOrO MOMEHTA COeAMHeHus Tuna A
nnoc 5% n MUHUMaNbHOro MOMEHTa coefiHerHns Tuna b munyc 5 %
— B KauyecTBe MaKCUMaNbHOro MOMEHTA — MaKCUManbHbI MOMEHT coefiuHeHns Tuna A naioc 5%

€CIM MAKCMMafibHbIi MOMEHT COeIMHEHNA TUNA A MeHbllie MUHUMANbHOMO MOMEHTA COeIMHEHNA TuNa
B, Toraa AnA CBUHYMBAHUA HEOOXOAMMO UCNONB30BATL MOMEHThI COAMHEHUSA TUNA A, yBENUYEHHbIE Ha
5%.

Mpumeyanue: pewaowmm hakTopoM B MPUHATUAN pellieHns 0 NPaBUIbHOCTU COOPKU pe3b6OBOro Coeam-
HEHUA ABNAETCA AMarpamma CBUHYMBAHUA C ABHO BbIPAXKEHHbLIM Y4ACTKOM CMbIKAHUA YNNOTHUTENbHBIX
noBepXHOCTeiA.
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Pe3bboBble coegnHeHua Knacca «flpeMuyms».
CemMeiicteo TMK UP

CoeanHeHMA BbINOAHAKTCA HA OYPUIbHbIX, 06CABHBIX U HACOCHO-KOMMPECCOPHbIX TPybax, npepHa-
3HaYeHHbIX ANA OypeHus U CTPOUTENLCTBA rEPMETUYHBIX KOIOHH Pa3fMyHOro HasHauyeHus. OHu MoryT
NPUMEHATLCA B BEPTUKANbHbIX, HAKJIOHHO-HAMPABJIEHHbIX, FOPU3OHTAJIbHBIX CKBAXWUH HE(TAHBIX, Fa3o-
BbIX, Fa30KOH/EHCATHbIX MECTOPOX/AEHUI CO CIOXKHBIMU YCAOBUAMM IKCNNYaTaLun (BbICOKME pacTAru-
BaloWMe, CKMMAIOWME, u3rnbatolme Harpy3Kku, U3GbLITOUHBIA KPYTALLMI MOMEHT, arpeccuBHble CPefasl,
conepxauyne H,S u CO,, HM3KMe 1 BbICOKME TEMNEpaTypbi).

Pro Series Classic Series
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CopTaMeHT Tpy6, M3roTaBnnBaeMbix ¢ pe3bboBbiMU

coeaguHeHMAMM Knacca «MpeMmnym».
CeMmeiictBo TMK UP

HapyxHbiit
Auametp Tpy6

MM

TMK UP PF

TMK UP PFET

TMK UP CENTUM

TMK UP

CENTUM ET

TMK UP FMC

TMK UP

SIMPLEX

TMK UP CWB

TMK UP CWB II

TMK UP MAGNA

TMK UP
MOMENTUM

TMK UP
MOMENTUM GT

TMK UP
MOMENTUM SFL

TMK UP
MOMENTUM FL

23/8

60,32

27/8

73,02

31/2

88,90

101,60

41/2

114,30

127,00

51/2

139,70

53/4

146,05

65/8

168,28

177,80

75/8

193,68

85/8

219,08

95/8

244,48

97/8

250,83

103/4

273,05

113/4

298,45

117/8

301,63

12 3/4

323,85

133/8

339,72

135/8

346,08

14

355,6

16

406,4

167/9

426,00

20

508,00




CneumnanbHblie My ThI

Tpy6ebl ¢ pe3b60BbIMI MyTOBLIMU COefuHeHUaMU nuHeikn TMK UP moryT 6biTh NnocTaBneHbl €O cneLu-
anbHbLIMU My(TaMK, UMEIOLMMUN YMEHbLIEHHBII HAPYXKHBIN AUaMETP.

Mn0owWwasb ONacHoro CeYeHUs CneynanbHbix My(T MeHbLIe NNOWAAN OMACHOr0 CeYeHus TPYObI.

[ins obecneyeHns paBHONPOYHOCTH Pe3b6OBOrO COeAMHEHMUA CneLuanbHan MydTa AomKHa ObiTb Gonee
BbICOKO/ rpynMbl NPOYHOCTH, Yem Tpy6a.

o6blyHas MydTa cneymanbHas mybTa onacHoe ceyexune MydTbl

onacHoe ceyeHue Tpybeb!

OnacHble ce4eHus Tpy6bl n MydTbI

PekomeHAaLmMm no BbIGOPY cneuuanbHbix MydT cM. cTp. 36-37.
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PeKoMeHAauUMmM No 06CAYMWBaHWIO M 3KCNAyaTaumm Tpy6
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PekoMeHgaumm no Bbi6opy rpynnbi NPOYHOCTU
crieymanbHbIX My$T

Tpy6ei rpynn | Tpy6bl rpynn Toy6e Tpy6bi rpynn Toy6e
“ rpynnsi rpynns
M HapyxHbiii | npoynoctin J55,|  npouHocTn NPoOYHOCTU
HapyxHbiit | Tonwuxa puaveTp K N8O, L MPOYHOCTH | por” cop Tgs | MPOUHOCTH
e i 55 80, L80 90 95,095,195 | "PL100
cneyuanbHoi
Tpy6bl, MM | Tpy6bl, MM
MydTbI, MM
Tpynnbl NPOYHOCTU CReLuanbHbIX MydT
551 J55, K55 N80, L80 C90 R95, €95, T95 P110
7,01 N80, L80 R95, €95, T95 P110 P110 -
7,82 N80, L80 P110 - - -
73,02 83,20
8,64 N80, L80 - - - -
9,96 R95, C95 - - - -
11,18 R95, C95 = - - -
549 J55, K55 N80, L80 C90 R95, 95, T95 P110
6,45 N80, L80 R95, €95, T95 P110 P110 =
7,34 N80, L80 P110 = = =
88,90 98,10
9,52 R95, C95 = = = =
10,92 P110 = = = =
12,09 P110 = = = =
737 N80, L80 R95, C95, T95 P110 Q125 -
114,30 123,82
8,56 N80, L80 P110 - - -
7,52 N80, L80 R95, €95 P110 - -
9,19 N80, L80 P110 - - -
127,00 11,10 136,52 R95, €95 - - - -
12,14 P110 - - - -
12,70 P110 ° ° ° =
6,98 N80, L80 R95, C95 P110 - -
7,72 N80, L80 R95, C95 P110 - -
139,70 149,22
9,17 N80, L80 P110 - - -
10,54 R95, €95, T95 - - - -
7,00 N80, L80 R95, C95 - - -
7,70 N80, L80 R95, C95 - - -
146,05 8,50 156,00 N80, L80 P110 = = =
9,50 N80, L80 P110 - - -
10,70 R95, C95 - - - -
7,32 N80, L80 R95, €95 P110 - -
8,94 N80, L80 P110 - - -
168,28 177,80
R95, C95 - - - -
12,06 R95, C95 - - - -




PekoMeHgaumm no BbI6Opy rpynnbl NPOYHOCTH
cneumanbHbIX My$T

Tpy6bi rpynn | Tpy6bl rpynn rTm; 6:; Tpy6bi rpynn | TpyGel rpynnbl
HapysHbiii Tonwua Haflz:(::'ﬁ NpoYHOCTH NpoYHOCTH aniHOCTM npOYHOCTH NpOYHOCTH
anamerp - Al P J55, K55 N80, L80 €90 R95, 95, T95 P110
cneuuansHom
TpyGbl, MM | TpyGbl, MM
MyTbI, MM
Tpynnbl NPOYHOCTY CeUManbHbIX MydT
8,05 N80, L80 R95, €95 P110 - -
9,19 N80, L80 P110 - - -
177,80 10,36 187,32 R95, C95 - - - -
11,51 R95, C95 - - - -
12,65 P110 - - - -
8,33 N80, L80 R95, C95 - - -
9,52 N80, L80 R95, C95 - - -
10,92 N80, L80 P110 = = =
193,68 206,38
12,70 N80, L80 = = = =
14,27 R95, C95 = = = =
15,11 R95, C95 = = = =
8,94 N80, L80 R95, C95 P110 - -
10,16 N80, L80 R95, C95 P110 - -
219,08 11,43 231,78 N80, L80 P110 - - -
12,70 N80, L80 - - - -
14,15 R95, C95 - - - -
8,94 N80, L80 R95, C95 P110 - -
10,03 N80, L80 R95, C95 - - -
11,05 N80, L80 P110 - - -
244,48 257,18
11,99 N80, L80 P110 - - -
13,84 R95, C95 = = = =
15,11 R95, C95 = = = =
Mpumeyanua

1. Bei6op rpynnbl NPOYHOCTHM CneuranbHbix MyGhT AN Tpy6 CO Cnewuant HelMU CBOCTBAMMU U TPYD C TONCTBIMU
cTeHkamu no cornacosaHuio ¢ TMK-Mpemuym Cepsuc.
2. Mpoyepk B Tabunle 03HaYaeT, YTO CBUHYMBAHME CO CMeLManbHON My(hTON He NPefyCMOTPeHO

39

9AdL UMNELBAULIDIHE U OIMHRAMMKALIQO OU UMNEITHIWOHIY



PexoMeHAaLMmM no 06CyMBaHMIo 1 IKCMayaTaumm Tpy6
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MydTbl co cneunanbHon dpackom

[ins o6neryeHns NPOXOXKAEHUA KOJOHHbBI B CKBAXMHY CO CNIOXKHOI reoMeTpueit, npefycMOTPEHO U3ro-
TOBNEHMe 06bIYHBIX My(T CO CnewumranbHoil hackoit.

06s13aTeNnbHbIM TPEGOBAHUEM NPU UCNONL30BAHUM MY(T CO CneLuansHoi hackoil ABARETCA NpUMeHe-
HWe MpY CNYCKe KOSIOHH CNaifepoB UAN KNMHOBbIX 31€BaTOPOB.

cneynanbHas
thacka

CTaHAapTHas
Aap 200
dacka  N_ oo

CranpapTHas mydTa co cneyuanbHom dackoit



GREENWELL"®

" GREENWELL

MpemuansHble pe3bbsl TMK UP ¢ TexHonorveit 6eccMa3oyHOro nokpeITUs pe3bOoBbix
coeanHeHnint GREENWELL.

OCHOBHbIe NpenMyLLeCTBa UCMOJIb30BaHMA LAHHON TEXHONOTUK:

TexHonorus GREENWELL goctynHa ans 60onblwmuHCTBa coeanHennit nuHeitkn TMK UP;

BbinonHseT 4BOMHYI0 DYHKLMIO: 3alLMLAET OT KOPPO3UM BO BPEMA TPAHCMOPTUPOB-
KW 1 XpaHeHUU, a TaKkKe CO3AaeT HeobXoANMbI KOIDDULMEHT TpeHus ana obecne-
YeHUst MHOTOKPATHOI COOPKY;

Tpy6bl cpasy rotoBbl K cnycky. OTCyTCTBYIOT onepaLuu no yAaneHno KoHCepBaLyu-
OHHOII U HaHeceHuto paboyei cMasku;

MpepoTBpalyaer 3arpasHeHne coegnHenuns. OTcyTCTBYeT aares3ns necka U Apyrux
BpeAHbIX YacTuLl;

IKOHOMUS BPEMEHM Ha NOATOTOBKY TPYO K cnycky A0 90%;

JKoHOMUSA BpeMeHu cnycka Ao 20%. CHUMXeHMe pucKka NOBTOPHOTO CBUHYMUBAHMUA
1 0TOPaKOBKM;

CokpalyeHue 3atpat 4o 10% oT 06Lieit CTOMMOCTH TPYObI 3a CYeT yBenuyeHus ad-
(heKTMBHOCTM 3KcnyaTaumm bY;

BesonacHble ycnosus pa6oTsl Ha 6ypoBoi NnowagKe;

3aumTa OKpyXKaloleit cpefibl OT 3arpA3HeHus.



PE3bBOBBIE COEAVMHEHWA «MIPEMUYMs. CEMECTBO TMK UP



B TORQUE SERIES

lpemuanbHas cepusi BbICOKOMOMEHTHbIX COEAUHEHMI C Pe3b60il KNMHOBUAHOMO
npoctuns Torque 061aAaeT CTONKOCTLIO K IKCTPEMAIbHBIM KPYTSALMUM HArpy3KaM,
BO3HMKAIOWWM MpU  CTPOUTENLCTBE CKBAXMH C GOMbWMMM OTXOAaMU OT
BEpPTUKANM.

TMK UP TMK UP TMK UP TMK UP
MOMENTUM MOMENTUM GT MOMENTUM SFL MOMENTUM FL




PE3bBOBBIE COEAVMHEHWA «MIPEMUYMs. CEMECTBO TMK UP
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TMK UP MOMENTUM

JlMarpamma NpoOYHOCTHBIX XapaKTepUCTUK 06caaHbIX TpY6
¢ pe3b60oBbIM coepuHennem TMK UP MOMENTUM

BHYTpeHHee AaBfieHne

Hapy)xHoe AasneHne coeavHeHve
CcMrHalowee AasneHwe API* 5C3 ———— Teno Tpy6bI

PE3bBOBBIE COEAVMHEHWA «MIPEMUYMs. CEMECTBO TMK UP



TMK UP MOMENTUM 47

Pe3bboBoe coeguHeHne TMK UP MOMENTUM

BbICOKOMOMEHTHOE My(TOBOE COEAMHEHUE C KIMHOBUAHBIM NPOdUNEM Pe3blbl, repMeTUYHOE Ha KUA-
kocTb. PazpabotaHo ans Ge3onacHoil IKCnJyaTaLuu Noj BO3[EACTBUEM IKCTPEMANbHbIX KPYTALWMUX
Harpy3ok (6ypeHue Ha 06capHoi KONOHHE, B T.4. ERD-CKBaXuH v Ap.) npu cTpouTenscTee HedTsHbIX
CKBAXWH.

CopramenT: 114,30 — 244,48 mm / 4 1/2" - 95/8"

Oco6eHHoCTH:

I dekTBHOCTL Ha CxxaTue 100%

JcheKTUBHOCT Ha pacTsxeHue 100%

[epMeTMYHOCTb 3a CYeT pe3bOOoyNNOTHUTENbHON CMa3KK

KnuHoBnAHas pesbba C U3MEHSAWNMCA WaroM o6ecneynBaeT onepaLyoHHbIil MOMEHT B 1,5-2 pasa
BbllLE, YEM Y YNIOPHbIX COEAMHEHNI C pe3b60it MOCTOSIHHOTO Wwara

MpumeHenue:
HaknoHHO-HanpaBsfeHHbIe U ropU30HTaNbHbIE CKBaXMHBI, ERD-CKBaXUHbI
lepekpbITe NNACTOB C HU3KUM ra30BbIM (HAKTOPOM
Cnyck ¢ BpaleHunem
LiemeHTMpoBaHue c BpalieHrem
BypeHue Ha obcagHoit konoHHe (CwD)



[eomeTpuyeckue napameTtpsl Tpy6 ¢ pe3b6oBbiM coeanHeHnem TMK UP MOMENTUM
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TMK UP MOMENTUM GT

Pe3bb0B0OE coegnHeHve

Torque series
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TMK UP MOMENTU

Jlnarpamma npoYHOCTHbIX XapaKTepUCTUK 06caaHbIx TPY6
c pe3b6oBbiM coeguHennem TMK UP MOMENTUM GT

BHYTpeHHee AaBfieHne

HapyHoe fasnexve

coeavHeHve
CcMuHalowlee faenenve API* 5C3 s Teno Tpy6bl

PE3bBOBBIE COEAVMHEHWA «MIPEMUYMs. CEMECTBO TMK UP
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Pe3bboBoe coegnHeHne TMK UP MOMENTUM GT

TMK UP Momentum GT - BbICOKOMOMEHTHOE My(TOBOE COEANHEHME C KTMHOBUAHBIM Npodunem pessb-
6bl, repMeTUYHOE Ha ra3. Paspa6oTaHo Ans 6e3onacHoit 3KkcnyaTaLum nog BO3feNCTBUEM IKCTPeManb-
HbIX KpyTALWMX Harpy3ok (6ypeHue Ha 06cagHol KonoHHe, B ToM yucie ERD-ckBaxuH 1 ap.) npu cTpo-
UTEeNbCTBE ra30BblX CKBAXWUH W CKBAXUH C BbICOKMM ra30BbiM aKTOpoOM.

CopramenT: 114,30 - 273,05 mm / 4 1/2" - 10 3/4”

Oco6eHHoCTH:

I dekTBHOCTL Ha CxxaTue 100%

JcheKTUBHOCT Ha pacTsxeHue 100%

[a3orepmMeTUYHOE YNNOTHEHWE KMETANN-METaNN»

KnuHoBnAHas pesbba C U3MEHSAWNMCA WaroM o6ecneynBaeT onepaLyoHHbIil MOMEHT B 1,5-2 pasa
BbllLE, YEM Y YNIOPHbIX COEAMHEHNI C pe3b60it MOCTOSIHHOTO Wwara

MpumeHenue:
HaknoHHO-HanpaBsfeHHbIe U ropU30HTaNbHbIE CKBaXMHBI, ERD-CKBaXUHbI
la30Bble 1 HeTAHbIE CKBAXMHBI
Cnyck ¢ BpaleHunem
LiemeHTMpoBaHue c BpalieHrem
BypeHue Ha obcagHoit konoHHe (CwD)



[eomeTpuyeckue napameTtpsl Tpy6 ¢ pe3b6oBbiM coeanHeHnem TMK UP MOMENTUM GT
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Torque series

Pe3bb0B0OE coegnHeHve

TMK UP MOMENTUM SFL
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TMK UP MOMENTUM SFL

Jinarpamma npoYHOCTHbIX XapaKTePUCTUK 06CaaHbIX TPY6
c pe3b6oBbiM coeguHeHnem TMK UP MOMENTUM SFL

BHYTpeHHee faBfieHne

HapyxHoe fasneHve

coeanHermre

CMuHalowee Aasnerme API* 5C3
Teno Tpybel

PE3bBOBBIE COEAVMHEHWA «MIPEMUYMs. CEMECTBO TMK UP



TMK UP MOMENTUM SFL 61

Pe3bboBoe coegnHeHne TMK UP MOMENTUM SFL

TMK UP Momentum SFL — MpemuanbHoe BbICOKOMOMEHTHOE Ge3My(hTOBOE NOJYpPaBHONPOXOAHOE COe-
AVHEHMe C KTMHOBUAHBIM Npodunem pe3bObl, repMeTUyHOE Ha ra3. PaspabotaHo Ans 6e3onacHoi IKc-
nayaTtauuu nof Bo3AenCTBUEM IKCTPEMANbHBIX KPYTALLMX HArpy3ok (cTpoutenbctBo ERD-ckBaxuH) npu
CTPONTENLCTBE CKBAXMH C BHICOKMM ra30BbiM (haKTOPOM.

MonypaBHONPOXOAHOI KOHTYP COeANHEHUA NO3BONAET €ro UCMONb30BaTh B CNyYanX, KOFAA CyLeCTBYI0T
OrpaHMyeHus no rabapuTaMm NPUMEHSEMOI KOJOHHbI U My(TOBblE COEAUHEHUA He MOAXOAAT, HO MpK
3TOM TPEBYIOTCA CONOCTaBUMbIE XapaKTEPUCTUKM.

CoprameHT: 139,7 — 244,48 mm / 51/2" - 95/8"

Oco6eHHoCTH:

JbeKTUBHOCTL Ha CxaThe 85%

I deKTUBHOCTL Ha pacTaxeHue 85%

[a3orepmMeTMUHOE YNIOTHEHNE KMETANI-METANT»

KnuHoBuaHas pe3bba C M3MEHSIWMMCS WaroMm o6ecneynBaeT onepaLumuoHHblil MOMeHT B 1,5-2 pasa
BbIlLE, YEM Y YMOPHbIX COEAUHEHNI C pe3b60it MOCTOAHHOTO Wara

NpumeHenne:
HaknoHHO-HanpaBneHHble U rOPU3OHTaNbHbIE CKBaXMUHbI, ERD-CKBaXUHbI
[a30Bble 1 He(TAHbIE CKBAXMHbI
Cnyck c BpaleHuem
LlemeHTMpOBaHue C BpalieHnem
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Torque series

Pe3bb0B0OE coegnHeHve

TMK UP MOMENTUM FL
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TMK UP MOMENTUM FL

Jinarpamma npoYHOCTHbIX XapaKTePUCTUK 06CaaHbIX TPY6
c pe3b6oBbiM coegnuHeHnem TMK UP MOMENTUM FL

BHYTpeHHee faBfieHne

HapyxHoe fasneHve

coepvHeHe
Teno Tpybel

CcMuHalowlee faenenve API* 5C3

PE3bBOBBIE COEAVMHEHWA «MIPEMUYMs. CEMECTBO TMK UP



TMK UP MOMENTUM FL 65

Pe3bboBoe coegnHeHne TMK UP MOMENTUM FL

TMK UP Momentum FL — MoaHocTbi0 paBHONPOXOAHOE rasorepmeTyHoe 6e3mMyhToBOE COeAnHEHNE C
KNMHOBUAHLIM Npodunem pe3bbbl, 0becneunBaloLlee BbICOKUI KOMMNEKC XapaKTePUCTUK NpU COXpaHe-
HWUW HOMUHAILHOTO HAPYXXHOTO AUaMeTpa TPyGbI.

CopramenT: 88,9 — 406,4 mm / 3 1/2" - 16"

Oco6eHHoCTH:

JcheKTUBHOCTD Ha CxKaThe 60%

I deKkTUBHOCTL Ha pacTaxeHne 60%

[a3orepmMeTMYHOE YNJIOTHEHNE KMETANI-METANT»

KnuHoBuaHas pe3bba C M3MEHSIOWMMCS WaroM o6ecneynBaeT onepaLumuoHHblil MOMeHT B 1,5-2 pasa
BbIllUE, YEM Y YNOPHbIX COEAMHEHNI C pe3b60it MOCTOAHHOTO Wara

BHewHuit auameTp paBeH guametpy Tena TpyObl, MONHOCTbIO PaBHONPOXO[HOE Ge3mythTOBOE coeau-
HeHune

NpumeHenue:
HaknoHHo-HanpaBneHHble U FOPU3OHTaNbHbIE CKBaXMUHbI, ERD-CKBaXMHbI
[a30Bble 1 He(TAHbIE CKBAXMHbI
Cnyck c BpalyeHuem
LlemeHTMpOBaHue C BpalieHnem



PE3bBOBbIE COEAVMHEHWA «MIPEMUYMs», CEMECTBO TMK UP



B PRO SERIES

MpoceccnoHanbHas cepus NpemMuanbHbIX COeAUHEHUIT 00N1afaeT NOBbIWEHHO YCTOM-
UMBOCTHIO K PACTATMBAIOWMM, CHUMAIOLWNM U U3TMOAIOWMM HArpy3KaMU NpyU U3GLITOY-
HOM BHYTPEHHEM W Hapy)XXHOM fiaBneHunAX. Bbicokas 3chdeKTMBHOCTL U razoBas repme-
TUYHOCTb COEAMHEHMUA MPU KOMBUHUPOBAHHbIX HAarpy3kax obecneynsaloT 6e30TkasHylo
paboTy B CKBaXMHax Ha cyle U B Mope. HagexHOCTb Bcex coeiuHeHnit Pro Series nop-
TBEPXAEHA UCMbITAHUAMN HA cooTBeTCTBUE Tpe6GoBaHuit cTaHgapTos IS0 13697 / API*
5C5 no HauBbicwWweMy ypoBHI0 npumeHnmoctu CAL IV.

TMK UP PF TMK UP PF ET TMK UP CENTUM TMK UP CENTUM ET
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Pro Series
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TMK UP PF

i 0ocu pe3bbbl
Tpyba

Jinarpamma npoYHOCTHBIX XapaKTepPUCTUK
06capHbIX M HACOCHO-KOMNPECCOPHbIX TPY6 C pe3b6oBbIM
coeanHenuem TMK UP PF

BHYTpeHHee AaBnieHne

HapyHoe AasnieHne

coeavHeHve

.
cMuHalowee gasnexve API* 5C3 Teno Tpy6bl

PE3bBOBBIE COEAVMHEHWA «MIPEMUYMs. CEMECTBO TMK UP



TMK UP PF 71

Pe3bboBoe coeguHeHne TMK UP PF
AnA 06cagHbIX U HACOCHO-KOMMPECCOPHbIX TPYy6

MydToBOe rasorepmeTnyHoe pe3b6oBoe coeanHeHne 06cafHbIX U HACOCHO-KOMNPECCOpHBbIX Tpy6. Pa3-
paboTaHO ANA KPenneHUs HaKJIOHHO-HAMPABIEHHbIX U TOPU3OHTANbHBIX CKBAXWUH He(TAHbIX, ra30BbIX
1 ra30KOH/IEHCATHbIX MeCTOPOXEeHNA. BbiCOKas HafleXXHOCTb COeINHEHNA NOATBEPX/AeHa KBanndu-
Kauweit no ctaHpapty IS0 13679 yposHs CAL IV u MHOroneTHUM OnMbITOM NOCTaBOK Ha HedTerasosble
NPOEKTbI BLICOKOW CIOXHOCTH.

CoptameHT:
HKT: 60,32 - 114,3 um / 2 3/8" — 4 1/2"
06capHble Tpy6bI: 114,3 — 339,72 Mm / 4 1/2" - 13 3/8"

Oco6eHHocTH:
IppexTnBHOCTL Ha CxaTne 60% (BN obcapHbIx Tpy6) 1 80% (ans HKT)
I deKkTUBHOCTL Ha pacTsxeHne 100%
Ta3orepMeTMyHOE YNIOTHEHNE «MeTan-MeTanI»
3auwuTa oT M36LITOYHOTO MOMEHTa NpK cOOpKe
Kptokoo6pasHbiit npodusb pe3bbbl
TOHMKEHHBI PUCK CTparuBaHNA COeUHEHUs
YcToitunBasn K 3aauMpam KOHCTPYKUUs

MpumeHenue:
06caaHble KONOHHbI 1 KONOHHbI HKT
Topu30HTaNbHble CKBAXKMHbI
[a30Bble U He(TAHbIE CKBAXKUHbI
Cnyck c BpaLieHuem
LlemeHTMpOBaHWe C BpalieHueMm
Beicokoe gaBneHue
CKBaXMWHbI CIOXHOI TpaeKToOpum
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N J-L JMHWA, NapannenbHaa
' 0CK pe3b6bl
Tpyba

Jlnarpamma npoYHOCTHbIX XapaKTepUCTUK 06capHbIxX TPY6
¢ pe3b6oBbiM coeguHernem TMK UP PF ET

BHyTpeHHee fasneHue

Hapy»kHoe aasneHve e CORAVHEHME

CMuHalowee aasneHue API* 5C3

Teno Tpybbl

PE3bBOBBIE COEAVMHEHWA «MIPEMUYMs. CEMECTBO TMK UP



TMK UP PF ET

Pe3bboBoe coeguHeHne TMK UP PF ET
AnAa obcagHbix Tpyb

Moaundukauus rasorepmetnyHoro pesbbosoro coeanHenns TMK UP PF ¢ yBenuyeHHoit TonwuHoi ynop-
Horo Topua, 6narofaps yemy obecneunsaetcs 6onee BbICOKAsA YCTOMUNBOCTb K KpyueHuto (A0 +30%) v
oxatuio (80%), Npu COXpaHeHUM HAEeKHOCTU KOHCTPYKLMKU. CoeanHeHmne KBannbULMPOBaHO NO CTaH-
napty IS0 13679 Ha yposeHb CAL IV 1 ycnewHo npumeHseTcs Ans peweHus aMbuumMOo3HbIX 3afay no
CTPOUTENBLCTBY CNOXKHbBIX CKBaXWH Ha BEAYLYNX HETEra3oBbIX NPOEKTaX.

CopramenT: 114,3 - 339,72 mm / 4 1/2" - 13 3/8”

OcobeHHoCTH:
JbdekTnBHOCTL Ha CxaTue 80%
I deKkTUBHOCTL Ha pacTsxeHne 100%
[a3orepMeTMUHOE YNJIOTHEHNE KMETANI-METANTY
3awmTa oT U36LITOYHOrO MOMEHTa Npy cOopke
Kptokoo6pasHblii npodusb pe3bbel
TMOHMKEHHBI PUCK CTparuBaHnA COEAUHEHUS
YcToiunBasn K 3agupam KOHCTPYKLMA

NpumeHenne:
Topu3oHTanbHble, ERD ckBaxuHbI
[a30Bble 1 He(TAHbIE CKBAXMUHbI
Cnyck c BpaleHuem
LlemeHTMpOBaHue C BpalieHnem
06capHble KONOHHSI
BypeHue Ha 06cafHOi KONOHHE U XBOCTOBUKE
CKBaXWHbI CNOXKHOI TPaeKTopuN
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TMK UP CEN

rpalm napanenbHbl
ocu Tpy6bl

Jinarpamma npoYHOCTHbIX XapaKT@PUCTUK 06CaAHBIX U HACOCHO-KOMNPECCOPHbIX TPY6
c pe3b6oBbiM coeguHeHnem TMK UP CENTUM

BHYTpeHHee aaBneHve

HapyKHoe AaBneHve

e COBAMHEHME
—— TEs0 TPy6bl

PE3bBOBBIE COEAVMHEHWA «MIPEMUYMs. CEMECTBO TMK UP



TMK UP CENTUM 97

Pe3bboBoe coegnHeHue TMK UP CENTUM
AnA 06cagHbIX N HACOCHO-KOMMNPECCOPHbIX TPy6

MydroBoe rasorepmeTuyHoe pe3bboBoe coeuHeHWe 0GCaAHbIX M HACOCHO-KOMNPECCOPHbIX Tpy6.
06nagaet 100% 3(PEKTUBHOCTbIO HA CKATUE M PaCTSKEHME, YTO NO3BONSET €ro MPUMEHSTL NPH
CTPOUTENbCTBE MYBOKNUX TOPU3OHTANbHBIX CKBAXWH, B T.Y. C GOMbWMMU OTXOAAMU OT BEPTUKANW W
NPOTSKEHHbIMU TOPU3OHTANbHBIMM y4acTKaMu. TOMUMO BbICOKUX IKCMAYATALMOHHBIX XapaKTEPUCTHK,
CcoeAnHeHue oTn4yaeTcs 6bICTPOCGOPHOI KOHCTPYKLMEI.

Keanuduunposaro no API* 5C5 Ha yposeHb CAL IV. MoxeT npumeHatbcs Ha SAGD npoekTax u ans
LMKANYECKOro CTUMYNUPOBaHUA BOAAHBLIM napom CSS (ucneitaHo no cranpapty IS0 12835).

CoprameHT:
HKT 60,32 - 114,30 Mm / 2 3/8" - 4 1/2";
06capHble Tpy6bI 114,3 — 346,08 Mm /4 1/2" - 13 5/8".

Oco6eHHoCTH:
JbdekTMBHOCTL Ha CxxaTve 100%
I dekTUBHOCTL Ha pacTsxeHne 100%
[a3orepMeTMyHOE YNIOTHEHUE «METaN-MeTan»
3awmTa oT U36LITOYHOrO MOMEHTa Npy cOopke
BbicTpOCGOpHas KOHCTPYKLUs pe3bbbl
Jlerkas u my6okas nocagka npu c6opke
ToHWKEeHHBI PUCK NepexnecTa BUTKOB pe3bObl Npu CBUHYNBAHUM
MMoBbllweHHas YCTORYUBOCTD K U3rMBAIOWMUM HArpy3Kam
Kptokoo6pasHblii npotub pesboel
TMOHWKEHHBI PUCK CTparuBaHnsA COeUHEHUs
YcToiumBasn K 3aaupam KOHCTPYKLMA

NpumeHenne:
06caaHble KONOHHbI 1 KONOHHbI HKT
[opU30HTaNbHbIE CKBAXUHbI
Ta3oBble U HeTAHbIE CKBAXUHbI
Cnyck ¢ BpaleHunem
LlemeHTMpOBaHue C BpaleHueMm
Bbicokoe AaBneHue / Temneparypa
BblcoKas MHTEHCUBHOCTb UCKPUBNEHUS
SAGD u CCS npoekTbl
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TMK UP CENTUM ET

lpaHun napannensHsl
ocu Tpy6bl

Jinarpamma npoOYHOCTHbIX XapaKTePUCTUK 06CaAHbIX U HACOCHO-KOMNPECCOPHbIX TPY6
c pe3b6oBbiM coeguHeHnem TMK UP CENTUM ET

BHYTpeHHee aaBneHve

HapyKHoe AaBneHve

e COBAMHEHME
—— TEs0 TPy6bl

PE3bBOBBIE COEAVMHEHWA «MIPEMUYMs. CEMECTBO TMK UP



TMK UP CENTUM ET 113

Pe3bboBoe coegnHeHue TMK UP CENTUM ET
AnA 06cagHbIX U HACOCHO-KOMIMPECCOpPHbIX Tpy6

MpemuanbHoe razorepmeTyHoe MyGpTOBOE COEUHEHNE HOBOrO NOKONEHMUSA C MOBbILEHHBIM KPYTALLMM
MOMEHTOM. JKCnyaTaunoHHble xapaktepuctuku coefguHerns TMK UP CENTUM ET, noMMMO noBbliwweH-
HOWl CTOKOCTH K KpyTALyemMy MoMeHTY oTHocutensHo TMK UP CENTUM u repmeTuyHoCTyM o rasy, obe-
cneyunBatoT 100% 3 PeKTUBHOCTL KaK Ha CKaTue, Tak U Ha pacTaxeHue. KBannduumposaHo no cTaH-
napty API* 5C5 Ha yposeHb CAL IV.

CoprameHT:
HKT 88,9 - 114,30 MM / 3 1/2" - 4 1/2";
O6capHble Tpy6bI 114,3 - 177,8 MM/ 4 1/2" - 7",

Oco6eHHoctu:
I dekTBHOCTL Ha CxxaTve 100%
JheKTMBHOCTL Ha pacTaxeHue 100%
[a3orepmeTMyHOE YNIOTHEHNE KMETAN-METaNY
3awmTa oT M36LITOYHOrO MOMEHTa NP cOOpKe
oBbIlWeHHas CTONKOCTb K KPYTALLUM Harpy3kam

MpumeHenue:
06caaHble KONoHHbI 1 HKT
HaknoHHo-HanpaBneHHble U rOPU3OHTaNbHbIE CKBaXMUHbI, ERD-CKBaXUHbI
[a30Bble 1 He(TAHbIE CKBAXMUHbI
Cnyck c BpaleHuem
LlemeHTMpOBaHue C BpalieHneMm



PE3bBOBbIE COEAVMHEHWA «MIPEMUYMs», CEMECTBO TMK UP



. CLASSIC SERIES

Knaccuyeckas cepusa 06BEHMHRET npemuanbHble COefUHEHUA C y3N10M repMeTu-
3aunun «meTani-meTanny, o6ecneuMBa|ou1,ero ra3oByt0 repMeTM4YHOCTb M Hafjex-
Hy10 pa60Ty B BE€PTUKa/IbHbIX U HAaKNOHHO-HanpaBieHHbIX CKBaXWHaX C manoi
WHTEHCUBHOCTbIO UCKPUBNEHUA. YcTaHoBNEHHbIE rpaHunLbl NPUMEHUMOCTU pe3b-
60BbIX COEAMHEHWIl BLITOAHO OTIMYAIOT UX OT CTaHAAPTHbIX peerHMVI, obecneun-
Ban YyBEPEHHOCTb B COXPAaHEHWUU ra3orepmMeTM4YHOCTU KOJIOHHBbI MPU Pa3nnYHbIX
ycnoBuaAx akcnayatayuu.

TMK UP FMC
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TiAw, napannerioHan oci pess6el
Tpy6a

[lMarpaMmma npoYHOCTHbIX XapaKTepUCTUK 06CapHbIX TPY6
c pe3b6oBbiM coeguHennem TMK UP FMC

BHyTpeHHee AaBneHne

Hapy»Hoe fasneHve e CORLVHEHWE

N
cMyHaroulee AasneHne API* 5C3 — Teno Tpy6b

PE3bBOBBIE COEAVMHEHWA «MIPEMUYMs. CEMECTBO TMK UP
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Pe3bboBoe coegnHeHne TMK UP FMC
AnAa obcagHbix Tpyb

la3orepmeTnyHOE pe3b6OBOE COeAMHEHNE NEPBOTO NOKOEHUS C Y3/10M YNNOTHEHUS KMETANI-MEeTaN»,
npefHa3HauYeHHOe ANA KPenjeHUs CTBONOB BEPTUKANbHBIX U HAKJIOHHO-HANPABIEHHbIX (C Manoil UH-
TEHCUBHOCTbIO WCKPUBNEHUSA) CKBAXMUH HE(TAHbIX, Fa30BbIX U Fa30KOHAEHCATHbIX MECTOPOXAEHWIA.
TMK UP FMC obecneynBaeT NoBbILEHHYIO HAAEKHOCTL U 60J1ee BbICOKME IKCMIyaTaLMOHHbIE XapaKTe-
PUCTUKM, NO CPAaBHEHMIO CO CTAHAAPTHLIMU COEANHEHUAMMU.

CopramenT: 114,30 - 339,72 Mm / 4 1/2" - 13 3/8”

Oco6eHHoCTH:
JcbeKTUBHOCTL Ha CxaThe 50%
I deKkTUBHOCTL Ha pacTsxeHne 100%
[a3orepMeTMyHOE YNIOTHEHUE «METaN-MeTana»
3awmra oT U36LITOYHOrO MOMEHTa Npu cOopke
YcToiumBasn K 3agupam KOHCTPYKLMA

NpumeHenue:
BepTuKanbHble CKBaXMHbI
HaknoHHO-HanpaBneHHble CKBAXMUHbI
HedTaHble 1 ra3oBble CKBaXUHbI
CnycK 1 LeMeHTUpOBaHue C BpalleHneMm
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Cepus coefMHeHNit ¢ MOANDULMPOBAHHON CTaHAAPTHOI pe3bboit 1 obnafatoLnx
NOBbILWEHHBIMU 3KCMYaTaLLMOHHBIMU XapaKTEPUCTUKAMU OTHOCUTENBHO pe3b6 no
craHpapty API* 5CT. KoHdurypauma coefuHeHuii obecneynBaet YeTKOCTb U Bbl-
CTpOTY COOPKM, @ BHYTPEHHMII YNOPHBbIA TOPeL, CMoCoGeH BOCIPUHUMATbL Harpy3Ku
Ha KpyyYeHue 1 cxkatue.
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TMK UP SIMPLEX

[lMarpamma npoYHOCTHbIX XapaKTepUCTUK 06CagHbIX TPY6
c pe3b6oBbiM coeguHennem TMK UP SIMPLEX

BHYTpeHHee aaBneHve

HapyKHoe AaBneHve

e COBAMHEHME
—— TEs0 TPy6bl

PE3bBOBBIE COEAVMHEHWA «MIPEMUYMs. CEMECTBO TMK UP
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Pe3bboBoe coegnHeHue TMK UP SIMPLEX
AnAa obcagHbix Tpyb

MydToBoe pe3bboBoe coefuHeHe 06CcaaHbIX TPYD, repMeTUUHOE Ha KUAKOCTb U COBMECTUMOE C pe3b-
6ot barpecc. B KOHCTPYKLMM NPesycMOTPeH BHYTPEHHUIT YyNOp «HUNNEb-HUNNENb», 06ecneynsatoLLmi
100% 3hheKTUBHOCTb Ha CXKATUE U YCTONYMBOCTb K KPYTALMM Harpyskam. CoefuHeHne npeaHasHaye-
HO ANst onepaumit BpaleHus 06CagHOM KONOHHBI MPU CNYCKE U LEMEHTUPOBAHMUU.

Coprament: 114,30 - 339,72 Mm / 4 1/2" - 13 3/8”

Oco6eHHocTu:
JdbdekTBHOCTL Ha CxxaTve 100%
JheKTUBHOCTL HA pacTaxeHue 100%
BHyTpeHHWNi1 ynop «HUnnens-Hunnenb»
[epMeTMYHOCTb 3a CYeT pe3bOOYNNOTHUTENLHON CMa3KK
3awmTa oT U36LITOYHOrO MOMEHTa Npy cOopke
[lononHNTeNbHbIN YINOTHUTENbHBIA Gapbep 3a CYET CMbIKAHUA YIOPHOTO TOpLa
CosMmecTuMOCTb € pe3b6oit batpecc 6e3 ucnonb3osaHusA NepeBOAHUKOB

MpumeHenue:
BepTuKanbHble CKBaXMHbI
HaknoHHo-HanpaBeHHble CKBaXUHbI
[opu3oHTanbHble HeTAHbIE CKBAXUHbI
Cnyck c BpaleHuem
LiemeHTMpOBaHMe C BpalieHueM
CKBaXMWHbI C HU3KMM ra30BbIM (aKTOPOM
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TMK UP CWB

[lnarpaMmma Npo4YHOCTHbIX XapaKTEPUCTUK 06CaaHbIX TPY6
c pe3b6oBbiM coeguHeHuem TMK UP CWB

BHYTpeHHee aaBneHve

HapyKHoe AaBneHve

e COBAMHEHME
—— TEs0 TPy6bl

PE3bBOBBIE COEAVMHEHWA «MIPEMUYMs. CEMECTBO TMK UP
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Pe3bboBoe coeguHeHne TMK UP CWB
AnAa obcagHbix Tpyb

MydToBoe pe3bboBoe coeanHeHne 06CafHbIX TPYD, repMeTMYHOE Ha KUAKOCTb WU COBMECTUMOE C
pesbboit batpecc. MpefycMOTpeHHbI BHYTPEHHNMIT ynop obecreynBaeT yCTOMYMBOCTb K KPYTALUM U
100% 3heKTUBHOCTb K CKMMAIOWMM Harpy3kam. CoefnHeHNe UCNBITAHO HA YCTANOCTHYIO MPOYHOCTL
W yCMewHo npumeHaeTcs Ans GypeHua Ha 06CafHON KOJIOHHE, a Takke CMycKa W LieMeHTMPOBaHUA C
BpaleHnem. TMK UP CWB — pocTynHblit 1 3heKTUBHbI MHCTPYMEHT IS CTPOUTENbCTBA CKBAXUHBI B
OCIOXKHEHHBIX YCNIOBUAX.

CopramenT: 101,60 — 339,72 mm / 4” - 13 3/8”

Oco6eHHocTu:
I dekTBHOCTL Ha CxxaTne 100%
JheKTUBHOCTb HA pacTsxeHue 100%
BHyTpeHHMit ynop «Hunnenb-myhTax
[epMeTMYHOCTb 3 CYeT pe3bOoyNNOTHUTEbHON CMa3KK
3awmTa oT U36LITOYHOrO MOMEHTa Npu cOopke
[lononHNTENbHbIN YINOTHUTENbHBIA Gapbep 3a CYET CMbIKAHUA YIOPHOTO TOpLa
CosMecTuMOCTb € pe3b6oit batpecc 6e3 ucnonb3osaHuA NepeBOAHUKOB
YcToitunBas K 3afMpam KOHCTPYKLUA
MoBbIlWeHHas yCTanoCTHas NPOYHOCTL

NpumeHenue:
BepTuKanbHble CKBaXKMHbI
HaknoHHo-HanpasneHHble CKBaXMUHbI
[opu3oHTanbHble HeTAHbIE CKBAXKUHbI
Cnyck c BpalieHuem
LiemeHTMpOBaHMe C BpalyeHneM
CKBaXMWHbI C HU3KMM ra30BbIM (haKTOPOM
BypeHue Ha o6cafHON KONOHHe
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Pe3bboBoe coeguHeHmne TMK UP CWB I
AnAa obcagHbix Tpyb

MydroBoe pe3bboBoe coefHeHne 06CafHbIX TPYD, repMETUYHOE HA KUAKOCTb U COBMECTUMOE C Pe3b-
60it batpecc. KntoueBoe 0Tn4ne 0T 6a30BOro COANHEHUA — BHYTPEHHNIA YNOP YBEANYEHHOMN TONLMUHDI,
obecneynBalowuit 6onee BbICOKYIO YCTONYMBOCTD K KPYTALLMM Harpy3kaM. peeMcTBEHHOCTb KOHCTPYK-
uuu obecneynBaeT BbICOKYID YCTONYMBOCTL K YCTANOCTHBIM HANpsAXeHUAM, a Takxe 100% 3ddekTus-
HoCTb Ha cxatve. CoepuHeHne npedHasHayeHo Ans GypeHus Ha 06CafHON KONMOHHE, a TaKiKe MOXeT
NPUMEHATLCA ANA CMYCKA U LEMEHTUPOBAHMA C BpalLEHNUeM.

CopramenT: 114,3 — 339,72 mm / 4 1/2" - 13 3/8"

Oco6eHHoctu:
I dekTBHOCTL Ha CxxaTue 100%
JheKTUBHOCTL Ha pacTsxeHue 100%
BHyTpeHHMit ynop «Hunnenb-myhTax
MNoBbileHHaA YCTONYMBOCTb K KPYTALLUM Harpy3kam 3a CYET YTONLEHHOrO YNOPHOro Topua
[epMeTUYHOCTb 3a CYeT Pe3bOOYNAOTHUTENLHON CMaA3KK
3awmTa oT M36LITOYHOrO MOMEHTa NPy cOopKe
[lononHNTeNbHbINA YINOTHUTEbHBIA Gapbep 3a CYET CMbIKaHUA YNIOPHOTO TopLa
CoBmecTuMOCTb € pe3bboit batpecc 6e3 Ucnonb3oBaHUA NepeBOfHUKOB
YcToiumBas K 3aaupam KOHCTPYKLUMS
lNoBbllWeHHas yCTanoCcTHasA NPOYHOCTb

NpumeHenne:
BepTuKanbHble CKBaXMHbI
HaknoHHO-HanpaBeHHble CKBAXMUHbI
opu3oHTanbHble HedTAHbIE CKBaXUHbI
Cnyck ¢ BpaleHuem
LiemeHTMpOBaHMe C BpaleHneM
CKBaXMHbI C HU3KMM ra30BbIM (PaKTOPOM
BypeHue Ha 06CafHOI KONOHHe
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Pe3bboBoe coeguHeHne TMK UP MAGNA
AnAa obcagHbix Tpyb

bbicTpocGopHoe My(hTOBOE COeanHeHWE Ans 06CaAHbIX TPYG GONbLIOTO AMAMETpPa, NPeAHasHayeHo ans
KOHAYKTOPOB U TEXHUYECKUX KOJIOHH. Mi3MeHeHHas KOHYCHOCTb U yBENWYeHHbI war pe3b6bl obecneyn-
BAIOT NETKYI0 NOCAAKY U BbICTPYIO COOPKY COEAMHEHMS, AOCTUaR 3HAYUTENLHOTO I deKTa No CoKpaLle-
HUI0 BpeMeH c6OPKYM COeMHEHNA N0 CPaBHeHMIO ¢ pe3b6oit batpecc. lepmeTnyHOCTL 0GecneynBaeTcs
3a cyeT pe3b60oBOIl CMA3KM.

CoprameHT: 219,08 MM — 508 MM / 8 5/8" — 20"

Oco6eHHoCTH:
JbeKTUBHOCTD Ha CxaThe 60%
I deKkTUBHOCTL Ha pacTsxeHne 100%
BHyTpeHHuit ynop «Hunnenb-myhtax
[epMeTUYHOCTb 3a CYeT Pe3bOOYNAOTHUTENBHON CMaA3KK
BbicTpoc6opHan KOHCTPYKLNsA pe3bOobl
Jlerkas u my6okas nocagka npu c6opke
3awmTa oT M36LITOYHOrO MOMEHTa NPy cOopKe
[lononHNTeNbHbINA YINOTHUTEbHBIA Gapbep 3a CYET CMbIKaHUA YNIOPHOTO TopLa
TMoHMKEHHBIN PUCK NepexnecTa BUTKOB pe3bObl MPU CBUHUMBAHUM
YcToiumBas K 3aaupam KOHCTPYKLUMS

MpumeHenue:
BepTukanbHble cekummn 6oMbLIOro fuameTpa
CeKumnun ¢ HU3KUM ra3oBbiM GaKkTOpPOM
Mopckue CKBaXMHbI
HaknoHHo-HanpaBneHHble CKBaXUHbI
Cnyck ¢ BpaleHuem
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CMPABOYHBIE JAHHBIE

LiBeToBOE KOAMPOBaHME rpynmn NPOYHOCTH

LiBeToBas uaeHTUdUKaLMA

Mydra Tpy6a
i Konbuesble
[LALE] Bup Tpy6 nonocs! W3o06paxenne
NPOYHOCTU ATRY Oxpacka. (cneyuans-
HapyXHOI Konbuesble
nosepx- Han nyra nosnocel
HocTH nnioc 0aHa
YepHas
nonoca) Mydra Tpy6a
155 HacocHo- Csemo- _ 0OaHa csemno- [
KOMNPECCOpHble |  3eneHasn 3eneHas ey
Csemno- 0OpaHa csemno- &
J55 06capHble JeneHan OpHa 6enas JeneHas “ I
K55 O6capHbie Coemno- | 4 ia Genan | ASE cBeTIO- ¥
A 3eneHasn A 3eneHble =
HacocHo- 0aH.
R95, C95 Kopuytesas - AHa - —
KOMnpeccopHble KOpuyHeBas
N80 HacocHo- OpHa i
roe ronmpeccopre N ) fpacues - I
. 0pHa kpacHas,
QthOe KoMHnace%Cc’;pole Kpactan 33:19:; ORHA CRETNO- =
P peccop 3eneHan
L80 HacocHo- K OgHa Onwa kpacwas, i
pacHas 0AHa
1type | KoMnpeccopHble KOpUY4HeBas ==
KopuyHesas
0pHa KpacHas,
L80 HacocHo- H [Nse ofHa i
et
9Crtype | KoMNpeccopHble KenThle KOpU4HeBas, =
ABE KEeNThbIX —
0pHa kpacHas,
L80 HacocHo- H OpHa ofHa i
et
13Crtype | koMnpeccopHbie wentasn KOpUYHeBas, =2
0jjHa xenTas —
HacocHo- OpHa i
00 KOMMpeCcopHble ®uonerosas : duonetoBas - T
KOMNpeccopHsle cepe6pucras )
0 OpHa 6enas,
fHa i
C110 06capHble Benas «opHiHesas nse —
P KOPUYHEBbIX
—
KOMNPeCcopHbie Genas ==
Oana | ] i
Q125 06capHble OpatxeBas -
Oawa 0OpHa xentas, —
TMK140 06caaHble Xentas KopuHesas ofHa e -—
KOpU4HeBas
OpHa 0OgHa rony6as, i
TMK150 06capHble Tony6as KpacHan | onwa kpachas —
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EanHuubl amepuKaHckon cuctemsl USC

N MeayHapogHou cuctemsl Sl

Eanuunupl
usc SI
Mokasarens CooTHoweHwe
HanmeHo- HanmeHo-
0603HaueHne 0603HaueHne
BaHue BaHue
OyHTbI 1 dyHT = 0,454 kr
Macca (pounds) OyHT (Lb) Kunorpamm kr (kg) 1Kr = 2,205 dhyHT
Macca, AT
EAMHM’LLbI B 04HOM (yTe yHT/dyT KWNOrpammos i/t () 1 dyHT/dyT = 1,488 KI/M
(pound per (lb/ft) B 0JHOM MeTpe 1 kr/m = 0,672 byHT/DDyT
LNHBI
feet)
[nametp,
TONWMHA nwoiimbl (inch) Atoiim (in) MUATUMETP MM (mm) 1 ploiim = 25,4 MM
CTeHku 1 MM = 0,039 atoiim
1m=1000 mm
1 ¢yt =12 proiim
1¢yr=0,305M
Nnka byThi (feet) by (ft) MeTp M (m) 1m=3279 dyr
KBaipaTHble . . )
. KB. fl0iM KBajpartHble 2 " 1 KB. AilOWM = 645,16 MM
Mrowage Alone! (sq. in.) MUNANMETDbI M (mm?) 1 MM? =0,00155 KB.AloAM
(square inch)
1 ky6. Aloim = 16,387064 cm®
Ky6uyeckui . 1 ¢yt = 1728 Kky6. Al0MMOB =
06bem ioiim K(ycib“%”;" gs:‘:x:”: o’ (cm?) 0,028317 gw*
(cubic inch) ol P 1 cm? = 0,061024 ky6. Atoiim
1 M? =35,31467 ky6. byt
YHT cunbl yHT cunbl 11b(f) = 4,448 N
Cuna (pound-force) | (1b(F) Hetoron HN) 1N=0,225 lb(f)
yHT Ha 1MNa=1H/m?
ARCrEE KBaApaTHbI KB?yH;T:iIﬂ 1 MMa =106 MNa=1H/mMm?
wan ﬂ)KeH’VIE AtoiiM A.an Nackanb Ma (Pa) 1 ksi =103 psi
P (pound on ’} i) 1 psi =0,0069 MMa
square inch) P 1 MMa = 145,03 psi
MomeHT cm}?by:c;) U bywt HbtoToH- 1ft-lb=1,356 Hu
Y cunbl-gyt Hm (Nm) 1Hm=0,738 ft-lb
cunbl (foot-pound (f-Lb) metp 1 KM = 0.102 Hu
force) '
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* C 17 mapra 2022 ropa nporpamma API Monogram/APIQR npekpatuna npefocTaBAaTh yCayrv no cepTudukaumm Ha Tep-

putopun Poccuitckoit Pefepaunn B 0TBET Ha OrpaHUyeHus, BBeAeHHble npasuTtenscTeamu CLUA u Poccun, Ha uHaHcoBylo
1 AenoByio AeatenbHoCTb. B pesynerate Teneps Bce npepnpuaTua TMK He umetoT npasa HaHoCUTb MoHOrpammy API Ha cBoto
NpoAyKuMio.

Mpeanpusatua TMK HenpepbiBHO uMenu nuuen3nio API Ha npoTsxeHuun Gonee yem 25 net. OHM 061aAAIOT OTPOMHbBIM OMbITOM
NpoMU3BOACTBA TPY6 AN KAWUEHTOB MO BCEMY MUPY B COOTBETCTBUM CO ctaHaaptamu APL. C 2003 roga npeanpustua TMK
npousseny 6onee 3 MUNNNMOHOB TOHH 06CAAHBIX TPYD, HACOCHO-KOMNPECCOPHbIX TPYG, BYPUNbHBIX U INHERHBIX TPY6 B COOT-
BeTCTBUM O cTaHAapTamu API v ¢ moHorpammoit APL.

KauecTBo 1 HapexHocTb npoaykuuu TMK noATBEpXKAAIOTCA MHOFONETHUM OMbITOM NOCTAaBOK.

B HacToswee BpeMs, HECMOTPA Ha OrpaHW4YeHUs No HaHeceHuto MoHorpammbl API, npepnpuatua TMK no-npexHemy ume-
10T NPaBO ieKNapUPOBaTh, YTO UX NPOAYKLMA COOTBETCTBYET CTaHAapTamM uau cneundukaunsam APL npu ycnosuu, 4o oHu
AeNCTBUTENBHO COOTBETCTBYIOT TPEGOBAHUAM CTaHAApTa unn cneundukauun APL. Kak u paxee, TMK rapaHTupytot nontoe
cooTBeTCTBUE TPe6oBaHNUAM CTaHAapTOB API 1 BLICOKOE KayecTBO MOCTaBAAEMON NPOAYKLUN.

Yro6bl 06ecneynTb AONOJHUTENbHbIE FAPAHTUN HAWKUM KaueHTam, netom 2022 rofa npeanpuatua TMK 6binu npoepeHsl
komnawueit AJA Registrars CIS ltd. Mo pe3ynbratam ayauta 66110 NoaTBEpPXKAEHO, YTO Npeanpuatua TMK cooTtseTcTByiOT
Tpebosanusam API Spec. 5CT, API Spec. 5L, API Spec. 5DP u API Spec. Q1.

Bo Bpems NpoM3BOACTBA 3aKa30B MOXET ObITb NPUBNEYEHA HE3ABUCUMAA MHCNEKLMA TPeTbelt YacTh, 4To6bl yoeanTbCA, YTo
BCA NPOAYKLMA NPON3BEJieHa B CTPOTOM COOTBETCTBUM €O CTaHAapTamu API v cneuudukaunamm 3akasuuka. Taioke MOXeT
6bITb NPeAYCMOTPEHO UCMONb30BAHNE CTOPOHHMUX UCTILITATEbHBIX 1aBOPaTOPUil.
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Tpy6nas Metannypruveckas Komnanns
101000, Mockga, yn. Mokposka, 40, ctp. 2A

Ten.: +7 (495) 775-76-00
@ake: +7 (495) 775-76-01
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