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FOCT ISO 9329-4—2013
Mpegucnosne

Lenn w»n npuHUMNbLI, OCHOBHOWM MOPAJOK PaboT MO MeXrocyJapCTBEHHOW cTaHAapTusaumm
yctaHoBsieHbl TOCT 1.0—92 «MexrocygapcTBeHHass cuMctema ctaHgapTm3aunm. OCHOBHbIE MOJSIOXEHUS» U
FOCT 1.2—2009 «MexrocygapcTBeHHass cuctema craHgaptusaumn. CtaHOapTbl MeEXrocyfapCTBeHHbIe,
npasBuia M pekoMeHAaumm no MexXrocy[apCTBEHHON cTaHgapTusauun. MNpaBuna pa3paboTky, NPUHATUS,
NPpUMeHeHNA,00HOBNEHUA U OTMEHbI»

CBefieHns o cTaHgapTe
1 NOATOTOBJ/IEH TexHuYyeckuM KOMUTETOM Mo cTaHgaptusaumn TK 357 «CTasibHble U YyryHHble
TPy6bl 1 6annoHbl» M OTKPbITBIM aKLMOHePHbIM 06LecTBOM «POCCUIACKWI Hay4YHO-McCrieAoBaTebCKuii

WUHCTUTYT TPY6HOW npomMbliwieHHOCTU» (OAO «PocHUTW»)

2 BHECEH TexHuyeckum komuteToM Mo ctaHgapTusaunm TK 357 «CTanbHble U YyryHHble TPyObl n
6an10oHbI»

3 MPUHAT MexrocyaapCTBeHHbIM COBETOM MO cTaHgapTusauuu, MeTposiorMm n ceptudukaumn
(npoTokon oT «5»HoA6psA 2013 r. Ne 61-M1)

3a npuHATUE NPorosiocoBasn:

KpaTtkoe HanMeHOBaHWe cTpaHbl Kop ctpaHbl no MK CokpalleHHoe HavMeHOBaHNe HaLWOoHa/IbHOIo opraHa
no MK (MCO 3166) 004 - 97 (NCO 3166) 004-97 no craHgapTusaymm

Benapycb BY FocctanpgapTt Pecny6nukn Benapych

Kuprusus KG KbiprelsctaHgapTt

Poccusna RU PoccTtaHgapTt

ApmeHuns AM MuH3akoHOMUKKN Pecny6nukn ApmeHus

Y36ekncrtaH uz Y3ctangapt

TapXukncrax TJ TapxXukctangapt

4 HacTosawwmnii cTaHaapT NAEHTUYEH MeXAyHapoAHOMY cTaHgapTy I1SO 9329-4:1997 Seamless tubes
from austenitic high-alloy steels for pressure purposes. Specifications (Tpybbl CTaslbHble 6ecllOBHble A5
paboTbl noj AaBfieHneM. TexHUYeckue ycnoBus noctaBku. YacTb 4. AyCTEHUTHblE KOPPO3WOHHO-CTOliKMe
cTann).

CBefleHMss O COOTBETCTBUM MEXroCy[apCTBEHHbIX CTaHAAPTOB CCbIIOYHLIM  MEXAYHapOHbIM
cTaHfapTam npvBefeHbl B AONONHUTETBHOM NpuioxeHnn JA.

CTeneHb COOTBETCTBUA - naeHTMyHasa (KOT).

CTtaHgapT NoAroToB/ieH Ha ocHoBe npumMeHeHna FOCT P NCO 9329-4-2010

5 Mpuka3om PefepasibHOTO areHTCTBa Mo TEXHUYECKOMY PEerysimpoBaHuUio N MeTposiormm ot «01»
aBrycta 2014 r. N° 864-CT MeXrocyapCTBeHHbIli ctaHgapT FTOCT MCO 9329-4—2013 BBefgeH B AelicTBuE B
KayecTBe HaunoHanbHOro ctaHgapTta Pocculickoii ®egepaumn ¢ «01» aHBapsa 2015 .

6 BBEJEH BMEPBbIE



FOCT ISO 9329-4—2013

MHopmauusi 06 M3MEHEHUSIX K HACTOSILLEMY CTaHaapTy Ny6/IMKye TCA B eXXerogHom vHopmaum-
OHHOM yKaszaTesie «HauWoHaNbHble CTaHAAPThI», & TEKCT W3MEHEHWI M NONpaBoOK - B eXeMecsa4yHOM
MH(OPMaLMOHHOM yKa3aTesie «HauMoHa/lbHble CTaHAapThi». B cnyyaB nepecMoTpa (3aMeHbl) Wi 0T -
MeHbl HACTOSLLEro cTaH4apTa CoOTBeTCTBYyloWee yBegoMieHne 6yaeT ony6/MkoBaHO B exeMecsu-
HOM WHCOPMALMOHHOM yKasaTene «HauuoHanbHble CTaHAapThi». COOTBETCTBYHOLWAA UHopMaLMs,
yBelOM/IeHMEe U TEeKCTbl pa3MeLLalnTCs Takke B MHPOPMaLMOHHOV CUCTeMe 06LLEero nosib30BaHus - Ha

ouumanbHOM caiTe ®efepasiblloro areHTCcTBa MO TEexXHWYECKOMY PeryMpoBaHUI0 U MeTposornm B
ceTu HTepHeT

© CrtaHgapTuHdopm. 2014

B Poccuiickoli ®efepanmn HaCTOAWMIA cTaHAApPT He MOXET 6biTb MOMIHOCTHIO UMN YACTUUYHO BOCMPO-
M3BeAeH. TUPAXUPOBaH M PacnpocTpaHeH B KayecTBe OUUMA/ILHOIO M3gaHua 6e3 paspelleHuns dege-
pasibHOro areHTCTBa Mo TEXHUYECKOMY PerysimpoBaHuio U MeTpPosiorum



rOCT ISO 9329-4—2013
BeBegeHve

B TekcTe HacToslWero crtaHgapTa no OTHOWeEHUIO K ISO 9329-4:1997 nameHeHbl OoTAesIbHbIE (pasbl,
3aMeHeHbl HeKOTopble TEPMUHbI N OBO3HAYEHUA Ha WX CUHOHUMbI U 3KBUBANIEHTbI C LEeNbl co604eHNs
HOPM PYCCKOFO fi3blka W B COOTBETCTBUM C MPUHATOW B MeXrocyfapCTBEHHOW cucTemMe cTaHAapTu3auum
TEPMUHOSIOTMENR N CUCTEMOl 0603HaYEHUIA.

B TOM uucne, B COOTBETCTBUW C MPUHATON TEPMUHOOTNEN TEPMUH «fepMeTUYHOCTb» (leak-tightness)
3aMeHeH TepMUHOM «CMJOWHOCTL». B cootBetctBUM € FTOCT 26877-91 TepMWH «3KCLEHTpUCUTET»
3aMeHeH TEPMMHOM «Pa3HOTO/ILMHHOCTb».

B cooTBeTCTBMU C npaBuiaMmm ohopMIEHNS MEXrocyaapCTBeHHbIX CTaHAapToB corniacHo NOCT 1.3-
2008 3HaueHus gaBsieHUs NPU UCTbITaHUM Ha CMJ/IOWHOCTb YKa3aHbl B eAnHULax cuctembol CU.

B COOTBETCTBMM C MPUHATON  MEXrocyJapCTBEHHOW CUCTeMOW  0603HauyeHWt  3amMeHeHbl
cnepytowme o603HaYEHNS:

- npegena NpoOYHOCTU Ha pacTseHne RmHa o a;

- NpeAena Teky4vyecTu (Mpu HenponopuMoHasibHOM yaanHeHun 0.2 %) R ™ Ha a 02:

- pegena Teky4vectun (Npu obuem yanuHeHun 1.0 %) Rall Ha a

- OTHOCUTESILHOIO YA/IMHEHUA Nocsie paspbiBa A Ha 6.



FOCT I1SO 9329-4—2013

M E X IO CVY 4 APCTUBETHHB 1 C TAHOAPT

TPYBbl CTA/IbHbLIE BECWOBHBLIE ANA PABOTbI NOA4 AAB/TEHVMEM
TexHu4yeckne ycnosusa
YacTtb 4

AYCTEHUTHbIE KOppO3I/IOHHO-CTOI7IKMe cTanun

Seamless tubes from austenitic high-alloy steels for pressure purposes. Specifications

Jarta eBefernns — 2015—01—01

1 O6nacTb NPUMEHEHUSA

HacTtosAwmini ctaHgapT pacnpocTpaHseTcs Ha 6ecluoBHble TPybObl KPYr/ioro MorepevyHoro CeyeHus,
N3rOTOB/IEHHbIE U3 ayCTEHUTHbIX BbICOKO/IErMPOBaHHbIX CTasIeN.

Tpy6bl npefHasHayeHbl A1 paboTbl Noj AaB/IeHNEM B YC/1I0BUSIX BO3LENCTBUS arpeccuBHbIX cpef
Npy KOMHATHOW, MOHWKEHHOW WM MOBbIWEHHOV Temnepatypax, Hanpumep B YCTaHOBKax BbICOKOIO
AaBfIeHNs, XMMUYeCKMX YCTaHOBKax, naporeHeparopax u TpybonpoBOAHbIX CUCTEMAX.

Tpybbl, W3rOTOBJIEHHbIE B COOTBETCTBMM C HACTOAWMM CTaHA4apToM, MOryT COOTBEeTCTBOBaTb
pas/iMyHbIM TpeboBaHMAM K CBOWNCTBaM MpW KOMHATHOWM TemnepaType, YAapHOU BA3KOCTU NPW MOHMKEHHbIX
TeMneparypax W npejeny TEKy4yecTU MNPV MOBbIWEHHbIX TeMnepaTtypax B 3aBUCUMOCTW OT HasHavyeHus u
YCMI0BWIA 3KCnyaTaymm.

Monb3oBaTenn HacTosLWEro crtaHAapTa Takke AO/MKHbI yUuTbIBaTh TpeboBaHms 1ISO 1129. ISO 2037,
ISO 6759. ISO 7598. Tpybbl AN KOT/IOB M COCYAOB BbICOKOrO AaBfieHMS [AO/MDKHbl COOTBETCTBOBaTb
Tpe6oBaHuam ISO/R 831 n ISO 5730.

MpunmeyvaHune

1 TepmuH «tube» ABNsSieTCA CUHOHUMOM «pipe»; B HaLWOHaNbHOI TPY6HO NPOMbILWAEHHOCTN B 060MX CAy4Yasx
MNCNONb3YIOT TEPMUH «Tpyba».

2 HactoAwmii ctaHfapT MOXHO NPUMEHATb K Tpyb6am Apyroro (HeKpyrnioro) monepeyHoro ceyeHus. B aTtom
cnyyaB crnefyeT NPUMEHSTb TPeGOBaHMA K XMMUYECKOMY cOoCTaBy W MexaHW4eckuMm cBolicTBam Tpy6 HacTosLiero
cTaHgapTa. OcTanbHble Tpeb0oBaHUA [O/MKHbI OblTb COrIaCOBaHbl MeXAY N3roTOBUTENEM U 3aKa3uynKoM.

HacTosAwmii cTaHgapT He pacnpoCcTpaHaeTcs Ha:

a) obcagHble, HACOCHO-KOMMPECCOpPHbIe, B6ypunbHble TPy6bl 1 TPybbl ANA TPy6ONPOBOAOB He(dTAHON
1 ra3oBOli MPOMBbILLIEHHOCTY;

b) TPy6bl AN TPAHCMOPTUPOBaHUSA rasa, BOAbl U CTOYHbIX BOA.

O6ume TexHn4Yeckne TpeboBaHUA K Tpyb6am npmBeseHbl B 1ISO 404.

2 HopmaTuBHbIE CCbIIKN

[Ns npyMeHeHUs HacTosLWero ctaHgapTa Heo6Xo4UMbl Criefytolme CCbISTIOYHbIE JOKYMEeHTbI. Ons
[AaTVPOBaHHbIX CCbISIOK NPUMEHAIOT TO/IbKO YKa3aHHOe 13gaHue CCbI/TIOYHOro AOKYMEHTA;

ISO 148:1989 1Steel - Charpy impact test (V-notch) (Ctanb. WcnbiTaHne Ha ygap no Wapnun (o6pas-
uoB ¢ V-06pa3HbIM Hagpe3om)

ISO 377-1:1989”' Selection and preparation of samples and test pieces of wrought steels - Pari 1:
Samples and test pieces for mechanical test (OT60p 1 npuroToBneHne Npo6 1 06pas3LoB A/t UCNbITAHWUA U3
necopmumpyembix ctaneii. Yactb 1. Npobbl 06pasubl 418 MexaHUYeCcKUX UCMbITaHWi)

ISO 404:1992 Steel and steel products - General technical delivery requirements (CTasib 1 CTa/ilbHble
3arotoBku. O6LMe TEXHUYECKMEe YC/I0BUSI MOCTaBKN)

ISO 683-13:19863L Heat treatable steels, alloy steels and free cutting steels - Part 13: Wrought
stainless steels (Ctann Tepmoob6paboTaHHble, /lerMpoBaHHble M aBTOMaTHble. YacTb 13: [lehopmupyemasn

" [eiictByeT ISO 148-1:2009.
r| AeiictByeT ISO 377:1997.
!| felicTByeT TONbKO ANA NPUMEHEHUS HACTOSALero cTaHaapTa.

M3gaHne oguymansHoe
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KOPPO3NOHHO-CTOMKas cTanb)

ISO 6892-2:20111 Metallic materials - Tensile testing at elevated temperature (Matepuanbl
MeTanmyeckme. NMPoYHOCTb Ha paspbIB NPV NOBbILIEHHOW TeMnepaType)

ISO/R 831:1968r Rules for construction of stationary boilers (KoTnbl cTaynoHapHble. PyKoBoACTBO Mo
N3rOTOB/IEHUIO)

ISO 1127:1992 Stainless steel tubes - Dimensions, tolerances and conventional masses per unit
length (Tpy6bl 13 HepxaBetoLet cTann. Pasmepsbl, AOMYCKM U YC/IOBHAsA Macca Ha eguHuLY AJ1MHbI)

ISO 1129:1980 Steel tubes for boilers, superheaters and heat exchangers - Dimensions, tolerances
and conventional masses por unit length (Tpy6bl cTanbHble pAnNa 6oiinepoB, neperpesatenen un
Ten/1006MeHHUKOB. Pa3mepbl, 4ONYCKN W YC/IOBHbIE MacCbl Ha e ANHULLY A/TNHBI)

ISO 2037:1992 Stainless steel tubes for the food industry (Tpy6bl 13 HepxaBetouweli ctann ansa
NULLEBOW MPOMbILLIEHHOCTHN)

ISO 2566-2:1984 Steel - Conversion of elongation values - Part 2: Austenitic steels (Ctanb. Tabnuubl
nepeBoja BeNIMYNH OTHOCUTENIBHOIO YA/IMHEHUs. YacTb 2. CTanun ayCTeHUTHbIE)

ISO 3205:1976 Preferred test temperatures (TemnepaTypbl, nNpegnoyTuTesibHble A/ MNPOBeAeHUs
MCNbITaHN)

ISO 3651-1:19763 Determination of resistance to intergranular corrosion of stainless steels - Part 1
Austenitic and ferritic-austenitic (duplex) stainless steels - Corrosion test in nitric acid medium by measure-
ment of loss in mass (Huey test) ( Ctanu HepxaBetowme. OnpeaeneHmne CTOMKOCTU K MEXKPUCTaIIMTHON
Koppo3un. Yactb 1. AycTeHUTHbIe 1 (heppuUTHOAYCTEHUTHbIE (4YMNNeKC) HepxaBetolwme cTasim. KopposnoHHoe
ncnbiTaHVe B a30THO KMC/0Te NOCPEACTBOM U3MEPEHUsI NOTepu Macchl (MeToa Xbio))

ISO 3651-2:19764 Determination of resistance to intergranular corrosion of stainless steels - Part 2:
Ferritic, austenitic and  ferritic-austenitic (duplex) stainless steels - Corrosion test in
media containing sulfuric acid (Ctanu HepxaBetwme. OnpepenieHne CTOMKOCTU K MEXKPUCTIIUTHOM
Koppo3unn. YacTb 2. ®PeppuTHble, ayCTeHUTHble U (heppuUTHOAYCTEHUTHbIE (AYNMEeKC) HepxaBewlwme CTaun.
Koppo31oHHOe ncnbiTaHne B cpefe, cofepxallei cepHyto kucnoty (metog LTtpayca))

ISO 4200:1991 Plain end steel tubes, welded and seamless - General tables of dimenstons and
masses per unit length (Tpy6bl CTa/ibHble C rNagKUMU KOHLaMK, cBapHble 1 6ecwoBHble. Obwme Tabnumubl
pasmMepoB 1 Macc Ha eANHULY MEPHOW AJ/INHbI)

ISO/TR 4949:1989”~ Steel names based on letter symbols (HaumeHoBaHWsi CTasin Ha OCHOBe
BYKBEHHbIX CMMBOJIOB)

ISO 5252:1991 Steel tubes - Tolerance systems (Tpy6bl cTasibHble. CUCTEMbI [OMNYCKOB)

1ISO 5730:199221 Stationary shell boilers of v.elded construction (other than water-tube boilers (Kotnbi
cTaunoHapHble € AbIMOrapHbIM/ Tpy6amy CBapHOWM KOHCTPYKUMMK (KpOMe BOAOTPYOHbIX KOT/IOB))

ISO 6759:1980 Seamless steel tubes for heat exchangers (Tpybbl cTa/ibHble 6eCLUOBHble W©3
HepaBetoLel cTann Ans Ten1I000MeHHUKOB)

ISO 6761:1981 Steel tubes - Preparation of ends of tubes and fitting for welding (Tpy6bl cTanbHble.
Pazpgenka KOHUOB Tpy6 1 OUTUHIOB NMoj CBapKy)

ISO 6892-1:19844L Metalfcc materials - Tensile testing (MaTepuanbl meTasimyeckue. licnbiTaHne Ha
pacTshkeHuWe npy TemnepaType oKpyatoLleli cpepl)

ISO 7438:19854" Metallic materials - Bend test (MaTepuanbl MeTasiindeckune. VicnbitaHne Ha n3rmob)

ISO 7598:1988 Stainless steel tubes suitable for screwing in accordance
with 1ISO 7-1 (Tpy6bl M3 KOPPO3VUOHHO-CTOWKOWM CTann Ans1 Hape3kn pe3bbbl no MCO 7-1)

ISO 8492:1986°: Metallic materials - Tube - Flattening test (Matepmnanbl meTannyeckme. Tpybbl.
VcnbiTaHne Ha cnaowmuBaHmne)

ISO 8493:1986"; Metallic materials - Tube - Drift expanding test (Matepuwanbl MeTannnyeckue.
Tpy6bl. VicnbiTaHne Ha pasgady)

ISO 8495:1986s' Metallic materials - Tube - Ring expanding test (MaTepuanbl MeTa/l/INYECKME.
Tpy6bl. VicnbiTaHne Ha pa3BasibLOBKY KO/bLA)

11 flelicTByeT B3ameH SO 783:1989.

" NleficTByeT TONbKO A4NA NPUMEHEHNsA HacToALWero ctaHgapTa.
1 feiictByeT ISO 3651-1:1998.

41 fleiicTByeT ISO 3651-2:1998.

A leiicTByeT ISO.TS 4949:2003.

W [lelicTByeT TO/IbKO ANA NPUMEHEHUA HACTOSALero cTaHgapTa.
AfeiicTByeT ISO 6892-1:2009

M fenictByeT ISO 7438:2005

A fietictByeT 1SO 8492:1998.

4 feicteyeT 1SO 8493:1998.

4 fleticTtByeT I1SO 8495:1998.
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ISO 8496:198611 Metallic materials - Tube - Ring tensile test (MaTepnanbl meTananyeckue. Tpy6bl.
McnbiTaHne Ha pacTshkeHne KonbLa)

ISO 10893-1:20112' Non-destructive testing of steel tubes - Part 1: Automated electromagnetic testing
of seamless and welded (except submerged arc-welded) steel tubes for the verification of hydraulic
leaktightness (HepaspyLwatowmii KOHTPONb CTa/lbHbIX TPy6. YacTb 1. ABTOMATUYECKUI 3/1eKTPOMarHuTHbIN
KOHTPOJIb CTa/IbHbIX GECLUOBHbIX U CBapHbIX TPYO (KpoMe TpyO, MONy4YeHHbIX AYroBOW CBapKoi nog do1tocom)
ON5 Bepudukaummn repmeTmyHoCTH)

ISO 10893-10:20113 Seamless and welded (except submerged arc-welded) steel tubes for pressure
purpose - Part 10: Full peripheral ultrasonic testing for the detection of longitudinal imperfections (Tpy6bl
CTa/IbHble GECLIOBHbIE U CBapHble (KpoMe Tpy6, MonyyYeHHbIX AyroBOlV CBapkoli nog ¢/1tocoM) HanopHble.
Yactb 10. YnbTpasBYKOBOW KOHTPO/Nb BCel nepudepuitHoii NOBEpPXHOCTM [AN1A  O6HapyXeHus
NPOAO/IbHbLIX HECOBEPLUEHCTB)

ISO/TR 9769:1991 Steel and iron - Review of available methods of analysis (CTanb n uyryH. O630p
CyLLECTBYHOLMX METOAOB aHa1M3a)

ISO 10332:199441 Seamless and welded (except submerged arc-welded) steel tubes for pressure
purposes - Ultrasonic testing for the verification of hydraulic leak-tightness (Tpy6bl cTa/ibHble 6eCLIOBHbIE U
cBapHble (Kpome Tpy6, MOJTyYeHHbIX AyroBOi cBapkol nog /1t0coM) HamopHble. Y/1bTPa3BYKOBOVM KOHTPO/b
0N NPOBEPKN repMeTUYHOCTY)

ISO 10474:1991 Steel and steel products - Inspection documents (CTasib U CTa/lbHble WU3AeNVA.
JOKYMeHTbI O KOHTpoOsie)

ISO 10893-8:2011G3 Seamless and welded steel tubes for pressure purposes - Part 8: Ultrasonic
testing of tube ends for the detection of laminar imperfections (Tpy6bl CTafibHble 6eCLIOBHbIE N CBapHble
HanopHble. YacTb 8. Y/IbTPa3ByKOBOW KOHTPO/Ib KOHUOB TPY6 A1 06HaPYXEHUS CIOUCTbIX HECOBEPLLEHCTB)

ISO 14284:1996 Steel and iron - Sampling and preparation of samples for the determination of
chemical composition (Ctanb 1 4yryH. OT60p 1 NPUroTOB/IeHNe 06pPa3LOB A/ OonpeAeeHNss XMMMUYEeCKoro
cocTaBa)

MpumeuyaHue - MMpu NONb30BAHUM HACTOSILLMM CTaHAAPTOM Lieslecoo6pasHo NPoBepUTh AeicTBUE CCbi-
JIOYHLIX CTAH4APTOB B MH(OPMALMOHHOW CUCTEME O6LLEro MoSb30BaHWs — Ha ouuManbHOM caiite defepanbHOro
areHTCTBa Mo TEXHUYECKOMY PErysIMpoOBaHUI0 U MeTPOIorun B CeTU HTepHET UKW MO eXerof4HoMy UHOPMaLNOHHOMY
ykasatenio «HauuoHasbHble CTaHAapTbl», KOTOPbIA ONy6MKOBAH MO COCTOSIHWIO HA 1 siHBapsi Tekyliero roga, v no Bbl-
nyckam eXeMecsuyHoro MHPOPMAaLMOHHOIO yKkasaTens «HaluuoHaibHble CTaHAAPTbI» 3a TEKYLW WA ro4. ECNU CCbNOYHBbI
CTaHAapT 3amMeHeH (M3MEeHeH), TO NPW MOJb30BaHWM HACTOALWMM CTaH4APTOM cfiefyeT PYKOBOACTBOBATHLCS 3aMEHsI0-
WMUM (M3MEHEHHBbIM) CTaHAAPTOM. ECM CCbIIOYHLIA CTaHAApPT OTMEHEH Ge3 3aMeHbl, TO MOJIOKEHME, B KOTOPOM AaHa
CCbIfIKa Ha HEro, NPUMEHSIETCS B YacTyu, He 3aTparvBatoLeii 3Ty CCbIKy.

3 O603Ha4eHus
3.1 O603HaYeHNa paamepoB Tpyo

D - HapyXHbIii guameTp;
d (D,) -BHYTPEHHUWI AnameTp;
t (T) - ToAWMHA CTEHKN.

3.2 O603HauYeHUss NpeaenbHbIX OTKOHEHU pasMepoB Tpy6

O603HaueHus1 NpefesbHbIX OTKIOHEeHU pa3MepoB TPy6 COOTBETCTBYIOT 0603HAUEHUSIM, MPUHATLIM B
1ISO 5252.

3.3 O603HauYeHUsl, UCNOJIb3yeMble NPU ONUCaHUN UCTbITAHWIA

3.3.1 O603Ha4YeHns, Ucnosb3lyemMble NPy ONNCaHUM UCMbITAHUA Ha pacTsxeHune - no ISO 6892.
3.3.2 O603Ha4eHus, UCMosib3yemMble NMpu OMUCaHUN UCMbITaHUA Ha CrloWMBaHMe:

H - paccrtosiHne mexay CriowmBatoWmMmMm NoBEPXHOCTAMU,

a (K) - koadhdpmumneHT gecdopmaymn.

"OelicTByeT ISO 8496:1998.
1 feiictByeT B3ameH ISO 9302:1994.
[eiictByeT B3ameH ISO 9303:1989 1 ISO 9305:1989.
* NeiicteyeT ISO 10332:2010.
S [lelicTByeT B3ameH 1SO 11496:1993.
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3.3.3 0603Ha4yeHus, UCNosib3yeMble NPY ONUCAHUN UCTIbITaHUA TMAPOCTAaTUYECKUM [aB/IEHNEM:
P (p,) - ncnbiTaTenbHOe AaBneHue:
S - pgonyckaemoe Hanps)keHue B CTEHKe TPyObl Npy UCMbITaHUW.

4 WNHdopmaumsa, npegocTtaBngemMas 3aka3zumkom
4.1 O6a3aTenbHan nHdopmaumsa

B 3aka3e Ha TpyObl 3aKa3uuK AO/KEH yKa3aTb:

- HaMeHoBaHWe n3gennsa - Tpyba,;

- 0603HaveHWe cTaHgapTa Ha pasmepbl:

- pasMepbl (HapyXHblii AnameTp 1 TOMWMUHY CTEHKU WUAW. eC/IN COTMIaCOBAHO MeXAY WU3roTOBUTENEM U
3aKa34yMKoM, BHYTPEHHUI AraMeTp W TO/ILWUHY CTEeHKM) B MuaanmeTtpax (7.1):

- anvHy (7.2);

- npeesibHble OTK/IOHEHMS ANMHBI AN TPY6 MepHOI ANVHbI, npeBbiwatowein 12 m (7.3.2);

- 0603HavYeHne HacTosLero cTaHgapra:

- Mapky cTanu (Tabnuua 1);

- KaTeroputo ncnbelitaHuii (9.2);

- TN AOKYMeHTa O NpMeMoYHOM KOHTpose (9.1 n pasgen 12).

4.2 lononHuTenbHas nHpopmauns

B 3akase Ha Tpybbl, MocTaB/iieMble B COOTBETCTBUM C TpebGOBaHMAMW HaCTOsWero craHAapTa,
3aKa3uMK MOXeT yKasaTb criefylolme AONonHUTeNbHble TpeboBaHWA, npeaBapuTeNbHO cOrnacosaB UX C
N3rotosuTesniem:

- cnoco6 Bbinnaesku ctanu (5.1);

- TepMUYecKyto 06paboTKy B npoLecce ropsdeii gecdopmaumm Tpy6 (5.3.1. nepeuncrnerme b));

- cneynasnibHble NpefefibHble OTK/IOHEHMS HapPY>XXHOro AnameTpa W TO/LWMHBI CTEHKM (OT/mMyaroLlmecs
OT yKasdaHHbIX B Tabnunuax 5 un 6);

- NpoBefeHNEe WCMbITaHMI MexaHM4YeCckux CBOWCTB Ha o6pasuax, TepMuyecku o6paboTaHHbIX Mo
cneymanbHoOMy pexumy (6.2.1);

- BbINOJIHEHMeE hackn Ha KoHuax Tpy6 (8.2);

- cneymasnbHble Tpe60BaHUA K NPSAMOINHeHOCTN TPy6 (8.1.7);

- TMN noBepxHocTn (8.1.1 n Ttabnuua 7);

- KOHTPO/Ib XMMU4yeckoro coctasa Tpy6 (9.3);

- onpegeneHve npegena TekyvyecTU MpW MNOBbIWEHHOM TemnepaType, HOpPMbl npegena TeKy4yecTw,
oT6opa 06pas3yoB 1 TemnepaTtypa ucnbitaHus (9.4.2);

- rmapocTaTnyeckoe ncnbiTaHne crnaowHocTu (9.5);

- UCNbITaHMe Ha yaapHbIi n3rnb npu KoMHaTHoOM TemnepaTtype (9.9.5.1);

- UCMbITaHVe Ha yAapHbIA n3rnb npu NoHmwkKeHHOW TemnepaTtype (9.4.3 1 9.9 5.2);

- cneymanbHble TpeboBaHNAa K Mapkuposke (10.3);

- HepaspyLlalLWnii  KOHTPONb A5 BbISAIB/IEHUA MonNepeyHbiX gedektoB (9.9.8.2, ans karteropuun
ncnbiTaHni lly;

- HepaspyLlalowmnii KOHTPOIb KOHLOB TPy6 A1 BbliAB/IEHUA paccnoeHuii (9.9.8.3);

- UCMbITaHMe Ha CTOMKOCTb K MEeXKPUCTa/ISIUTHON Koppo3um (6.4);

- HaHeceHwue WTpMxXoBOro koga (10.1);

- HaHeceHue cneunasibHOro 3alnTHOro NokpbITUA (pasgen 11).

4.3 Npumep 0603HavYeHna Tpyb B 3akase

Mpumep 0603HayYeHMs 6ecloBHbIX TPy6 pasmepamu, cooTBeTCTBYHOWMMKM ISO 1127. -  HapyXHbIM
nonameTpom 168.3 MM. TONWMHOW CTEHKM 4 MM. MEPHOW A/IMHOW 6 M. 13 cTann mapkm X 6 CrNiNb 18 11 u c
noBepxHoCTblo Tuna HFS2, noaBeprHyTbiX MNpuemMo-cAaToOYHbIM — UCMbITaHUAM  Kateropun | C
npunaraemMbiM [LOKYMEHTOM O NpPUeMOYHOM KOHTpose Tuna 3.1.B no ISO 10474:

Tpy6a ISO 1127 - 168,3*4 -6 - TOCT P ISO 9329-4-X 6 CrNiNb 18 11- HFS2- | - ISO 10474
3.1.B
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5 TexHonorma nponsBoAcTBa
5.1 Cnoco6 BbIN/aBKK cTanu

Mo Tpe6oBaHMIO 3aKa3umKy 40/MKHA 6bITb NpegocTaB/ieHa MHopPMaLMa 0 Cnoco6e BbIMIaBkv CTau.

MpumeuaHune - CTanm MOTYyT 6biTb Pas/iNTbl B CAWTKX, 3aroTOBKM WM MOJSIyYEHbI APYTMM CMOCOGOM,
NPMBOASALWMM K aHaforMyHbiM pesynbtatam. lpu HenpepbiBHOW pasnuBke cTaneil pas/MuHbiX Mapok JO/MKeH 6biTb
WAEHTUNUMPOBAH U MOMHOCTLIO YAaneH NepexofHblii yyacToK MeTasia. YAaneHne NepexofHoro y4yacTtka AOSKHO
6bITb NPOBEAEHO B COOTBETCTBMM C yCTAHOB/IEHHOI NpoLeaypoii, o6ecneunBatoLLeil pasgeneHre Mapok cTanu.

5.2 Cnoco6 nponsBoacTBa Tpy6

Tpy6bl M3roTOBASAKOT 6GECLWOBHbLIMX crnocobamu ropsiyeii MNM  XonogHoi pgechopmauumm  wm
KOMGUHaUNER 3TUX CNoco6oB.

TepMUHbI «ropsiyefedpOpMUPOBaHHbIE» U «X0/10AM0AeDOPMMPOBanHbIE» NPUMEHSIIOT NO OTHOLUEHWUIO
K COCTOSIHMIO TPY6 40 TepMuyecko o6paboTkn, NPOBOANMOIN B COOTBETCTBUM C 5.3.

Ecnun He cornacoBaHo MHOe, cnocob Npon3BoAcTBa TPy6 BbIGUPaeT U3roToBUTE b.

5.3 Tepmnyeckas obpaboTka 1 yc/ioBMSA NOCTaBKU

5.3.1 Tpy6bl NoOCTaBASAT TepMu4yeckn 06paboTaHHbIMW MO Bcel AnuHe (Tabnuua 3) B O4HOM U3
crefyowmx COCTOSHUINA:

a) B COCTOSIHAM NOC/ie TepMnUYeckoil 06paboTkM Ha TBEPAbI pacTBop;

b) MO COrNacoBaHWIO MeXAy W3roToBUTENleM W 3aKa3uMKOM B COCTOSIHUM MOC/le TepMUYecKor
obpaboTkn B npouecce ropsadeli gedopmauun, ecnm Tpybbl noaBepranvcb gedopmauum B MHTepBasie
TemnepaTtyp 06paboTkn Ha TBeEpPAbI/i pacTBOP, YKa3aHHbIX B Tab/vue 3. U yCKOPEeHHOMY oX/iaxaeHuio (4.2).

5.3.1.1 Tun 1 coCTOsiHMEe MOBEPXHOCTU TPy6 YykasaHHbl B Tabnuue 7. Tun NOBEPXHOCTUM Tpy6
BblOMpaeT 3aka3unk (4.2 n Tabnuua 7).

5.3.2 Tepmunyeckass ob6paboTka Ha TBepAbl/i pacTBOp 3ak/ovaeTcss B paBHOMEpPHOM HarpeBe Tpy6 Ao
TemnepaTypbl, Haxogsuleiica B npegenax WHTepBasa, ykasaHHOro B Tabnuue 3. u nocnegyollem
YCKOPEHHOM OX/TaXAEHUN.

MpumeuaHune - B cnyyaB npoBegeHus nocnegytouieli ropsyeli o6paboTku Tpyb, Hanpumep ropsyei

TMBKKM, ANA NPefoTBPaLLEHUs 3HAUYNTENBHOTO U3MEHEHWUS CBOICTB CTalM MOXET OblTb NPOBEAEHA [OMNOSHWUTE/bHAs
o6paboTka, HanpMmMmep CTabUNN3NPYIOLLNA OTXKKT.

6 TpeboBaHuA K MaTepuasly Tpyo
6.1 Xumunueckunii coctaB
6.1.1 AHanns naaBku

XumMmunueckuii cocTaB cTanu. onpegensiembli no pesynbTaram aHanusa nnaBKw,
[OJIKEeH COOTBETCTBOBATb yKasaHHOMY B Tabnvue 1
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6.1.2 AHanus usgenusa

Mo Tpe6GoOBaHMIO 3aKa3uMka XVIMWYECKWIA COCTaB CTasiv, onpefesisieMblii MO pe3ynbTataM aHaimsa
MeTanna Tpy6 (9.3), 4O/MKEH COOTBETCTBOBATb yKa3aHHOMY B Tabiuue 1 ¢ yyeTom npegesibHbIX OTKIOHEHW
aHa/n3a nnaBKW, yKka3aHHbIX B Tabnvue 2.

Ta6nuua 2 — MNpeaenbHble OTKIOHEHUS XMMMUYECKOIo COCTaBa CTasiv OT yKa3aHHOro B Tabnvue 1

B npoueHTax
XumMunueckmi MaccoBas 00N 3/1eMEeHTOB.
MpeaenbHoOe OTK/IOHEHNE
3/71eMeHT yCTaHOBJIEHHAs A1 aHann3a nnaBKu

r Ao 0.030 Bk/tOu. + 0.005

OT10.030 go 0.10 Bk/tOM. +0.01
Si He 6onee 1.00 + 0.05
Mn He 6onee 2.00 + 0,05
P He 6onee 0,040 +0.005
S He 6onee 0.030 + 0,003
Cr He 6onee 19,0 +0.20
Mo He 6onee 3.00 +0.08
N He 6onee 0.22 +0.02
Nb He 6onee 1,20 +0.05
Ni He 6onee 14.50 +0.15
Ti He 6onee 0.80 +0.15
B He 6onee 0.005 + 0.0001

B npegenax oAHol NnaBKu 411 OAHOrO 3/1IeMeHTa AOMYCKAeTCs OTK/IOHEHWE TOMIbKO MO BEPXHEMY WK
TOMBKO MO HWXKHEMY U3 3afaHHbIX Mpegenos. OAHOBPEMEHHOE OTK/IOHEHME M0 BEPXHEMY W HUKHEMY
npegenam He AOMyCKaeTcs.

Ecnm YCTaHOB/EHO TONBbKO nacoBoe OTK/IOHEHMe. MUHYyCOBOE OTK/IOHEHne
He lonycKaeTcs.

6.2 MexaHu4yeckmne N TexXxHoNormyeckne ceolictea

6.2.1 CpoiicTBa Tpy6 Npu KOMHaTHOW TemnepaTtype
MexaHunyeckne 1 TexHONOrMyeckue CBOWCTBa TPyO, onpegesieHHble MPUM KOMHATHOW TemnepaTtype
(23 £ 5) °C no I1SO 3205, Ao/MKHbI COOTBETCTBOBATb YKasaHHbIM B Tabnmue 3.

Ta6nuuya 3 — MexaHnyeckne CBOWCTBA NPV KOMHATHOW TemnepaType ayCTeHWUTHbIX cTanei B
COCTOSIHMM Mnocfle TepMuyeckoli 06paboTKn Ha TBepAblii pacTBOp, PeXvMbl TepMuyeckoli o6paboTkn 1
KOPPO3MOHHas CTOMKOCTb (4719 TOMLWMHbI CTEHKN 50 MM 1 MeHee)”

VicnbiTaHne Ha yaapHblii
VicnbiTaHne Ha pacTsxeHue

n3rn6
Mpepnen
Mapka ctanm TequeETvFl". H'mm". Mpepnen OTHOCMT;Cb:STWZﬂQSHeHMG . Pa60TaH Zﬂﬁiﬁasv'ﬂm'
He MeHee NPOYHOCTYU "
a 0,. H/MM2  MpoponbHbii  MonepeyHblii  MpoAonbHbIA  MonepeyHbli
os Ao o6paseul’ o6paszel, o o6pasel ob6pasey n s>
X 2 CrNi 8 10 180 215 480 - 680 40 35 85 55
X 5 CrNi 18 9 195 230 500 - 700 40 35 85 55
X 7 CrNi 18 9 195 230 490 - 690 40 35 85 55
X 6 CrNiNb 18 11 205 240 510-740 40 35 85 55
X 7CrNiNb 18 11 205 240 5 o Mo 40 35 85 55
X 6 CrNiTi 18 10 175 210 490 - 690 40 35 85 55
X 7CrNiTi 18 10 175 210 490 - 690 40 35 85 55
X 2 CrNiMo 17 12 190 225 490 - 690 40 35 85 55
X 2 CrNiMo 17 13 190 225 490 - 690 40 35 85 55
X 5 CrNiMo 17 12 205 240 510-710 40 35 85 55
X 7 CrNiMo 17 12 205 240 510-710 40 35 85 55
X 7 CrNiMoB 17 12 205 240 510-710 40 35 85 55
X 6 CrNiMoTi 17 12 210m> 245n> ?11001,-') 40 35 85 55
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MpogomkeHve Tabnmubl 3

WcnblTaHne Ha pacTsbxeHne VicnbiTaHme Ha yaapHbIi

n3rné
Mapka cranm Tekyngfvﬁea mmr.  Mpeaen OTHoCUTENbHOE YA/IMHEHNE TA. Pa6oTa ygapa KV. Ix.
He MeHee MPOYHOCTM %. He meHee HE menee
au a1 aH/mm3 TpoponbHbii  MonepeyHblii  MpogonbHbiA  [onepeyHbli
obpasey, s o6paseu’ o6pasey, 3 o6paseuld

X6CrNiMoNb 17 12 215 250 510-740 40 35 85 55
X 5 CrNiMo 17 13 205 240 510-710 40 35 85 55
X 2 CrNiN 18 10 270 305 580-780 40 35 85 55
X 2 CrNiMoN 17 13 280 315 580 - 80 40 35 85 55
OKOH4YaHue Tabnuubl 3

Vicnbitativie PekomeHgyemble

Ha cnaowm-  McnbiTaHne Ha pasgady

pPeXUMbl TEPMOO6PaGOTKM o
BaHve CToiiKOCTb K
Mapka ctanm yBeaneHMi D Temneparypa MERPMCTATF
Koatpcpw- AnA d1D. % O6o3Ha- 06paboTku Ox- JTHOR
AedMIJJ'PMI\(/IagILMVI a [o 0.6 23386 CB.O uyeHuesd Ha TBepAablii nz:ff' koppo3un1l
BKIOY.  Llnou 8 pacteop' ,"C

X 2 CrNi 8 10 0.09 9 15 17 Q 1000- 1100M w, a 9
X 5CrNi 189 0.09 9 15 17 (0] 1000- 1100 w. a 9T
X 7 CrNi 189 0.09 9 15 17 Q 1050- 1120 w, a N/A
X 6 CrNiNb 18 11 0.09 9 15 17 Q 1020 - 1120,b* w, a 9
X 7 CrNiNb 18 11 0.09 9 15 17 (0] 1050- 1120 w. a N/A
X 6 CrNiTi 18 10 0.09 9 15 17 Q 1020- 1120W w, a 9
X 7 CrNiTi 18 10 0.09 9 15 17 Q 1050- 1120 w, a N/A
X 2 CrNiMo 17 12 0.09 9 15 17 (0] 1020- 1120 w. a 9
X 2 CrNiMo 17 13 0.09 9 15 17 Q 1020 - 1120M w, a 9
X 5 CrNiMo 17 12 0.09 9 15 17 Q 1020 - 1120,b* w, a gTl'
X 7 CrNiMo 17 12 0.09 9 15 17 (0] 1050- 1120 w. a N/A
X 7 CrNiMoB 17 12 0.09 9 15 17 Q 1050-1120 w, a N/A
X 6 CrNiMoTi 17 12 0.09 9 15 17 Q 1020 - 1120 w. a 9
X6CrNiMoNb 1712 0.09 9 15 17 (e] 1020 - 1120 w. a 9
X 5 CrNiMo 17 13 0.09 9 15 17 Q 1020 - 1120M w, a 9
X 2 CrNiN 18 10 0.09 9 15 17 Q 1000 - 1100,b' w. a 9
X 2 CrNiMoN 17 13 0.09 9 15 17 (0] 1020- 1120 w. a 2
") Mpwn ToNWMHe cTeHkn 6onee 50 MM 3HAUYEHUS [OMXHbI ObITb COrNacoBaHbl MeXAy W3roTOBUTENEM W 3aKa3uWkoM.
') MpoaonbHbLI 06pa3ey - ocb o6pa3ya napassienbHa ocu Tpybbl; nonepeuvHblii obpasey - ocb ob6pasua

nepneHanKynsapHa K ocu Tpy6bl.
3 MNpuMeHUM, ecnu nonepeyHblii o6paseL, He MOXeT 6bITb U3roToBeH (9.4.1.5.5).

*) Q - Tepmuyeckas o6paboTka Ha TBepAblii pacTBop.

5) PekomeHAyeMble 3Ha4YeHusl, KpoMe cryyaeB, Korga TpebyeTcs ucnbiTaHue KOHTPObHbIX 06pa3L0B.

“) Mpu Tepmuueckoii 06paboTke B Neyy HEMPEepbIBHOTO AEWCTBUSI TemrnepaTtypy neuyun pekoMeHAyeTcs nofaepxuBartb
6113KOI K BEpXHEel rpaHuLe yCTaHOB/IEHHOTO UHTepBana.

') JonyckaeTcs He NpPoOBOAUTbL TepMU4YecKkylo 06paboTKy Ha TBepAblii pacTBop, ecnu npu ropsyeli gedopmaymn un
nocnepyLieM oxnaxieHnn Bce TpeboBaHWA K MexaHW4yeckuM CBOCTBAM W KOPPO3MOHHOW CTOWKOCTU Tpy6 6yayT
COOTBETCTBOBATb YCTAHOB/IEHHBIM.

“)w —BOAa; a - BO3[yX, YCKOPEHHOe oxnaxaeHuve.

") Mpy NpoBeAeHUM UCMbITaHWUst B coOoTBETCTBUM ¢ ISO 3651-2; g - A0 TemnepaTypbl, ykasaHHoli B rpade «lpepensHas
Temnepatypa. * C» Tabnuubl 4. VicnbiTaHne Ha CTOMKOCTb K MEXKPU3TaIIMTHON KOPpo3un He npumeHumo (NeA) ans ctanei,
npefiHasHayeHHbIX 415 paboTbl NP NOBbILLIEHHbIX TeMNepaTypax.

1') Ecnu npeanonaraeTcsi Tepmuyeckas o6pa6otka Tpy6 rnocsie NMocTaBku, PEKOMEHAYEeTCs NPUMEHATb TemnepaTypbl,
61113KMe K HWXHel rpaHuue uHTepsana. Ecnu Bo Bpems ropsueii gecopmauun TemnepaTypa He onyckaeTcs Huxke
YCTAHOB/IEHHOW HWXHEN rpaHuLbl, MOBTOPHYI TepMUYeckyto o6paboTky pekoMeHAyeTCs NPOBOAWUTbL MPY CrneayoLmx
Temnepatypax; 980 °C - pans craneii, He cogepxawux monubaeH; 1000 "C - pana ctaneil ¢ MaccoBoii fonei
mMonmbaeHa, paBHoit unn mexee 3 %; 1020 “C - ans ctanei ¢ maccoBoii foneit monuéaerHa 6onee 3 %.

n) Tonbko Ans Tpy6 TOMLWMHON CTeHKN He 6onee 6 MM.

MpumeyaHwne - Ecnvnocne noctaBku Tpy6 npeanonaraeTcsi NpoBefeHNe TepMUYeckoil 06pa6oTku Tpy6.
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oTAnyaloLeiica oT YyCTaHOBNEHHOW B HacTosWeM cTaHgapTe, WAW [AOMOMHWTENbHON TepmoobpaboTkm (4TO MoXeT
okasaTb BO3felicTBMe Ha MexaHuyeckue cBoiicTBa Tpy6), Mo TpebGoBaHWIO 3akasumka [OSKHbI GblTb NPOBeAEHbI
[ONOSTHUTE/IbHbIE  MexaHuWyeckne wucnbiTaHmsa Tpy6 Ha o6pasyax, Tepmuueckn o06paboTaHHbIX MO pexumam,
OT/IMYALWMMCS OT YKa3aHHbIX B Tabnuue 3. PexuMbl TepMuuyeckoit 06paboTky 06pasLoB U MexaHUyeckne CBOICTBA,
NOJTlyYeHHbIE MPW 3TUX UCTBITAHUAX, [OJ/DKHbI ObITh COr/TacCOBaHbl MEXAY U3rOTOBUTENEM U 3aKa3uMKOM.

6.2.2 CaolicTBa Tpy6 npu NOBbIWEHHON TemnepaType

6.2.2.1 Mpegensl Tekyyectn o 02 n a 10 meTanna Tpy6 Npv NOBbILEHHOW TemnepaType AO0/KHbI 6bITb
He MeHee, yKa3aHHbIX B Tabsimue 4.
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MpumeyaHune - lMpeaenbl TekyyecTn a”3 u a (g onpegensitoT no Tpe6oBaHMI0 3akasunka, B COOTBETCTBUU
c9.4.2.

6.2.2.2 [nuvTenbHas NPOYHOCTb MeTanna Tpyb /15 cnpaBku ykasaHa B Tabsvue A.l (npunoxeHue A).

6.2.3 CBoiicTBa Tpy6 NMpu NOHWXEHHON TemnepaTtype

MuHMManbHble 3HadYeHUss paboTbl yAapa v Temnepatypa WUCMbITaHU JO/MKHbI 6bITb COrflacoBaHbl U
yKasaHbl B 3aKase.

PaboTa ygapa npu MOHMXEHHbIX TemnepaTypax WCMbITaHWi A1 cnpaBku yka3aHa B Tabnuue B.1
(npunoxeHune B).

MpumeyvyaHune - PaboTy yaapa onpefensioT No TpebGoOBaHMIO 3akasynka B cOOTBeTCTBUMM C 9.4.2 anA
cTanei mapok, ykasaHHbIX B Tabnuue B.1 (npunoxeHue B).

6.3 CBapuBaeMOCTb

Ctanu gnsa npoussofcTBa TPy, NOCTaB/IIEMbIX MO HACTOALWEMY CTaHAAPTY, CUUTAIOTCA MPUrO4HbLIMU
ANns cBapku. OfHaKo 3aKasumk JO/MKEH YUUTbIBATbL, YTO MOBEeAEHWE CTasn NpyU CBapke W Mocsie Hee 3aBUCUT
He TO/IbKO OT CBOWCTB CTa/lM, HO 1 B 3HAUYNTESIbHO CTENEHM OT YC/IOBUIA N TEXHOIOTUWN CBapKK, a TakKxe oT
npegnonaraemoro 1crnosib30BaHUsA U3genunii N3 noctaBsieMbIX TPy6.

6.4 Koppo3noHHasa CTOMKOCTb

6.4.1 HacTtoAwmii cTaHgapT ycTaHaBnuBaeT TpeboBaHUSA MO CTOWKOCTM MeTanna Tpyb6 K
MEXKPUCTI/INTHOM  KOppO3UW 1 He paccmatpuBaeT [Apyrve BuAbl KOPpO3Mu WAW  BO3gelicTBue
KOPPO3NOHHbIX Cpes.

6.4.2 MNpoBeaeHne cneyvasibHbIX UCMbITAHN KOPPO3NOHHON CTOMKOCTU [O/DKHO ObITb COrlacoBaHo
MeXxy M3rotoBuTenem u 3akasumkom B 3akase. [1py 3TOM [0/KHbI ObITb COrnacoBaHbl YC/I0BUSA UCMbITaHN
1 OLeHKa pe3y/bTaTos.

Tpe6oBaHMs MO CTOMKOCTM MeTanna Tpyb6 K MEXKPUCTaI/IMTHOW KOPpPO3UU  AO/DKHbI  ObITb
cornacoBaHbl, Hanpumep Ha ocHose ISO 3651-1 nnu ISO 3651-2.

6.4.3 MNpu npoBefeHWM WCMbITAHUI Ha CTOMKOCTb K MEXKPUCTa/I/IUTHOM Koppo3un no ISO 3651-2
(9.4.4 1 9.9.6) cnepyeT NPUMEHSATL 3HAYEHUS, yKalaHHble B Tabnuue 3.

MpepenbHble TemnepaTypbl, A0 KOTOPbIX TPyObl 061a4al0T CTOMKOCTBIO K MEXKPUCTTINTHOM
KOppOo3uK, A5 CNpaBkn yKasaHbl B Tabnuue 4.

7 Pa3|v|epb|, Macca n npeanesibHble OTK/IOHEHUA
7.1 OnameTp, TONWMHA CTEHKN N Macca Tpyb

HapyxXHbIli gnameTp, TONWMHA CTEHKN N Macca 1 M Tpy6, nocTaBnseMblX MO HACTOSALEMY CTaHAapTy,
[O/DKHBbI cooTBeTcTBOBaTh ISO 1127 1 ISO 42001).

Ona Tpy6 cneuvanbHOro Ha3HayYeHWs HapyXHbIA AnameTp, TO/IWMHA CTEHKM M Macca 1 m Tpyo
[OJIKHbI cooTBeTCcTBOBaTh 1ISO 1129. ISO 2037. 1ISO 6759.

Mo cornacoBaHMIO MeXxAy W3roTOBUTE/IEM W 3akKa3umkom TpyObl MOryT ObITb M3rOTOBJIEHBI MO
BHYTPEHHEMY AMamMeTpy W ToNWMHe CTeHKW. B aTom cnydyae pasmepbl U UX npefesibHble OTK/IOHEHUSA
[0/MXKHBI 6bITb COrlacoBaHbl U yKa3aHbl B 3aKase.

7.2 AnnHa

7.2.1 Tpybbl W3roTOBNAT HeMepHon (7.2.2) wnn mepHoi (7.2.3) ANMHbI B COOTBETCTBUN C
TpeboBaHMAMY 3aKas3a.

7.2.2 Tpybbl HeMepHOV AIMHbI N3rOTOBAAIOT A/IMHON B Npegenax oT 2 40 7 M.

7.2.3 Tpy6bl MepHOW A/IMHbI W3rOTOBAAIOT C NpefeflbHbIMU OTK/IOHEHUSMU A/IMHbI, YKa3aHHbIMU B
7.3.2.

n B HauuoHanbHOW npombilwneHHocTn Poccuiickoli depepauun cTaHAAPTU30BaHHbIE 3HAYEHWUSI HAPYXHOTro
AvamMeTpa U TOMWUHbI CTEeHKM Tpy6 npuBeaeHbl B FTOCT 9940-81 gnA ropsyegedopmmpoBaHHbixX Tpy6, B TOCT 9941-
81 - ana xonogHogedopmMmupoaaHHbIx Tpy6.
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7.3 TlpepenbHble OTK/IOHEHUSA

7.3.1 MMpepfenbHble OTK/IOHEHUS HAPYXHOTO AnamMmeTpa U TONLWMNHbI CTEHKN
HapyxHbIli AnameTp u ToAWMHA CTeHKM Tpy6 [O/MDKHbI HaxoAWTbCA B Mpegenax [AOMyCTUMbIX
OTKNIOHEHUI, yKa3aHHbIX B Tabnuuax 5 n 6 (9.6). lpegenbHble OTKNOHEHMS HaPYXHOro Anamerpa u
TOMNWMHBbI CTEHKM TpyObl BbIGUPAOT B 3aBUCUMMOCTM OT TEXHOJIOTMW NPOU3BOACTBa TPy6, Mapku ctanu u

cnocoba nocriegyroLein o6paboTKu.

Ta6nuuya 5 — T[lpedesnibHble OTK/IOHEHWS  HapyXHOro AuvamMeTpa W TOJMWMHbI  CTEHKM
XonogHoAehopMNPOBaHHbIX TPY6

HapyxHblit guametp TosNWMHa CTEHKM

Knacc Knacc
O, vm npeaenbHbIX MpepensHoe npeaenbHbIX Mpepenbhoe
’ o OTK/IOHEHMNE o OTK/IOHEHNE
OTK/TOHEHUA OTK/IOHEHWIA
+1,0%, + 10 %.
He 6onee 219,1 D2 T3
HO He MeHee £ 0.5 MM HO He MeHee = 0.2 MM
Ta6nuuya 6 — TpefdenbHble OTK/IOHEHUS  HapYXHOro AuvameTpa W TO/WWUHBbI  CTEHKM

ropsiue4edopMMpoOBaHHbIX TPy6

HapyxHblii grameTp TonwyHa CTeHKn

Knacc Knacc
D. mm npegenbHbIX MpenenbHoe OTKI0HeHVe npeaenbHbIX MpepenbHoe OTKIOHEHNE
OTK/IOHEHUI OTK/IOHEHW
D1 +1.5%, T1” +15%.
HO He MeHee + 0,75 MM HO He MeHee + 0.6 MM
307 219.1 D2 Mo TpeboBaHMO 3aKka3umka T2 Mo Tpe6oBaHMi0 3aKa3umka
+1.0%. +12.5%,
HO He MeHee * 0.5 Mm HO He MeHee * 0.4 MM
+225%"
-15%
219,1< D £ 610 D1 + 1.5 %, T1 + 15 %. HO He meHee * 0.6
HO He meHee + 0,75 MM MM 40
T2 + 12,5 %. HO He meHee * 0.4
MM 41

Ansa Tpy6 TonwmHol cteHkn /5 0.1 D n/s 4 MM NpumMeHUM Tonbko knacc T1.
' Mo Tpe6oBaHWIO 3aKasuuka Ao/KHA 6biTb NpoBefeHa kannbpoBka KOHLOB Tpy6. Mpu 3TOM AONYCTUMbIE OTKIOHEHUS
Hapy>HOro AvameTpa Ha KoHuax Tpy6 AnunHoli 100 MM He A0/XKHbI npeBblwaTth + 0.6 %.
3 4nsa Tpy6 ¢ <S 0,05 D.
¢ Ana Tpy6 ¢ 0.05 O <<S 0,09 D.
ana Tpy6 c t >0.09 O.

K Tpy6am, nocTaBisieMbIM MO HACTOSILEMY CTaHAApTy, He MPUMEHUMbI crieyuanbHble npegesbHble

OTK/I0HEHUSA, npeaycMoTpeHHble 1ISO 2037 n ISO 6759.
Ha yyacTkax peMoHTa NoBepXHOCTU TPyO AOMNYyCKaeTCa YMeHbLUeHVe Hapy>KHOro gnamMmeTpa Ha A/inHe

He 6onee 1 M Huxe AonNycTuMoro MMHMMasibHOro 3Ha4veHud, npu ycnosuu, 4To TOJILMHA CTEHKU pr6 He

OyAeT BbIXOAWTb 3a AOMNYCTMMOE MUHUMasIbHOE 3HaYeHue.
OBa/IbHOCTb 1 Pa3MOTOJILLMHHOCTL TPY6 He A0/MKHbI BbIBOAUTL AMAMETP U TOJILUHY CTeHKU Tpy6 3a

COOTBETCTBYOLME AOMYCTUMbIE 3HAYEHUA
7.3.2 TpepenbHble OTKIOHEHUS A/IMHBI, MM. 47151 TPY6 MepHOW A/ IHbI:

th()

- 40 6 M BKJ/IHOM. - 0;
+15
- ce. 6 40 12 ™M BKIIOM. - 0,
-CB. 12 M BKMOY. - MpefesibHble OTK/IOHEHUs YCTaHaB/IMBAKOT MO COr/IaCOBaHWMI0  MexAay

N3roToBuUTENIEM U 3aKa34nNKOM.
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8 CocTosiHMe nocTaBKU
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8.1 CocTosiHME (Ka4eCcTBO) MOBEPXHOCTU M MPSAMOJIMHENHOCTbL TPY6

8.1.1

CocTosiHMEe NOBEPXHOCTU

Tpy6 06ycnoBneHo

crnoco6oM MPOV3BOACTBA, Bbl6paHHbIM

n3rotosutenem. Mo TpeboBaHMIO 3akasumka TPybbl M3rOTOB/SAIOT C MOBEPXHOCTbLIO, TUN KOTOPOW yKa3aH B
3akase (Tabnuua 7).

MpumeuyaHue

- CneuuanbHble TpeﬁOBaHVIH K COCTOAHUIO NOBEPXHOCTU pr6 A0JIKHbI 6bITb COracoBaHbl

MeXay U3rotoBnTesiemM N 3akazvymMkom 1 ykasaHbl B 3axase.

Tab6bnwuuya 7 - Tun nCcoCTOSHME NOBEPXHOCTU TPYO

Tvin

NMOBEPXHOCTA

HFS1

HFS2

HFS3

HFS4

CFs1

CFS2

CFS3

CFS4

CFS5

CFS6

Criocob nosyyeHunst

Fopsyvaa gedopmauus, Tep-
Munyeckasi o6paboTka 3|, mexa-
HUYecKoe yganeHne oKaviHbl

Fopsivan pechopmauus, Tep-
Munyeckas obpaboTka 3> TpaB-

neHuve

Fopsivaa pechopmauus, Tep-
Munyeckast o6paboTka 3), mexa-

Hunyeckas obpaboTka

Fopsvasa gechopmauns, Tep-

Muyeckasi o6paboTka * 6e3

yOaneHusi OKainHbI

XonopgHasa gedopmanms, Tep-
Muyeckast obpaboTka, 6e3
yAaeHNs OKa/INHbI

XonogHasa gecopmaums, Tep-
Muyeckass o06paboTka, mexa-
HMYEeCKoe WM XMMU4eckoe
yAaneHue oKaInHbI
XonopgHasa paedopmaunsn, Tep-
Munyeckasi obpaboTka, mexa-
HU4YeckKkoe nim Xxmmmnyeckoe
yAaneHne okanHbl, Tpasrie-
Hue

XonopgHasa gedopmaums, oT-
XUWT B 3alMTHOM aTMocdepe

XonoaHoe BosoYeHUe, OTKUT
B 3alLNTHOWN aTMocdepe

LnndoBaHne

CocTosiHue
" Mpumeyanns 2
NOBEPXHOCTUN
OuneHHas [ANnsa mexaHU4eckoro yganeHus

OK&JIMHbI MOXET 6bITb NPUMEHEHa,
Hanpumep apobecTpyiliHas
obpaboTka. Ecnu He cornacoBaHo
MHOe, Cnoco6 O4YnNCTKN BblbUpaeT
MN3roToBUTENb
MexaHunueckn o6pabo-
TaHHas
C npokaTHO OKa/lMHol  [na Tpy6, He Tpebylowmnx yaaneHuns
OKa/IMHbI, WX NoABepraeMblxX
nocrieAytoLlein MexaHnyYeckom
obpaboTke
[na Tpy6, He Tpebyowmnx yaaneHms
OKa/IMHbI, WK NoABepraemMbIx no-
cnepyrowein mexaHuyeckoli obpa-
60Tke

C npokaTHOI oKanmHol

Co cnegamui OKa/IMHbI

CseTnas nocse Tpas-
neHus. 6onee rnajgkas,
yem HFS2

CseTnas nocre omxura
B 3alMTHOM aTMOcCe-
pe. 6onee rnagkas, yem

CFS3
CgeT/iasi nocne omkura PekomeHayeTcst Ans
B 3aLnT- nocneaytoulero WangoBaHusi 1 no-

HO aTmocdhepe, 6onee
rnagkas, yem CFS3
nnn CFS4
LLinndoBaHHas, cnocob
WNndoBaHna 1 Wwepo-
X0BaTOCTb NOBEPXHOCTU
[0/DKHbI BbITb Ccornaco-
BaHbl

nnposaHunA

MoBepxHOCTU B cocTOoAHUN CFS3,
CFS4 unn CFS5 06bl4HO sBAsSIIOTCS
noaroToBUTEIbHLIMY 4>
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OKOH4YaHue Tabnuubl 7

Tvin CocrosiHve
Cnoco6 nosy4veHns ,
nosepxHocL rnoBepxHocT ' 1
CFS7 MonupoBaHne MonnpoBaHHas, cnocob

NnoJsINPOBKU N LLIEPOXO-
BaTOCTb NOBEPXHOCTU

MpumeyaHua

MoBepxHOCTN B cocTosAHUN CFS3,
CFS4 nnn CFS5 06bI4HO ABAOTCA
noaroToBUTENbHbIMU 41

[O/MKHBI BbITb COrnaco-
BaHbl
B 3aka3e MoryT 6bITb COracoBaHbl U ykasaHbl COHYETAHNA Pa3nNyHbIX TUNOB NOBEPXHOCTU.
' B cooTBeTcTBMM C Tabnuuelt 3 1ISO 683-13.
B cooTBeTcTBMM € 5.3.1.
Mpu Heo6xoaMMOCTH NocTaBky TPy6 cO WANDOBAHHOW MU NOMPOBAHHON NOBEPXHOCTLIO B 3aKase A0/IKHA 6biTb
ykasaHa obpabaTbiBaemasi NOBEPXHOCTb: BHYTPEHHAS U/WN HapyXHas.

8.1.2 MoBepxHOCTb TPY6 A0/MKHA ObITb OYULLEHHOW N HE UMETb AedeKTOB, BbIABASEMbIX BU3Ya/IbHbIM
KOHTponem (9.7).

8.1.3 CocTOosiHMe noBepxHOCTM Tpyb AO0/MKHO obecneumBaTb BbIABMIEHWE HECOBEPLUEHCTB, KOTOpble
[O/IKHBI ObITb YAa/1eHbI.

8.1.4 lneHbl, BO/IOCOBVHbI, 3a4Mpbl, 3aKaTbl, NOAPe3bl, PBaHWHbI N 3a60UHbI AO/DKHbI 6bITh YAasieHbl
MexaHW4yecKnm crnocobom mnu wavdoBaHuem, Npyu 3TOM TOJLWMHA CTEHKM TPy6 B MecTax 3aunCTKM He
[O/MKHA BbIXOAUTb 3@ A[OMNYCTMMblE MUHUMasIbHble 3HayeHUsl. PeMOHT MNOBEPXHOCTW CBapKoW He
ponyckaetcs.

8.1.5 HecoBseplueHCTBa NOBEPXHOCTW, BbIBOAALME TOJILNHY CTEHKM 3a AOMNYyCTUMblE MUHUMasIbHblE
3HaYeHus1, [O/KHbl cuMTaTbCs AedeKkTamMu, a MOBEepPXHOCTb - He COOTBeTCTBYMOLWEN TpeboBaHUAM
HacToslwero crtaHgapTa.

8.1.6 MNMoBepxHOCTb y4acTKka Tpybbl Noc/e yaaneHns HecoBepPLUEHCTBA A0J/IKHA NJ1aBHO NepexoauTb K
npunexatwiein NnoBepPXHOCTN TPYyObI.

8.1.7 Tpy6bl fO/MKHBI 6bITb NPAMOSIMHENHBIMU.

OTKNOHEHME OT NPAMOJIMHENHOCTN NO6BOro yyacTka TpyObl ANMHOW 1 M He A0/HKHO NpeBbIWwaTh 3 MM.

OTK/NIOHEHME OT NPAMOSMHEAHOCTN NO BCel A/NHEe TPy6 HapyXHbIM AnameTpom 6o0nee 50 MM He
[,0/DKHO npeBblwaTh 0.2 % ANVHBLI TPYObI.

Mo cornacoBaHWio Mexay W3roToBuTenem u
crneynasbHbIMN TPEGOBAHUSAMN K NPSAMOJIMHENHOCTN.

3aKa3uMKoOM [oMnyckaeTcs noctaBka Tpy6 co

8.2 OTaesnka KOHUO0B Tpyo
KoHubl Tpy6 [0/MKHbI ObiTb 06pe3aHbl NoA MNPAMbIM  YI/IOM U 3ayullieHbl OT 3ayceHueB. [lo

COrniacoBaHUIO N3roTOBUTENSA U 3aKa3unka Ha KoHuax Tpy6 Aos/mkHa ObITb BbIMOSIHEHA dhacka B COOTBETCTBUN
c ISO 6761.

9 KOHTpO!‘Ib N UCnblTaHUA

9.1 lokyMmeHTaunsa o NpMeMoyYHOM KOHTpoOse

9.1.1 Bugpl KOHTPONSA U UCNbITAHWIA, TUMNblI JOKYMEHTOB O NMPMEMOYHOM KOHTpose, ohopmisemMbIX No
pe3ynbTaTaM KOHTPOsSiA B cooTBeTCcTBUM € I1ISO 404 n ISO 10474. npuBefeHbl B Tabnuue 8. Buabl KOHTpONs
N UCMbITaHUA, TUMNbl OOKYMEHTOB O MPUEMOYHOM KOHTPOSIE [O/XKHbl ObITb YyKa3aHbl 3aka3yuukom npu

ochopmneHnn 3akasa (4.1).

Ta6nuuya 8- Cnocobbl KOHTpONA U MCMbITaHWA, TUNbI AOKYMEHTOB O NpUeMOYHOM KOHTpOse

Tvin Bup, Cnoco6 CopepxaHvie JoKymeHT
[OKYMeHTa [OKyMeHTa KOHTpONs [OKyMeHTa YC/I0BUAs NOCTaBKA nognvcbIsaeT
2.2 MpoTtokon O6bIYHbIN C ykasaHnem pe- B cooTBeTCTBUM C  YNOSIHOMOYEHHbI
ncnbITaHWii 3yNbTaToB KOH- TpeboBaHUAMM 3a- npeacTaBuTesb
TPONA W UCMbITa- Ka3a W. NpU Heob- M3roToBUTENS,
HUlA XOAUMOCTU. B COOT- KOTOPbI MOXeT
BETCTBUM C Tpebo- ObITb 3aHAT B
BaHMAMU 3aKOHOAA- MPOU3BOACTBEHHOM
TeNnbCTBa WM Tex- npouecce

HUYECKMX NpaBun
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OKOH4YaHue Tabnuubl 8

Tvin
[OKyMeHTa

2.3

3.1.A

3.1.B

3.1.C

3.2

Crniocob
KOHTPO/S

Bug,
[OKyMeHTa

CrneunanbHbii  prnemo-
NpOTOKON nc- caatoyHble
nbITaHni ncnbITaHns

CBunaeTenbCTBO
O MpPOXOXAeHUN
TEXHNYECKOro
KOHTPOA
«3.1.A»

CBunaeTenibCTBO
O MpPOXOXAeHUN
TEeXHUYeCKoro
KOHTpOAs
«3.1.B»

CBunaeTenbCTBO
O MPOXOXAeHUU
TEXHUYECKoro
KOHTpONA
«3.1.C»

AKT npuemku

CopepxaHue
[OKyMeHTa

C ykasaHuem pe-

3ynbTaToB

Tpons
HWiA

n

KOH-
ncnbliTta-

FOCT ISO 9329-4—2013

YcnoBus noctaBku

B cootBeTCcTBUN C
TpeboBaHuAMN 3a-
Kkasa W, npu Heob-
X0AMMOCTM, B COOT-
BETCTBMN C Tpebo-
BaHWSIMW 3aKoHoAa-
TenbCTBa WM Tex-
HUYECKUX NpaBun

B cooTBeTCcTBUM C
TpeboBaHuAMK  3a-
Kasza n TpeboBaHU-
AMW 3aKoHOAaTesb-
cTBa WM TexHu4e-
CKUX npasui

B cooTBeTcTBUU C
Tpe6oBaHUsIMK  3a-
Kasa 1, nNpu Heoo6-
XOAMMOCTW. B COOT-
BeTCTBUM C Tpebo-
BaHWAMU 3aKoHOZa-
TENbCTBA WM TeX-
HUYeCKnx npaBun

B cootBeTCcTBUU C
TpeboBaHNaAMUN  3a-
Kasa

B cootBeTCcTBUU C
TpeboBaHuAMN 3a-
Kasa

JOKyMeHT
noanucbiBaeT

YNONMHOMOYEHHbI
npeacraBuTeNb
MN3roToBUTENS,
KOTOpPbIiA MoXeT
6bITb 3aHAT B
npon3BOACTBEHHOM
npouecce

MHcnekTop,
npeAyCcMOTPEHHbIN
3aKoHO4AaTeNIbCTBOM

YNO/THOMOYEHHBI
npegctaBuTeNnb  U3-
roTOBUTENSA. HE CBSI-
3aHHbI ¢ Npou3Boa-
CTBEHHbIM  MpoLec-
com

YNONMHOMOYEHHbI
npeacraBuTeNb  3a-
Kasuumka

YNONMHOMOYEHHbI
npeactaBuTenb  U3-
rotToBUTENISl. HE CBS-
3aHHbI ¢ Npou3BoAa-
CTBEHHbIM  MpoLec-
COM. W YMNOJIHOMO-
YEHHbI npepcTaBu-
Teslb 3aKa3uunka

" B cooTBetcTBUM C ISO 10474 nop, 06bIMHLIM KOHTPOsIEM CriefyeT MOHUMATb KOHTPOSb U UCTIbITaHWs, NPOBOAVIMblE
V3roToBUTENIEM B COOTBETCTBUM C NPON3BOACTBEHHBIM MPOLIECCOM /151 O6EeCneveHns COOTBETCTBUS U3Le/ NS B paMKax

YCTaHOB/1IEHHOIo TeXHO/10rM4eckoro npotecca Tpe6OBaHMFIM 3aKasa.

9.1.2 Ecnm B 3akase ykasaHO MpefocTaB/ieHMEe CBUAETENbCTBA O MPOXOXAEHUM TeXHUYEeCcKoro
koHTpons (ISO 10474 - 3.1.A. 3.1.B wan 3.1.C) nnm akta npuemkn ( ISO 10474. 3.2), TO AO/KHbI ObITb
nposefeHbl (Tabnuua 8 n 9.2) nNpuvemo-cAaToyHble uchbITaHua Tpyo no 9.3 - 9.8. pesynbTaTbl KOTOPbIX
[OMKHbI 6bITh YKa3aHbl COOTBETCTBEHHO B CBUAETE/ILCTBE UK aKTe NMpUemMKU.

Kpome TOro, B CBUAETE/ILCTBE WU aKTe MPUEMKU AO0/MKHbI ObITb yKa3aHbl:

a) pe3y/ibTaTbl aHa/IM3a NiaBku;

b) pe3ynbTaTbl KOHTPOJIS U UCMbITAHUI B YaCTU BbIMNOSIHEHUSA AONOSTHUTENbLHBLIX TpeboBaHwuii (4.2);

C) naeHTUMMKaLUNOHHbIE AaHHble, OTHOCALLMECS K 3aKasy M pesy/sibTataM MCMbITaHui napTun Tpy6:

d) cBegeHVs 0 NpoBeAeHHOW TepMuyeckoi obpaboTke (5.3).

9.2 KaTeropun ucnbiTaHuit

Tpy6bl NoABepraT KOHTPOJTHO U UCTILITAHUSM, YKa3aHHbIM B Tabnmue 9.
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Ta6nuuya 9 - Buaukareropmm ncnblTaHnn

" KaTeropvsi ucnbraHumii
Bua, vicnbimaHnii

1 I
O6nA3atesnbHble BuayanbHbIi KOHTPONb (9.7) + +
KoHTposnib paszmepoB (9.6) + +
Fmagpoctatnyeckoe WCMbITaHWE WAW HepaspyLuatoLwuii
KOHTPO/b CNAOWHOCTK (9.9.7) + +
WcnbiTaHne Ha pacTskeHue npu KOMHaTHOIA
Temnepatype (9.9.2.1) . +
OAHO 13 WuCMbITaHWA: Ha cnaloWuMBaHWe, 3armé wm
pacTseHue konbLeBoro obpasua (9.9.3) + +
WcnbiTaHne Ha pasfgadvy oTpeska Tpybbl MM KOMNbLIEBOro
o6pasua (9.9.4) + +
HepaspyLuatoLnii KOHTPO/b ans BbISIB/IEHNSA
npoaonbHbIX Aedektos (9.9.8.1) - +
MpoBepka Mapku ctann (9.9.9) L4 +
JononHutensHble ' AHasIM3 XMMUYECKoro coctasa Tpy6 (9.9.1) 4
WcnbiTaHne  Ha  pacTsbkeHMe  npu  MOBbIWEHHOM
TemnepaTtype (9.9.2.2) ¢ +
WcnbiTaHne Ha  yAapHbIi  u3rM6  MNpu  KOMHaTHOM
Temnepatype (9.9.5.1) L4 +
WcnbiTaHne Ha  yAapHbli  u3rM6  Mpy MOHWKEHHOW
Temnepatype ANns TpyO6 TOMWMHON CTEeHKM 6 MM K 6Gonee
(3.95.2) + +
Hepaspywatowmnii KOHTPO/b ans BbISIB/IEHUSA
nonepeyHbIx aecektos (9.9 8.2) +
HepaspyLatoLymnii KOHTPO/Ib  KOHUOB  Tpy6  Ans
BbISIB/IEHUS paccrioeHunii (9.9.8.3) 4 +
McnbiTaHNe Ha CTOMKOCTb K MeXKPUCTaU1INTHOW
koppo3un (6.4 1 9.9.6) ¢ +

Ecnun cornacoBaHo Mexay M3roToBUTE/IEM U 3aKa3uyMkoOM 1 yKa3aHO B 3akase.

Kateropun mcnbiTaHuii | n |l NpUMEHNMbI TO/IBKO K CBUAETENBCTBY O MPOXOXAEHUN TEXHUYECKOro
KOHTpONsA (ISO 10474 - 3.1.A, 3.1.Bvnu 3.1.C) nnm akty npuemkun (ISO 10474, 3.2).

9.3 KOHTpPO/Ib XMMNYECKOTo cocTaBa

9.3.1 TllpoBefeHME KOHTPOSILHOTO aHasM3a XMMWYECKOro cocTaBa Tpy6 MOXeT ObITb COrfiacoBaHO
MeXJy U3roToBUTesIeM U 3aKa3uymMkoM 1 ykasaHo B 3akase (9.9.1).

9.3.2 KonuuectBo  oT6bupaembix npo6  Ans  aHaausa  AO/MKHO  6bITb  COr/lacoBaHO
MeXAy N3roTOBMTENIEM M 3aKa3UMKOM 1 yKa3aHO B 3akase.

9.3.3 MNpo6bI 0T6MpatoT B cOOTBETCTBUN C ISO 14284. Mpobbl MOryT 6bITb OTOGPaHbI:

a) oT 06pasLoB ANA MeXaHMYeCKMUX UCMbITaHUN;

b) OT TOr0 Xe y4dacTka TpyObl, UTO 1 06pasLbl AN MEXaHUYECKUX UCTIbITaHWNA.

9.4 MexaHW4YecKue N TeXHO/IOTUYECKNE UCTIbITAHUSA

9.4.1 VcnblTaHMA NpU KOMHaTHO TemnepaType

9.4.1.1 MapTtuna

Mpy NpoBeaeHUN NPUeMO-CAATOUHbIX UCNbITAHUI NPUEMKY TPy6 NpoBOAAT NapTUSMU.

MapTua Tpy6 B COCTOSIHUM NOC/Ne TepMUYeckoi 06paboTkM B npouecce ropsiyeli gedopmauum
[0/KHAa COCTOSATb U3 Tpy6 OAHOM Mapku cTann, O4HOW NNaBKW, OA4HOM TEXHONOTUU MU3rOTOB/IEHUS, OAHOrO
HapyXHOro AnamMmeTpa v TOMWNHbI CTEHKN.

MapTna Tpy6 B COCTOSAHUM NOC/Ie TEPMUYECKON 06paboTKN Ha TBepAblli pacTBOp A0/KHA COCTOSATb U3
Tpy6 OAHOW MapKu cTanu, ogHOM NiaBku, OAHOW TEXHONOTMW N3roTOBEHNS, OAHOrO HapPYXHOro gnameTpa u
TOJIWMHBbI CTEHKW, MpU 3TOM TPyObl AO/MKHbLI ObITb TEPMUYECKN 06paboTaHbl MO O4HOMY PeXumMy B neym
HenpepbIBHOIO AelCTBUA NN B O4HOM caZike B neyn Nepunoamyeckoro aeicTeus.

Kaxgasa naptma pgosdkHa coctosTb M3 100 Tpy6. OcTtatok Tpy6 50 wT. uam mMeHee nocne
opMnpoBaHMA NapTUii AO/MKEH ObITb pasfesieH Mo Apyrum napTuam 3akasa. Octatok Tpy6 6osiee 50 wr.
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NPUHUMAOT OTAENbHOM napTueit.

Ecnu o6uee konmyecTBo Tpy6 MeHee 100 WT.. X NPUHUMAIOT OFHO NapTueil.

9.4.1.2 KonuyecTBo Tpy6, 0T6MpaembIX ANA NUCNbITaHWA

[na npoBeAeHMA UcnbITaHNA OTGMpatoT:

- 0fHYy TPYy6y OT KaxAoi napTun Ans UcnblTaHnii kateropum |;

- ABe TPy6bl OT KaXA0N napTvm ANA UcnblTaHui kateropuun |l. 3a UCKtOYeHMeM McnbITaHUii No 9.9.3 n
9.9.4;

-10 % Tpy6 OT KaxXAolM NnapTum ANSA UCNbITaHUi kateropun 1l no 9.9.3 1 9.9.4.

9.4.1.3 KonmMyecTBO MChbITaHWA

[Ons kaxpoli oTo6paHHON TPYObl AO/MKHbI 6bITb NPOBeAeHbI Ceaytole UCTbITaHNUS:

- OQHO UCMNbITaHWE Ha pacTsXXeHue Npu KOMHaTHol Temnepatype (9.9.2.1);

- OAHO U3 UCMbITaHWIA: Ha cnLWWBaHue, 3arnb Wi pacTsXXeHne KosnbLeBoro obpasua (9.9.3);

- OHO UcnblTaHe Ha pasfavy oTpeska Tpybbl nnn KonbueBoro o6pasua (9.9.4).

9.4.1.4 OT60p NPO6 1 06pa3LOB 4/ UCTbITAHUIA

Mpo6bI 1 06pasybl 415 UCMbITaHUE OTOEMPaOT OT KOHLLOB TPy6 B cooTBeTcTBUM € ISO 377-1.

9.4.1.5 PacnonoxeHue n opmeHtTauus obpasuoB ANs UCNbITaHW

9.4.1.5.1 O6pasey AN UCNbITAHUSA Ha pacTsXeHune

McnbiTaHMa Ha pacTsxXeHue MNpoBOAAT Ha OTpe3ke TPyObl MOSIHOrO CeYeHWUs, MNPOAONbHbLIX WK
nonepeyHbIx obpasuax, cooTBeTCcTBYHOWMX ISO 6892.

Mo BbIGOPY N3rotoBUTENS:

-ona Tpy6 HapyXHbIM onameTpom 219,1 mm " MeHee ncnbiTaHnsA npoBOAAT
Ha OTpe3Ke TPyObl NOSIHOrO CEYEHUS WU Ha NPOAOsSILHOM obpasLe

-ona TPY6 Hapy>XHbIM AnamMmeTpom 6onee 219,1 mm ncnbiTaHusa npoBOaAT
Ha NPoAO0JIbHOM WX NonepeyHoM obpasue.

9.4.1.5.2 O6pasey ANAa NcnbiTaHUS Ha cnalwWwmBaHme

VcnbiTaHnsa Ha cnalowuyBaHMe NPOBOAAT Ha OTpe3ke TPybObl MOSIHOrO CeYeHUs, COOTBETCTBYHOLLEM
ISO 8492. VcnbITaHe He NPOBOAAT 47151 TPY6 HapyXHbIM AnameTpom 6osiee 400 Mm.

9.4.1.5.3 O6pasel gna UcnbiTaHNA Ha 3arvoé

McnblTaHna Ha 3arm6 npoBOAAT Ha OTpe3ke TPyObl MOJSIHOTO ceyeHus, cooTBeTcTBytlowem ISO 7438.
Ons Tpy6 TONWMHOW cTeHKn 60nee 20 MM fonNycKaeTca NPOBOAUTbL UCNbITaHMe Ha ob6pasue B BUAE Nonochl,
Bblpe3aHHOM B MONepeyYyHOM HanpaBAeHUU, WNPUHON 19 MM 1 ANuHOi 38 MMm.

9.4.1.5.4 O6pa3sybl ANA UCNbITAHUA Ha pasgadvy oTpeska TpyObl, Ha pa3favy KosbleBoro obpasua wuim
Ha pacTsXeHune KonbLeBOro obpasua

McnbiTaHnsa Ha pasfgadvy oTpeska TpyObl, Ha pasfayy Ko/ibLeBOro obpasua WM Ha pacTskeHue
KOMbLEeBOro o6pasua npoBogAT no ISO 8493, ISO 8495, ISO 8496 COOTBETCTBEHHO. McnbiTaHWA He
NPOBOAAT Ha Tpyb6ax HapyXHbIM guameTpom 6onee 400 mMm.

9.4.1.5.5 O6pa3supbl 4715 UCNbITAHWI Ha yAapHbIA U3rné

McnbiTaHna Ha yaapHbIA M3rmé NpoBOAAT Mo TpeboBaHUIO 3aka3umka. OT Kaxaoli oTo6paHHON TpyObl
Bblpe3aloT Tpy nonepeyHbIX obpasua nosHoro pasmepa (10x10 mm) ¢ V-o06pasHbiM Hagpe3om. Ecnin pasmep
TPpy6bl He NO3BONSET U3rOTOBUTL 06pasel, 6e3 ero BbINPSAMIEHNS, TO Bblpe3atoT NPOA0/bHbIN ob6paseL,.

Ocb Hagpes3a obpa3ua [0/HKHa ObITb NepneHanKyIspHa K NoBEePXHOCTU TPyObl.

Ons Tpy6 TOoNwMHOM cTeHkn 6Gonee 30 MM oOceBas /IMHUA o6pasua [OJIKHA pacnonaraTbCa Ha
paccTosHUN A0 Hapy>XXHOW MNOBEPXHOCTM Tpy6bl, NPUGAN3NTENBHO PaBHOM OAHOM YeTBEPTOW TOMLWMHbI
CTEHKMW.

9.4.2 NcnblTaHMA NpU NOBbIWEHHO TemnepaType

Hopmbl npegenoB Tekydectn c102 1 <1 10 Temnepatypy M KOJMYecTBO 06pa3LoB ANA UCMbITaHWIA Ha
pacTsXeHne npv MOBbIWEHHON TemnepaTtype (3.9.2.2) cornacoBbIBalOT MeXAy MW3rotoButenem wu
3aKa34vmMKOM.

9.4.3 NcnbiTaHNa NpU NOHWXEHHOW TemnepaType

Ons Tpy6 TONWMHOW CTEHOK 6 MM M 60/1ee UCMbITaHUA Ha yAAapHbIA M3rM6 NpuY MNOHWXEHHO
TemnepaTtype NpPoBOAAT MO TpeboBaHWUIO 3akasumka. Temnepatypa MCNblTaHWS A0/KHa ObITb corsiacoBaHa
MeXy N3roToBuUTeNemM 1 3aka3unmkom.

dopma 1 pazmepbl 06pasLOB A1 UCMbITaHWUI AO/MKHBI COOTBETCTBOBAaTL ISO 148.

9.4.4 VicnbITaHNA HAa CTONKOCTb K MEXKPUCTa/IINTHOW KOPPO3unmn

Ecnn TpebytloTca UCMNbITaHUA Ha CTOMKOCTb K MEeXKPUCTa/I/IMTHOW KOPPO3WK, KONM4ecTBO 06pasLoB
[OJ/THKHO ObITb COrniacoBaHO MeXAy U3roToBUTESIEM U 3aKa3HMKOM

CneunanbHble TpeboBaHUA K OTOOPY U M3roTOBMEHNIO 06pPa3LOB A0/HKHbI ObITb COrnacoBaHbl Mexay
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M3roTOBUTESIEM U 3aKa3UMKOM.
9.5 KOHTpPO/1b CNJIOWHOCTHU

9.5.1 Bce Tpy6bl A0/MKHbI ObITb NOABEPTHYThI KOHTPOJIHO CMJ/IOLHOCTW.
9.5.2 Ecnu B 3aKase He ykKasaHO WHOe, rMAapocTatuMyeckoe WCMbITaHWe CMOLWHOCTM MO BbIGOPY
M3roTOBUTENA MOXET ObITb 3aMEeHEHO HepaspyLualoLMM KOHTpos1ieM crniowHocTn { 9.2.7.2).

9.6 KOHTpONb pa3mepos

Tpy6bl NoABEPraT KOHTPOHO Pa3MepoB.

HapyxHbIli guamMeTp U3MeEpPSsIlOT B NOMEPEeYHOM ceueHun Tpy6. Tpybbl HapyXHbIM auameTpom Gonee
457 MM U3MepsIloT MO [AJIMHE OKPYXXHOCTU W3MEPUTESIbHOW JfleHTol ¢ AanbHeiwmM nepecyeTom. Mpu
BO3HUKHOBEHWM pasHorfacuii guameTp Tpy6 M3MepsitoT B MOMEPeYHOM CEYEHUMN.

Ecnn B 3aKa3e He yKasaHO WMHOE, TOJILMHY CTEHKN M3MEePSIOT Ha KOHLax Tpye6.

9.7 BusyasbHbIii KOHTPO/b
Bce Tpybbl nogsepraoT BU3yasibHOMY KOHTPOJIIO Ha cooTBeTCcTBMe TpeboBaHuam 8.1 n 8.2.
9.8 Hepaspywaluwnini KOHTPOb

9.8.1 Tpybbl KaTeropyn wucnbiTaHWin || NnoaBepraT HepaspyllaloweMy KOHTPOJI0 A1 BbISABIEHUSA
npoAosibHbIX AedekToB (9.9.8.1).

9.8.2 Tpy6bl kaTteropym ucnbiTaHuii || No TpeboBaHWIO 3akasyMka NoABepralT Hepaspyluarowemy
KOHTPOJIIO A1 BbISAB/IEHNS nornepeyHbix gedekToB (9.9.8.2).

9.8.3 KoHUbl Tpy6 TONWMHON CTeHkn 6onee 40 mm Mo TpeboBaHMIO 3akasuuka noABepraroT
HepaspyllatoleMy KOHTPOJIO 4/19 BblISiB/IEHUS paccrioeHuii (9.9.8.3).

9.9 MeToAbl 1 OUueHKa pe3y/ibTaToOB UCNbITaHN

9.9.1 AHannm3 XMMMYeckoro coctaBa Tpyo

9.9.1.1 AHann3 XMMNYECKOro cocTaBa Tpy6 NpoBOAAT No TpeboBaHuto 3aka3umka (9.3.1 1 9.3.2).

9.9.1.2 Xwumunyeckme 3nieMeHTbl [OO/KHbI ObITb oOnpegeneHbl MeToAamMW, YKas3aHHbIMWU B
COOTBETCTBYHOLWNX MexXAyHapoaHbIX CcTaHgapTax. [JornyckaeTcs WCMNOoJib30BaHWe MeTofa ChnekTpasibHOro
aHanmsa.

9.9.1.3 Pe3synbTaTbl XUMWYECKOrO aHasM3a [O/DKHbl COOTBETCTBOBaTb Tabnuvue 1, ¢ yyeTom
[0NYCTUMbIX OTK/IOHEHWI, YKa3aHHbIX B Tabnuue 2.

9.9.1.4 B cnydae pasHornacuii npuv MNPUMMEHEHUU aHa/IMTUYECKUX METOAOB onpefesieHne
XUMUYeCKOro cocTtasa Tpy6 nNpoBoAAT B COOTBETCTBUM € ISCAR 9769.

9.9.2 McnbiTaHUA Ha pacTaxeHune

9.9.2.1 VcnbiTaHNe Ha pacTshkeHue Npu KOMHaTHOM TemnepaType

9.9.2.1.1 WcnbiTaHMe Ha pacTsHKeHWEe MpPU KOMHATHOW TemnepaType NpoBoAAT B COOTBETCTBUM C ISO
6892 (cm. Takxke 9.4.1.3 1 9.4.1.5.1).

9.9.2.1.2 TMpu uUCNbITaHUM Ha pacTsHKEHWE NPV KOMHATHOW TemnepaType OnpeaenstoT: npegen
NPOYHOCTN O @, Npeaesn Tekyyectn o 02 v a , 0 oTHOCUTENIbHOE yANIMHEHWE 8.

OTHOCUTEeNbHOE YAJ/IMHEHME OonpeaensioT Ha pacyeTHOW ANMHe ob6pasya 5 . 6 roe SO -

naowanb UCXOOHOro MOMEepPevyHoro cedyeHms. Ecnu MCnonb3yroT APYrylo pacyeTHyk AnvHYy obpasua, To
OTHOCUTENbHOE YAJIMHEHVE ONpPenenstoT B COOTBETCTBUN € ISO 2566-2.

9.9.2.1.3 Pe3ynbTaTbl UCMbITaHWIA Ha pacTsHXKeHue [OO/MKHbI COOTBETCTBOBaTb TpeboBaHUAM,
yKaszaHHbIM B Tabnivue 3 ANns COOTBETCTBYIOWMX MapOK CTasn.

2.9.2.2 VicnbiTaHMe Ha pacTshKeHWe Nnpu NOoBbIWEHHOW TeMnepartype

9.9.2.2.1 MWcnblTaHne Ha pacTskeHue npu MoBbllWeHHONW Temnepatype (9.4.2) npoBogAT B
cooTBeTCcTBMU € ISO 6892-2 no TpeboBaHMIO 3aka3uyuKa.

3.9.2.2.2 MNpu npoBeAeHN UCMbITaHNA Ha pacTsKeHue Npu MNOBbIWEHHOV TeMnepaType onpegenstoT
npepenbl Tekydyectn o 02m o , 0.

9.9.2.2.3 Pe3ynbTaTbl WCMNbITaHUS Ha pacTsAXeHue [O/MKHbl COOTBETCTBOBaTb TpeboBaHWAM,
yKasaHHbIM B Tabnuue 4 Ans coOTBETCTBYIOLe TemnepaTypsbl.
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9.9.3 WcnbITaHMA Ha cnawmBaHue, 3armbd Nan pacTaxeHne KonbLeBoro obpasua

9.9.3.1 O6wme NoMoXeHNs

Ona Tpy6 HapyxHbIM guametpom 200 mm 1 60nee No BblIGOPY W3roTOBUTENS MNPOBOAAT O4HO U3
UCMbITaHUA Ha cn/iloWuBaHne, 3arné WM Ha pacTsbkeHue konbua (9.4.1.3) npy KOMHaTHOW TemnepaType.
Ona Tpy6 HapyxHbiM guameTpom oT 152.4 go 200 MM no BbIGOPY M3roToBUTENS MPOBOAAT OAHO U3
MCMbITaHWA: Ha CNAOWMBaHNE UM Ha pacTsXXeHue KOoNbueBoro obpasua. Ana Tpy6 HapyXHbIM AnameTpoMm
MeHee 152,4 MM NpPOBOAAT MUCMbITaHME Ha CrJ/IIOWUBaAHME.

9.9.3.2 VicnbiTaHWe Ha cnowmsaHue

9.9.3.2.1 MVcnbiTaHWe Ha cn/iloWmMBaHWe NPOBOAAT B COOTBETCTBUM C ISO 8492,

KoHey, Tpybbl wmnn OTpe3oK Tpybbl CRAOWMBAKT A0 MONYYEHUA MexXxay ChalWmMBaowmmmn
NOBEPXHOCTAMU paccTosHuA H. Bblumcnisemoro no popmyne

H=ixfL /

a +i>

(1

rae H- pacctosiHne mexay Cn/olmBaoWmMMm NoOBEPXHOCTAMU, N3MepAemMoe Nog, Harpy3kon, MMm:

a - koadppmumeHT gechopmauun (tabnunua 3);

/- HOMWHaNbHasA TONWMHA CTEHKMN, MM;

O - HOMWHaNbHbIN HAPYXHbIA AnameTp, MM.

9.9.3.2.2 Mocne ncnbiTaHMA Ha ob6pasue He AO0/MKHO ObITb TPELWMH WM HaApbIBOB, onpegesisieMblX
BU3Yya/lbHO, NMPU 3TOM AOMNYCKaAeTCA Hamume Menkux TpewmH Ha KpomMmkax obpasua.

[ns Tpy6 c oTHoweHmem D/t meHee 10 AOMycKaeTCs Ha/Mume MesIKMX TPEWWMH Ha BHYTPeHHel
NoBepxHOCTM 06pasLia B MOMOXKEHMAX NONEPEHHOIO CEHEHNSA «6 U» N «12 ux».

9.9.3.3 UcnbITaHne Ha 3arnb

9.9.3.3.1 VcnbiTaHne Ha 3arn6 (9.4.1.3) npoBogAT B cooTBeTcTBUM € ISO 7438. Obpasel, 3arnbaror
npy KOMHATHOIM TemnepaTtype B HanpaB/eHUW WCXOOHOW KpuBM3HbI Ha yron 180° BOKpYr onpasBku
AnameTpoM, paBHbIM 3 t.

9.9.3.3.2 lMocne ucnbiTaHNs Ha obpasue He A0/MKHO ObiTb TPELWH UNM HagpbIBOB, onpefensemMblX
BU3YyaUIbHO, MPY 3TOM AO0MNYCKaeTCA Ha/Inune MesiKUX TPeLMH Ha KpomMKax obpasua.

9.9.3.4 NcnbITaHMe KONbLEBOro o6pasLa Ha pacTseHne

9.9.3.4.1 MWcnblTaHMe KONbLUEBOro ob6pa3ua Ha pacTskKeHue nNpoBOAAT AN Tpy6 HapyXHbIM
Avametpom 152,4 mm n 6onee.

McnbiTaHne KoNbLeBOro obpasua Ha pacTsKeHne NpoBoAAT cornacHo 1ISO 8496.

9.9.3.4.2 O6pasey (9.4.1.5.4) nogsepratoT pgecopmaunm B MOMNEPEYHOM HanpaB/ieHUn Ao
paspyLieHus.

9.9.3.4.3 MNocne ncnblTaHnsa Ha obpasLe He A0/DKHO ObITb TPeLWH, onpeaensieMbiX BU3yasibHO.

9.9.4 lcnbiTaHMe Ha pasgayvy oTpeska Tpyb6bl MM KO/bLEBOro obpasua

9.9.4.1 O6wme NONOXeHNs

VcnbiTaHve Ha pasgady Npyv KOMHaTHOWM TemnepaType No BbIGOPY M3rOTOBUTENS MPOBOAAT Ha OTpe3ke
Tpy6bl UM KonbLeBoM o6pasue (9.4.1.3).

9.9.4.2 VcnblTaHne Ha pa3sgady oTpeska Tpyobl

9.9.42.1 WcnbITaHne Ha pasgadvy oTpe3ka Tpyobl npoBoaAT no 1SO 8493.

McnbiTaHne  Ha  pasgady  nNpoBOAAT A8 Tpy6  HapyXHbIM  AMaMeTpom He  6onee
150 MM U TOJILMHOW CTEHKM He 6osiee 9 MMm.

KoHeu, oTpeska Tpy6bl (9.4.1.5.4) nopBepraloT pasfaye Ha KOHMYECKOW onpaBke A0 YyBeNnyeHus
Hapy>HOro gruamMeTpa, ykasaHHOro B Tabsvue 3 47151 COOTBETCTBYIOLLEN MapKu CTauIu.

9.9.4.2.2 Tlocne wucnbiTaHUsE Ha MNOBEPXHOCTU OTpe3ka Tpybbl He AO0/MKHO ObiTb TPEWwWH wum
HafpbIBOB, ornpefenseMbiXx Bu3yasibHO. [py 3TOM [OMNyCKaeTCA Hamyme MeSiKUX TPewmH Ha KpOoMKax
oTpeska Tpybbl.

9.9.4.3 VicnbiTaHne Ha pasgavy KofbLeBoro obpasua

McnbiTaHne Ha pa3gady KosbLeBoro o6pasLa npoBoaAT B COOTBETCTBUM C 1ISO 8495.

O6pasel, cuMTaeTCs BblaepXaBWUM UCMbITaHMe, ecNn Npu yBeSIMYEHUN ero BHYTPEHHero anamerpa
He MeHee yeM Ha 40 % Ha HeM OTCYTCTBYIOT MNpPU3HaKu paspyLleHns, onpegesisieMble BU3YasibHO.

9.9.5 McnbiTaHWe Ha yaapHbli n3rné

9.9.5.1 NcnbiTaHne Ha yfgapHbIA n3rnb nNpu KOMHATHOWM TemnepaTtype

9.9.5.1.1 WcnbiTaHWe Ha yaapHbIA N3rnb Npu KOMHATHOM TeMnepaTtype NpoBOAAT ANs TpyO TONWMHOMN
CTeHkn 6 MM n 6onee (9.4.1.5.5) B cooTtBeTcTBUM C ISO 148 no TpeboBaHMIO 3aka3uvka. PaboTy ypapa
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onpeaensaioT Kak cpegHeapumeTUyeckoe 3HavyeHe pesysibTaToB UCMbITaHW Tpex o6pasLoB.

9.9.5.1.2 PaboTa ypAapa [oO/XKHa COOTBETCTBOBaTb TpebOBaHWAM, YyKas3aHHbIM B Tabnuue 3 ansa
COOTBETCTBYIOLLE Mapku cTanu, nNpy 3TOM Ha OAHOM obpasue AonyckaeTcs CHKeHue paboTbl ygapa He
6onee yem Ha 30 % HOPMATMBHOIO 3HAYEHUS.

9.9.5.1.3 Mpu nonyyvyeHMn HeyaOBNETBOPUTESIbHBLIX Pe3y/ibTaToB UCMbITAaHUA Ha yAapHblA 13rné ero
NOBTOPHO NPOBOAAT Ha TPeX AOMNOSTHUTENbHbIX 06pa3Luax B COOTBETCTBUM € ISO 148.

9.9.5.1.4 Pa6oTa ygapa no pesy/ibTataM WCMNbITaHUA LWecTu 06pasuoB AOJIKHA COOTBETCTBOBATb
TpeboBaHUAM, yka3aHHbIM B Tabnuue 3 ANA COOTBETCTBYHOLWEN Mapkm CTann, NpyM 3TOM Ha ABYyX obpasuax
[OMyCKaeTCs CHWXeHne paboTbl yaapa, B TOM u4ucsie Ha oAHOM obpasue He 6osiee yem Ha 30 %
HOPMAaTMBHOIO 3HaYeHUs.

2.9.5.2 WcnbiTaHMe Ha ygapHbIi n3rnb npu NOHWXeHHOW TemnepaTtype

9.9.5.2.1 ins Tpy6 TO/ILUHONM CTEHKN 6 MM 1 6osiee No TpeboBaHMIO 3aKa3unka NPOBOAAT UCMbITAHUS
Ha ypapHbld 1M3rMbé Npwv MNOHWXeHHOU TemnepaTtype (9.4.3) B cootBeTcTBUM € ISO 148. Temnepartypa
ucnbiTaHusl, BblbpaHHas B COOTBETCTBMM C Tabnuuein B.1 (mpunoxeHune B), gomkHa ObITb cornacoBaHa
MexXay M3rotoBuTesieM U 3akasumkoM. PaboTy yaapa onpefenstoT Kak cpegHeapudMeTnyeckoe 3HaveHue
pe3ynbTaTtoB MCNbITaHWU Tpex 06pas3LoB.

3.9.5.2.2 Pab6oTta ygapa [0/XHa COOTBETCTBOBaTb TpeboBaHWAM, ykasaHHbIM B Tabnuue B.1 gns
COOTBETCTBYIOLLE/ Mapku CTanu, Npy 3TOM Ha OAHOM ob6pasLe AoMnyckaeTcsa CHWXKeHue paboTbl yaapa He
6onee yem Ha 30 % HOPMATUBHOIO 3HAYEHUS.

9.9.5.2.3 MNpu nonyyvyeHMn HeyAoOB/IETBOPUTESIbHBIX Pe3y/ibTaToB MCMbITAHUSA Ha YAapHbI U3rné ero
NOBTOPHO NPOBOAAT Ha TPeX AOMNOSIHUTENbHbIX 06pa3uax B COOTBETCTBUM € ISO 148.

3.9.5.2.4 Pa6oTa ygapa no pesynbTataM WCMNbITaHWA LWecTu 06pas3LoB AO0/HKHA COOTBETCTBOBATb
TpeboBaHUAM, ykazaHHbIM B Tabnuvue B.1 ana cooTBeTCTBYIOLWEN MapKku CTanu, NpyM 3TOM Ha ABYX obpasuax
[OMyCKaeTCsl CHWXeHue paboTbl yAapa, B TOM uucre Ha OAHOM ob6pa3ue, He 6osiee yem Ha 30 %
HOPMAaTMBHOIO 3HaYeHus.

9.9.6 WcnbiTaHWe Ha CTOWKOCTb K MEXKPUCTaN/IMTHON KOppO3umn
Ecnn He cornacoBaHO MHOe, UCMbITaHME Ha CTOMKOCTb K MEXKPUCTa/I/IMTHON KOppO3un NpoBoasT B
cootBeTcTBMM € ISO 3651-1 wan ISO 3651-2.

9.9.7 KOHTpO/Ib CNJ/IOWHOCTHU

9.9.7.1 WcnbiTaHne rngpoctaTuyeckum gasieHnem

McnbiTaTenlbHOe fAaBneHve, onpefensemMoe Mo criefyowen gopmyrne, He AO/KHO npesbiwartb 8
H/mm2

2St
P =

D 2
rae P - ucnbiTatesnibHoe gasseHue. H/mm2;

S - [JonyckaeMoe HanpsikeHwe B CTeHKe TpyO6bl, paBHoe 80 % MUWHUM&aILHOTO npefgena TeKyyecTu

002, yKaszaHHOro B Tabsivue 3 4n1s COOTBeTCTBYIOLWEN Mapku ctann. H/imm2;

/[-HOMWHaNbHasa TOWMHA CTEHKN, MM;

O - HOMUVHasIbHbIV HapyXHbIl guameTp, MM.

Tpy6bl BblAEPXNBAIOT NOA UCNbITaTe/IbHbIM AaB/ieHNEM He MeHee 5 C.

Tpy6bl [O/MKHBbI BbIAEPXUBATL UCMbITaHWe 6e3 O6HapyXeHWst Teuu K OocTaTo4yHoW AedopmMauuu,
BbIBOASLLEN pa3mepbl TPy6 3a nNpefesibHble 3HaYeHUs.

9.97.2 HepaspywawLwnii KOHTPOsIb CMN/IOWHOCTH

Ecnv Tpy6bl He MoABepraoT UCMbITaHUIO FgpocTaTuieckum gasneHnem (9.9.7.1). nx nogsepratoT O4HOMY
13 cneayolwmx ncnbitaHuii (9.5.2):

a) 9/1eKTPOMarHNTHOMY KOHTPO/It0 B cooTBeTcTBUM € ISO 10893-1;

b) ynbTpa3BykoBOMY KOHTPO/IO B cOOTBETCTBUM € ISO 10332;

C) 04HOMY U3 Cneayowmnx cneuyanbHbIX NCAbITaHWA.

1) nNHeBMaTU4YeCKOMY WCMbITAHUIO B BOJe MNpPWU UCMbITaTe/IbHOM faBreHnun Bosgyxa 0,6 H/mm2 c
BbIAEPXKOM Noj faBneHnem He meHee 5 c;

2) nNHeBMaTM4YeCKOMY WCMbITAHWIO C  UCMNOMb30BaHWeM MeHoobpasyluwero pacrtsopa npu
ncnbiTatensHom gasneHunm 0.03 H/mMm2.

9.9.8 Hepaspywarlumnii KOHTPONb

9.9.8.1 Tpybbl KaTeropun ucnbiTaHWi || NnoaBepraroT yNbTPa3BYyKOBOMY KOHTPOJIO AN BbISABIEHUSA
npoAosibHbIX AethekToB B cooTBeTCcTBUM € ISO 10893-10, ¢ ypoBHEM npuemkn U2.
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9.9.8.2 Mo TpeboBaHMIO 3aKa3umka TPybObl KaTeropum ucnbiTaHWii |l nogBepratoT ynbTPa3ByKOBOMY
KOHTPO/IIO 419 BbISABNEHNA MNOrMepeyHblx gedekToB B cooTBeTCcTBUM € ISO 10893-10. ¢ yPOBHEM MNpPUEMKU
u2.

9.9.8.3 Mo Tpe6GoBaHMIO 3aKa3umka KOHLUbl TPy6 TONWMWHON CTeHKn 6onee 40 MM noaBepratoT
y/IbTPa3BYKOBOMY KOHTPOJIIO /151 BbISIB/IEHWNSI paccfioeHnii B cooTBeTcTBuM ¢ 1ISO 11496.

9.9.9 [lpoBepka Mapku ctanau
[Ns npoBepkn CTa/ln Ha Hannumne Nervpyrowmx 31eMeHTOB MCMNONb3YT COOTBETCTBYOLWNIA MeTOA.

9.10 HeypoBsieTBOPUTEIbHbIE UCMbITAHUA

B cnyyae Hey[oBNETBOPUTESIbHbLIX Pe3y/bTarOB  WUCMbITaHWIA MOCTynalwT B COOTBETCTBUW C
TpeboBaHuaMn ISO 404.

9.11 NMoBTOPHbIE UCMbITAHUA

[MoBTOpHbIE NCMbITAHNA NPOBOAAT B COOTBETCTBUM C ISO 404.

9.12 OT6pakoBKa n nepepaboTka

OT6pakoBKy 1 NnepepaboTKy Tpy6 NpoBoAAT B cooTBeTCcTBUM C ISO 404,
10 MapkunpoBka

10.1 MpumeHaeman mapKUupoBKa

B 3aBMCMMOCTM OT pa3mepa Tpy6 MapKMpoBKYy B BuAe TekCcTa WM LITPUXOBOrO Koga HaHOCSAT
HeCcMbIBaeMOli Kpackoi Ha Tpybbl nan SipnbIK, NPUKPenseMblil K NakeTy Tpy6 nam Awmnky ¢ Tpybamu.

MapknpoBKa [O/KHA cofepXaThb:

- TOBapHbIl 3HaK n3rotoBuTens Tpyo;

- Mapky cTanu;

- HOMep MN1aBKU WK ee Kog;

- KaTeropuio UCnbITaHW;

- 3HaK He3aBMCMMOIO MHCMNEKTopa, NpY ohopMIEHUN AOKYMEHTOB O MPMEMOYHOM KOHTposie Tunos 3.1
n 3.2 (tabnuua 8);

- HOMep, MO KOTOPOMY TPY6bl MOTYT 6bITb UAEHTUNLMPOBa»*.! B CBUAETENBCTBE O NMPOXOXAEHUN TEXHUHECKOTO
KOHTPOJIA UM aKTe NMPUEMKM, eCTM 3TO NPeAyCMOTPEHO 3aKa3oM;

- 0603HaYeHne HaCTOSLLero cTaHaapTa;

- TMM NOBepXHOCTK (Tabnuua 7). Nno TpeboBaHUIO 3aKasuumka.

10.2 Cnoco6 HaHeceHNs MapKUpOBKMK

10.2.1 MapKMpOBKY HaHOCAT Ha Kaxaoi Tpybe paumametpom 60nee 31.8 MM Ha paccTosiHUM
npn6an3nTensHo 300 MM OT O4HOrO 3 KOHLOB.

Bcsl MapKMpPOBKa WM €€ Y4acTb MOXET GbITb HaHeCeHa HernpepbIBHO MO BCeli A/iMHe Tpyobl.

Ona Tpy6 HapyXHbIM AnaMeTpom 31.8 MM M MeHee MapKMPOBKY HAHOCAT Ha AP/bIK, NPUKPENSIEHHbIN K
KakOMY NakeTy WA sLmKy ¢ Tpy6amu.

10.2.2 He pekomeHAyeTCcsl UCNOMb30BaThb /151 MapKMPOBKM KPACKy COAEPXallyto CBUHEL, MeAb, LMHK
1 0/10BO.

10.3 CneunanbHas Mapknposka

B 3akase mMoxeT 6bITb NpeAyCMOTpeHa Apyras MapkupoBKa.

11 3awmTa Tpyo

Tpy6bl NocTaBNAKT 6e3 NPUMEHEHUA KaKOM-1MOO0 3aluTbl WM C 3alUTON, 0ObIYHO NPUMEHSEMON
N3roTOBUTESIEM.

Mo cornacoBaHWo MexXay W3roToBuUTeNeM U 3akasvynmkom pr6b| nocTaBnAKT CO cneu,maanoﬁ
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3aWmToN.
12 flokymeHTauns
Mpunaraemas k noctaBnsieMbiM Tpy6am AOKYMeHTauusa A0/HKHa COOTBETCTBOBaTb TpeboBaHuam 9.1.
13 Pa3Hornacusa

Pa3Hornacus yctpaHsaoT B cooTBeTCTBUU C ISO 404.
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AnuTenbHasa NPOYHOCTb ayCTEHUTHbIX cTtanem Npy NOBbIWEHHbLIX TeMnepaTypax

Ta6bnuuya Al

Mapka
cTtanun

X7
CfNi
189

X7
CrNffi
1810

X7
CfNiNb
1811

X7
CiHiMo
1712

X7
CrNWoB
1712

PeiOMCH-
ayemas
Tepmu-
yeckas
o6paboTk
au*
[

Bpems
Harpy-
XeHuna. 4y

10 000
30 000
50 000
100 000
150 000
200 000
250 000
10 000
30 000
50 000
100 000
150 000
200 000
250 000
10 000
30 000
50 000
100 000
150 000
200 000
250 000
10 000
30 000
50 000
100 000
150 000
200 000
250 000
10 000
30 000
50 000
100 000
150 000
200 000
250 000

540

247
222
210
194
185'
178
173
268
239
227
211"
201
195
190

550

178
147
134"
115
108"
102
97"

233
208
197
181"
172"
184
159’
251
225
213
197"
188
181"
178’

MpunoxeHue A
(cnpaBouHoOe)

560

164
136"
123
106’
99'
93'
88’

220
198
183"
187"
159'
151
148’
236
211

184
175
169
164

570

152
128"
113
99'
81"
78"
73'

206
181
170
154'
145
138
133"
222
197
186
171"
162
156"
151"

580

142
115
103’
89"
81"

73"

193
168
157

141

132
125
120’
206
184
173
159
150
144
139'

CpefHee 3HaueHue
npegena npoyHoctunll, H/mm”

Temnepartypa. "C

590

131

105
94
Bl
74

58

180
155
144
128
120
113
108’
195
172
161
146
138
131
126'

600

167
143
132
116
106
102
97"
183
160
149
134
125
119
114"

e

156
131
120
106
97
91
87"
171
148
137
122
113
108

FOCT ISO 9329-4—2013

620

104

72"
Bl
54

a7’

142
119
108
94
86
81
7
159
136
125
110
101
94
90"

630

95
74
65"

48
45
42

130
107
97
84
s
72
68
147
124
113
96
89
83
79'

640

87
67"
58’
50"
43"
(40>
0?>

119
97
87
75
68’
85’
61"
135
112
101
85
79
74
71

650

79
61
52
45"

(39)

(35)

106
87
78
67
Bl
58
55'
124
100
90
76
70
66
64"
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MpogomkeHne Tabnuybl A. 1

Mapca PekomeH-
cTanu Ayemas
Tepmu-
yeckas
o6paboTka
i*»i
X7 o
CrNi
189
X7 o
CiNiTi
1810
X7 e}
CfNNb
1811
X7 e}
CrNMo
1712
X7 [e]
CTtMMcB
1712

24

Bpemsa
Harpy-
XeHus, u

10 000
30 000
50 000
100 000
150 000
200 000
250 000
10 000
30 000
50 000
100 000
150 000
200 000
250 000
10 000
30 000
50 000
100 000
150 000
200 000
250 000
10 000
30 000
50 000
100 000
150 000
200 000
250 000
10 000
30 000
50 000
100 000
ISO 000
200 000
250 000

660
73
55

(40y
(34)
(31)
(29)

97
78
70
BO

52
50
112
89
79
69
64
61
59

670
67
50
41"

(35)

(30

@7y

(25)"

(561

680
51
44
(38)'
I»)"
(26)
(24y
(22)

78
62
52
49'
(45)
143y

80
7
64
57
54

(S3);

(51

690
55
(40y
(32)
(26)
(23)

70
58
51

(44)

80
64
50

(54)

(51)

700
46
(35)
@7)
(23)
(20y

63
51
46

71

(55)
(51)

CpefHee 3HaueHune
npejena npoyHocTnil M/mm"

Temnepartypa. "C

710 720 730 740 750 760 770

57 52 a7
46 (42)
(42) B

65 BO 56
(55)  (52)
(52)

780

790



OkoHuyaHne Tabmumubl A. 1

Mapka PekomeH- Bpemsa
cTann ayemas Harpy-
Tepmn- XeHunsa. 4
yeckasa 830 810
o6paboTk
A
X7 (6] 10 000
CrNi 30 000
18 9 50 000
100 000
150 000
200 000
250 000
X7 (6] 10 000
CrNITi 30 000
18 10 50 000
100 000
150 000 .
200 000
250 000
X7 (6] 10 000
CrNiN 30 000
b 50 000
18 11 100 000
150 000
200 000
250 000
X7 (6] 10 000
30 000
CrNiM 50 000
o 100 000
17 12 150 000
200 000
250 000
X7 Q 10 000
CrNiM 30 000
oB 50 000
17 12 100 000
150 000
200 000
250 000

FOCT ISO 9329-4—2013

CpefHee 3HaueHune
npepena npoyHoctu 11 H.'mm'

Temnepartypa. 'C

Q -Tepmuyeckas o6paboTka na TBepAblii pacTsop.
« TemnepaTtypbl U YCNIOBUA OXNaX/[eHUA nNpueeseHbl N Tabnuue 3.

* 3HauyeHns, 06O03HAYEHHble CUMBOIOM
nony4vyeHsbl

no Harpyska.

«*»,

820 830 840 850 830 870 880 890 900 910 920 930 940 950
| |
||
| |
| |
nonyyeHbl akcTpanonsuueil nNo BpeMeHW. 3HAuyeHUA, NpuUBeJeHHble B cCKoGKax.
akcTpanonsyuei
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Mpunoxexne B
(cnpaBo4HOE)

Pa6oTa ygapa npu NOHUXEHHbIX TeMnepaTypax s Tpy6 0 COCTOSIHUWN Nnocsie TepMuyeckoi
06paboTKM Ha TBepAblii pacTBOp

Ta6nuuya B.1
Pa6oTa ygapa KV 4.

TonuwmHa  cpefHeapudmeTUHeCKOe 3HaYeHne pesynbTaToB Tpex UcnbiTaHnii <9.9.5.2.). [x.
Mapka cTanm 1y penHeapud pesy. p )-4

CTEHKKN, MM npun Temneparype. *C. He meHee

0 -20 -40 -50 -80 -100 -120 -150 -170 -195
X 2 CrNi 18 10 He 6onee 16 86 86 82 82 78 78 74 74 71 71
X5 CrNi 189 He 6onee 16 86 86 82 82 78 78 74 74 71 71
X 7 CrNi 189 - - - - - - - - - - -
X 6 CrNiNb 18 11 He 6onee 16 78 78 74 74 71 71 67 67 63 63
X 7 CrNiNb 18 11 - - - - - - - - - - -
X 6 CrNiTi 18 10 He 6onee 16 78 78 74 74 71 71 67 67 63 63
X 7 CrNiTi 18 10 - - - - - - - - - - -
X 2 CrNiMo 17 12 He 6onee 16 78 78 74 74 71 71 67 67 63 63
X 2 CrNiMo 17 13 He 6onee 16 78 78 74 74 71 71 67 67 63 63

X5 CrNiMo 17 12 He 6onee 16 78 78 74 74 71 71 67 67 63 63
X 7 CrNiMo 17 12 - -
X 7 CrNiMoB 17 12

X 6 CrNiMoTi 17 12

X 6 CrNiMoNb 17 12

X 5 CrNiMo 17 13 He 6onee 16 78 78 74 74 71 71 67 67 63 63
X 2 CrNiN 18 10

X 2 CrNiMoN 17 13

* 3HayeHus Ana ctaHAapTHbIX 06pasuos pasmepom 10 * 10 mm. Mpn HEOBXO4MMOCTU UCNO/b30BaHMA 06pasLoB
ApYyrMx pa3mepoB 3HauyeHns paboTbl ygapa coracoBbiBaloT B 3aka3e Ha noctasky Tpy6 19.4.3 n 9.9.5.2).
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Mpunoxexnne A
(cnpaBo4YHOE)

CBefileHNs1 0 COOTBETCTBUU MEXrocyapCTBEHHbIX CTaHA4AapPTOB CCbIIOYHbIM
MexXAyHapoAHbIM cTaHgapTam
Ta6nuya [JA.1

O603Ha4YeHNe U HanMeHoBaHue CTeneHb coOT- O603HavYeHne N HaMEHOBaHNE MEXIOCyAapCTBEHHOIO
MeXyHapoaHOro cTaHaapTa BETCTBUSA cTaHgapTa
ISO 3651-1:1998 CTtanun Hepxase- MOD FOCT 6032-2033 (MCO 3651-1:1998: MCO 3651-2.1998)
towme. OnpegeneHne CTOWKOCTU K CTtanu n cnna.bl KOPPO3MOHHO-CTOMKME. MeToAbl NCMbITaHWi
MEXKPUCTaNINTHOM’ KOppO3uu. Ha CTOMKOCTb K MEXKPUCTaN/IMTHO KOppo3un

YacTb 1. AyCTEHUTHbIE 1 heppUTHO-
ayCTeHUTHble (Ayniekc) Hepxase-
owme ctann. Koppos3noHHOe ucrbl-
TaHue B a30THOW kucnoTe nocpeg-
CTBOM W3MeEpEeHWs noTepu Macchbl
(meToa Xbto))

ISO 3651-2:1998 Crtanu Hepxase-
owme. OnpegeneHne CTONKOCTU K
MeXKpUCTanInTHOM’ KOppOo3uu.
YacTtb 2. PeppuTHbIe, ayCTEHUTHbIE
n theppuTHOo@yCTEeHUTHbIE (Aynnekc)
Hepxasewume cranu. KopposnoH-
HOoe ucCnbiTaHWe B cpefe, cofepxa-
e cepHyt kucnoty (MeTtog WTpa-

yca))

ISO 6892:1984 Martepuanbl meTan- MOD FOCT 10006-80 (MCO 6892-84) Tpy6bl mMeTannmyeckue.
nnyeckme. McnbiTaHne Ha pacTsaxe- MeTog ncnbiTaHna Ha pacTsxeHune

HVe nNpu Temnepartype okpyxarLei FOCT 1497-84 (NCO 6892-84) MeTannbl. MeTtoabl uncCnbl-
cpeapl TaHWuii Ha pacTsxeHue

ISO 7438:1985 Martepuanbl metan- MOD FOCT 14019-2003 (MCO 7438:1985) MaTtepuanbl meTanin-
nunyeckme. VcnbiTaHne Ha U3rné yeckune. Metoq ncnbiTaHUs Ha n3rné

ISO 10474:1991 Cranb v cTasibHble MOD FOCT 31458-2012 (MCO 10474:1991) Tpy6bl cTasbHble ©
n3genusa. [IokyMeHTbl 0 KOHTposie n3genua ns Tpy6. [JokyMeHTbl 0 NPUEMOYHOM KOHTpose

MpumeyaHune

14nsa ApYrux CCbIJIOYHBbIX MEXAYHapOAHbIX CTaH4apTOB COOTBETCTBYHOLME HaLMOHA/IbHbIE CTaH4apTbl OTCYTCTBYIOT.
[lo ux yTBEepXAeHUs pekoMeHAyeTCs WUCNo/b30oBaTb NepeBOA Ha PYCCKUIA A3bIK 3TUX MeXAYHapOoAHbIX CTaHAApTOB.
MepeBoAbl MeXAYyHapPOHbIX CTaHAAPTOB HaxoAATca B PefepasbHOM MHPOPMALMOHHOM (DOHAE TeXHUYECKUX perna-
MeHTOB 1 cTaHgaptoB OAO «Poccuiicknii Hay4yHo-UccneaoBaTenbCkuii MHCTUTYT TPY6HOI npombilwneHHocTu» (OAO
«PocHUTW»),

2 B HacTosLe Tabnvue Ncnonb3oBaHo cnefylolee ycioBHoe 0603HaveHne cTeneH CoOTBETCTBUS CTaH4apToB:

- MOD - moaunduuMpoBaHHble cTaH4apThbl.
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YOK 669.14-462.3:006.354 MKC 23.040.10 B62 HoT

KntoueBble cnoBa: 6ecluioBHble TPy6bl, TPY6bl AN paboTbl Nog AaB/IEHWEM, ayCTEHUTHbIe CTanu, CTaslb-
Hble TPy6bl, TEXHMUECKME XapaKTEPUCTUKK, YC/IOBUS MOCTaBKM, pasMepbl, NpegesibHble OTK/IOHeHUst pas-
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