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FOREWORD

This Part B Book of Specifications is intended to be used as a reference book for taking the hands-on practical
examination that is part of the CWI certification examinations. This practical examination simulates actual
hands-on inspection and document reviews performed by the Certified Welding Inspector (CWI). You are
expected to evaluate the acceptability of test specimens and documents for both procedure and welder
qualifications and production welding by using standard measurement tools, visual inspection, and documents
found in the Book of Exhibits. Acceptability is based upon the information contained in this Book of
Specifications. The practical examination will test your ability to carry out these functions.

Although this Book of Specifications is formatted to look like a real codebook, it is not a real codebook and it
should not be used as one. While some clauses in this Book of Specifications appear to be similar to codebooks
that you are familiar with, read this Book of Specifications very carefully and do not rely on your memory to
make decisions with regards to answers on this examination.

Review the organization of this Part B Book of Specifications. There are specific clauses that relate to
workmanship and visual inspection criteria in three applications: Structural, Pipeline, and Pressure Piping.
There are general clauses for inspection, procedure, and performance qualification that apply to all three
applications. As this Book of Specifications applies to three applications, terms and definitions are not limited
to AWS A3.0, Standard Welding Terms and Definitions.

In addition to the main body of the specification, there are annexes, tables, and figures that are important in
your examination decisions. They are numbered uniquely so as to avoid confusion. Make sure that you have
located all the necessary annexes, tables, and figures before you answer any question.

A Book of Exhibits is used in the exam and contains examples of various documents and photos including but
not limited to WPS'’s, PQR’s WQTR’s, heat treat charts, and NDE methods. Neither the test specimens nor the
Book of Exhibits are available for review prior to the examination.

For some questions, narratives will give you information upon which you will be asked specific questions. The
guestion may make reference to locations on certain specimens included in your test kit or refer to documents
within the Book of Exhibits. In addition to the Book of Exhibits, all test kits have standard measuring tools
necessary to complete the examination.

IMPORTANT
1. Read each question carefully and completely, including every choice provided. There will only be one
correct answer. Be careful to transfer your choice of answer to the correct location on the answer
sheet.
2. The weld replicas in the assigned test kit are made of plastic to assure that every test candidate

receives the exact same specimens. As a consequence of the replication process, there may be color
variations from actual weld metal and visible seams from the plastic assembly process. Ignore any
pinholes, seams, glue squeezed out, or color variations in your determination of a correct answer.

3. You are expected to know how to use and apply each measuring and inspection instrument in the
examination kit including knowing how to properly zero the instrument where relevant.

4. Use the margins or blank pages in your examination booklet to perform any required calculations. Do
not write in this booklet.



NPEANCNOBUE

Hactosauwasa Yacme B KHuau crieyugukayuli — 3T0 CPaBoOYHMK ANA CAAYM NPAKTUYECKOro 3K3aMeHa, KOTopbIn
ABMAEGTCA YaCTblO aTTECTALMOHHOIO 3K3aMeHa MHCMNEKTOPa KOHTPO/IA KauecTBa CBapHbIX coeanHeHnin (CWI).
3TOT NPaKTUYECKUI 3K3aMeH UMUTUPYET GaKTUUECKYIO NPaKTUUYECKYIO NPOBEPKY U PaCCMOTPEHME AOKYMEHTOB
WMHCNEKTOPOM KOHTPOA KayecTBa cBapHbIx coegmHeHunit (CWI). Bbl BbINOAHUTE OLLEHKY NPUEMAEMOCTH
UcnbiTaTeNbHbIX 06Pa3sLOB U JOKYMEHTOB, KOTOPbIe OTHOCATCA K MPOM3BOACTBEHHOM CBAapPKe U K aTTecTalumm
KaK CBaplMKa, TaKk 1 npoueaypsl. Mpu aTom Heobxoanmo byaeT MCNONb30BaTb CTaHAaPTHbIE U3MepUTE/IbHble
WMHCTPYMEHTbI, BU3Ya ibHblA KOHTPOJIb U AOKYMEHTbI, NpMBeAeHHble B KHuUre naatoctpaunin. NMpuemnemoctb
oLeHMBaeTcA Ha OCHoBaHWUM MHbOPMaLMK, coaepKallieiica B HacToAaWwen KHuze cneyuguxkayuli. 9ToT
NPaKTUYECKUIA 3K3amMeH NpoBepAeT Bally CNOCOBHOCTb BbINOAHATL 3TU GYHKLUN.

KHueza cneyugukayuli He ABNAETCA HACTOAWMM COOPHUKOM NpaBuA (XoTa U opopmaeHa aHaNorUUYHbIM
06pa3om) 1 He A0NXKHA UCNONb30BaTbCA B KaUecTse Hero. XoTa HeKoTopble NyHKTbl KHU2u cneyuguxkayuli
BbIFIAAAT MOXOXKUMM Ha COOPHMKM NPaBu/, C KOTOPbIMUM Bbl 3HAKOMbI, YnTalTe KHueay cneyuguxkayuli o4eHb
BHMMaTENbHO M He MoJiaraiTecb Ha CBOK NamMsATb, MPUHUMASA PeLlieHMA, KacalollMecs OTBETOB Ha BOMPOChI
3TOro 3K3aMeHa.

PaccmoTpum opraHmsaumio Hactosawen Yacmu B KHuzu cneyugukayul. UmetoTca cneumduyeckme nyHKTbI,
OTHOCALLMECA K KaYeCTBY UCMOJIHEHWUS U KPUTEPUAM BU3YaASIbHOTO KOHTPO/IA B TPEX 061acTax NpUMeHeHuA:
METANNIOKOHCTPYKUMAX, TpybonpoBoaax n TpybonpoBoaax BbICOKOro AasneHuA. CyLwecTByOT o6LmMe NyHKTbI
LN KOHTPOAA, aTTeCTALLMK NpoLeaypbl M CBapLUMKA, OTHOCALLMECA KO BCEM TpemM 061acTam. MoCKonbKy
HacTosawaa KHuea crneyuguKkayuli OTHOCUTCA K Tpem 061acTsiM, MCMO/Ib3yemble TEPMUHBI U ONPeLeNeHUs He
OrpaHnYeHbl 4OKYMEeHTOM AMepMKaHCKOro obuecTsa cneunannctos no ceapke AWS A3.0, «CmaHOapmHebie
mepmMUHbI U onpedeneHus 045 ceapKu» (Standard Welding Terms and Definitions).

B AonosiHeHWe K OCHOBHOMY TEKCTY B crnieunduKaumm ecTb NPUNOKEHUSA, TaBAMLbI U PUCYHKK, UMEtoLLMe
Ba*KHOE 3HAYEHUA A4 NPUHATUA PeLleHnit BO Bpems aK3ameHa. Bo nsbexaHune HegopasymeHuid oHK
CHabKeHbl YHUKaNbHbIMM HOMepamu. MNepen 0TBETOM Ha /060 BONpoC HailguTe Bce Heobxogumble
NPUNONKEHUA, TaBAULbI U PUCYHKN.

KHura nantoctpaumm ncnonb3yeTca BO BPEMA 3K3aMEHA M COAEPKUT NPUMEPDI Pa3IMYHbBIX LLOKYMEHTOB U
doTorpadmmn, BKAOYaA, NOMUMO Npoyero, cneundmrKaumm npoueaypbl ceapku (WPS), npoToKosbl aTrectaumm
npoueaypsbl (PQR), NPOTOKObI aTTECTALMOHHOIO UCNbITaHMA cBapwuka (WQTR), TexHoNOrMYecKMe KapTbl
TepmoobpaboTKn 1 meToabl Hepaspyluatowero KoHTpons (NDE). McnbiTaTtenbHble 06pasybl M KHura
WANOCTPaLMIA HeAOCTYMHbI A0 HaYana 3K3aMeHa.

[na HeKOTOpbIX BOMPOCOB B oNucaHunax byaeT npusegeHa MHGOpMauus, B OTHOWEHUN KOTOPOI BaM 3a4aayT
KOHKpPETHble BONPOCbI. BONPOC MOMET OTHOCUTLCA K MecTam Ha onpegefieHHbIX 06pasuax, BXOAALLMX B Ball
UCNbITaTe/bHbIA KOMMNEKT, UK K OKYMeHTaM B KHure uanoctpaumin. Mommmo KHUMmM nnntoctpaumii Bce
UCNbITaTe/IbHble KOMMIEKTbI COAEPXKAT CTaHAAPTHbIE U3MEPUTE/IbHbIE MHCTPYMEHTbI, Heobxoanmble ons
obcnepoBaHus.

BAXHAA UHO®OPMALINA

1. Yuraiite Ka)Kp,bIl\;l BOMNPOC BHNMMATE/IbHO N NOJIHOCTbIO, BK/1KOYaA BCE NpuBeaAeHHbIE BAPUNAHTbI Bbl60pa.
CyLIJ,eCTBYET TOJIbKO OAUH HpaBMﬂbeIVI OTBeT. BHMMaTenbHO 3anuwmnTte Bbl6paHHbIVI OTBET B
npaBU1bHOM MECTE Ha IUCTE OTBETOB.



Konuu cBapHOro LWBa B BblAaBaeMOM MCMbITaTe/IbHOM KOMMEKTE M3FrOTOB/EHbI M3 NACTUKA C TEM,
yTObbl BCE YY4ACTHMKM 3K3ameHa NoayuYMan oamHaKkosble obpasubl. Creactenmem npouecca
KOMMPOBaHMA MOFYT BbITb OTAINUYMA MO LBETY OT MEeTaNNa CBapHOro WBa 1 Haandne BUAMMBIX LBOB OT
npouecca cbopKKn NAacTUKOBOMN Konuu. Mpu onpegeneHmm npaBuabHOrO OTBETa UrHOPUPYTe Ntobble
OTBEpCTUA, LWBbI, BbIAABANBAHUA K€ UM U3MEHEHMSA LBeTa.

OxKngaetca, 4To Bbl 3HaeTe KaK UCNONb30BaTb U NMPUMEHATL BCE MHCTPYMEHTDLI /174 U3SMepeHNA N
KOHTPOAA, BXOAALWMNE B 3K3aMEHaLI,MOHHbI17I KOMMNEKT, N 3HaeTe KaK NpaBuU1bHO YCTaHOBUTb

UHCTPYMEHT Ha HOJ1b, €C/NU H606XOAMMO.

Mcnonb3ayiiTe Noas A NycTbie CTPaHMLbl B Balleil 3K3aMeHaLMOoHHOM Bpolutope 411 BbINoAHEeHUs
Nobbix Tpebyembix BbluncieHMIA. He nuwunTe B aToM BpoLutope.
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AWS CWI Practical BOS: 2017 / CLAUSE 1.0 GENERAL REQUIREMENTS /
KHura cneundukaumin gns npaktuyeckoro sksameHa AWS gna CWI: 2017 r. MYHKT 1.0 O6WMNE TPEBOBAHUNA

1.0 General Requirements / O6wue TpeboBaHuA
1.1 Scope / Obnactb npumeHeHus

1.1.1 This specification applies to the American Welding Society Certified Welding Inspector (CWI)
examination and shall not be used for any other purpose. The CWI Practical Exam relies on the use of molded
plastic replicas of actual weld specimens and as there are some visual characteristics of metal that do not
reproduce in plastic with sufficient fidelity, the exclusion of acceptance criteria for these characteristics should
not be construed as an endorsement for the exclusion of these criteria for any actual fabrication.

1.1.1 Hacrtosawasn cneumduKkaumns npegHasHauyeHa 410 3K3ameHa AMepurKaHCKoro obuiecTsa
cneumanncToB no ceapke (AWS) ana atrectaumm MHCNEKTOPA KOHTPOS KaYecTBa CBapHbIX coeamHeHui (CWI) n
He J0N1KHa UCMONb30BaTbCs B KAKUX-IMOO MHbIX Lienax. Ha npakTMyecKkom ak3ameHe AN MHCNeKTopa
KOHTPOAIS KayecTBa cBapHbIx coeanHeHui (CWI) ncnonb3ytoT NaacTMKOBbIE KOMUIA peasibHbiX 06pa3LoB
CBAPHbIX WBOB, Y MOCKO/IbKY HEKOTOPbIE BU3Ya/ibHbIE XapaKTePUCTUKM METa/1a Heslb3s BOCMPOU3BECTU B
NaacTUKe C OCTaTOYHOMN TOYHOCTbIO, Ha 3K3aMEHEe MX UCK/TIOYAoT U3 KpuTepues npuemru. OgHaKo 3To He
03HAYaEeT, YTO UX MOXKHO MUCK/OYaTb AN GAaKTUYECKOro CBApHOIo U34enus.

1.1.2 This specification includes representative requirements for Structural Steel, Pipeline, and Pressure
Piping applications. They are intended to be applied to inspector examination weld replicas and not to actual
industrial facilities, equipment, or structures.

1.1.2 HacToAwan cneunduKauma BKAKOYaET TUMNOBbIE TPeboBaHUA ANA TaKMX obnacTeil NpUMeHeHNn, Kak
MEeTaINIOKOHCTPYKLUMK, Tpybonposoapl U TpyboNpoBoAbl BbICOKOTO AaBaeHuA. OHU AeNCTBUTENbHbI A4 KONWi
CBaPHbIX LWBOB HA 3K3aMeHe MHCNEKTOPa KOHTPOA KayecTBa CBapHbIX COeAMHEHUI, a He ANA peanbHbIX
NPOMbILLNEHHbIX 06beKTOB, 060PYA0BAHUA UAU KOHCTPYKLMIA.

1.1.3 Unless otherwise noted, requirements contained in this Book of Specifications, in Clauses 1.0, 5.0,
and 6.0, are to be considered general requirements applicable to all three applications.

1.1.3 Ecnu He yKasaHo MHoe, TpeboBaHuA, cogeprKawmecs B nyHKTax 1.0, 5.0 1 6.0 HacTosawen KHuau
cneyugurkayuli, ABNAOTCA 06LWMMUM U OTHOCATCA KO BCEM TPeM 061acTAM NPUMEHEHUN.

1.1.4 Normative Annexes in this specification are provided for requirements and Informative Annexes are
provided for information. Both are considered as part of this specification. No inference should be drawn from
the assignment of Normative versus Informative as to the use of the Annex on the examination.

1.1.4 OO6nas3atenbHble MNpunoxkeHUs B HacTosWwen cneumdmnKaunm NpuBeLeHbl A5 yKasaHua TpeboBaHUi,
a cnpasoyHblie MpunoxkeHna npuseseHbl s nHbopmaunun. Oba BuAa NPUNOKEHUI CUNTAIOTCA YaCTbtO
HacToAwen cneundukaumm. He cnepgyet nenatb HUKAKMX BbIBOAOB B OTHOLLEHMM UCMNOJIb30BaHUA [punoxkeHus
BO BpeMs 3K3aMeHa Ha OCHOBaHWUM ero Tuna (0b6A3aTesibHOe WK CNPaBOYHOE).

1.1.5 Calculations, formulae, definitions, and material properties used on the CWI examination will be
based on data published in the Annexes to this specification. As this Book of Specifications applies to three
applications, terms and definitions are not limited to AWS A3.0, Standard Welding Terms and Definitions.

1.1.5 PacyeTbl, popmysibl, onpeaeneHma n CBOMCTBAa MaTepmranos, MCNO/b3yemble Npu ak3ameHe CWI,
6yAyT OCHOBbIBATLCA HA AAHHbIX, ONYH6MKOBAHHbIX B MpMAOKEHMAX K HacToAwen cneumndukalmm. MocKoNbRy
HacToAwan KHuza cneyugukayuli OTHOCUTCA K TpeM 061aCcTAM, UCNO/b3YEMbIE TEPMUHbBI U ONpeaeNieHns He
orpaHuYeHbl AOKYMeHTOM AMepPUKaHCKOro obluecTsa cneunanmctos no ceapke AWS A3.0, «CmaHdapmHsbie
mepmuHbI U onpedeneHus 041 ceapKuy (Standard Welding Terms and Definitions).

1.1.6 Use of the terms “shall,” “should,” and “may” in this specification have the following significance:
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AWS CWI Practical BOS: 2017 / CLAUSE 1.0 GENERAL REQUIREMENTS /
KHura cneundukaumin gns npaktuyeckoro sksameHa AWS ana CWI: 2017 r. MYHKT 1.0 O6WMNE TPEBOBAHUNA

1.1.6.1 Shall. Specification provisions that use “shall” are mandatory.

1.1.6.2 Should. Specification provisions that use “should” are non-mandatory practices that are
considered beneficial.

1.1.6.3 May. Specification provisions that use “may” mandate the choice of optional procedures or
practices that can be used as an alternative or supplement to specification requirements.

1.1.6 TepMMHbI «06A3aTENBHO», KPEKOMEHAYETCA» U KBO3MOXKHO» B 3TOM ONMCAHMUM UMEIOT Caeaytowme
3HAYeHUA:

1.1.6.1 O6sa3atenbHo. O3Ha4aeT NoJIOXKEHMA, UCNONb30BaHME KOTOPbIX ABASETCA 06A3aTeIbHbIM.

1.1.6.2 PekomeHpyetca. [MonoxeHUA cneundmKaumm, B OTHOWEHMN KOTOPbLIX MCNONb3YIOT TEPMUH
«peKkomeHayeTcA», ABAAOTCA He06A3aTENbHBIMM NPAKTUKAMM, KOTOPbLIE CYUTAIOTCA NONE3HbIMM.

1.1.6.3 Bo3MOXKHO. [0N10KeHNA cneumduKaLmm, B OTHOLEHMM KOTOPbIX UCMONb3YIOT TEPMUH
«BO3MOMKHO», YKa3bIBalOT Ha BbI6OP HEOBA3ATENbHbIX NPOLEAYP UAU MPAKTUK, KOTOPbIE MOTYT CAYXKUTb
aNbTepHaTMBOM WM AOMNONAHEHNEM K TpeboBaHMAM cneumduKaLmm.

1.2 Visual Inspection / BusyanbHbiit KOHTPOAb

1.2.1 Visual inspection for cracks in welds and base metal and other discontinuities may be aided by a
flashlight, magnifier, and mirror as may be found helpful or necessary.

1.2.1 BM3yal'IbeIl71 KOHTPOJ1b Ha Hann4vne TpeLlmnH B CBAPHbIX WBAX U1K OCHOBHOM MeTan/1e U APYTUX
HapyLUEHMVI CNNOWHOCTN MOXKET OCYyLEeCTBNATbCA C MOMOLLbIO d)OHap‘r'l, YBE/IMYNTENBHOIO CTEK/1Aa U 3epPKana,
ecnin 3T1o H806XOAMMO MIn NONE3HO.

1.2.2 Weld sizes, length, and locations of welds shall conform to the requirements of this specification.

1.2.2 Pa3smepbl CBapHbIX LWBOB, AJIMHA U MECTOMNOIOXKEHUE LIBOB A0J/KHbI COOTBETCTBOBATL TPebOBaHMAM
HacToswen cneumduKkaumnu.

1.2.3 Joint preparations, assembly, and welding techniques shall be verified.
1.2.3 HeobxoanMmo noaTBepKAeHWE METOA0B NOArOoTOBKKU, COOPKM U CBAPKM COEANHEHWN.
1.2.4 Suitable measuring tools and gages shall be used where necessary.

1.2.4 Tpu Heob6X04MMOCTU CnepyeT UCNONb30BaTb HaA/1eXKalume nsmepuTesibHble NpPUbopbl U Kaanbpbl.
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1.3 Dimensional Tolerances / onycku pasmepos

Unless otherwise specified, the following standard dimensional tolerances shall apply when using this
specification. They do not apply to the dimensions in test specimens, Annex IV, or to discontinuity acceptance
limits.

Ec/nv He yKa3aHO MHOE, NPU UCNONb30BaHMM 3TOM cneundrKaunm NPUMEHSIOT Ciedytolme CTaHaapTHblIe
A0NYyCKM pasmepoB. OHM He OTHOCATCA K pasmepam UCMbITaTe/IbHbIX 06pasLLOB, pa3mepam, YKasaHHbIM B
MpunoxkeHnn IV, Man 4oNycTUMbIM NpPeaeamM HapyLeHUI CNAOLWHOCTM.

1.3.1 Decimal tolerances are determined by the number of decimal places (precision) used in the
dimension as follows:

XX +0.3 (e.g,, 1.0 mm could be 0.7 to 1.3 mm)
X.XX +0.13 (e.g., 1.00 mm could be 0.87 to 1.13 mm)
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1.3.1 /[ecAaTuuyHble AONYCKM ONPeaenatoTca KOANYEeCTBOM AeCATUYHbIX 3HAaKOB (TOYHOCTbIO),
MCNONb30BaHHbIX /15 YKa3aHMA pa3sMmepa, cneayowmm obpasom:

X, X +0,3 (Hanpumep, 1,0 mMm moxkeT o3HayaTb oT 0,7 8o 1,3 mm)
X, XX +0,13 (Hanpumep, 1,0 MM moKeT o3Ha4yaTb oT 0,87 a0 1,13 mm)

1.3.2 Whole number tolerances are determined by the overall dimensional length used in the dimension
as follows:

Whole numbers > 150 mm +3 mm
Whole numbers from 25 to 150 mm inclusive +1.5mm
Whole numbers from 1 to < 25 mm +0.8 mm

1.3.2 [onycku Ans uenbix Yncen onpeaensaroTca obLen BeIMYMHON YKa3aHHOTo pasmepa cleayowmm
obpasom:

LlenoumcneHHble pasmepbl 6onee 150 mm 3 Mmm
LlenouncneHHole paamepol oT 25 40 150 Mm BKAKOUYUTENBHO 1,5 mm
LlenouncneHHole paamepnbl 0T 1 40 < 25 mm +0,8 mm



N
o
wn
—
—
=
(2]
—
<
-
=
—
=
D
-
Q
=
=
o
=
o
I
(2]
-
<
<
=
=
=
=

AWS CWI Practical BOS: 2017 / CLAUSE 2.0 WORKMANSHIP/VISUAL — STRUCTURAL STEEL /
KHura cneunduKkaumin gns npaktuyeckoro asksameHa AWS gna CWI: 2017 r.
NYHKT 2.0 KAYECTBO UCMONHEHWA/BU3YAIbHbIA KOHTPO1b — META/INOKOHCTPYKLIUK

2.0 Workmanship Requirements and Visual Acceptance Criteria — Structural Steel /
TpeboBaHMA K KauecTBy UCMO/THEHUA U KPUTEPUM NPUEMKU NPU BU3YaZIbHOM KOHTpoO/e —
MeTannoKOHCTPYKUUK

2.1 Base Metal Preparation / MogrotoBka OCHOBHOro meTtanna

2.1.1 Mill-Induced Discontinuities. The length of these discontinuities is the visible long dimension on the
cut surface of material and the depth is the distance that the discontinuity extends into the material from the
cut surface. The limits of acceptability and the repair of visually observed cut surface discontinuities shall be as
follows:

(a) Any discontinuity 25 mm in length or less need not be repaired and the depth need not be explored.

(b) Any discontinuity over 25 mm in length with maximum depth of 3 mm need not be repaired, but the
depth should be explored.

(c) Any discontinuity over 25 mm in length with depth over 3 mm but not greater than 6 mm shall be
completely removed and repair welded.

(d) Any discontinuity over 25 mm in length with depth over 6 mm shall be referred to the Engineer for
disposition.

2.1.1 HapyweHuna cNAOLWHOCTU, Bbi3BaHHble ¢ppe3epoBaHuem. [1MHa STUX HAPYLLUEHUIN CNIOLWHOCTU
npeacTaBsfAeT coboi BUANMbIN HAMBO/IbLLIMIK pa3mep Ha NOBEPXHOCTM maTepuana, obpaboTaHHON pesaHnem,
a rnybuHa npeacrtasafeT coboit BeIMYMHY NPOHUKHOBEHMS HAPYLUEHUA CM/IOWHOCTU B MaTepuran oT
NoBEepPXHOCTU, 0bpaboTaHHOM pe3aHuem. Mpeaensl NPUEMAEMOCTM U PEMOHTa BU3yasibHO Habilogaembix
HapyLWeHU CNJIOWHOCTN NOBEPXHOCTEN, 06paboTaHHbIX pe3aHUEM, YKa3aHbl HUMKE:

(a) Ntobble HapyLlweHWs CNAOWHOCTU AJIMHON 25 MM MAN MEHbLLE HE PEMOHTUPYIOT, U UX TYBUHY He
onpeaensior.

(b) Niobble HapyLleHMsA CNAOLWHOCTU ANINMHOM Bonblie 25 MM C MaKCMMa/ibHOM rybuHoM 3 mm He
PEMOHTUPYIOT, HO UX TNYy6UHY onpeaennior.

(c) Moboe HapyLweHMe CNAOLWHOCTU AANHON Bonblue 25 MM ¢ rnybuHoli 6onble 3 MM, HO He bonblue 6
MM L0/IKHO 6bITb MO/IHOCTbIO YAANEHO Y OTPEMOHTUPOBAHO C NMOMOLLLbIO CBaPKMU.

(d) Uspenue c nobbim HapyLLEHUEM CMNOLWHOCTU AJMHON 6onblie 25 MM ¢ rnybuHoi 6onblie 6 Mm
[O0NKHO BbITb HANPABEHO N5 NPUHATUA PELUEHMA B TEXHUYECKUI OTheN.

2.2 Workmanship Requirements / Tpe6oBaHMA K KauecTBy UCMOAHEHUA

2.2.1 Roughness Requirements. Weld edge prep and other edge surfaces shall be evaluated with the
surface roughness guide AWS C4.1-77. Acceptance criteria shall be as follows:

2.2.1.1 Weld edge prep surfaces for manual and semiautomatic welding processes shall not be rougher
than Sample 3 and shall have no gouges deeper than 1.5 mm.

2.2.1.2 Weld edge prep surfaces for mechanized and automatic welding processes (except SAW) shall
not be rougher than Sample 4 and shall have no gouges.

2.2.1.3 Weld edge prep surfaces for SAW shall not be rougher than Sample 3 and shall have no gouges.
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2.2.1.4 Edges of members not subject to calculated stresses shall not be rougher than Sample 2 and
shall have no gouges deeper than 3 mm.

2.2.1.5 All other edges shall not be rougher than Sample 3 and shall have no gouges deeper than
1.5 mm.

2.2.1 TpeboBaHMA K LLEPOXOBATOCTU NOBEPXHOCTU. [10ArOTOBNEHHbIE K CBAPKE KPOMKU U Apyrue
KpaeBble NOBEPXHOCTU OLEHMBAIOT C UCMOJIb30OBaHUEM PYKOBOACTBA NO LWEPOXOBATOCTM noBepxHOocTU AWS
C4.1-77. Kputepum npMeMaemocTm A0KHbI BbiTb creaytowme:

2.2.1.1 MoBepXHOCTM KPOMOK, NOAFOTOB/IEHHbIX K PYYHOM W NOlyaBTOMATUYECKOM CBAPKE, AOMKHbI
bbITb MeHee WwepoxoBaTbiMn, Yem Obpasel, 3. boposabl rybxke 1,5 mm He gonycKaroTcs.

2.2.1.2 MoBepPXHOCTU KPOMOK, NOATOTOB/IEHHbIX K MEXaHN3NPOBAHHOM N aBTOMATUYECKOI CBapKe
(kpome gyroBoit cBapku nog patocom (SAW)), AonKHbI 6bITb MeHee WwepoxoBaTbimu, Yem Obpasey, 4. Bopo3abl
He JonyckatoTca.
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2.2.1.3 lMoBepXHOCTM KPOMOK, NOArOTOB/IEHHbIX K AYyroBoi cBapKe nog ¢atocom (SAW), A0NKHbI BbITb
MeHee WepoxosaTbiMu, Yem Obpasel, 3. bopo3abl He gonycKatoTcA.

2.2.1.4 KpOMKM 3/IEMEHTOB, HE NOABEPratoLLMXCA BO3AENCTBMIO PACUYETHbIX HANPSAMXKEHWUM, A0JIKHbI
ObITb MeHee WwepoxoBaTbiMn, Yem Obpasel, 2. bopo3abl rybxke 3 Mm He AOMNyCKatoTCA.

2.2.1.5 Mpoune KPOMKM A0/IKHbI ObITb MeHee LWepoxoBaTbimu, Yem Obpasel, 3 U He A0/KHbI UMETb
b6oposa rnybxke 1,5 mm.

2.2.2 Arc Strikes. Base metal shall be free of arc strikes.
2.2.2 Oxoru gyroii. Ha 0CHOBHOM MeTansie He A0JI}KHO BbITb OXKOroB AYroii.

2.2.3 Cleaning of Completed Welds. Slag shall be removed from all completed welds. Spatter is
acceptable unless NDT other than visual inspection is to be performed or otherwise specified.

2.2.3 OunCcTKa 3aKOHYEHHbIX CBAPHbIX WBOB. CO BCEX 3aKOHYEHHbIX CBAPHbIX LWBOB A0/XeH ObiTb yaaneH
WAaK. Bpbi3rv npuemnembl, KPOMe C/y4as BbINOJAHEHUs Hepaspywatowero KoHTpoas (NDT), otanyHoro ot
BM3YyasIbHOrO KOHTPOIA, NN €CN YKA3aHO UHOe.

2.2.4 Fillet Weld Terminations and Starts. Fillet welds shall not be terminated on corners of lap joints.
Terminations and starts shall be as follows:

2.2.4.1 Statically Loaded Connections. Terminations and starts shall be made by either holding the
weld back from the corner for a distance not less than the specified fillet weld size or by wrapping the weld
around the corner not less than two times nor more than four times the specified fillet weld size.

2.2.4.2 Cyclically Loaded Connections. Terminations and starts shall be made by wrapping the weld
around the corner for a distance not less than two times nor more than four times the specified fillet weld size.

2.2.4 Hauvana v OKOH4YaHUA YrnoBbIX WBOB. Yr/10Bble WBbl HE A0MXHbl 3aKaHYMBATLCA B Yr/iax
COG,CI,VIHEHVIVI BHaxnect. OKOHYaHMA U Havana CBaApPHbIX WBOB BbINOJIHAKOT CheAyoWnm o6pa30M:

2.2.4.1 CoeaMHEHMA CO CTaTMYECKOI Harpy3Koi. OKOHYaHUA M Hayana BbINOAHAIT M6O nyTem
OCTaHOBKM WWBA OT YI/1a Ha PAacCTOAHUM HE MeHee 3a4aHHOro pasmepa Yra10Boro Wwea, 1Mbo nyTem Npoxoaa LWea
BOKPYT YI/1a Ha paccToAHMe He MeHee ABYX U He 6osiee YeTbipex 3a4aHHbIX pasMepoB Yri0Boro Wea.
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2.2.4.2 CoeAMHEHUA C LMKANYECKOM Harpy3Koi. OKOHYaHMA 1 HaYana BbIMOMHAIOT NyTeM Npoxoaa
LLIBa BOKPYT yr/1a Ha pacCToAHME He MeHee ABYX M He 6osiee YeTblpex 3aZaHHbIX Pa3MepoB Yr/0BOrO WBa.

2.2.5 Repairs. The removal of weld metal or portions of the base metal may be done by machining,
grinding, chipping, or gouging. It shall be done in such a manner that the adjacent weld metal or base metal is
not nicked or gouged. Unacceptable portions of the weld shall be removed without substantial removal of the
base metal. The surfaces shall be cleaned thoroughly before welding. Weld metal shall be deposited to
compensate for any deficiency in size in the weld metal.

2.2.5 PemoHTbl. MeTanna cBapHOro WBa W/1M YaCTb OCHOBHOIO MEeTa/l/1a MOXKHO yAansATb MeXxaHM4YecKom
0bpaboTKoi, WandoBaHMeM, 3a4NCTKON 3yOMUIOM UIN CTPOXKKOM. ITO OCYLLLECTBAAIOT TaKMM 06pa3om, YTobbl
He AoNyCTUTb NoABAeHUA 6o0po3Aa M LapanuH Ha CMEeXXHOM MeTa/l/ie CBapHOro WBa UM OCHOBHOM MeTasne.
Henpuremnemble 4acTn cBapHOro WBa yAanatoT 6e3 cylecTBeHHOro yaaaeHusa oCHOBHOro metanna. MNepeg,
CBapKOM NOBEPXHOCTU TLWATEIbHO O4MLLAtOT. JIIo6OM HeAOCTaTOYHbIN pa3mep MeTasia CBAapHOro LWBa
nopabaTbiBalOT HaN/1aBKOM MeTasila CBapHOro LLUBa.
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2.3 Visual Inspection Acceptance Criteria. All welds shall be visually inspected and meet the acceptance
criteria of Table 1.

2.3 KpuTepuu npuemKu Npu BM3yasibHOM KOHTpoOJe. Bce LWBbI NoA/eKaT BU3yalbHOMY KOHTPO/IO U AO/KHbI
COOTBETCTBOBATb KPUTEPUAM MPUEMKM, YKa3aHHbIM B Tabamue 1.

2.3.1 Weld Profiles. Weld profiles shall be in accordance with Table 1, Table 2, and Table 3, Figure A,
Figure B, except as otherwise allowed in 2.3.1.1, 2.3.1.2 and 2.3.1.3.

2.3.1.1 Fillet Welds. Unless otherwise specified, the faces of fillet welds may be slightly convex, flat, or
slightly concave as shown in Figure B.

2.3.1.2 Exception for Intermittent Fillet Welds. Except for undercut, as allowed by this specification,
the profile requirements of Figure B shall not apply to the ends of intermittent fillet welds outside their
effective length.

2.3.1.3 Groove Welds. Groove weld reinforcement shall comply with Table 2 and Table 3. Welds shall
have a gradual transition to the plane of the base-metal surfaces.

2.3.1.4 Overlap. All welds shall be free of overlap.

2.3.1 TMpoduau cBapHoro wsea. Mpodnam cBapHOro LWBa AOKHbI COOTBETCTBOBaTb TpebOBaHUAM
Tabnunubl 1, Tabnnubl 2 n Tabanupl 3, PucyHka A, PucyHKa B, ecnmn nHoe He paspelleHo B NyHKTax 2.3.1.1,
2.3.1.212.3.1.3.

2.3.1.1 Yrnosble WBbl. Ecnn He YKa3aHO NHOe, 1nLeBble CTOPOHbI YI/10BbIX LUBOB MOTYT 6bITb Cnerka
BbINYKAbIMMW, NNOCKUMMN UIN CNEFKA BOTHYTbIMM, KaK MNOKa3aHO Ha pUCyHkKe B.

2.3.1.2 UcknoueHue Ana NpepbiBUCTbIX YIOBbIX WBOB. 33 MCK/IOYeHMeM noapesa, HaCKo/IbKO OH
[onycKaeTca aTon cneundukaumen, TpeboBaHua K Npoduto, yKasaHHble Ha pUCYHKe B, He oTHocATCA K
OKOHYaHUAM NPepbIBUCTLIX YTI0BbIX LWBOB 3a Npeaenamm ux paboyei AnnHbl.

2.3.1.3 CsapHbie WBbI C pa3aenkoi KPOMOK. YCUAEHNe CBAapHOrO LWBaA C Pa3ae/ikoi KPOMOK 4ONKHO
COOTBETCTBOBATbL TpeboBaHMAM Tabauw, 2 u 3. TpebyeTcA NaaBHbIN Nepexos K NJIOCKOCTM OCHOBHOMO MeTanna.

2.3.1.4 NepekpbiThe. [1nA BCEX CBAPHbIX LUBOB He AOMYCKAeTCA NepekpbIThe.
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2.4 Fillet Weld Dimensional Tolerances / flonycku pasmepoB yrnosoro wwsa

2.4.1 Weld length and spacing. Unless otherwise specified, the weld length indicated is the minimum
weld length and there is no maximum. The length of a fillet weld is the overall length of the full size fillet,
including end returns (boxing) as measured along the center line of the effective throat and excluding the
undersize portions of starts and stops. The tolerances of subclause 1.3.2 shall be applied to determine if the
minimum length is acceptable, e.g., a 74.2 mm weld length satisfies the requirement for a 75 mm weld.

Unless otherwise specified, the weld spacing (pitch) is the maximum spacing between the centers of adjacent
welds and there is no minimum. The tolerances of subclause 1.3.2 shall be applied to determine if the actual
measured maximum spacing is acceptable, e.g., a 75.8 mm spacing satisfies the requirement for a 75 mm
spacing.

2.4.1 [nuvHa wBa un paccToaHue mexay weamu. Ecnm He ykasaHo MHOe, 334aHHAA AJ/IMHA CBAPHOrO LWBA
ABNAETCA MUHUMANbHOW AJIMHOM CBAPHOTO LWBA, U MaKCMMyM OTCyTCTBYeT. [lInHa yrnosoro wea — 370 0buwan
AJ/IMHa NOJTHOMEPHOTO YII0BOTrO WBA, BK/OYas 06BapKy KOHLA AeTanu No nepumeTpy, UsmepeHHasn B40/b
LEeHTPaNbHOM NMHUN GAKTUYECKOM TONILMHDI WBA, UCK/H0YaA HEeMOIHOMEPHbIE Y4ACTKM Havyaa U OKOHYaHUM
wea. [lonycku, npuseaeHHble B noanyHKTe 1.3.2, ucnonbsyotca ana onpegeneHnsa npuemaemocTtu
MWHUMabHON AnHbI. Hanpumep, dakTuyeckas ganHa cBapHoOro wea 74,2 Mm COOTBETCTBYeT Tpebyemol
ANvHe wea 75 mm.

Ecnun He yKa3aHO MHOE, PacCToAHME MeXAy WBamM (Lwar) ABNSETCA MaKCUMa/bHbIM PacCTOAHUEM MEK Y
LLeHTPaMn coceaHMX CBAPHbIX LWBOB, U MMHUMAJIbHOE PacCTOAHME He pernameHTnpyeTca. Jonycku,
npuseAeHHble B nognyHkTe 1.3.2, Ucnonb3ylTca AN1a onpeaeneHma npuemiemMoct pakTMyeckm MU3MepeHHoro
MaKCMMANbHOTO PACCTOAHNA MeXAY WBamn. Hanpmmep, pacctoaHne mexKay CBapHbiMUM WwWBamn 75,8 mm
COOTBETCTBYET TPebyemMomMy PaccToaHuio 75 mm.

2.4.2 Fillet Weld Size. Unless otherwise specified in the visual inspection acceptance criteria, the fillet
weld size is the minimum weld size and there is no maximum. The tolerances of subclause 1.3.2 do not apply.

2.4.2 Pasmep yrnoBoro wBa. Ecam nHoe He yKaszaHO B KpUTEPUAX MPUEMKN MPU BU3yasIbHOM KOHTpOE,
pa3mep yr/i0BOro Wea ABMAETCA MMHUMA/IbHbIM Pa3MepoM LLIBa, M MAaKCMMyMa OTCyTCTBYeT. [lonycku
nogpasgena 1.3.2 He NpUMeHAOTCA.
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CLAUSE 2.0 WORKMANSHIP/VISUAL — STRUCTURAL STEEL /
KHura cneunduKkaumin gns npaktuyeckoro asksameHa AWS gna CWI: 2017 r.

MYHKT 2.0 KAYECTBO UCMONHEHWNA/BU3YA/IbHbBIN KOHTPO/1b — META/ITOKOHCTPYKLMMU

Table 1

Visual Inspection Acceptance Criteria — Structural Steel

Discontinuity Category and Inspection Criteria

Statically
Loaded
Nontubular
Connections

Cyclically
Loaded
Nontubular
Connections

Tubular
Connections
(All Loads)

1) Crack Prohibition
Any crack shall be unacceptable, regardless of size or location.

X

X

(2) Weld/Base-Metal Fusion
Thorough fusion shall exist between adjacent layers of weld metal and
between weld metal and base metal.

(3) Crater Cross Section
All craters shall be filled to provide the specified weld size, except for the ends
of intermittent fillet welds outside of their effective length.

(4) Weld Profiles
Weld profiles shall be in conformance with 2.3.1.

(5) Time of Inspection

Visual inspection of welds in all steels may begin immediately after the
completed welds have cooled to ambient temperature. Acceptance criteria for
ASTM A 514, A 517, and A 709 Grade 100 and 100 W steels shall be based on
visual inspection performed not less than 48 hours after completion of the
weld.

(6) Undersized Welds
The size of a fillet weld in any continuous weld may be less than the specified
nominal size (L) without correction by the following amounts (U):
L U,
specified nominal weld size, mm allowable decrease from L, mm
<5 <2
6 <25
>8 <3

(7) Undercut

(A) For material less than 25 mm thick, undercut shall not exceed 0.8 mm. For
material equal to or greater than 25 mm thick, undercut shall not exceed 2
mm for any length of weld.

(B) In primary members, undercut shall be no more than 0.25 mm deep when
the weld is transverse to tensile stress under any design loading condition.
Undercut shall be no more than 0.8 mm deep for all other cases.

(8) Porosity

(A) CJP groove welds in butt joints transverse to the direction of computed
tensile stress shall have no visible porosity. For all other groove welds and for
fillet welds, the sum of the visible porosity 0.8 mm or greater in diameter shall
not exceed 10 mm in any linear 25 mm of weld.

(B) The frequency of porosity in fillet welds shall not exceed one in each 100
mm of weld length and the maximum diameter shall not exceed 2.5 mm.
Exception: for fillet welds connecting stiffeners to web, the sum of the
diameters of porosity shall not exceed 10 mm in any linear 25 mm of weld.

(C) CJP groove welds in butt joints transverse to the direction of computed
tensile stress shall have no porosity. For all other groove welds, the frequency
of porosity shall not exceed one in 100 mm of length and the maximum
diameter shall not exceed 2.5 mm.

Note: An “X” indicates applicability for the connection type; a shaded area indicates non-applicability.
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CLAUSE 2.0 WORKMANSHIP/VISUAL — STRUCTURAL STEEL /

Tabanua 1

KpuTepuu npuemku npu Bu3yanbHOM KOHTpone — MeTannoKOHCTPYKLUK

KaTteropusa HapyLleHMUA CNAOLWHOCTU U KPUTEPUN KOHTPONA

CraTtuuecku
Harpy»KeHHble
HeTpybHble
CBapHble
coeguHeHUA

Linknnueckum
HarpyeHHble
HeTpybHble
CcBapHbie
coeguHEeHUuA

Tpy6Hble
cBapHble
coefuHEeHun
(Bce
Harpyskm)

(1) HegonycTMMoOCTb TpELUH
He gonyckaloTca TpeLyHbl BHE 3aBUCUMOCTU OT MX pa3Mepa U MecTOMOI0XKeHMS.

X

X

X

(2) Cnnasnenmne metanna ceapHoro wea/0CHOBHOrO MmeTanna
[ONKHO CyLLLeCTBOBATb NOHOE CN/IaBNEHNE MEXKAY CMEXKHbIMU CI0AMMU MeTanNa
CBAPHOTO LWBA M MEXAY MeTalJIoM CBapHOTO LWBa U OCHOBHbIM META/I/IOM.

(3) NonepeuHoe ceueHne Kpatepa

Bce KpaTepbl A0/1XKHbI 6bITb 3aM0NHEHbI 418 obecneveHms 3a4aHHOMO pa3mepa
CBaApPHOTO LWBA, 33 UCKNHOYEHNEM OKOHYAHMI NPEPbIBUCTLIX YI/I0BbIX LBOB 33
npegenamu nx paboyen ganHbl.

(4) Npodpunnu ceapHoro wea
Mpoduan cBapHOro Wea A0KHbI COOTBETCTBOBATL Tpe6OBaHMAM NyHKTa 2.3.1.

(5) Bpemsa npoBegeHUA KOHTponsa

Bu3yasibHbIi KOHTPOAb LWBOB A1 BCEX MAPOK CTaNN MOXKET bbiTb HaYaT HeMea/1IeHHO
noc/ie oCTbIBaHMA 3aKOHYEHHOTO LWBa A0 TeMNePaTypbl OKPYKatoLLen cpeabl.
Kputepuu npuemkn ans ctanen ASTM A 514, A 517 n A 709 mapkum 100 n 100 W
[0/KHbI OCHOBbIBATbCA Ha BU3Ya/lbHOM KOHTPO/IE, BbINOJIHEHHOM Yepes3 48 yacos
nocsie 3aBepLieHnA CBapHOro LWBa UM No3aHee.

(6) HenonHomepHbIe WBbI
[onyckaeTtca He KOPPEKTUPOBaTb pasmep N060ro HenpepbIBHOrO Yr/0BOrO CBAPHOro
LWIBA, €C/IM OH MeHbLLEe YKa3aHHOTro HOMMHaIbHOTO pa3dmepa (L) Ha cneaytoLyto
BennumHy (U):
L, U,

YKa3aHHbI HOMWUHAbHbIA pasmep LWBa, MM
A0NYyCTUMOE YMEHbLUEHWE OTHOCUTENbHO L, Mm

<5 <2

6 <25
28 <3

(7) Noapes

(A) Ona maTepurana ToNWMHON meHee 25 mm nogpes He foKeH npesbiwaTtb 0,8 mm.
[ns matepuana ToNWMHOM paBHOW Man 6osblie 25 MM NOAPe3 He A0/IKEH
npesbIaTh 2 MM g5 N1t060M A/IMHbI CBAapPHOTO LWBA.

(B) B ocHOBHbIX HecyLux afiemeHTax rnybuHa noapesa 4o/KHa 6biTb He 6onee 0,25
MM, KOTA,a CBapHOM LLOB PACMo/IOKeH Nonepek pacTArnBatoLLEero HanpaxKeHua npm
NIOBbIX PacyeTHbIX YCIOBUAX Harpy3ku. MybuHa noapesa BO BCEX OCTa/IbHbIX CAyYanX
He A0/KHA npeBbiwaTb 0,8 mm.

(8) Nopucroctb

(A) He ponyckaeTca BUAMMAnA NOPUCTOCTb A5 CBAPHbIX LWBOB C Pa3Ae/Ikol KPOMOK U
NONHLIM NPOMNIaBAEHNEM COEAMHEHMUA B CTbIKOBbIX COEANHEHUAX, PACMONOMKEHHbIX
rnonepek HanpasAeHWUA PACYETHOIO PACTATMBAIOLLErO HanpsxKeHuA. s BCcex gpyrux
CBApPHbIX LWBOB C Pa3fe/Ikol KPOMOK U YI/10BbIX LLBOB CYMMa BUAMMbIX NOP
pmametpom 0,8 Mm nam 6onblue He A0KHA NpeBbiwaTb 10 Mm Ha tobom 25-
MWINMMETPOBOM YYacTKe LBa.

(B) YactoTa NOPMUCTOCTM B YI/I0BbIX LUIBAX HE A0/IXKHA NPEBbILLATL OA4HY Ha Kaxkable 100
MM A/IMHbI WBA, U MaKCUMaJIbHbIN AVAMETP He JOKEH NPEeBbIWATh 2,5 MM.
MckntoueHue: ans yrnoBbIX LWBOB, COEAMHAOLLMX 31EMEHTbI KECTKOCTU ¢ pebpom
6ankn cymma AMamMeTpoB Nop He Jo/KHa npesbliwaTtb 10 Mm Ha ntobom 25-
MWIMMETPOBOM Y4acTKe LIBa.

(C) He ponyckaeTcs NOpPUCTOCTb AR CBAPHbIX WBOB C Pa3AeIkol KPOMOK M MOAHbIM
npon/aBJeHNeM COeANHEHMA B CTbIKOBbIX COEAMHEHUNAX, PACMONOXKEHHbIX NMONepeKk
HanpaB/IeHWA Pac4yeTHOro pPacTArMBaloLWero Hanpaxexua. [1na Bcex Apyrux CBapHbIX
LUBOB C Pa3AeKoi KPOMOK YacToTa MOPUCTOCTM He A0/KHA NPEBbIWATb OAHY Ha
Kaxgble 100 MM g IMHbI LWBA, U MaKCUMabHbIM AMaMeTp He JO/IKEeH NpeBblwaTh 2,5
MM.

MpumeyaHue. Cumson “X” o3HavaeT NPUMEHUMOCTb ONA AAaHHOIo TMNa COegUHEeHUA,; 3aTeHeHHaA obnacTb 03HavaeT HENPUMEHMMOCTb.
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o Table 2
o Weld Profiles (see 2.3.1)
(72] .
= Joint Type
S
=3 Weld Type Butt T-Joint Lap Corner-Inside
=
(<Y .
= Groove Figure A N/A N/A N/A
= (CJP or PJP) Schedule A N/A N/A N/A
-
Q N/A Figure B Figure B Figure B
= Fillet
o N/A Schedule B Schedule B Schedule B
=
()
=X
o
-
©
=
E Tabaunua 2
=
= Mpo¢unu ceapHoro wea (cm. 2.3.1)
Tun cBapHOTro coeanHeHus
T-obpasHoe BHyTpeHHMI yrnosom
Tun cBapHoro wBa  CTbIKOBOE COeAMHEHMUE CoenyHeHWe BHaxnect o
coegyHeHue CBApHOW LWOB
CsapHoit wos c PucyHok A He npumeHumo He npumeHumo He npumeHumo
pa3aenkoin KPoMoK
(nonHoe
nponnasneHue
coeaurenna (CIP) uam Knacc A He npumerumo He npumerHnmo He npumeHnmo
HenoaHoe
nponnasneHue
coeaunHenus (PJP))
He npumeHnmo PucyHok B PucyHok B PucyHok B
YrnoBoi cBapHOM LWOB
He npymeHnmo Knacc B Knacc B Knacc B

10
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Table 3 o
Weld Profile Schedules (see 2.3.1) o
(72]
Schedule A (t = thickness of thicker plate joined for CJP; t = throat size for PJP) '-é"
o
t R min. R max. -
o
<25 mm 0 2 mm —
—
>25mm =
<50 mm 0 3mm ‘_D|
Q
>50 0 5 =
mm mm g
Schedule B (W = width of weld face or individual surface bead; C = allowable convexity) g
25
W C min. C max. 2
©
<8 mm 0 2 mm §
=
>8 mm s
<25mm 0 3 mm =
225 mm 0 5mm
Tabauuya 3
Knaccbl npoduneit ceapHoro wsa (cm. 2.3.1)
Knacc A (t = TonwwmHa 6onee TONCTOM NAACTUHBI, COEAUHEHHOM NPU NOJHOM NponaasaeHun coeanHerus (CIP); t
= pasmep WBa Npu HEMOJHOM NponaaBaeHumn coegnHeHusa (PJP))
t R MuH. R makc.
<25 mMm 0 2 Mm
> 25 mm
<50 mm 0 3 Mm
> 50 mm 0 5 mm
Knacc B (W = wunpwnHa BHeLWwHel CTOPOHbI LWBA UM OTAEAbHOrO BafMKa Ha nosepxHoctu; C = gonycTumasn
BbIMYKNOCTb)
W C MUH. C makc.
<8 mm 0 2 Mm
>8 Mm
<25 mm 0 3 Mm
225 mMm 0 5mm

11



AWS CWI Practical BOS: 2017 / CLAUSE 2.0 WORKMANSHIP/VISUAL — STRUCTURAL STEEL /
KHura cneunduKkaumin gns npaktuyeckoro asksameHa AWS gna CWI: 2017 r.
NYHKT 2.0 KAYECTBO UCMONHEHWA/BU3YAIbHbIA KOHTPO1b — META/INOKOHCTPYKLIUK

DESIRABLE ACCEPTABLE UNACCEPTABLE
R=>=R
R < Rpax R = Rpax MAX
EXCESSIVE
t t % t ; ; %
T L — | f L f L — 1

FIGURE A — WELD PROFILES FOR BUTT JOINT REQUIREMENTS (see Tables 2 and 3)

DESIRABLE ACCEPTABLE UNACCEPTABLE
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FIGURE B — FILLET WELD PROFILE REQUIREMENTS FOR INSIDE CORNER JOINTS, LAP JOINTS, AND T-JOINTS
(see Tables 2 and 3)
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YKENATENBbHO nonyctmmo HEOQOMYCTUMO
R > Rmakc.
R < Rmakc. R = Rmakc.
[MPEBBLILLEHVE

PUCYHOK A - NPO®UNU LLIBA A1 TPEBEOBAHWUIA CTbIKOBOIO COEAUHEHUA (cm. Tabamnupi 2 n 3)

XKENATENBbHO Jonyctmmo HEAOMYCTUMO
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o
= =
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-
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<
=
=
=
=

Pl e
PA3MEP PA3MEP

1
1 YPE3MEPHASA
R 1 BBINYKNOCTb

==y vl

-

MNONHbIN
PA3MEP

1
; HEMONHOMEP
! HbIM WWOB

PUCYHOK B — TPESOBAHUA K MPO®UIO YI/IOBOTO LLUBA A1 BHYTPEHHUX YI/I0BbIX COEAUHEHW,
COEAMHEHUI BHAXNECT U T-OBPA3HbIX COEAUHEHUM (cm. Tabnuupi 2 1 3)
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3.0 Workmanship Requirements and Visual Inspection Acceptance Criteria — Pipeline /
TpeboBaHMA K KauecTBy UCNO/THEHUA U KPUTEPUM NPUEMKU NPU BU3YaZIbHOM KOHTpoe —
Tpy6onposogp,

3.1 Workmanship Requirements / TpeboBaHUA K KauecTBy UCMNONHEHUA
3.1.1 Edge preparation details and fit-up dimensions shall be as specified in the WPS.

3.1.1 ®dopmoBKa KPOMOK U paszmepbl COOPKKM Nog, CBAPKY A0/KHbI COOTBETCTBOBATL CNeLMdUKaLLmm
npoueayps! cBapku (WPS).

3.1.2 The beveled ends shall be smooth and uniform.
3.1.2 CKocCbl KpOMOK A0NXHbI 6bITb FaAKUMU U OMHAKOBbLIMU.

3.1.3 The alignment of abutting ends shall minimize the offset between surfaces. For pipe ends of the
same nominal thickness, the offset shall not exceed 3 mm.

3.1.3 BbipaBHMBaHME NPUMbIKAIOLWMNX KOHLLOB A0/}KHO MUHUMW3NPOBATL CMELLLeHne I'IOBerHOCTer;I. Ona
TOopuoB TDY6 C OAMHaKOBOﬁ HOMMWHANbHOM TOJ'ILLI,VIHOVI CMeLleHne He AO0/IXKHO NpeBbIWaThb 3 mm.

3.1.4 The number of filler and finish beads shall allow the completed weld a substantially uniform cross
section around the circumference of the pipe. At no point shall the crown surface fall below the outside surface
of the pipe, nor shall it be raised above the parent metal by more than 2 mm.

3.1.4 KoaunyecTBO CBApPHbIX BA/IMKOB C NPMCAA0YHbIM METAN/IOM M OKOHYATE/IbHbIX BaJIMKOB A40/IKHO
obecneunBaThb A1 3aBEPLUEHHONO CBAPHOrO LIBA NPaKTUYECKM OAMHAKOBOE MoMepeyHoe ceyeHne no
OKPY*KHOCTM Tpy6bl. HXM B 04HOM TOUYKE BepLUMHa CBAPHOrO LIBA He A0/IKHA ObITb HUXKE HapyKHOM
NOBEPXHOCTU TPYObI U HE A0MKHA BbITb Bbille OCHOBHOTO MeTassa bosee, Yem Ha 2 MM.

3.1.5 Adjacent beads shall neither be started nor terminated at the same location.
3.1.5 CocegHue BafIMKN He JOMXKHbI HAUMHATBLCA MM 3aKAaHYMBATLCA B O4HOM MecCTe.

3.1.6 The face of the completed weld shall be no more than 3 mm wider than the width of the original
groove.

3.1.6 Hapy:KHana cTopoHa 3aBepLUEHHOrO WBa He A0/1XKHa bbITb WKpe UCXOAHOM pa3aenkm KpoMoK bonee,
yem Ha 3 Mmm.

3.1.7 The completed weld (including parent metal) shall be thoroughly brushed and cleaned. All spatter
shall be removed.

3.1.7 3aKOHYEHHbIN CBapHOW LIOB (BKAOYAA OCHOBHOW MeTan) TwaTenbHO 06pabaTbiBatoT LETKOM U
ounLWwatoT. Bce 6pbI3ru AOMKHbI 6bITb YAaNeHbl.

3.1.8 Arc burns on the parent metal surface are unacceptable.

3.1.8 He gonyckaloTcs 0XKOrM Ayroi Ha NOBEPXHOCTM OCHOBHOMO MeTana.

14
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3.1.9 Repair and Removal of Defects

3.1.9.1 Authorization. Company authorization is required for crack repairs, back weld repairs and
double repairs. Company authorization is not required for any repairs that do not involve the application of
heat or weld metal, such as grinding, filing, etc. Rework is not a repair and does not require Company
authorization.

3.1.9.2 Crack Repairs. Cracked welds shall be cut out unless the repair is authorized by the Company.
When a crack repair is authorized:

(1) acracked weld may be repaired by complete or partial removal of the weld provided the
length of a single crack or aggregate length of more than one crack in a single repair area is
less than 8% of the weld length using a qualified repair procedure;

(2) aweld that contains multiple repair areas with cracks shall not be repaired unless the total
accumulated repair length is less than 8% of the weld length and a qualified repair procedure is
used;

(3) adouble repair of a crack is not permitted. Additional cracking in any weld after repair shall
require a cut out;

(4)  shallow crater cracks or star cracks found and contained completely in internal or external
weld reinforcement may be repaired by grinding (i.e., abrasive methods) without a qualified
repair procedure. If the grinding exceeds the internal or external reinforcement, the
reinforcement shall be replaced using a qualified weld procedure.

3.1.9.3 Repairs of Defects Other Than Cracks. Defects other than cracks in the root, filler, and finish
beads may be repaired with prior Company authorization. A qualified repair procedure shall be required
whenever a repair is made by welding when:

(1) using a welding process, combination of welding processes, or method of application or filler
metals different from that used to make the original weld; or

(2)  repairs are made in a previously welded repair area; or
(3) required by the Company.

3.1.9.4 Grinding Repairs. Grinding repairs may be used to remove defects in the reinforcement of root
beads and cover passes provided:

(1) there is a smooth transition free of undercutting and other imperfections between the ground
area and the original weld, and

(2)  pipe surface contour and the minimum wall and weld thickness requirements are not violated.

If the minimum wall/weld thickness is not known, the grinding depth is limited to the excess root bead
penetration or external reinforcement. The grinding repair length and number of grinding repair areas is not
limited. Grinding repairs do not require the use of a qualified repair procedure.

3.1.9.5 Back Weld Repairs. When back weld repairs are permitted by the Company, a repair procedure
shall be qualified.

3.1.9.6 Welded Double Repairs. A double repair requires prior Company authorization. Subsequent
repair of a double repair weld is not permitted.
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3.1.9.7 Weld Repair and Inspection Procedure. Defects may be removed by grinding, chipping, or
gouging or a combination of these methods followed by a weld repair. Prior to welding, the repair groove shall
be examined visually and by either PT or MT to verify complete removal of the defect. Preheat and interpass
heat treatment shall be the same as required for the original weld. The completed repair shall be visually
examined and the entire weld shall be radiographed.

3.1.9 PemoOHT un yaaneHue gedeKktos

3.1.9.1 PaspeweHue. PaspeweHre KomnaHum TpebyeTca a8 peMOHTa TPELLUH, PEMOHTA
NoABaPOYHbIX LIBOB M ABOMHbIX PEMOHTOB. PaspewweHne KomnaHnu He TpebyeTca aaa NtobbIX peMOHTOB, NpK
KOTOPbIX META/I/1 CBAPHOTO LWBA HE NOABEPraeTca BO3AENCTBMIO TENNA, HANPUMED, ANA WAUPOBKMU, 3a4NCTKN
HaNWAbHMKOM U T. N. [epenenka He ABNAETCA PEMOHTOM, U A5 Hee He TpebyeTca paspeweHme KomnaHuu.

3.1.9.2 PemoHT TpeLurH. CBapHbIe WBbI C TPEeLWMHamMmM cnesyeT Bblpe3aTb, KpOMe C/1yyasn, Koraa pemoHT
pa3peweH KomnaHuei. Koraa pemMoHT TpeLwmHbl paspeLleH:

(1) cBapHOW LWOB C TPELLMHOM MOXKET BbITb OTPEMOHTUPOBAH C NMOMOLLbIO aTTeCTOBaHHOM
npoueaypbl PEMOHTA NyTEM NOJIHOTO UK YaCTUYHOIO Y43 eHUA CBAPHOTO LUBA NPU YC/IOBUM,
4TO A/IMHA OA4HOM TPELMHbI UM CYMMapPHasA ANMHA HECKONbKMX TPELMH Ha O4HOM y4acTKe
peMoHTa cocTaBaseT meHee 8% OT A/IMHbI CBAPHOTO LUBA;

(2) cBapHOW WOB C HECKO/IbKMMM YHACTKaMM PEMOHTA TPELLMH PEMOHTUPYIOT TOJIbKO B Caydae,
Korga obuian cymmapHas A/MHa y4acTka peMOoHTa cocTasifeT meHee 8% OT A/1IMHbI CBAapHOro
LIBa M UCNO/Ib3yeTCA aTTecToBaHHan npoueaypa PEMOHTa;

(3) He gonyckaeTcs ABOWHOW PEMOHT TpeLMHbl. [pK BOSHUKHOBEHUWN AOMONHUTE/IbHbIX TPELWMH B
JI06OM LWBE Noc/ie peMoHTa TpebyeTca Bbipe3aHue LBa;

(4)  HernyboKue TpelMHbl B KpaTepe UAN Pa3BeTB/EHHbIE TPELMHbI, 0B6HAPYKEHHbIE U
PacnonoKeHHbIE MOAHOCTbIO BO BHYTPEHHEM MU BHELLHEM YCUEHUWN CBAPHOTO LUBA
[ONYyCKaeTcA PeMOHTUPOBaThL WanMpoBaHMem (To ecTb abpasmBHbIMM MeTogamm) 6e3
aTTeCcTOBaHHOM npoueaypbl PEMOHTA. Ecan wandposaHue BbIXOAMT 3a Npeae bl BHYTPEHHEro
WY BHELWHEro YCUIEeHNA CBAPHOTO LWBA, YCUAEHME NOAEKUT 3aMeHE C UCMO/Ib30BaHNEM
aTTeCcTOBaHHOM NpoLeaypbl CBAPKU.

3.1.9.3 PemoOHT Ae¢€eKToB, OT/INYHbIX OT TPeLWMH. JedeKTbl, OTINYHbIE OT TPELLMH, B KOPHE LLBA3,
NPUCAZ04YHOM METANNE N OKOHYATENbHbIX BaJIMKAX MOXKHO PEMOHTUPOBATbL NPU NPeABapUTE/IbHOM
pa3speweHmnn KomnaHuu. ATTecTtoBaHHas npoueaypa peMoHTa TpebyeTcsa B Cneaytowmx cayyanx:

(1) np” MCNoONb30BaHUU TEXHONOTUMN CBAPKU, COYETAHUA TEXHONOMNI CBapKU M METOAa
HaHeceHMA NPUCAA0YHbIX METANN0B, OTANYAIOLLMXCA OT UCMOIb30BaHHbIX NPW HAHECEHUN
nepBOHaYaIbHOrO CBAPHOIO LWBA; UAn

(2)  npwv BbINOAHEHUM PEMOHTOB Ha YYacTKax, KOTOPbIE Y3Ke PEMOHTMPOBAAN C UCNONb30BaHMEM
CBapKK; nau

(3) noTpebosaHMio KomnaHuu.

3.1.9.4 PeMOHTbI C Ucnonb3oBaHnem wnndosaHua. LLnndosaHnem MoKHO yaanaTb gedeKTbl B
YCUAEHWN KOPHEBbIX Ba/IMKOB U MEPEKPbIBAIOLLMX MPOXOA0B NPU YCIOBUU:

(1) Hannuma nnaBHOro Nnepexoga Mexay y4acTKoMm WanMboBaHMA MU UCXOAHbIM WBOM 6e3 nogpesa
N Apyrux aedeKkTos; n
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(2) oTcyTcTBUSA HapylueHMA TPpeboBaHUI K KOHTYPY NOBEPXHOCTU TPYDObl U MMHUMA/IbHOM TONLLNHE
CTEHKM TPYyObl U CBAPHOTO LWIBA.

Ecnv HensBecTHa MMHMMaIbHAA TOJILLMHA CTEHKM/WBA, FyObuHa WANPOBAHUS OrpaHUYMBAETCA USTULLHUM
nponaaBleHMemM KOPHEBOIO Ba/IMKa UM BHELWWHUM ycuneHnem. [IMHA y4acTKa PEMOHTA C UCNO/Ib30BaHMEM
WAndOBaAHMA M KOJIMYECTBO TaKUX YY4ACTKOB He OrpaHMumBatoTcs. Mpu pemMoHTe C MCNONb30BaHUEM
wandoBaHuAa He TpebyeTcs NpMMeHeHMe aTTeCTOBAHHOM Npoueaypbl PEMOHTA.

3.1.9.5 PemOHTbI N0ABAPOYHOro WBa. Ecnr peMoHTbl NOABAPOYHOrO WBa pa3pelleHbl KomnaHuen, To
npoueaypa peMoHTa A0/XKHa bbITb aTTecToBaHa.

3.1.9.6 [iBoiiHble peMOHTbI C UICNONb30BaHMEM CBapKK. [lns ABOIHOrO pemoHTa Tpebyerca
npeasapuTenbHoe paspeweHne KomnaHun. He paspeluatotca nocieayroumii peMoHT CBapHOro LIBa,
NoABEPrHyTOro A4B0MHOMY PEMOHTY.

3.1.9.7 Npoueaypa KOHTPOA U PEMOHTA CBAPHOrO WBa. [edeKTbl 4ONYCKAeTca YAaNATb C MOMOLLbHO
WANGOBKM, 3a4MCTKUN 3yOUNOM, CTPOXKKMN UAKN COYETAHWNA STUX METOA0B M NOCAEAYIOLLEro PEMOHTA C
MCMNO/b30BaHNEM CBApPKMU. MNepes, CBapKo PEMOHTHbIE KPOMKM NPOBEPSIOT BU3YalbHO U METOAO0M
KanunnapHon aepektockonuu (PT) Man marHUTonopoLlwKoBon gedpektockonum (MT) gna noaTeepKaeHUn
no/siHoro yganexus gedekra. MpeasapuTenbHblit HArpeB U Harpes MeXKay NpoxoAamu AOMKHbI 6bITb TAKUMK
e, Kakue TpebyloTcs 41A UCXOAHOro CBAPHOTO LWBA. 3aBEPLUEHHbIA PEMOHT NOANEKMUT BU3YyaSlbHOMY
KOHTPOJ110, M BECb LLOB NOA/NEXUT paanorpadpruyeckomy KOHTPOJIIO.

3.2 Visual Inspection Acceptance Criteria / Kputepuu npuemkn npu BU3yanbHOM KOHTpoOe

3.2.1 Inadequate Penetration Without High-low (IP). Inadequate penetration without high-low is defined
as the incomplete filling of the weld root. This condition is shown schematically in Figure C. IP shall be
considered a defect should any of the following conditions exist:

3.2.1.1 The length of an individual indication of IP exceeds 25 mm.

3.2.1.2 The aggregate length of indications of IP in any continuous 300 mm length of weld exceeds
25 mm.

3.2.1.3 The aggregate length of indications of IP exceeds 8% of the weld length in any weld less than
300 mm in length.

3.2.1. HenonHoe nponnasneHue 6e3 HecoBnagenua (IP). HenonHoe nponnaeneHue 6e3 HecoBnageHUs
onpeaenseTca Kak HenosIHoe 3arno/IHeEHME KOPHSA LWBa. ITO COCTOAHNE CXeMATUYECKM NOKa3aHo Ha pucyHke C.
HenonHoe nponnaeneHue 6e3 HecoBnageHus (IP) 4onKHO cunTatbea AedeKToOM Npu BbINONHEHUM N06Oro us
nepeyvymncieHHbIX HUXe yCAoBUit:

3.2.1.1 [nuHa oTAeNbHOro NPU3HaKa HenoIHOro nponaasneHus 6es HecosnaaeHua (IP) npesbiwaet
25 mm.

3.2.1.2 CoBOKyMNHanA A4/IMHA NpM3HaAKOB HENOAHOIO NponaaeaeHua 6e3 HecosnaaeHusa (IP) Ha ntobom
HenpepbIBHOM y4acTKe LWBa AimMHon B 300 Mmm npeBbiwaeTt 25 mm.

3.2.1.3 CoBOKynHas AAnHA NPU3HAKOB HEMOAHOro NnponsiasneHua bes HecoBnageHus (IP) npesblwaeTt
8% AAnHbI WBa Ans nboro wea AsnHo meHee 300 mm.
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T T
L Incomplete filling at root

Note: One or both root faces may be inadequately filled at the inside surface.

FIGURE C - Inadequate Penetration Without High-Low (IP) /

3.2.2 Inadequate Penetration Due to High-low (IPD). Inadequate penetration due to high-low is defined
as the condition that exists when one edge of the root is exposed (or unbonded) because adjacent pipe or
fitting joints are misaligned. This condition is shown schematically in Figure D. IPD shall be considered a defect
should any of the following conditions exist:

3.2.2.1 The length of an individual indication of IPD exceeds 50 mm.

3.2.2.2 The aggregate length of indications of IPD in any continuous 300 mm length of weld exceeds
75 mm.

? Hepo3anonHeHue y KOpHA

I'Ipmmeanme: OpaHa unun obe npUTynaeHHble KOOMKU B BEPLUMHE pa3fenkuy Wea MmoryTt 6bITb HeAO0CTAaTOYHO 3aN0J/IHEHbI Ha BHyTpeHHem
NOBEPXHOCTU.

PUCYHOK C — HenonHoe nponnasneHue 6e3 HecosnageHus (IP)

3.2.2 HenonHoe nponnasneHue U3-3a HecosnageHus (IPD). HenonHoe nponnasneHue U3-3a
HecoBMageHUa onpeaenseTca Kak COCTOAHME, CYLLECTBYIOLLLEE, KOTAA OAMH Kpali KOPHEBOTO LIBA OTKPLIT (MK
He CoeMHeH) U3-3a HECOBMAAEHUA COCeAHUX COEANHEHNIN TPYD MAN PUTUHTOB. ITO COCTOAHME CXEMATUYECKM
nokasaHo Ha pucyHke D. HenonHoe nponnasneHne us-3a Hecosnagerusa (IPD) AonkHo cumTtaThca aedekTom
npw BbINOJIHEHUM N0HOr0 U3 NEPEUNCNEHHbIX HUMKE YCNOBUM:

3.2.2.1 [auHa oTAeNbHOro NpU3HaKa HemnoJIHOro NponaaB/eHus u3-3a HecoBnageHus (IPD) npesbiwaeT
50 mm.

3.2.2.2 CoBOKynHan A4/MHa NPM3HAKOB HENOIHOTO NPOMNIaBAeHUsA U3-3a HecoBnageHus (IPD) Ha ntobom
HenpepbIBHOM y4acTKe WBa A/nHoM B 300 MM npeBbIwaeT 75 mm.
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L W
L Incomplete filling at root

on one side

FIGURE D - Inadequate Penetration Due to High-Low (IPD)

3.2.3 Incomplete Fusion (IF). Incomplete fusion is defined as a surface imperfection between the weld
metal and the base material that is open to the surface. This condition is shown schematically in Figure E. It
shall be considered a defect should any of the following conditions exist:
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3.2.3.1 The length of an individual indication of IF exceeds 25 mm.

3.2.3.2 The aggregate length of indications of IF in any continuous 300 mm length of weld exceeds
25 mm.

3.2.3.3 The aggregate length of indications of IF exceeds 8% of the weld length in any weld less than
300 mm in length.
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L HeposanonHeHve y

KOPHS C OAHOI CTOPOHBI

PUCYHOK D - HenonHoe nponnasneHue us-3a HecosnageHus (IPD)

3.2.3 HenonHoe cnnaenexue (IF). HenonHoe cnnasnexue (IF) onpenenseTcs Kak NOBEPXHOCTHbIN aedeKT
MeXKay MeTasl/IoM CBAapHOTO LUIBA M OCHOBHbIM MaTEPMaZIOM, KOTOPbIA OTKPbIT HAa MOBEPXHOCTU. ITO COCTOAHME
CXeMaTUYeCKM NOoKa3aHo Ha pucyHke E. Ero cnegyet cuntatb AedeKTOM Npu BbiNoJHEHUU ntoboro ns
nepeyYncaeHHbIX HUXKE YCIOBWIA:

3.2.3.1 [auHa oTAeNbHOro Npu3sHaKa HenoJsiHoro cnnassienus (IF) npesbiwaeT 25 mm.

3.2.3.2 CoBOKyNHana A/IMHa NpM3HaKOB HenoaHoro cnniasneHus (IF) Ha ntobom HenpepbIBHOM yyacTKe
wea aavHoi 8 300 mm npesbiwaeT 25 mm.

3.2.3.3 CoBOKyMHaa A4/JMHa NPM3HAKoB HenosiHoro cnnaeneHus (IF) npesbiwaet 8% AAunHbI WBa ANnA
ntoboro wea AnnHon meHee 300 mm.
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Bond is absent; I'l/

imperfection
is surface-connected.

FIGURE E - Incomplete Fusion at Root of Bead or Top of Joint (IF)

.l. /
OTcyTcTBYET \

CBA3b; AeeKT CONpAKeH
C NOBEPXHOCTbLIO

PUCYHOK E — HenonHoe cnnaBneHne KOPHEBOro BasinKa unum sepxa coeguHeHus (IF)

3.2.4 Burn-through (BT). A burn-through is defined as a portion of the root bead where excessive
penetration has caused the weld puddle to be blown into the pipe resulting in a hole or depression in the root
bead of a single groove weld. BT shall be considered a defect should any of the following conditions exist:

3.2.4.1 The maximum dimension exceeds 6 mm.

3.2.4.2 The sum of the dimensions of separate BTs exceeds 13 mm in any continuous 300 mm length of
weld or the total weld length, whichever is less.

3.2.4 Npoxxor (BT). NMporKor onpeaenaerca Kak 4acTb KOPHEBOTO Ba/INKa, rae Ype3mepHoe NponiasieHne
NPUBENO K yTEYKE CBapOYHOM BaHHbI B TPY6Y, YTO CO34a/10 OTBEPCTME MAN NOHUKEHWUE KOPHEBOIO BaINKa
O/4HOrO CBAapHOro WBa C pa3aenkon Kpomok. Mposkor (BT) cuntaetca aedpeKkTom Npu BbINOAHEHMM N1060ro U3

nepevyncneHHbIX Hhxe YCﬂOBMVIZ

3.2.4.1 MaKcMMasbHbI pa3smep NPeBbIWAET 6 MM.

3.2.4.2 Cymma pa3smepoB OTAE/bHbIX MPOXKOroB npesbiwaeT 13 Mm Ha 1t060M HENpPepbIBHOM y4acTKe
wea AamHo 300 mm mam obwen ANvHe WBa, B 3aBUCUMOCTM OT TOTO, Kakaa Be/IMYMHA MEHbLLE.

3.2.5 Porosity (P). Porosity is defined as gas trapped by solidifying weld metal before the gas has a chance
to rise to the surface of the molten puddle and escape. Porosity is generally spherical but may be elongated or

irregular in shape, such as piping (wormhole) porosity. Porosity shall be considered a defect should any of the
following conditions exist:

3.2.5.1 The size of an individual pore exceeds 3 mm.
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3.2.5.2 The size of an individual pore exceeds 25% of the thinner of the nominal wall thicknesses
joined.

3.2.5.3 Cluster porosity (CP) that occurs in the finish pass shall be considered a defect should any of the
following conditions exist:

3.2.5.3.1 The diameter of the cluster exceeds 13 mm.
3.2.5.3.2 The aggregate length of CP in any continuous 300 mm length of weld exceeds 13 mm.

3.2.5 MNopucroctb (P). NMopuctoctb onpeaenseTca Kak 3axBaT rasa 3aTBepAEBalOLLMM METaN/IOM CBapHOTO
LWBa A0 TOrO, KaK ra3 CMOTr NOAHATLCA K NOBEPXHOCTU pacnaiaBieHHOW CBapOYHOMN BaHHbI U yAaNTLCA.
MopuctocTb 06bI4HO chepryeckasn, HO MOXKET BbITb YAJMHEHHOM UAN HENPABUABbHOM GOPMbI, HANPUMED,
Tpy6HaA (KaHanbHasA) nopuctocTb. MopucTocTb cunTaeTcs aedpeKkTom Npu BbINOJAHEHUM Nt06OrO U3
nepeyYncaeHHbIX HUXKE YCAOBUN:

3.2.5.1 Pa3mep oTaenbHOM NOpPbI NPEBbIWAET 3 MM.

3.2.5.2 Pa3mep oTae/ibHOMN Nopbl NpeBbiwaeT 25% MmeHbllen n3 ABYX HOMUHA/IbHbIX TO/LUH
coegmHAEMbIX AeTanen.

3.2.5.3 CrpynnupoBaHHas nopuctocTb (CP), BO3HMKLLIAA NPU OKOHYaTe/IbHOM NPOXoJe, CYMTaETCS
AedeKTom Npu BbINOJHEHUM /IIOOOT0 M3 NEePEYMCIEHHbIX HUXKE YCI0BUIA:

3.2.5.3.1 Ecau gnametp ckonseHua npesbiwaeT 13 mm.

3.2.5.3.2 Ecnu coBoKynHas AsnHa crpynnupoBaHHoli nopucTtoctu (CP) Ha ntobom HenpepbiBHOM
y4yacTke wea anmHoi 8 300 mm npesbiwaeT 13 mm.

3.2.6 Cracks (C). Cracks shall be considered a defect.
3.2.6 TpewwmHbl (C). TpewHbl A40NKHbI CUNTATLCA AePEKTOM.

3.2.7 External Undercutting (EU) or Internal Undercutting (IU). Undercutting is defined as a groove
melted or any reduction of the parent material adjacent to the toe or root of the weld and left unfilled by weld
metal. Undercutting adjacent to the cover pass (EU) or root pass (IU) shall be considered a defect should the
maximum dimensions of Table 4 be exceeded.

3.2.7 Hapy:xKHbiit noapes (EU) nnmn sBHytpeHHunit nogpes (1U). Noapes onpeaenseTca Kak pacnsiasBnieHume
pasaenaHHbIX KPOMOK MK Ntoboe yMeHbLLEHWE KONNYECTBa OCHOBHOMO maTepunana pAaaoM C NATON Uan
KOpHEM CBapHOro WBa, He 3ano/IHeHHOe METaJIoM CBapHOToO LWBa. MNoapes paaom ¢ NepeKkpbiBatoLLUM
npoxoaom (EU) nnm npoxoaom npwm 3aBapke KopHsA wea (IU) cumTaetca aedekTom npu npesblilLleHnn
MaKCMMabHbIX Pa3MepoB, YKasaHHbIX B Tabavue 4.

Table 4 — Maximum Dimensions of Undercutting (EU or IU)

Depth Length
>0.8 mmor>12.5% of pipe wall thickness, whichever Not acceptable
is smaller
> 0.4 mm but £0.8 mm or > 6% but < 12.5% of pipe 50 mm in a continuous 300 mm weld length or one-
wall thickness, whichever is smaller sixth the weld length, whichever is smaller
< < €9 - - - -
<0.4 mm or < 6% of plzfn\;vlT(Ielrthlckness, whichever is Acceptable, regardless of length
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3.2.8 Accumulation of Imperfections (Al). Excluding IPD, EU, and 1U, any accumulation of otherwise
acceptable imperfections such as P, CP, IF, IP, and BT, shall be considered a defect should any of the following
conditions exist:

3.2.8.1 The aggregate length of Al in any continuous 300 mm length of weld exceeds 50 mm.

3.2.8.2 The aggregate length of Al exceeds 8% of the weld length.

Tabnunua 4 — MakcumanbHble pasmepbl nogpesa (EU uam 1U)

FnybuHa OnvHa

> 0,8 MM 1Kn > 12,5% TONWMHbBI CTEHKU TPY6bI, B

Henpuemnemo
3aBMCMMOCTM OT TOTO, KaKan BeIMYMHA MeHbLLe

> 0,4 MM, HO £ 0,8 MM UK > 6%, HO < 12,5% ToAwMHbl 50 MM Ha HenpepbIBHOM y4YacTKe wea anvHoi 300 unm
CTEHKN Tpybbl, B 3aBUCMMOCTM OT TOFO, Kakas BENUYMHA 0OJHa WecTan gAuHbI WBa, B 3aBUCUMOCTM OT TOrO,
MeHbLUe KaKas Be/IMYMHA MEHbLLEe

<0,4 MM 1K £ 6% TONLWMHBI CTEHKK TPYObI, B

anEM/'IEMO, He3aBUCUMO OT AJ/INHbI
3aBUCMMOCTU OT TOrO, KakaA BE/IMYMHA MEHbLLE

3.2.8 CoBoKynHocTb gedekrtoB (Al). 3a ucknoueHnem gedekrtos IPD, EU u IU, nto6as coBOKYNHOCTb No
OTAENbHOCTU AONYCTUMbIX AedeKTOB, Takux Kak P, CP, IF, IP 1 BT, gonKHa cuntaTbCca HeAO0MNyCTUMbIM
nedeKTom npu BbINOJHEHUN IIOOOT0 U3 NEPEYNCTEHHbIX HUXKE YCNOBUIA:

3.2.8.1 CymmapHas agnuHa coBokynHocTn aedektos (Al) Ha n1lobom HenpepbIBHOM y4YacTKe LWBa AJMHOM
B8 300 mm npesbiwaeT 50 mm.

3.2.8.2 CymmapHas AJIMHa COBOKYMNHOCTU AedeKToB npesbiaeT 8% A/IMHbI CBAPHOTO LLBA.
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4.0 Workmanship Requirements and Visual Inspection Acceptance Criteria — Pressure Piping /
Tpe6oBaHMA K KAaUeCcTBY UCNONHEHUA U KPUTEPUU NPUEMKU AN BU3YaZIbHOTO KOHTPOAA —
Tpy6onpoBopa, BbICOKOro gaBneHus

4.1 Workmanship Requirements / Tpe6oBaHUa K KauecTBy UCNONHEHUA

4.1.1 The internal misalignment of the ends to be joined shall not be greater than 2 mm. When the
internal misalignment exceeds the allowable, it is preferred that the component with the wall extending
internally be internally trimmed. However, trimming shall result in a piping component thickness not less than
the minimum allowable thickness, and the change in contour shall not exceed 30 degrees.

4.1.1 BHyTpeHHee HecoBnageHue noanexalnx coeaunHeHIo TOpLOB He AO/IKHO npesbiwaTth 2 mm. Ecam
BHYTPEHHEE HeCOoBMaAeHMe NpeBbIWAET A40NYCTUMOE, TO NPEANOYTUTE/IbHO NOAPE3aTh U3HYTPU AeTab, CTEHKA
KOTOPOW BbICTynaeT BHyTpb. O4HAKO nocae nogpeskn TonlmuHa Tpybbl A0AXKHA ObITb HE MEHEE MUHUMAIbHOM
A0NYCTUMOWN, N U3MEHEHNE KOHTYPa He A0/1XKHO npesblwaTth 30 rpaaycos.

4.1.2 Edge preparation details and the root opening of the joint shall be as specified in the WPS.

4.1.2 dopmoBKa KPOMOK M 3a30p MeXKAY CBapMBAEMbIMU KPOMKaMU A0KHbI COOTBETCTBOBATb
YKa3aHHbIM B cneuuouKkaumm npoueaypbl cBapku (WPS).

4.1.3 Surfaces for welding shall be clean and free from paint, oil, rust, scale, or other material that is
detrimental to welding.

4.1.3 [loBepXHOCTU A1A CBAPKMU A0MKHbI ObITb YACTbIMM, U HA HUX SONXKHbI OTCYTCTBOBATb KPacKa, Macno,
pXaBunHa, OKaZIMHa UKW Apyrue maTepuanbl, BpeAHO BANAIOLIME HA CBAPKY.

4.1.4 The stopping and starting ends of tack welds shall be prepared by grinding or other mechanical
means so that they can be satisfactorily incorporated into the final weld. Tack welds that have cracked are
unacceptable and shall be removed and rewelded.

4.1.4 KoHeuYHble M HaYya/ibHble Y4ACTKM MPUXBATOUYHDBIX LUBOB A0/1XHbl 6bITb 06paboTaHbl WANPOBKON UK
APYrMm cnocobom mexaHuyeckoi 06paboTku ¢ Tem, YTo6bl OHM MOFAK BbITb HOPMa/IbHO BK/IOYEHbLI B
OKOHYaTe/IbHbI CBapHOM WOB. MPUXBaTOUYHbIE LWBbI C TPELMHAMMN HENPUEMIEMbI U NOANEKAT YAANEHMIO U
NOBTOPHOI CBapKe.

4.1.5 After welding commences, the minimum preheat temperature should be maintained until the joint
is completed. However, welding may be interrupted and the joint allowed to cool slowly provided a minimum
10 mm thickness of weld is deposited or 25% of the groove is filled, whichever is less.

4.1.5 [locne Hayana M 40 3aBEPLUEHUNA CBAPKM CoeaNHEHUA HEOBX0ANMMO NOAAEPKUBATL TEMNEPATYpPY He
HUXKE MUHUMaNbHOM TemnepaTypbl NpesBapuTesibHOro nogorpesa. [lonyckaeTca npepbiBaTh CBApPKY M AaBaTb
COeANHEHUNIO MeANeHHO OCTbITb, €CAN HanAaBAeHo He meHee 10 MM TOAILWMHBI WBA UK 3anoaHeHo 25%
pa3fesiku WBea, B 3aBMCMMOCTM OT TOTO, KaKaa BE/IMYMHA MEHbLUE.

4.1.6 Arc strikes outside the area of the intended weld are unacceptable.
4.1.6 Oxoru gyron 3a npegenamm o61acTi CBapHOro LWBA He AOMNYCKaloTCA.
4.1.7 As-welded surfaces, including tie-ins, shall be smooth, uniform, and free from overlap.

4.1.7 ToBepxHOCTN NOCAE CBAPKM, BKOUAA CTbIKOBKK, AOKHbI 6bITb r1agKMMMK, 04HOPOAHbIMMK N 6e3
nepeKkpbITUA.
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4.1.8 Base metal surfaces shall be free of spatter.
4.1.8 Ha noBepxHOCTAX OCHOBHOrO MeTa/ila He A0MNycKatoTca bpbI3ru.

4.1.9 Repair Welding. Any discontinuities in excess of the maximum permitted in 4.2 shall be removed
and may be repaired by welding after the area has been magnetic particle or dye penetrant inspected to assure
complete removal of discontinuities.

4.1.9.1 Defect Removal. All defects in welds or base materials requiring repair shall be removed by
flame or arc gouging, grinding, chipping, or machining. Preheating may be required for flame or arc gouging on
certain alloy materials of the air hardening type in order to prevent surface checking or cracking adjacent to the
flame or arc gouged surface. When a defect is removed but welding repair is unnecessary, the surface shall be
contoured to eliminate any sharp notches or corners. The contoured surface shall be reinspected by the same
means originally used for locating the defect.

4.1.9.2 Repair Welds. Repair welds shall be made in accordance with a WPS using qualified welders,
recognizing that the cavity to be repair welded may differ in contour and dimension from a normal joint
preparation and may present different restraint conditions. All repair welds shall meet the visual acceptance
criteria of 4.2.

4.1.9.3 Inspection. All weld repairs of depth exceeding 25 mm or 20% of the section thickness,
whichever is the lesser (as measured from the pipe surface), shall be inspected by radiography and by magnetic
particle or dye penetrant inspection of the finished weld surface. All weld repairs of depth less than 20% of the
section thickness, or 25 mm, whichever is the lesser shall be examined by magnetic particle or dye penetrant
inspection of the first layer of each 6 mm thickness of deposited weld metal, and of the finished weld surface.
Magnetic particle or dye penetrant testing of the finished weld surface shall be done after postweld heat
treatment.

4.1.9 PeMOHT cBapHbIX WBOB. /Ilo6ble HapyLWeHNA CNIOLWHOCTK, NPEeBbIWatoLme 40NYCTUMbIA MaKCUMYM,
YKa3aHHbIN B NyHKTe 4.2, noa/exar yaanAeHno U MoryT 6biTb OTPEMOHTMPOBAHbI C MOMOLLbIO CBapKK Nnocne
MarHMTOMOPOLIKOBOW AN KanUANAPHOMN AedEKTOCKONNN COOTBETCTBYIOLLENO YYaCTKa A4/14 NOATBEPKAEHNA
NOJIHOTO YA3NEHUA HAPYLEHWI CNAOLWHOCTM.

4.1.9.1 YpaneHue pedeKToB. Bce aedeKTbl B CBapHbIX LWBAX UM 6a30BbIx MaTepuanax, Tpebyroume
PEMOHTa, A0/KHbI BbITb YAaNeHbl C NOMOLLbIO NAMEHHON MAKW AYFrOBOM CTPOXKKM, WAUGDOBKU, 3a4NCTKU
3ybuaom nnm mexaHuyeckoi o6paboTkm [aa n1aMeHHOM UM AYyrOBOM CTPOXKKM OnpeseneHHbIX CNiaBoB
BO3AYLIHOWM 3aKaJIKM MOXKET NoTpeboBaTbCs NpeaBapuUTesbHbIA Harpes a0 NpeaoTepaLleHns o6pasoBaHms
CEeTKU MeNIKUX TpewmnH Ha N0OBEepPXHOCTU U TpeLlnH 861131 NnoBEPXHOCTHU, nop,BeeryToﬁ nJameHHoON Uan
ayrosowi cTpoxkke. Koraa fedekT yaaneH u pemMoHT ¢ MOMOLLLbIO CBAPKM He TpebyeTcs, MOBEPXHOCTb A0/IKHa
6bITb 06paboTaHa Ana ycTpaHeHUs BCeX OCTPbIX 3a3ybpuH 1 yrnos. O6paboTaHHaa NOBEPXHOCTb NOSNEKNUT
NMOBTOPHOMY KOHTPOJIIO TEMM e CNocobamm, KOTOpbIe UCMOJIb30BAIMCb NEPBOHAYA/BHO 4/11 BbIABAEHUSA
pedekTa.

4.1.9.2 PemMOHTHbI€e CBapHbIe WBbl. PEMOHTHbIE CBAaPHbIE LWBbI BbINOAHATCA B cooTBeTCcTBUM ¢ WPS
aTTeCTOBAHHbIMM CBAPLLMKAMM, MOHMMAIOLLMMM, YTO BblEMKA, NOA/IEXKALLAA PEMOHTY CBAPKOW, MOXKET
OT/INYATBLCA NO KOHTYPY U pa3Mmepy OT HOPMAJIbHOM pa3fenku KPOMOK COeaMHEHUA, U MOTYT CyLLeCTBOBaTb
Apyrue orpaHu4mnBatoLLme ycnosua. Bce peMoHTHbIE LWBbI AONXKHbI COOTBETCTBOBATb KPUTEPUAM NPUEMKU NPU
BM3yaZIbHOM KOHTPO/1E, YKa3aHHbIM B NyHKTe 4.2.
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4.1.9.3 KoHTpoab. Bce pemMoHTHbIe cBapHble Wbl FybuHoi 6onee 25 mm nnamn 20% TOAWMHBI CeYeHUA,
B 3aBMCMMOCTU OT TOTO, KaKasn Be/IMYMHa MeHblue (Mpy M3MepeHnn OT MOBEPXHOCTM TPyObI), noanexkat
pasauorpadpuyeckomy KOHTPOIO U MarHUTONMOPOLLKOBOM AN KanUANAPHOM AedeKTOCKONMUM 3aKOHUYEHHOM
NOBEPXHOCTM WBa. Bce peMOoHTHbIe CBapHbIe WBbI ryb6uHo meHee 20% TONLWMHBI ceveHua nuam 25 mm, B
3aBMCMMOCTM OT TOTO, KaKas BE/IMYMHA MEHbLUE, MOANIEXKAT MarHUTONOPOLLKOBOM AW KanuANAPHOWM
LedeKTOCKONMKN NepBOro CA0A KaxabiX 6 MM TONLLMHBI HAaN1aBAEHHOrO MeTa1a CBAapPHOTO WBA M MOBEPXHOCTU
3aKOHYEHHOro CBApHOTo WwWaa. MarHMTOMOPOLWKOBYH UK KanUAIAPHYHO AedeKTOCKONUIO NOBEPXHOCTH
3aKOHYEHHOrO CBapHOrO LUIBA BbIMOAHAKOT MO 3aBEPLUEHMUM NOCNECBAPOYHOM TEPMOOBPabOTKM.

4.2 Visual Inspection Acceptance Criteria. Any of the following indications are unacceptable: /
KpuTepuun npuemku npu Bu3yasibHOM KOHTpoJie. JTilobble 13 yKa3aHHbIX HUXKe AedeKTOB HenpuemMIemMbl:

4.2.1 Cracks
4.2.1 TpewuHsbl

4.2.2 Undercut that is greater than 0.8 mm deep. This also includes any other reduction of base metal at
the weld toes.

4.2.2 oapes rnybuHoit 6onee 0,8 mm. Cioga oTHocuTcA itoboe Apyroe ymeHblUeHMe OCHOBHOrO MeTanna
y NATbI WBA.

4.2.3 Weld reinforcement greater than specified in Table 5

4.2.3 YcuneHe wea 60sblue yKazaHHOrO B Tabaunue 5
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Table 5
Maximum Thickness of Reinforcement for
Design Temperature

>400°C 175°C - 400°C <175°C
Thickness of Base Metal (mm) mm mm mm
Up to 3, incl. 2 2.5 5
Over 3to 5, incl. 2 3 5
Over 5to 13, incl. 2 4 5
Over 13 to 25, incl. 2.5 5 5
Over 25 to 50, incl. 3 6 6
Over 50 4 note (a) note (a)

(a) The greater of 6 mm or 1/8 times the width of the weld.

NOTES:

1. For double welded butt joints, this limitation on reinforcement given above shall apply separately to both inside
and outside surfaces of the joint.

2. For single welded butt joints, the reinforcement limits given above shall apply to the outside surface of the joint
only.

3. The thickness of weld reinforcement shall be based on the thickness of the thinner of the materials being joined.

4. The weld reinforcement thicknesses shall be determined from the higher of the abutting surfaces involved.

5. Weld reinforcement may be removed if so desired.
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Tabnuua 5
MaKcumanbHasA TONLWMHA YCUNEHUA ANA PAcHeTHOM
TemneparTypbl

>400°C 175°C - 400°C <175°C
To/IWMHA OCHOBHOIO MeTanna, Mm MM MM MM
00 3, BKA. 2 2,5 5
bonbwe 3 ao 5, BKkA. 2 3 5
bonbwe 5 oo 13, BKA. 2 4 5
bonbwe 13 go 25, BKA. 2,5 5 5
bonbwe 25 o 50, BKA. 3 6 6
Bonbwe 50 4 Mpumeuarue (a) MpumeydaHue (a)

(a) Bonbuwasn 13 BeNUUUH 6 MM MK 1/8 WMpPKHBI CBapHOrO LWBa.
NMPUMEYAHUNA:
[na ABYXCTOPOHHUX CBAPHBbIX LUBOB CTbIKOBbIX COEAVMHEHWI NPUBEAEHHOE BbIlE OrpaHUYEHWNE HA YCUIEHUE AOMKHO
NPUMEHATLCA OTAENbHO K BHYTPEHHEW U Hapy»KHOM NOBEPXHOCTAM COeAMHEHUS.
[nA 04HOCTOPOHHMX CBApHbIX LWIBOB CTbIKOBbIX COEAUHEHWIA NPUBEAEHHOE Bblle OrPaHNUYeHUE Ha YCUNEeHWE JOKHO
NPUMEHATLCA TONIKO K HapYXHOI NOBEPXHOCTU COEAUHEHMUS.

1.

2.

5.

4.2.4

4.2.4

4.2.5

4.2.5

4.2.6

4.2.6

4.2.7

indications that are circular or elliptical with their length less than three times their width.

3. ToAwmHa ycnaeHmna CBapHOro LWBa A01KHA OCHOBbLIBATbCA HA TO/LWMHE 60nee TOHKOro u3 coeanHAemMbIX maTepunanos.
4.

TONWMHBI YCUNEHWA CBAPHOIO LWBA AOJIKHbI ONPeaenaTbcsa No 60see TONCTON U3 CTbIKYEMbIX NMOBEPXHOCTEN.
Mpw KenaHuM ycuneHne CBapHOrO WBa MOXET 6bITb yaaneHo.

Lack of fusion
HenonHoe cnnasneHue
Incomplete penetration

HenonHoe nponnasnaeHune

Any other linear indications greater than 5 mm long

Nobble apyrne npoLosbHble gedekTamn aanHol 6oblie 5 mm

Surface porosity with rounded indications having dimensions greater than 5 mm or four or more
rounded indications separated by 2 mm or less edge to edge in any direction. Rounded indications are

4.2.7 TloBepXHOCTHasA NOPUCTOCTb C OKPYIIbIMU AedeKTamMM, UMEIOLWMMKN pasmepbl 6onee 5 mm, nnm
yeTbipe Mnun 6onee okpyrabix AedekTa, pasaeeHHbIX NPOMEKYTKOM 2 MM UM MEHee OT Kpas [0 Kpas B
ntobom HanpasneHnn. OKkpyrable gedeKTol NPeACTaBAAT cO60M AedeKTbl KPYr1oi NN SANUNTUYECKON
$opmbl C 4NMHOW, NPEBbILAOLLEN LWMPUHY MEHEE, YeM B TPM pasa.
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5.0 Procedure Qualification Requirements / TpeboBaHuA K aTTecTauuu npoueaypbl
5.1 Welding Procedure Specification Data.

Table 6 indicates the welding data to be included in a WPS for each welding process. A WPS may be presented
in any format, written or tabular, provided the data required in Table 6 are included. A suggested WPS format
appears in Annex VII. The WPS may list variables recorded on the PQR within the full range permitted for
qualification variables and for practical limits determined by the welding organization for other welding data.

o
o
9
Table 6 9
WPS Data Matrix @
F G G 3 5
C M T M o
A A A A =
w w w w =
5.1.1 Joint Design o
=n
(1) Joint type and dimensions. X X X X =
(2) Treatment of backside, method of X X X X ;
gouging/preparation. c:|'D
. N o
(3) Backing material, if used. X X X X E
5.1.2 Base Metal §
(1) M-Number and Group Number. X X X X -§
(2) Thickness range qualified. X X X X E
(3) Diameter (tubular only). X X X X %
U
(4) The coating description or type, if present. X X X X é
Q
5.1.3 Filler Metals =
s
(1) Specification, classification, F- and A-Number, orif not X X X X
classified the nominal composition.
(2) Weld metal thickness by process and filler metal X X X X
classification.
(3) Filler metal size or diameter. X X X X
(4) Penetration enhancing flux. X
(5) Supplemental filler metal. X X X
(6) Consumable insert and type. X
(7) Energized filler metal “hot.” X
5.1.4 Position
(1) Welding position(s). X X X X
(2) Progression for vertical welding. X X X X
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5.1 [aHHble cneuudpuKaumum npoueaypbl CBapKu.

B Tabnnue 6 npuBeaeHbl CBapoyHble AaHHbIe, NoA/erKallme BKAYEHMIO B cneundmKaumio npoueaypbl CBapKu
(WPS) gns Kaxagoh TexHonormm ceapku. Cneundukauma npouenypbl ceapkun (WPS) moxkeT 6bITb NpeacTasneHa
B Ntobom popmaTe, TEKCTOBOM MM TaBIMYHOM, NPU YCOBMM BKAKOYEHMA AaHHbIX, TpebyemMbix B Tabanye 6.
PekomeHayemblit popmaT cneundmkaumm npoueaypbl ceapkm (WPS) npuseaeH B MpunoxkeHum VII. B
cneundmkaumm npoueaypbl cBapku (WPS) moryT 6bITb YKasaHbl NepeMeHHble, 3anucaHHble B NPOTOKoJe
atTecTaumm npoueaypsl (PQR), B npegenax NnonHOro AgvanasoHa, paspeLweHHoro A1 aTTecTalMOHHbIX

$°" nepemeHHbIX U ANS NPAKTUYECKUX NPeLenoB, ONpeae/ieHHbIX CBapOYHOM OpraHMsaumeit gna aApyrmx
o CBAPOYHbIX AAHHbIX.
=
= Ta6nuua 6
2 MaTtpuua aaHHbIX WPS
c
@ F G G S
[ C M T M
S A A A A
= W W W W
g_ 5.1.1 KoHcTpyKuUMA coeguHeHus
8 (1) Twn coeanHeHua 1 pasmepbl. X X X X
5 (2) O6paboTka 06pPaTHOM CTOPOHbBI, METOS, X X X
P CTPOXKMN/MOArOTOBKM.
o
Y, (3) MaTepuan noaxnaaKu, eciv oHa UCMOb3yeTcA. X X X X
=
3 5.1.2 OCHOBHOIi MeTann
=
'§ (1) M-HOmep 1 HoMep rpynnbl. X X X X
‘é (2) AtTecToBaHHbIN AManasoH TONLMHbI. X X X X
'5_5 (3) OuameTtp (Tonbko ans Tpy6). X X X X
8 (4) OnucaHWe nam TMN NOKPbLITUA NPU Er0 HANUYUMK. X X X X
o
",SE 5.1.3 [MpucapouHblie meTtannbl
(1) Cneumdukauma, knaccudukauma, F-Homep n A-Homep, X X X X
WK, NPU OTCYTCTBUM KNacCUPUKaLMU, HOMUHAbHbIN
COCTaB.
(2) TonwuHa meTanna cBapHOro WBa ANnA Knaccuobukaumm X X X X
TEXHOJIOTUU CBapPKM U. MPUCALOYHOro MeTanna.
(3) Pasmep nan gmameTtp Npucafo4HOro MeTanna. X X X X
(4) Yrnybnaowmin nponnasneHue daioc. X
(5) [ononHuTenbHbI NPUCAZOYHbIN MeTan. X X X
(6) Twn pacxoayemoro BKnaAplWwa. X
(7) NMopaua HanpAKeHUA Ha NPUCAA0YHbIA MeTan. X
5.1.4 TlonoxeHue
(1) NMonoxkeHna npu capke. X X X X
(2) HanpaBneHue nepemeLeHUA NPU BEPTUKANbHOM
cBapke. X X X X
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Table 6
WPS Data Matrix (Cont’d)
F G G S
C M T M
A A A A
W W W W
5.1.5 Preheat and Interpass
(3
(1) Preheat minimum. X X X X o
st
(2) Interpass temperature maximum (if applicable). X X X X o
o
(3) Preheat maintenance. X X X X g
c
5.1.6 Heat Treatment @
(1) PWHT temperature and time. X X X X g
5.1.7 Shielding Gas gh
(1) Torch shielding gas and flow rate range. X X X %-:
(2) Root shielding gas and flow rate range. X 3
>
5.1.8 Electrical =
()
(1) Current (or wire feed speed), current type, and X X X X 9
polarity. =
s
(2) Voltage range (except for manual welding). X X §
y=]
(3) Specification, classification, and diameter of tungsten JC=>
electrode. E"é’
(4) Transfer mode. X X =
(5) A change to or from pulsed current. X X X X §
5.1.9 Variables =
s
(1) Welding process and whether manual, semiautomatic, X X X X
mechanized, or automatic.
(2) For mechanized or automatic, single or multiple X X X
electrode and spacing.
(3) Single or multipass. X X X X
(4) Contact tube to work distance. X X
(5) Cleaning. X X X X
(6) Peening. X X X X
(7) Stringer or weave bead. X X X X
(8) Travel-speed range for mechanized or automatic X X X
welding and manual applications requiring heat input
calculations.
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Ta6nuua 6
MaTtpuua aaHHeix WPS (npoga.)
F G G S
C M T M
A A A A
W W W W
5.1.5 TemnepaTtypa npeasaputenbHOro Harpesa n
.‘o"' TemnepaTtypa mexay npoxoaamu
3 (1) MuHumanbHaa TemnepaTypa NpeaBapuUTe/ibHOro
o Har X X X X
o pesa.
3]
g' (2) MaKcumanbHaa TemnepaTtypa Mexay. Npoxoaamm
@ (ecnn npumeHumo). X X X X
[®)
g (3) ConyTtcTBytOWMIA Harpes. X X X X
;;i 5.1.6 Tepmoo6pabotka
Q)
g‘. (1) Temnepatypa u Bpems NocaecBapo4HON.
= TepmoobpaboTkun (PWHT). X X X X
—
_>i 5.1.7 3alWuTHbIN ras
-]
e (1) 3awmTHbLIV ras ropeskun 1 AManasoH pacxoaa. rasa. X X X
-
f:’ (2) 3awmTHbIV ra3 KOpHA WBa M AMana3oH pacxoda. rasa. X
s
==° 5.1.8 3SnekTpocBapka
y=]
E (1) Tok (unun ckopocTb Nogaum CBApPOYHOM MNPOBO/IOKK), X X X X
:g TUN Y NONAPHOCTb TOKA.
<
'g (2) Omana3oH HanpaxeHUs (Kpome py4yHOW CBapKu). X X
8 (3) Cneumndurauma, KnaccuduKaums n auameTp
% BO/1IbOPAMOBOrO 3/1IeKTPOAa.
=
= (4) Twun nepeHoca meTanna. X X
(5) Nepexon K MMNynbCHOMY TOKY MAN 0BpaTHbIN.
nepexoga, X X X X
5.1.9 [MepemeHHble BeANYUHDI
1) TexHoNOrMA CBapKK, U ABNSIETCA 1M OHA PYYHOM, X X X X
( p py
Nno/slyaBTOMATUYECKOMN, MEXaHU3UPOBAHHOMN WUIN.
aBTOMATUYECKOM.
2) [Ansa mexaHU3NMPOBaHHOW MNM aBTOMATMUECKOM cBapku X X X
( p p
yKa3aTb OAMH UAN HECKO/IbKO. 3/1EKTPOAOB U
paccTosiHME MEXKAY HUMM.
(3) OpHonpoxoAHbIh AN MHOFOMPOXOAHbIN. CBAPHOM
LIOB. X X X X
(4) PaccTtosiHWe OT MyHALWTYKA 40 AeTaNu. X X
(5) Oumcrka. X X X X
(6) MpokosKa WwBa. X X X X
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(7) Y3KMit NK yIMPEHHbIN BanuK. X X X X

(8) Omana3oH cKOpOCTM NepemellleHma Ans X X X
MEeXaHM3MPOBaAHHON UM aBTOMATMYECKOM CBAPKU U
PYYHbIX cnocoboB., Tpebyowmx. pacyeTa NoaABoANMON
TennoThbl.
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5.2 Procedure Qualification Variables. A change in a WPS beyond that allowed in this clause shall require
requalification of the procedure and preparation of a new or revised WPS. Changes not addressed in this
clause shall not require requalification, provided such changes are documented in a new or revised WPS.

5.2 lNepemeHHble aTTecTauum npoueaypbl. M1ameHeHne cneunduKkaymm npoueaypbl ceapku (WPS), He
OTHOCALLEECA K paspeLlleHHbIM B HACTOALLEM MYHKTE, NOTpebyeT NOBTOPHOW aTTecTaLmMm 3TOM npoueaypsl
W NOAFOTOBKY HOBOM MM nepecmoTpeHHon WPS. U3meHeHWA, He YKa3aHHble B HAaCTOALLEM MYHKTE, He
TpebytoT NOBTOPHOW aTTecTaLmm, Npu YCI0BUK, YTO TaKUE N3MEHEHMUA AOKYMEHTUPOBAHbI B HOBOW MU/
nepecmotpeHHoi WPS.

5.2.1 Test Weldments. The welding organization shall prepare a sufficient number of qualification test
weldments to cover the anticipated processes, materials, thicknesses, etc. as described herein. Each groove
test weldment shall be large enough to provide the necessary test specimens required in 5.3.

5.2.1.1 For the welding of base metals with different M-Numbers, a procedure qualification test shall
be made for each combination of M-Numbers to be joined. However, a procedure qualification test with one
M-Number shall also qualify for that metal welded to itself and to each of the lower
M-Number metals for:

(1) Base metals M-1, M-3, M-4, and M-5A; and
(2) Welding processes SMAW, GTAW, GMAW, and FCAW.

(Example: M-5A to M-5A would qualify for M-5A to M-5A, as well as M-5A to M-4, M-5A to M-3, and
M-5A to M-1. Refer to Annexes IlI-A and 1lI-B for listings of base metal M-Numbers)

5.2.1.2 If fracture toughness testing is required, then procedure qualification shall be made for each
combination M-Number and Group Number to be joined. A procedure qualification shall be made for each M-
Number and Group Number combination of base metals, even though procedure qualification tests have been
made for each of the two base metals welded to itself.

(1) If the Welding Procedure Specification (WPS) for welding the combination of base metals
specifies the same qualification variables, including electrode or filler metal, as both WPSs for welding each
base metal to itself, such as that the base metal is the only change, then the WPS for welding the combination
of base metals is also qualified.

(2) When base metals of two different M-Numbers and Group Numbers are qualified using a single
test weldment, that test weldment qualifies the welding of those two M-Numbers and Group Numbers to
themselves as well as to each other using the variables qualified.

5.2.1 CsapHble u3genua ana ucnbitTaHuii. CBapoyHas opraHM3auma A0/XHa NoAroTOBUTbL AOCTaTOUYHOE
KOJIMYECTBO CBApPHbIX U3A4eNMIA ANA aTTECTaLMOHHbIX UCMbITAHUIM A4 0XBaTa OXMAAEMbIX TEXHONOMMIN CBapKM,
MaTepuanos, TOALMH U T. 4., KaK ONUCaHO B HacToALLEeM AOKYMeHTe. Kaxaoe cBapHoe nsaenme co cBapHbIM
LLIBOM C pa3Ae/Ikol KPOMOK /1A UCMbITaHUA A0KHO BbITh 4OCTAaTOYHO 60bLIMM A1A obecneveHus
HeobxoanmbIX 06pa3LOB A8 UCMbITAHUIA COracHO NYHKTY 5.3.

5.2.1.1 [1na cBapKM OCHOBHbIX METANNI0B C Pa3AnUYHbIMK M-HOMepamu aTTecTalMOHHbIe UCMbITAaHMA
npoueaypbl AOMKHbI MPOBOAUTLCA ANA KaXKA0ro CoYeTaHUA nognexalmx ceapke M-Homepos. OgHako,
aTTecTalMOHHOEe UCNbITaHWe npoueaypbl C 0A4HUM M-HOMepPOM A0KHO TaKKe obecneynBaTb aTTeCTaLMIO 15
CBapKM 3TOro MeTan/ia C HUM CaMUM U C KaXKAbIM METaNN0OM C MEHbLIMM M-HOMepom ana:

(1) ocHoBHbIX meTannos M-1, M-3, M-4 u M-5A; n

(2) TexHonoruit ceapkn SMAW, GTAW, GMAW u FCAW.
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(Mpumep: atTecTauma npoueaypbl cBapkm M-5A ¢ M-5A o3HauaeT atTectaumio ana M-5A ¢ M-5A, a Takxke
attectauuto M-5A ¢ M-4, M-5A ¢ M-3 n M-5A c M-1. B lNMpunoxxenunax llI-A v 111-B npusegeH nepeyeHb M-uncen
OCHOBHbIX MeTas/10B.)

5.2.1.2 Ecnu TpebyeTca UCMbITaHME Ha BA3KOCTb paspyLleHus, To aTTecTaumsa NpoLeaypb! A0KHa
OCYLLECTBAATLCA ANA KaXKA0ro codyeTaHns M-Homepa 1 Homepa rpynmbl, NoANeXKaLMX CBapKe. ATTecTauus
npoueaypbl BbINOJHAETCA ANS KaXK40ro coyetaHms M-Homepa 1 Homepa rpynnbl OCHOBHbIX METANI0B, AarKe
€C/N aTTeCTauMOHHbIE UCNbITaHWA NPoLeAypPb! 6blIM BbINOAHEHbI 418 KaXK40ro U3 BYX OCHOBHbIX METa/ /0B,
CBAPMBAEMBIX C 3TUM e MeTa/IJIoM.

(1) Ecnwn B cneumdukaymm npoueaypbl cBapku (WPS) gns cBapKM codeTaHUSA OCHOBHbIX METaiI0B
YKa3aHbl Te }Ke aTTecTalMoHHbIe NepemMeHHble, BK/HOYas 3/1eKTPOA AN NPUCAA0YHbIA METan, YTo U B 060mMx
WPS ans cBapKM KarKAoro 0OCHOBHOro MeTan/ia C cCamuMm coboii, U MU3MeHeHMe OCHOBHOro MeTansia fABaseTcs
€4MHCTBEHHbIM M3meHeHneM, To WPS ansa cBapKu codeTaHna OCHOBHbIX METa/1I/I0B TaKKe aTTecToBaHa.

(2) Korpa ocHoBHble MeTaNNbl C ABYMA PasHbiMU M-HOMepammM 1 HoMepamM rpynnbl aTTECTYIOT C
NCMNO/Ib30BaHNEM O4HOTO CBAaPHOIO U34eNUA ANA UCNbITaHWA, TO 3TO CBapHOe M3genune gna UCnbiTaHua
aTTecTyeT CBapKy 3TUX ABYX M-HOMEPOB M HOMEepPOB IPynn camux ¢ COH6OM, a TaKKe APYr C APYTOM C
cobntoaeHneM aTTeCTOBAHHbIX NEPEMEHHbIX.

5.2.2 Qualification Thickness Limitations

5.2.2.1 Limitations on the thickness ranges qualified by procedure qualification tests are given in
Table 7.

5.2.2.2 The limitations in Table 7 are based upon the base metal and weld metal thickness for groove
welds.

5.2.2.3 Complete penetration groove welds shall also qualify partial penetration groove welds, fillet
welds, and weld buildups within the qualification limits given in Table 7.

5.2.2.4 In addition to the welding data required to be included in the WPS by 5.1, when multiple
process or multiple filler metal classifications are used in a single test weldment, the thickness ranges
permitted for use in the WPS shall apply separately to each welding process and filler metal classification. The
weld deposit thickness for each welding process and each filler metal classification used in the qualification test
shall be recorded on the PQR.

5.2.2.5 In addition to the procedure qualification variables required to be recorded on the PQR by
5.2.3, the weld deposit thickness for each welding process and each filler metal classification used in the
qualification test shall be recorded on the PQR for all applications.

5.2.2 OrpaHu4YeHUA TONLMHDbI NPU aTTecTaummn

5.2.2.1 OrpaHu4yeHua AN AManasoHOB TO/LWMHbI, aTTECTOBAHHbIX NMPW aTTECTALMOHHbIX UCMbITaHUAX
npoueaypsbl, NpuseaeHsbl B Tabauue 7.

5.2.2.2 OrpaHuyeHun, npusBeseHHble B Tabaunue 7, 0CHOBaHbl Ha TO/ILLMHE OCHOBHOMO meTanna u
METa//la CBapHOrO LWBA 415 CBAPHbIX LUBOB C Pa3AeKol KPOMOK.

5.2.2.3 CBaprIe WwBbl C pa3p,em<0|7| KPOMOK C NOJIHbIM NponiaBNeHNEM O0J/TXKHbI TaKXKe aTTeCTOBATb
CBapHble WBbl C paa,u,enkoﬁ KPOMOK C HEMOJIHbIM NponaaBaeHNEM, Yrn1oBble WBbl U HapalMBaHUA CBAPHbIX
LBOB B nNpeaenax arrecrauunmn, npnsegeHHbIX B Ta6m4u,e 7.
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5.2.2.4 B gononHeHMe K aHHbIM CBAPKK, Nognexalmm srkatodeHmto B WPS cornacHo nyHKTy 5.1, ecnn
B OHOM CBAapHOM M34e/NN 418 UCMbITaHMUA UCNOJIb3YIOT HECKOJIbKO TEXHO/IOMUIA CBAPKU UM NPUCaa0YHble
METaN/bl Pa3HbIX KNaccuPuKaumuii, To AManasoHbl TONWMHbI, pa3pelleHHble A8 ncnosb3osaHus 8 WPS,
[ONKHbI NTPUMEHATLCA OTAENbHO A5 KaXKA0M TEXHONOMMM CBAPKMU M KnaccudmKaumMm npmMcagouHoro meTannia.
TONWMHY HaNIaBNEHHOTo MeTaslla CBAPHOIO LWBA A/1A KaXKA0W TEXHONOMMIN CBAaPKM U KaxkaoM Knaccuduraumm
NPUCaAA0YHOro MeTanna, UCNOJIb30BAHHbIX B aTTECTALLMOHHOM UCMNbITaHUM, 3aMUCLIBALOT B NPOTOKO1€
atTecTaumu npoueayps! (PQR).

5.2.2.5 B A0MNONHEHWE K NepeMeHHbIM aTTecTalMu Npoueaypbl, NOANEKALLMM 3aNncK B NPOTOKOE
atTecTaumm npoueaypbl (PQR) cornacHo nyHKTy 5.2.3, 3Ha4YeHMsA TOALWMHbI HamniaBJeHHOro MeTasl/la CBapHOro
LBA AR KaXKA0M TEXHOIOMMM CBAPKM U KaxKA0M KAaccupmuKaLmm npucagodHoro meTtanna, MCnosib30BaHHbIX B
aTTecTaumMoHHOM UCMbITaHUK, 3aMNCbIBAIOT B MPOTOKO/IE atTecTaumnmn npoueayps! (PQR) 4na Bcex npMMmeHeHUH.
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Table 7
Thickness Limitation of Plate and Pipe for Groove Welds
for Procedure Qualification

Deposit Weld Metals

Base Metal Thickness Qualified >“**' Thickness Qualified (t) *
Te.st Weldment a Minimum, mm Maximum, mm Maximum, mm
Thickness (T), mm
Less than 2 1/2T 2T 2t
2to 10 2 2T 2t
Over 10, but less than 19 5 2T 2t
19 to less than 38 5 2T 2t whent< 19

2T whent>19

38 to less than 150 5 200 2t whent< 19
200 whent > 19

150 and over 25 1.33T 2t whent< 19
200 when 19 <t < 150
1.33t when t > 150

(a) When the groove is filled using a combination of welding processes:
(1) The test weldment thickness “T” is applicable for the base metal and shall be determined from the Base Metal
Thickness Qualified column.
(2) The thickness “t” of the weld metal for each welding process shall be determined from the Deposited Weld Metal
thickness column.
(3) Each welding process qualified in this combination manner may be used separately only within the same qualification
variables and the thickness limits.
(b) For GMAW-S, the maximum thickness of base metal qualified is 1.1 times the thickness of the test weldment until the test
weldment thickness is 13 mm, beyond which Table 7 applies. The maximum weld metal thickness qualified is 1.1 times the
GMAW- S weld metal thickness deposited in the weldment. In addition, for thickness 10 mm thick and greater, side bend tests
shall be used to qualify GMAW-S WPSs.
(c) For fracture toughness applications, minimum base metal thickness qualified is T or 16 mm, whichever is less.
(d) If any single pass in the test weldment base metal is greater in thickness than 13 mm, the qualified base metal thickness is
1.1 times the test weldment thickness.
(e) If a test weldment receives a postweld heat treatment exceeding the lower transformation temperature, the maximum base
metal thickness qualified is 1.1 times the base metal thickness of the test weldment, and the maximum weld thickness qualified
is 1.1 times the weld metal of the test weldment.
(f) For base metals equal to or less than 10 mm, fillet welds have the same base metal thickness qualifications as groove welds.
For base metals thickness greater than 10 mm, the maximum base metal thickness qualified for fillet welds is unlimited.
(g) Deposited weld metal thickness limitations do not apply to fillet welds or weld buildups.
NOTES:
T = The thickness of the Test Weldment Base Metal.
t = The thickness of the Weld Deposit, excluding reinforcement.
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Tabnuua 7
OrpaHuYyeHUsA TONLWMHDbI NNACTUHBI U TPYObl ANA CBAPHbIX LWBOB C
pa3aenkoi KPOMOK Npu aTTectauum npoueaypbl

ATTECTOBaHHaA TONLWMHA
HannaB/1€HHbIX MeTaz110B

bcdef b,
coe cBapHoro wea (t) 8

ATTecToBaHHaA TO/IWMHA OCHOBHOIO MeTanna

CBapHoe usgenuve ans

ncnbiTauua TonwmHa (T), MuHUMym, mm Makcmmym, mm Makcnmym, mm
a

MM

MeHee 2 1/2T 2T 2t

OT2 o 10 2 2T 2t

bonbwe 10, HO meHblwe 19 5 2T 2t

OT1 19 po meHee 38 5 2T 2tecmt<19

2Tecnnt =19

OT1 38 no meHee 150 5 200 2tecnnt <19
200 ecnt =19

150 n 6onblue 25 1,33T 2tecint< 19
200 ecnn 19 <t < 150
1,33tecnt 2150

(a) Korpa cBapHoW WOB € pa3fenkoi KPOMOK 3aMo/IHAOT C UCMNO/Ib30BaHNUEM COYETAHUA TEXHOIOTUIA CBAPKMU:
(1) TonwmHa cBapHOro U3genus ANA UCnbiTaHus T NPUMEHUMA 1A OCHOBHOIO MeTasla U SOMXKHA ONpeaensaTbca U3
cTonbua «aTTecToBaHHAA TO/WMHA OCHOBHOIrO MeTanna».
(2) TonwmHa t meTanna CBapHOTO WBaA A/1A KaXKA0M TEXHONOMMM CBapKK A0/IKHA ONPEAEeNaTbCa U3 CToN6La «TONLLMHA
HanaaB/IeHHOro MeTasl/la CBapHOro LWBa».
(3) Kaxkpaa TexHONOorMA cBapku, aTTeCTOBaHHAA TaKMM KOMBUHMPOBAHHBIM CMOCOHOM, MOXKET UCMONb30BaTLCA OTAENbHO
TO/IbKO B PaMKax TeX e aTTecTalMOHHbIX NepPeMEeHHbIX U NpeaesoB TONWMHbI.
(b) OnAa razonyroBoi CBapKM METANNNYECKUM NAABALLUMCA 31EKTPOAOM C NEPUOANYECKMMU KOPOTKUMM 3aMbIKaHUAMMU AYTv
(GMAW-S) aTTecToBaHHaA MaKCMMabHas TO/LMHA OCHOBHOIO meTanna B 1,1 pasa 60blue TOALWMHbI CBAPHOIO U34,eNUsA, eClu
OHO He npesblwaeT 13 mm. Mpu 6onblUMX 3HAYEHWI TONLWMUHBI PYKOBOACTBYOTCA Tabauueit 7. ATTeCTOBaHHaA MaKCMMasbHanA
TO/ILMHA MeTanNa cBapHoro Wwea B 1,1 pasa 6onblue HaniaBAeHHOW TONLWMHBI MeTanNa CBAPHOTO LWBA B CBAPHOM M34,E1MN NpU
MCNONb30BaHUN TeXHONOrMKM cBapkn GMAW-S. Kpome Toro, npu TonwmHe 10 Mm nnam 6onblue cnegyert UCNOb30BaTb
UCNbITaHMA Ha 6oKoBOM M3rMb gna aTTecTaumm cneunduKaumm npoueaypbl ceapku (WPS) ans texHonormm ceapkm GMAW-S.
(c) Lns nprmeHeHui ¢ TpeboBaHMAMM K BA3KOCTU pa3pyLUeHUs aTTecCTOBaHHasA MMHMMa/bHaA TO/ILLMHA OCHOBHOTO MeTania
coctasnset T uam 16 mm, B 3aBMCUMOCTU OT TOTO, KaKasa BEIMYMHA MEHbLLE.
(d) Ecnm Kakoli-nMbo 04MHOYHBIM NPOXOA, B OCHOBHOM MeTane CBapHOro U3Aenuns ANA UCNbITaHUA nmeeT ToalwmHy 6onee 13
MM, TO aTTeCTOBaHHAA TO/IWMHA OCHOBHOro meTanna byaet 8 1,1 pasa 60/ble TONLWMHBI CBAPHOTO U3AeWA ANA UCNbITaHWA.
(e) Ecnm cBapHOe n3aenve gnsa UCNbITaHUA NOABEPraeTca Noc/iecBapoyHON TepMmoobpaboTke Npu TemnepaType,
NpeBbILWAoLWeN HUKHIOK TemnepaTypy $a3oBoro nepexoaa, To aTTeCToBaHHaA MakCMMasibHan TOLMHA OCHOBHOIO MeTanna
coctasnset 1,1 oT TONLWMHbI OCHOBHOTO MeTaslla CBapHOro U3Aenuna Ana UCMbITaHWA, U aTTeCTOBaHHAA MaKCMMabHasA TONLWMHA
CBapHOro waa coctasaseT 1,1 ToNWwuHbI MeTania CBapHOro LWBa CBapHOro U3aenuna Anasa UCMbITaHUA.
(f) Ana OCHOBHbIX METAN/IOB C TONLMHOM, PaBHOM UAN MeHbLuel 10 MM, YrI0BbIe LUBbI UMEIOT TaKyHO XKe aTTeCTOBaHHY
TO/ILLMHY OCHOBHOMO METa/I/1a, KaK CBapHbIe LWBbI C Pa3Aekon KPOMOK. [NA TONLWMHbBI OCHOBHbIX MeTannos 6onee 10 mm
aTTecToBaHHAA MaKCMMa/ibHaA TO/LWMHA OCHOBHOIO MeTanna A/ Yr/oBbiX WBOB HE OrpaHUYeHa.
(g) OrpaHMYeHnn TONLWMHbI HAaNaBEHHOTro MeTaNNa CBAapHOTO LWBa HE OTHOCATCA K YI/I0BbIM LWBAaM MW HapalLMBaHUAM
CBapHbIX LWBOB.
NMPUMEYAHUA.
T = TONWMHa OCHOBHOrO MeTasi/1a CBAPHOr0 U3Aenna A8 UCNbITaHUA.
t = TONWMHA Han1aBNEHHOrO MeTasl1la CBapHOTO LLUBA, 338 UCKIHOYEHUEM YCUNEHUA LIBA.
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5.2.3 Table 8 lists the procedure qualification variables to be recorded on the PQR for each welding
process. A change in a procedure qualification variable beyond the limits shown in Table 8 shall require a new
or revised WPS and a new PQR. The PQR shall list the actual values of the variables used. The key to the entries
in the body of the table is as follows:

Q—AQualification variable for all applications

T— Qualification variable for all fracture toughness applications

Table 8
PQR Data Matrix
F G G S
C M T M
A A A A
w w w w
5.2.3.1 Joint Design
(1) A change from a fillet to a groove weld. Q Q Q Q
(2) A change in the M-Number of backing. Q Q Q Q
5.2.3.2 Base Metal
(1) A change in base metal thickness beyond the range Q Q Q Q
permitted in 5.2.2.
(2) A change from one M-Number base metal to another Q Q Q Q
M-Number base metal or to a combination of M-
Number base metals, except as permitted in 5.2.1.1.
(3) A change from one M-Number Group Number to any T T T T
other M-Number Group Number, except as permitted
in5.2.1.2.
(4) A change from one M-5 group (A, B, etc.) to any other. Q Q Q Q
A change from M-9A to M-9B, but not vice versa. A
change from one M-10 or M-11 group (A, B, etc.) to
any other group.
5.2.3.3 Filler Metals
(1) A change from one F-Number to any other F-Number Q Q Q Q
or to any filler metal not listed in Annex Il.
(2) For ferrous materials, a change from one A-Numberto Q Q Q Q
any other A-Number.
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5.2.3 B Tabauue 8 nepeyncaeHbl NepemeHHble aTTecTaummn npoLeaypbl, noanexKalime 3anmcm B NPOTOKO
atTecTauumu npoueaypbl (PQR) Ana KaxKaon TexHonornm ceapKku. Mpu BbIXoAe NepemeHHbIX aTTecTalmm
npoueaypsbl 3a Npeaenbl, ykazaHHble B Tabauue 8, Tpebyetca HoBasA UM NepecmoTpeHHas cneumdukaums
npoueaypbl cBapku (WPS) n HoBbIM NpoToKoA aTTecTauuu npouenypbl (PQR). B npoToKkose atrectaumm
npoueaypsb! (PQR) fAomKHbI BbITb YKa3aHbl paKTUYECKME 3HAYEHMA UCMOb30BaHHbIX NepemMeHHbIX. Huxe
NPUBEAEHbI KNOUM K 3aNUCAM B KNETKax Tabaumubl:

Q — aTTrecTtaumoHHasn nepemeHHaa anAa Bcex I'IpMMEHEHMﬁ

T — aTTectaumoHHan nepemeHHaa onAa scex ﬂpVIMeHeHVIlZ C TpeGOBaHMﬂM K BA3KOCTU pa3pyLleHna

Ta6bnuua 8
MaTtpuua gaHHbIX PQR
F G G S
C M T M
A A A A
w w w w
5.2.3.1 KoHCTpyKuma coeamnHeHuUn
(1) Nepexopm OT yrnoBOro Wea K CBAPHOMY LUBY C Q Q Q Q
pa3fenKkon KPOMOK.
(2) UameHeHne M-HoMepa UM NOAKNAAKM. Q Q Q Q
5.2.3.2 OcHoBHoOI1 meTann
(1) U3meHeHwue ToNWMHbI OCHOBHOTO MeTasa 3a Q Q Q Q
npegenamu amanasoHa, pa3peLleHHOoro B NyHKTe
5.2.2.
(2) Nepexopg oT oaHOro M-HOMepa OCHOBHOTO MeTasla K Q Q Q Q
apyromy M-HOoMepy OCHOBHOIO MeTasia uamu
covyeTaHuo M-HOMEpPOB OCHOBHbIX METAJI/IOB, KpOMme
paspelweHHoro B nyHkTe 5.2.1.1.
(3) Mepexop oT ogHOro M-HOoMepa rpynnbl HOMEPOB K T T T T
ntobomy apyromy M-Homepy rpynnbl HOMEPOB, KpOMe
paspeleHHoro B NyHKTe 5.2.1.2.
(4) Nepexopg ot oaHol rpynnbl M-5 (A, B, n T.1.) K ntoboii Q Q Q Q
apyroii. Nepexog, ot M-9A K M-9B, HO He 06paTHbIN
nepexod. Mepexog ot ogHow rpynnbl M-10 nam M-11
(A, B, n 1.n.) K ntoboii gpyroii rpynne.
5.2.3.3 MMpucapoyHbie meTtannbl
(1) Nepexop ot ogHoro F-Homepa K tobomy apyromy F- Q Q Q Q
HOMeEPY UM K II0BOMY NPUCAZ0YHOMY METANY, He
yKasaHHomy B [Mpunoxxkenum Il.
(2) Ona yepHbIX MeTanNoB Nepexos oT 0AHOro Q Q Q Q
A-HoMepa K ntobomy apyromy A-Homepy.
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Table 8
PQR Data Matrix (Cont’d)
F G G S
C M T M
A A A A
W W W W
5.2.3.3 Filler Metals (Cont’d)
(3) A change in filler metal tensile strength exceeding 60 Q Q Q Q
MPa, or a change in filler metal classified to a strength
lower than the specified minimum tensile strength
designator of the base metal.
(4) The addition or deletion of filler material. Q
(5) A change in the weld metal thickness beyond that Q Q Q Q
permitted in 5.2.2.
5.2.3.4 Preheat and Interpass Temperature
(1) A decrease in preheat of more than 55°C from that Q Q Q Q
qualified.
(2) Anincrease of more than 55°C in the maximum T T T T

interpass temperature from that recorded on the PQR.

5.2.3.5 Postweld Heat Treatment

(1) For the following M-Numbers 1, 3,4,5,6,7,9,10,and Q Q Q Q
11 a change from any one condition to any other
requires requalification:

(a) No PWHT.

(b) PWHT below the lower transformation
temperature.

(c) PWHT within the transformation temperature
range.

(d) PWHT above the upper transformation
temperature.

(e) PWHT above the upper transformation
temperature, followed by treatment below the lower
transformation temperature.
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(2) For all materials not covered above, a separate PQRis Q Q Q Q
required for no PWHT and PWHT.
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Ta6bnuua 8
MaTtpuua gaHHeix WPS (npoga.)
F G G S
C M T Y]
A A A A
W W W w
5.2.3.3 MpucagouHbie metannbl (npoa.)
-g (3) UsmeHeHue npeaena NPOYHOCTM NPUCAAOYHOIO Q Q Q Q
3 meTanna, npesbiwarwee 60 MMMa, nam npumeHeHue
8 NPUCago4YHOro MeTanNa C NPeLeNOM MPOYHOCTU HUKE
g MWHMMANBbHOTO 3HAaYeHMA, KNacCUPULMPOBAHHOTO
= NpPUCcago4YHOro MeTanna Ha MeTann c Npeaenom
@ NPOYHOCTU MEHbLUE MUHMMAIbHOIO Npeaena
Q NPOYHOCTK, NPeayCMOTPEHHOro 0603HavYeHem
1 OCHOBHOTO MeTas/a.
=
.& (4) AobasneHwe nnu yaaneHue npmucagovyHoro
g' maTepuana.
— (5) U3meHeHMe ToNWMHBI MeTanNa CBAapHOrO LIBA 33 Q Q Q Q
:|>; npeaenbl, pa3peleHHble B MyHKTe 5.2.2.
g 5.2.3.4 Temnepartypa npeaBapuUTeIbHOro Harpesa u
f:’ Temnepartypa mexay npoxogamu
= (1) YmeHbleHune Temnepatypbl NpeasapuUTeIbHOro Q Q Q Q
_g HarpeBa 6osee Yem Ha 55°C no cpaBHEHUIO C
f:’ aTTeCTOBaHHOWN.
:g (2) YBenunueHune 6onee yem Ha 55°C makcMmanbHOM T T T T
% TemnepaTtypbl MeXxay Npoxogamu No CPaBHEHUIO C
" 3anMcaHHOM B NPOTOKOJ/1e aTTecTauum npoueaypsbl
8 (PQR).
1Y)
S
P
=

5.2.3.5 MocnecsBapoyHasa TepmoobpaboTka

(1) Ansa ykasaHHbix M-uncen, 3,4,5,6,7,9,10u1 11 Q Q Q Q
n3meHeHue ntoboro ycnosma Ha ntoboe apyroe
ycnosue TpebyeT NOBTOPHOM aTTecTaumm:

(a) OTcyTcTBME NOCNECBapOYHOMN TePMOOBPaABOTKM
(PWHT).

(b) TemnepaTypa nocnecBapoyHoOn TepmoobpaboTkm
(PWHT) HMKe HUXKHel TemnepaTypbl ¢pa3oBoro
nepexofaa.

(c) TemnepaTypa nocnecBapoyHoOn TepMoobpaboTKM
(PWHT) B ananasoHe TemnepaTyp $ha3oBoro
nepexofaa.

(d) TemnepaTypa nocnecsapoyHon TepmoobpaboTKm
(PWHT) Bbiwe BepxHelt TemnepaTtypbl $pa3oBoro
nepexofaa.

(e) 3a nocnecsapoyHoli TepmoobpaboTkon (PWHT)
npv TeMnepaType Bbille BEPXHEN TeMnepaTypbl
¢$basoBoro nepexoga cneayer TepmoobpaboTka npwm
TEMNEPAType HUXKE HUXKHEN TeMmnepaTypsl
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¢$asoBoro nepexosa.

(2) Ons Bcex maTepmnanos, KOTOpPble He ONMcaHbI Bbille, Q Q Q Q
TpebyeTcsa oTAeNbHbIN NPOTOKOAN aTTecTauum
npoueaypbl 41A OTCYTCTBMA U HAaANYUA
nocnecsapoyHoi TepmoobpaboTku (PWHT).
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Table 8
PQR Data Matrix (Cont’d)
F G G S
C M T M
A A A A
W W W W
5.2.3.6 Shielding Gas
= (1) Addition or deletion of torch shielding gas. Q Q Q
3 (2) A change in the specified nominal composition of Q Q Q
§ shielding gas.
g- 5.2.3.7 Electrical Characteristics
@ (1) Anincrease in heat input or volume of weld metal T T T T
g deposited per unit length of weld, over that qualified,
QO except when a grain refining austenitizing heat
;;5 treatment is applied after welding. The increase may
Q be measured by either of the following:
g' (a) Heat Input (kJ/mm) =
:_'|> Volts x Amps x 0.06
P Travel Speed (mm/min)
.
E (b) Weld Metal Volume—An increase in bead size,
:=n (width x thickness) or a decrease in the length of weld
-8 bead per unit length of electrode.
{FD (2) A change in the mode of metal transfer from short Q Q
EE circuiting to globular, spray, or pulsed and vice versa.
E 5.2.3.8 Other Variables
8 (1) A change in welding process. Q Q Q Q
Q
2 (2) A change exceeding + 20% in the oscillation variables T T T
= for mechanized or automatic welding.
(3) A change from multipass per side to single pass per T T T T
side.
(4) A change from a stringer bead to a weave bead in T T T T
vertical uphill welding.
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Tabnuua 8
MaTtpuua aaHHeix WPS (npoga.)

F

S>»20
S>»4H0
S»>=w

C
A
W

5.2.3.6 3awuTHbIN ras

(1) OobasneHue nnu yganeHune 3allMTHOTO rasa. ropesku.

jo)
jo)
jo)

(2) U3meHeHue yKazaHHOro HOMMHAbHOMO COCTaBa
3alMTHOrO rasa.

jo)
jo)
jo)

5.2.3.7 dneKTpuyeckune xapaKrepucTukm

(1) YBenunueHue noaBoaMmoin TENNOTbI UAM 06beMa T T T T
HanaaB/feHHOro MeTajl/la CBapHOro LWBa Ha eaAnMHULY
O/IVHbI CBAPHOTO LWBA NO CPABHEHMUIO C
aTTecToBaHHbIMW 3HAYEHUAMM 33 UCKNIOYEHUEM
CNyyasn, Koraa nocsie cBapKu npumeHseTca
ayCcTeHUTU3aLUmMa AN YMEHbLUEeHUA pa3MepoB 3epHa.
IT0 yBeANYEHNE MOXKET U3MEPATLCA OAHUM U3
cneayouwmx MeToa0B:

(a) Moasoamman Tennota (KOK/mm) =

BonbT x Amnep x 0,06
CKopocCTb nepemelleHus (Mm/MUH)

(b) O6bem meTanna cBapHOro WBa — yBe/IMYeHne
pa3smepa BasiMKa (LWMpUHaA X TOAWMHA) Uan
YMeHbLUEHWE A/IMHbI Ba/IMKA LWBA Ha eAMHULY A/MHbI
aneKkTpoaa.

(2) WU3ameHeHwue TMNa nepeHoca meTanna oT nepeHoca C Q Q
KOPOTKMMU 3aMbIKaHUAMU OYTU K KanebHOMY
CTPYMHOMY MAN UMNYJIbCHOMY MM HaobopoT.
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5.2.3.8 [Opyrue nepemeHHble
(1) UsmeHeHMe TeXHOIOTUM CBAPKMU. Q Q Q Q

(2) U3smeHeHwne, npesbiwatowee + 20% nepemeHHoOWM T T T
BMOpaUUKN ANA MEXaHU3UPOBAHHOMN Nan
aBTOMATMYECKOWN CBapKM.

(3) Nepexom OT MHOTrONPOXOAHOIO CBAPHOTO LUBA Ha T T T T
CTOPOHE K 0AHOMPOXOAHOMY CBapHOMY LLIBY Ha
CTopoHe.

(4) Mepexop OT y3KOro Ba/MKa K YLUIMPEHHOMY BaiMKy npy T T T T
BEPTMKANbHOW CBapKe CHU3Y BBEPX.
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5.3 Procedure Qualification Test Requirements / TpeboBaHuA K UCNbITaHUIO ANA aTTecTaLuuu npoueaypbl
5.3.1 Evaluation of Groove Test Weldments. Test weldments shall be subjected to the following:
(1) Visual Examination
(2) Guided Bend Test
(a) 4 side bend specimens, or

(b) 2 face bend and 2 root bend specimens

Side bend specimens may be substituted for face and root bend specimens for metal thicknesses from 10 to 19
mm inclusive. For metal over 19 mm thick, side bend specimens are required. For base metals 10 mm thick and
greater, side bends are required for GMAW-S.

(3) Tension Test
(a) 2 transverse specimens

(4) CVN Fracture Toughness (if required)
(a) 3 specimens from weld metal
(b) 3 specimens from HAZ

5.3.1 OueHKa CBapHbIX U3aenuni aNa UCNbITaHUA CBAPHOIO LWBA C Pa3aesikov KPOMOK. CBapHble
n3aenns Aasa UCnbiTaHUM NoABepratT C/ieAyoWMM MeToAaM KOHTPOIS:

(1) BusyanbHbli KOHTPOb
(2) UcnbiTaHne Ha n3rnb c onpaBKo
(a) 4 obpasua ana ucnbiTaHUsA Ha 6oKoBOM M3rMb, nnu

(b) 2 06pasua 4NA UCMbITaHWUA HA U3TUD C PaACTAXKEHWEM BHELLHEN CTOPOHbI WBa 1 2 obpasua gns
NCNbITaHWUA HA U3rnMb c pacTarkeHMem obpaTHOMN CTOPOHDI LIBA

O6pa3sLbl g5 UCNbITAHWA Ha BOKOBOM M3rM6 MOryT BbITb 3aMeHeHbl 06pa3LLaMK A1 UCNbITAHWUA HA U3TN6 C
pacTaKeHneM BHeLHen 1 06paTHOM CTOPOHDI WBa AN ToAWMH meTanna oT 10 go 19 mm BKAouMTENbHO. A
MeTanna TonwmHon 6osblue 19 Mm HeobxoaMMO MCMNOIb30BaTb 06pasLbl 414 UCMbITaHMA Ha 6oKoBOW M3rmb.
[ns ocHoBHOro meTtanna ToawmHon 10 mm nnmn 6onblue TpebytoTca obpasLbl 418 UCMNbITaHUA Ha BOKOBOM
n3rnb ana TEXHONOrMM ra3o4yroBoM CBAPKM MeTaIMYECKUM MIABALLMMCS NEKTPOAOM C NEPUOANYECKMMM
KOPOTKMMM 3amblkaHuamu ayru (GMAW-S).

(3) UcnbiTaHne Ha pa3pbiB
(a) 2 obpasua c nonepeyHbIM LWBOM

(4) Ucnbitanue no lWapnu 06pasuos ¢ NpoaoabHbIM V-06pasHbiM HaAPEe30M Ha BA3KOCTb PaspylueHus
(CVN) (ecnu TpebyeTca)

(a) 3 obpasua meTanna cBapHoro wea

(b) 3 0bpasua 13 30HbI TEpMUYECKOTo BAMAHUA (HAZ)
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5.4 Procedure Qualification Acceptance Criteria / Kputepun npuemku gna atrectaumm npoueaypbi

5.4.1 Visual Examination Acceptance Criteria. Prior to removing specimen blanks from the completed
test weldment, the weld shall be visually examined on all accessible surfaces and shall meet the following
criteria:

5.4.1.1 There shall be no evidence of cracks, incomplete fusion, or incomplete joint penetration.

5.4.1.2 The depth of undercut shall not exceed the lesser of 10% of the base metal thickness or 0.8

5.4.1.3 Porosity shall not exceed the limitations of clause 2.0, 3.0, or 4.0, as applicable.

5.4.1 Kputepuu npuemku npu BU3yasibHOM KoHTpone. Nepes yaaneHmem 3arotoBok obpasua m3
3aBEepPLIEHHOro CBAPHOro U3Aenusa ANA UCMbITaHUA BbIMOHAT BU3YasibHbI KOHTPOb BCEX AOCTYMHbIX
NoBepXHOCTel cBapHoro waa. LLos gonxeH yaoBNETBOPATL CIEAYIOWMM KPUTEPUAM:

5.4.1.1 He gonKHO 6bITb NPM3HAKOB TPELLUUH, HEMOJIHOTO CNAABAEHUA UKW HEMOJTHOTO NPOMNAaBAeHUA
coeiHEeHMA.

5.4.1.2 TnybuHa noapesa He A0/XKHa NPeBbIlaTb MEHbLUEE U3 CaeayoWwmx 3HavyeHnn: 10% ToWmMHbI
OCHOBHOro metanna nam 0,8 mm.

5.4.1.3 [MopunCTOCTb He A0MKHA NPEBbILWATb OrPaHUYEHUI, NPeAyCMOTPEHHbIX NyHKTamu 2.0, 3.0 nau
4.0, B 32BUCMMOCTM OT MPUMEHUMOCTMW.

5.4.2 Bend Criteria. Transverse bend specimens shall be prepared as specified in Annex IV. The specimen
edge radius shall not exceed 3 mm. It is recommended, but not a requirement, that the specimen grinding
direction be parallel to the direction of bending. For face bend specimens, the weld face side shall be on the
convex side of the bend specimen. For root bend specimens, the weld root side shall be on the convex side of
the bend specimen. Side bend specimens may be bent in either direction. For all transverse bend specimens,
the weld metal and heat-affected zone shall be completely within the bent portion of the specimen after
bending.
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Unless otherwise specified, specimens containing a rejectable discontinuity shall be considered as failed,
regardless of their conformance to preparation or bending requirements. Specimens not meeting preparation
or bending requirements that do not contain a rejectable discontinuity shall be disregarded and a replacement
specimen prepared from the original weldment shall be tested.

The convex surface of the bend test specimen (beginning at the edge of the specimen and including the
specimen edge radius) shall be visually examined and meet the requirements of 5.4.2.1, 5.4.2.2 or 5.4.2.3, as
applicable.

5.4.2.1 Structural Steel Applications. For acceptance, the surface shall contain no discontinuities in the
weld or heat-affected zone per the following:

(1) >3 mm measured in any direction on the surface, or

(2) >10 mm —the sum of the greatest dimensions of all discontinuities exceeding 0.8 mm, but less than
or equal to 3 mm, or

(3) 6 mm —the maximum corner crack, except when that corner crack results from visible slag
inclusion or other fusion type discontinuity, then the 3 mm maximum shall apply.
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Specimens with corner cracks exceeding 6 mm with no evidence of slag inclusions or other fusion type
discontinuity shall be disregarded, and a replacement test specimen from the original weldment shall be
tested.

5.4.2.2 Pipeline Applications. The bend test shall be considered acceptable if no crack or other
imperfection exceeding 3 mm or one-half the specified wall thickness, whichever is smaller, in any direction is
present in the weld or between the weld and the fusion zone after bending. Cracks that originate on the outer
radius of the bend along the edges of the specimen during testing and that are less than 6 mm, measured in
any direction, shall not be considered unless obvious imperfections are observed.

5.4.2.3 Pressure Piping Applications. For acceptance, the surface shall contain no discontinuities in the
weld or heat-affected zone per the following:

(1) >3 mm measured in any direction on the surface.

(2) Open discontinuities occurring on the corners of the specimen during testing shall not be
considered and a replacement test specimen from the original weldment shall be tested unless there is definite
evidence that the open discontinuities result from lack of fusion, slag inclusions, or other internal
discontinuities.

5.4.2 Kputepuu gns ucnbiTaHuA Ha u3rnb. O6pasLbl C NONepeyYHbIM LWBOM A/1A UCMbITaHMA Ha U3rnMb
[ONKHbI ObITb NOATOTOB/IEHbI COFTACHO YKasaHuAM MNpunoxkenus IV. Pagnyc 3akpyrneHunsa Kpaes ob6pasua He
[OJIKEH MPeBbIlWaTh 3 MM. PekomeHayeTcs, HO He TpebyeTca, yTobbl HanpasaeHue wandoBaHMa obpasua
6b1710 NapannenbHo HanpasBaeHUto M3rnba. Y o6pasLoB 4158 UCNBbITAHWA HA M3MMB C PaCcTAMKEHMEM BHELLHEN
CTOPOHbI LWBA BHELUHAA CTOPOHA LLUBA A01XHA HAXO4MTbCA HA BbIMYKAOM CTOPOHe 06pasua. Y obpasyos ann
MCMbITaHWUA Ha U3rMb ¢ pacTarKeHnem ob6paTHOM CTOPOHbI LBA CTOPOHA KOPHSA LWBA A0/1KHA HAXOAUTLCA Ha
BbIMYK/0M CTOpOHe 0bpa3sua. Obpasubl 418 UcnbiTaHMa Ha 6oKoBOM M3rMb gonyckaeTcs u3rnbatb B 060mnx
HanpaB/eHuAX. Y 06pasLLOB C NONEePEeYHbIM LWBOM A4 UCMbITaHMA Ha U3rMb MeTanN CBapHOrO LWBA W 30Ha
TEPMUYECKOTo BAUAHWUA A0IKHbI pacnosiaratbCA NOJHOCTbIO B NPeAeiax M30rHyTOro yyacTka obpasua nocne
ocylecTs/eHma nsrmba.

Ecnun He yKasaHo uHoe, o6pa3u,b|, coaepxawmne Henpuemnemoe HapylweHmne cniowHOCTU, CHNTAKOTCA
OTKa3asBWwWnMM, He3aBUCMMO OT UX COOTBETCTBUA TPE6OBaHMFIM K NoAroTtoBke nnun M3FM6y. O6pa3u,b|, He
COOTBETCTBYHOLWMNE TpE'6OBaHMﬂM K NoAroToBKe U M3FM6y, KOTOpble HE coAepXKaT Henpnemanemoe
HapylweHne Cn1oWHOCTU, yaanAarT, U BMECTO HUX UCMbITbIBAOT 3aMeHAOLWMNE 06pa3u,b|, noAaroToB/1eHHbIE U3
MCXOAHOro CBapHOro nsaenua.
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BbinyKknan noBepxHOCTb 06pasLa ANa UCMbITaHWIA Ha U3rnb (HauMHan ¢ Kpaa obpasua 1 BKAOYAA CKPyraeHne
Kpas o0bpasua) Ao/KHa NoaBepraTbCa BU3yalbHOMY KOHTPOJIIO M COOTBETCTBOBATb TPEHOBAaHNAM NYHKTOB
5.4.2.1,5.4.2.2 uan 5.4.2.3, ecivt OHU NPUMEHNMBI.

5.4.2.1 MpumeHeHUA ANA METaNNOKOHCTPYKLUMii. ObpaseLl, cYMTaeTCca rogHbIM, C/IN Ha Y4YacTKe
CBAPHOrO LWBA U B 30HE TEPMUYECKOTO BIMAHMA OTCYTCTBYIOT HAapYLIEHUA CNIOLWHOCTM CO CIeAYIoWMMNM
XapaKTepUCTUKaMM:

(1) >3 mm, n3amepeHHble B N10H6OM HanpaBAEHUW Ha MOBEPXHOCTU, UK

(2) >10 mm no cymme HanMbOMbLIMX PAa3MEPOB BCEX HAPYLLUEHWIA CNNOLWHOCTM, NpeBbiwatowmx 0,8 mm,
HO MEHbLUMX UAWN PABHBIX 3 MM, UK

(3) 6 MM — MaKcMMmanbHas yrnoBasa TpewnHa, Kpome cnyyan, Korga yrniosan tpeulmHa BO3HMKNAQG B
pe3ysbTaTte Haan4yma BMaAnMOro Ww1akoBoro BK/1lo4eHNA NIU HapyLlweHnA CNAOWHOCTK APpYyroro tmna,
CBA3AHHOrO CO cnaasaeHnem. B aTom Cclydae NpUHNMatOT MaKCMMaJ/ibHOE 3Ha4YeHne 3 Mmm.
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O6pasLbl C Yr10BbIMU TPELMHAMM, NPEBLILIAIOLWMMM 6 MM, HE COAEpKallMe NMPU3HAKOB LLIaKOBbIX
BK/IIOYEHMIA MW HaPYLIEHUA CNJIOWHOCTU APYroro TMna, CBA3aHHOro CO CrnaBieHMeMm, yaanaoT. Bmecto Hux
UCNbITbIBAIOT 3aMeHsAoLMe 06pasLbl, NOArOTOBAEHHbIE U3 UCXOAHOr0 CBapHOro U3aenus.

5.4.2.2 MpumeHeHus ana TpybonpoBoAoB. McnbiTaHWe Ha U3rMb cumMTaeTca ycrneLHbIM NPy OTCYTCTBUM
nocse u3rnba TpewmHbl UAK apyroro AedeKTta, NPeBbIWaoWUX 3 MM UAW NONOBUHY 3a4aHHON TONLLMHDI
CTEHKM, B 3aBUCMMOCTM OT TOTO, KaKasA Be/IMYMHA MeHbLUe, B I0O6OM HanpaBAeHWN B CBAPHOM LUBE AU MEXAY
CBAPHbIM LIBOM W 30HOM cnaaBieHuA. TpelwmHbl, BO3HUKLUME BO BPEMS UCMbITAHWA Ha BHELLHEM paauyce
nsrnba BooNb Kpaes o6pasLia, pasmep KOTOPbIX MeHblUe 6 MM B 1t06OM HanpaBAeHUM, HE YUUTbIBAIOT, EC/IN He
HabntoaatoTca oveBnaHble aedeKTol.

5.4.2.3 MpumeHeHuna gna Tpyb6onpoBoaos BbICOKOro gaeneHus. Obpasew, CYMTaeTCa rogHbIM, eCAN Ha
y4yacTKe CBapHOro WBa 1 B 30HE TePMMUYECKOro BIMSIHWA OTCYTCTBYHOT HapyLLEeHWA CNIOWHOCTU CO
CNeayoLWMMm XapaKTepUcTUKamm:

(1) >3 mm, n3amepeHHble B N106OM HanpaBAEeHUM Ha MOBEPXHOCTY.

(2) OTKpbITble HAapyLIEHMA CNAOLHOCTA, BO3HMKalOWME B yraax o6pasua BO BPEMA UCMbITaHWA, He
YUUTbIBAOT. EC/IM HET TOYHbIX 40Ka3aTeIbCTB TOr0, YTO OTKPbLITbIE HAPYLEHUA CMIOWHOCTM ABAAIOTCA
CNeacTBMEM HEMOJTHOTO CMAABAEHMUS, WAAKOBbIX BKAOUYEHUIN AN APYTUX BHYTPEHHUX HapyLWEHWUI
CN/IOWHOCTH, NPOBOAAT UCMbITaHME 3aMeHsAtoLLero ob6pasLa U3 UCXOAHOro CBapHOro Usaenms.

5.4.3 Tension Test Criteria. The procedures and method for tension testing shall conform to AWS B4.0,
Standard Methods for Mechanical Testing of Welds. (Note: B4.0 is referenced, but not needed when taking this
examination.) Each tensile test specimen shall have a tensile strength not less than the following:

5.4.3.1 The minimum tensile strength of the base metal as specified in Annex IlI-B, or of the weaker of
the two base metals if metals of different minimum tensile strength are used; or

5.4.3.2 The specified minimum tensile strength of the electrode or filler metal classification when
undermatching filler metal is used; or

5.4.3.3 If the specimen breaks in the base metal outside of the weld or weld interface, the test shall be
accepted, provided the strength is not more than 5% below the specified minimum tensile strength of the base
metal; or

5.4.3.4 If the base metal has no specified minimum tensile strength then failure in the base metal shall
be acceptable.

5.4.3. Kputepuu ucnbiTaHua Ha paspbiB. [poueaypbl U MeTOAbl UCNbITaHMA Ha Pa3pbiB AOKHbI
cooTBeTcTBOBaTb TpeboBaHnAM cTaHgapTa AWS B4.0 «CmaHAapmHbie Memodbl MEXAHUYECKUX UCTbIMaHuli
ceapHbix weoe» (Standard Methods for Mechanical Testing of Welds). (MpumevaHue. NpuBeaeHa ccbinka Ha
cTaHAapT B4.0, HO OH He HyXeH NpuM cAade HacToALLEro sk3ameHa.) Kaxkablit obpaseu, 418 UCMbITaHUA Ha
pa3pblB AoKeH 061a4aTh MPOYHOCTLIO HA Pa3PbliB HE MEHbLLE YKa3aHHOM HUXKe:

5.4.3.1 MuWHMUMaNbHON NPOYHOCTM Ha Pa3pPbiB OCHOBHOFO MeTanna, ykasaHHo B MpunoxeHun lII-B,
WKW NPOYHOCTM Ha pa3pbiB 6onee cnaboro M3 aByx OCHOBHbIX METANNOB, €C/IN UCNO/Ib3YIOTCA MEeTaN/bl C
Pas/IMYHON MUHUMANbHOM NMPOYHOCTBIO Ha Pa3pPbIB; AU

5.4.3.2 YKasaHHOW MMHMMa/IbHOW NPOYHOCTU HA Pa3pbIiB MPU KAaccudPuKauum meTanna a1ekTposa nim
NPUCaf0YHOro MeTanna, Koraa UCNo/Ib3yeTcsa NPUCASOUHbIA MeTaNl MeHbLUel MPOYHOCTU; UAn
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5.4.3.3 Ecav obpasey, paspyLliaeTca B OCHOBHOM MeTasl/le 3a npegenammn CBapHoro LWBa uau
NMOBEPXHOCTM KOHTaKTa MeXay CBapMBaeMbIMU AETAJAMM, TO UCMbITAHME NMPU3HAETCA YCNEeLWHbIM, eCu
NPOYHOCTb MeHee Yem Ha 5% HuKe 3a4aHHOM MUMHUMA/IbHOM NMPOYHOCTU Ha Pa3pblB OCHOBHOIO MeTanna; uam

5.4.3.4 Ecnav gnAa oCHOBHOro MeTanna He 3aZaHa MUMHMMabHaA NMPOYHOCTb HA pPa3pbiB, TO pa3pywieHne
OCHOBHOro metansa ABNAETCA NpuemnemMmbiM.

5.4.4 CVN Fracture Toughness Criteria. For fracture toughness testing, the type of test, number of
specimens, and acceptance criteria shall be as specified. The procedures and apparatus shall conform to the
requirements of AWS B4.0, Standard Methods for Mechanical Testing of Welds. (Note: B4.0 is referenced, but
not needed when taking this examination.)

5.4.4 Kputepuu ucnbitaHua no LLlapnu Ha BA3KOCTb pa3pyLueHna o6pasLoB ¢ Npoao/ibHbIM
V-06pasHbim Hagpesom (CVN). Mpu ncnbITaHUMM Ha BA3KOCTb pPaspyLleHnUa TUMN UCMbITaHUA, KONYECTBO
06pasyoB M KpUTEPUN MPUEMNEMOCTU AOIKHBI COOTBETCTBOBATL 3a4aHHbIM. Mpoueaypbl n ob6opypoBaHue
OO/IKHbI COOTBETCTBOBATb TpeboBaHMAM cTaHAapTa AWS B4.0 «CmaHAapmHsie MemoOsbl MexaHu4yecKux
ucnsimaHuli ceapHsix weos» (Standard Methods for Mechanical Testing of Welds). MpumedaHue. NMpueeaeHa
CCbINIKA Ha cTaHAapT B4.0, HO OH He TpebyeTcs Npu NPoBeAEHNN STOFO 9K3aMeHa.

5.5 Procedure Qualification Documentation. Welding variables used to produce an acceptable test weldment
and the results of tests conducted on that weldment to qualify a WPS shall be recorded on a Welding
Procedure Qualification Record (PQR). The PQR may be presented in any format, written or tabular. A
suggested format for the PQR is included in Annex VIII. The WPS shall reference all PQR’s which support
the qualification of that WPS.

5.5 JloKymeHTauua atrectaumm npoueaypbl [TapameTpbl CBapOYHOro NpoLecca, B COOTBETCTBUM C KOTOPbIMU
N3roTOB/IEHO rOAHOE CBAPHOE MU3aenne A UCMbITAHWIA, U pe3yabTaTbl NPOBEAEHHbIX UCMbITAHWUIA 3TOrO
CBApHOro nsaenus Ans atrectayum cneuuouKkaums npoueaypbl cBapku (WPS) gonKHbI 6bITb
3aperncTpupoBaHbl MPOTOKOJIe aTTecTaumm npoueaypbl ceapku (PQR). MpoTokon aTTecTaumm npoueaypbl
(PQR) moxeT bbITb NpeacTaB/eH B Ntobom popmaTe, TEKCTOBOM UAM TabaMYHOM. PeKkomeHayemblii
dopmat PQR npusegeH B Mpunoxernnn VIll. B cneundurKkaumm npoueaypsbl ceapkm (WPS) gonxkHa nmertbea
CCbIJIKA Ha BCe NPOTOKO/bI aTTecTauumn npoueaypbl (PQR), noaTsep:kaatowme atrectaymto atoit WPS.
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6.0 Performance Qualification Requirements / TpeboBaHuA K aTTecrayum cBapLimKa
6.1 General / O6wue ceeaeHnn

6.1.1 This specification addresses the requirements for welder performance qualifications. It does not
contain requirements for welding operators or tack welders. Tack welds shall be made by welders qualified in
accordance with this specification.

6.1.1 B HacToswen cneumdmKaunm npuseaeHbl TpeboBaHUA K aTTecTauumm ceaplimka. OHa He
cofepKuT TpeboBaHUI K onepaTopam CBapOUYHbIX MaLLUMH UK CBApLLMKAM-NPUXBaTYMKaM. [pUXBaTOYHbIE
CBapHble LWBbI BbIMNO/NHAKOTCA CBapLLMKAMM, aTTECTOBAHHbIMM B COOTBETCTBUM C HAacToALWEN cneumduKkaumen.

6.1.2 Welder qualification on one WPS will also qualify for welding with any other WPS within the
performance qualification variables specified in 6.2.

6.1.2 ArTvTecTtaums cBapLimKa gas ogHon cneundukaumm npoueaypsl ceapku (WPS) Takke aTrecTyeT
€ro A/1A BbINOJIHEHWUA CBAPKN B COOTBETCTBUM C Nt0b6biMu apyrumm WPS B pamKax nepemeHHbIX aTTecTaumnm
CBApPLLMKA, YKA3aHHbIX B NYHKTe 6.2.

6.1.3 Completion of an acceptable procedure or performance qualification test shall qualify the
welder who welded the test weldment within the limits of performance qualification variables specified in 6.2.

6.1.3 3aBeplueHMe NpUeMIEMON NpoLeaypPbl AN UCNbITAaHMA aTTeCcTalnmn CBapLiMKa AOMKHO
aTTecToBaTb CBAPLLMKA, KOTOPbIV CBapUA U3genne ANa NCNbiTaHWA, B paMKax NePeMEHHbIX aTTecTalmm
CBApPLLMKA, YKA3aHHbIX B NYHKTe 6.2.

6.1.4 Qualification on a complete joint penetration groove weld also qualifies the welder for partial
joint penetration groove welds and fillet welds. Qualification on a partial joint penetration groove weld
qualifies only for partial joint penetration groove welds and fillet welds.

6.1.4 ArtTectauma gna CBapHOro wBa C pasp,enkoﬁ KPOMOK C NOoJIHbIM nNponaaBaeHnem coegnHeHunA
TaKXe aTTecCTyeT CBapulMKa ANnA BbiNOJIHEHNA CBAPHOTO WBa C pas,qenkoﬁ KPOMOK C HEMOJ/IHbIM
nponaasaeHnem coeanHeHNA 1 YrnoBbIX WBOB. ATTecTauma 418 CBApPHOro WBea ¢ pas,a,enKoﬁ KPOMOK C
HENO/NIHbIM nponsiasieHnem coeanHeHNA aTTeCTyeT CBapLWMKa TO/IbKO A4 BbINOJIHEHUA CBAPHOIO WBa C
pa3p,en|<017| KPOMOK C HEMNOJIHbIM NponaaBaeHNeEM CoegnHeHA U YI10BbIX LWBOB.

6.2 Performance Qualification Variables / MepemeHHble aTTecraunmn ceapLymka

A change in any variable listed below from that which was used in a welder’s qualification test will require
requalification of that welder:

(1) Achange in welding process except that welders qualified with GMAW spray, pulsed spray, or
globular transfer are also qualified to weld with gas shielded FCAW and vice versa.

(2) The deletion of backing.

(3) Achange infiller metal F-Number except as allowed in 6.3.2.2.

(4) A change in base metal except as permitted in 6.3.2.1.

(5) For GTAW, a change from alternating to direct current or vice versa, or a change in polarity.

(6) Achange in position from that qualified, except as permitted in 6.3.2.3 .
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(7) Achange in vertical weld progression from uphill to downhill, or vice versa for any pass except root
passes that are completely removed by back gouging or final passes used to dress the final weld surface.

(8) For GMAW, a change from spray transfer, globular transfer, or pulsed spray welding to short-
circuiting transfer; or vice versa.

(9) For GMAW or GTAW, omission or addition of consumable inserts, or deletion of root shielding gas
except for double welded butt joints, partial penetration groove, and fillet welds.

(10) A change in thickness or diameter from that tested except as permitted in Tables 9 and 10.

N3meHeHue ntoboi yKazaHHOM HUXKe NepemMeHHOMN No CPaBHEHMUIO C UCMO/Ib30BAHHOM B UCMbITAHUM A8
aTTecTaumm ceapLiMKa noTpebyeT NOBTOPHOM aTTecTaLnm 3TOro cBapLinKa:

(1) W3meHeHMe TeXHONOrMKN CBapPKMK, 3a UCKOYEHUEM TOTO, YTO CBAPLUMKU, aTTecToBaHHble ans GMAW,
CBapKM CO CTPYMHbIM MEPEHOCOM MeTas1a NPU NY/IbCUPYIOLLLEM TOKE WK KanesibHbIM NePEeHOCOM, TaKKe
KBanMdUUMpPYOTCA ANA ra304yroBo CBapKM TpybUYaTbiM 31e€KTPOAOM B cpeje 3alMTHOrOo rasa u HaobopoT.

(2) YpaneHue nogxrnagxm.
(3) 3ameHa F-Homepa NpucasoyHOro MeTanna, Kpome paspeLlieHHON B NyHKTe 6.3.2.2.
(4) 3ameHa OCHOBHOro meTan/fa, KpoOMe pa3pelleHHOM B NyHKTe 6.3.2.1.

(5) Ansrasoayrosoit cBapKu BoAbGpPamoBbim 3neKkTpogom (GTAW) nepexos, oT nepemeHHOro ToKa K
NOCTOAHHOMY TOKY MW HAa0BOPOT, AN USMEHEHWNE NONAPHOCTY.

(6) W3meHeHMe NoNoKeHMA NO CPAaBHEHUIO C aTTECTOBAHHbIM, KPOME Pa3peLIEHHOro B NyHKTe 6.3.2.3 .

(7) W3smeHeHMe HanpaBneHUs NepemelLleHMA OT CHU3Y BBEPX Ha CBEPXY BHM3 UK HaobopoT ans
Ka*Koro npoxoa npy BepTUKabHOM CBapKe, 32 UCKIOYEHMEM NPOXOA0B MPU 3aBapKe KOPHA LWBa, KoTopble
NONHOCTbIO YAANAIOT CTPOXKKOM C 06PaTHOM CTOPOHbI CBAPHOTO LLBA, UM OKOHYATE/IbHOTO NPOXoAa,
MCMNOJIb3yeMoro 415 OTAE/IKM OKOHYaTeIbHOM NOBEPXHOCTYU LBA.

(8) Ons rasomyroBoit CBapKM MeTaNIMYECKMM NaaBalwmMmMmca anekTpogom (GMAW) nepexoa oT CTpyliHOro
nepeHoca, KaneabHOro nepeHoca UAN CTPYMHOrO NepeHoca meTasia Npu NyaAbCUpYIoLLEM TOKE K NepeHocy €
KOPOTKMMM 3aMbIKaHUAMM AyrOBOr0 NPOMENKYTKA MU HAobopOoT.

(9) Ans rasoayroBoit CBapKyM METaNIMYECKUM NAABALLMMCA 31eKTpogom (GMAW) nam rasogyrosoi
CBapKM BobdppamoBbiMm 3neKTpogom (GTAW), yaaneHune nnm aobasneHne pacxoayemblx BKAaAbIWEN, Uan
yAaNeHne 3alWMUTHOrO rasa KOpHA WBa, KpOMe ABOMHbIX CBAPHbIX CTbIKOBbLIX COEAUHEHWUI, LUBOB C HEMOJIHbIM
nponaasjaeHMem pasaesikuy WBa U YII0BbIX LWBOB.

(10) M3meHeHue TONLWMHBI UM ANAaMETPA NO CPABHEHUIO C UCMbITaHHbIM MaTEPMAIOM, 33 UCK/IOYEHNEM
pa3spelueHHoro B Tabauuax 9 u 10.
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Table 9
Limitations for Performance Qualification on Groove Welds in Pipe and Tube

Qualifies for Pipe and Plates

Test Weldment, mm Minimum Outside Diameter, mm Maximum Deposit Thickness
Outside Diameter Deposit Thickness (t) Grooves Fillets Grooves Fillets

Less than 25 Size welded All
25 through 73 25 All
Over 73 73 All

Less than 19 2t All

19 and over Unlimited All

t = The thickness of the Weld Deposit, excluding reinforcement.

Note:
For GMAW-S, the maximum weld metal thickness qualified shall not exceed 1.1 times the thickness of weld metal deposited by the
GMAW-S process in the qualification test. For base metals 10 mm thick and greater, side bends are required for GMAW-S.

Tabaunuya 9
OrpaHuuyeHMA Npu aTTecTaluumn CBapLLMKa CO CBapKoii Tpyb ¢ pa3aenkoit KpOMOK

ATTecToBaH 414 Tpyb 1 naacTuH

MaKcrmanbHasa TOAWKMHA

CBapHoe n3genune aaa UCMbITaHui, MM MUHUMaNbHbIN HapyXHbIN ANAMETP, MM
HannaBneHun

CBapHble Wsbl C

TonwmHa HannasaeHua CBapHble WBbl C
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HapyKHbli " Yy N Yy
py anameTp (t) pasgenkon rNoBble LWBbI DAL KON KPOMOK rNoBble LWBbI
KPOMOK
P
Menbe 25 a3mMep cBapHoro Bee
wea

012508073 25 Bce
bonbwe 73 73 Bce

MeHbuwe 19 2t Bce

19 n 6onbe bes orpaHnyeHuna Bce

t = TonWMHa HanN1aBNEHHOro MeTaN/1a CBAPHOrO LWIBA, 33 UCKIOYEHNEM YCUIEHUA LWBA.

MpumeyaHue:

[nA razoayroBoii CBapKn MeTaNIMYeCKMM NAaBALLMMCA 3/1EKTPOAOM C MEPUOAMYECKMMMN KOPOTKMMM 3aMblKaHuaMM ayrn (GMAW-S)
MaKCUMaJIbHaA aTTeCTOBaHHAA TO/IWMHA MeTal1a CBAapHOrO LWBA He A0/KHA npeBbiwaTb 1,1 ToNWMHbI HAN/1aB/IEHHOrO MeTanna
CBapPHOrO LWBA, BbINOJAHEHHOrO No TexHosorMn GMAW-S npu aTTecTalMOHHOM MCNbITaHWUU. 1S OCHOBHOrO MeTania ToWwmnHon 10 mm
nnu 6onblue TpebytoTca 06pasLbl ANA UCNbITAaHUA Ha BOKOBOM M3rMB ANA TEXHONOTUW ra3oAyroBOM CBapKM METaNINYECKUM
NAABALMMCA 31EKTPOAOM C MEPUOAMYECKMMM KOPOTKMMU 3aMblKaHUAaMM ayrn (GMAW-S).
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Table 10
Limitations for Performance Qualification in Plate Groove Welds

Qualifies for Plate®

Test Weldment Thickness (T), mm Deposit Thickness (t), Maximum® Fillet Weld Size
<19 2t Unlimited
>19 Unlimited Unlimited

? Qualification on plate will also qualify for groove welds in pipe over 600 mm in diameter.
® For GMAW-S, the maximum weld metal thickness qualified shall not exceed 1.1 times the thickness of weld metal deposited by the
GMAW-S process in the qualification test. For base metals 10 mm thick and greater, side bends are required for GMAW-S.

NOTES:

T = The thickness of the Test Weldment Base Metal.
t = The thickness of the Weld Deposit, excluding reinforcement.

Tabaunua 10
OrpaHuuYeHMa NpM aTTecTalnm CBapLLMKa CO CBapKOM NNIACTUH C Pa3aenKou KPOMOK

ATTecToBaH A1 NAACTUH®

ToAWuHa cBapHOro nsaenna ana

b
. TonwmHa HannasaeHua (t), Makcumym Pasmep yrnosoro wsa
ucnbiTanui (T), mm
<19 2t bes orpaHunyeHus
219 be3 orpaHnyeHna bes orpaHnyeHua

? ATTecTauma ANA CBapKM MNAACTUH TaKKe NO3BONAET BbINOHATL CBAPHbIE LLBbI C Pa3fenKoi KpOMOK Ha Tpybax AnameTpom 6osblue 600
MM.

b [na rasonyrosoii CBapKM METaNIMYECKMM MNABALLMMCA 31EKTPOAOM C NepUoANYECKMMU KOPOTKMMM 3aMbiKaHuamm ayrn (GMAW-S)
MaKCMMa/ibHaA aTTeCTOBaHHaA TO/IWMHA MeTanna CBapHOro WBa He J0XKHa npeBbiwaTb 1,1 ToAWMHbI HanaBeHHOro MeTanna
CBapPHOrO LWBA, BbINOJHEHHOrO No TexHosorMn GMAW-S npu aTTecTalMOHHOM MCNbITaHWUU. 18 OCHOBHOrO MeTanna ToWmnHON 10 mm
unu 6onble TpebytoTcs 0bpasupl 4158 UCIBITAHUA Ha HOKOBOM U3rM6b o5 TEXHOIOTMM ra304yroBOM CBAPKU METAIZIMYECKUM
NAABALMMCA 3/1EKTPOAOM C MEPUOAMYECKMMM KOPOTKMMU 3amMblKaHUAaMM ayrn (GMAW-S).

NMPUMEYAHUA:
T = TONWMHA OCHOBHOIO METasjifia CBapHOro U3Aena A1 UCTbITaHUSA.
t = TO/IWMHA HaN1aBNEHHOrO MeTa1a CBaPHOrO LLUBA, 3@ UCK/IOYEHNEM YCUIEHUA LLBA.

6.3 Performance Qualification Test Requirements / Tpe6oBaHuMA K UCNbITaHUIO ANA aTTECTaLUMN CBAPLUUKA

6.3.1 Qualification by Standard Test. Qualification requires completion of a standard test weldment in
accordance with a qualified WPS, evaluation of the test weldment by the methods listed in Table 11, and
acceptance of the weldment in accordance with the criteria of 6.4, Examination Acceptance Criteria. The
number of bend tests required for each position and product form is shown in Table 12.

6.3.1 ATtTectauua c NOMOLLbIO CTAHAAPTHOrO UCNbITaHUA [nA aTTecTauumn TpebyeTcs BbINOJAHEHNE
CBAPKM CTaHAAPTHOrO CBapHOro n3aenua ANA UCMNbITaHUA B COOTBETCTBMM C aTTECTOBAHHOM cneumoukaumeit
npoueaypsl cBapku (WPS), oLeHKM CBapHOro nsaenva Ana UCNbiTaHUA MeTo4amm, NepeuncaeHHbIMM B
Tabauue 11, 1 Nnpremka CBapHOro M34eNUA B COOTBETCTBMU C KPUTEPUAMU, MPUBEAEHHBIMU B NYHKTE 6.4
«KpuTepun npuemkn Npu Nposepke». KoAnYecTso NCNbITaHWM Ha 3rMb, Tpebyemoe Ana KaskAoro NooXKeHUs
n GopMbl U34eUs, NOKa3aHo B Tabaunue 12,
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Table 11
Examination Requirements for Performance Qualification
Tube or Sheet Less Than Pipe or Plate Equal to or
2 mm Greater than 2 mm

Type of Test Groove Groove

Visual Examination Yes Yes

Radiography No Yes®

(in lieu of bends)
Bend Test No Yes®®

® Radiography may be substituted for bend testing for the SMAW, GTAW, GMAW (except short-circuiting), and FCAW processes, as
applicable, for qualifications.
® See Table 12.

Tabnuua 11
TpeboBaHMA K 9K3aMeHy A1A aTTecTauum cBapLyMKa

Tpy6a nav AUCT MeHblue 2 MM Tpyba nnn nnactmHa 6osblue 2 Mm
Tun ncnbiTaHna CBapHOM LIOB C pa3fenKon KPOMOK CBapHOM LLOB C pa3fenKoi KpOMOK
Bu3yanbHbIN KOHTPONb Ja Oa
Pagnorpaduyecknit Het na°
KOHTPO/b (smecTo nsrnbos)
McnbiTaHuA Ha u3rnb Het na* b

® Paguorpaduyeckunit KOHTPOIb MOXKET BbITb 3aMeHeH NPU UCMbITAHUM Ha U3TMG ANA TEXHONOMMI cBapku SMAW, GTAW, GMAW (kpome
CBapKu C NepruoanYecKMMU KOPOTKUMU 3amblKaHUAMM ayru) u FCAW, ecan npuMeHMMO, ANA aTTecTaumm.
b

Cm. Tabnuuy 12.

Table 12
Number of Bend Tests for Performance Qualification

Product Form
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Plate Pipe Tube Sheet
1G 2 2 2 2
2G 2 2 2 2
3G 2 — — p
4G 2 — — 2
5G — 4 4 -
6G — 4 4 —
Tabauua 12

KonunuectBo ucnbiTaHuii Ha M3rM6, HeOGXOAMMOE ANnA atrectaymnu ceapLlimKa

dopma nsgenus

Tpyba c HopMmUpyembIM

MnactuHa Tpyba Nucer
HapY»XHbIM AMAMETPOM
1G 2 2 2
2G 2 2 2 2
3G 2 — — 2
4G 2 — — 2
5G — 4 4 —
6G — 4 4 —
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6.3.2 Test Weldments / CBapHble usgenua ana ucnbiTaHuii

6.3.2.1 Qualification is valid only for metals having the same M-Numbers, except as otherwise
permitted in Table 13.

6.3.2.1 AtTectauus AelcTBMTE/IbHA TOJIbKO A5 METANN0B C OANHAKOBbIMU M-HOMepamu, ecnm nHoe
He paspeleHo B Tabaumue 13.

6.3.2.2 Tests shall be performed using a filler metal which has an assigned F-Number listed in Annex Il.
Table 14 provides a matrix showing filler metals which, if used in qualification testing, will qualify that welder
to use other filler metals without further testing. A test using a filler metal not assigned an F-Number in Annex
Il shall qualify only for that filler metal.

6.3.2.2 NcnbiTaHMA BbIMOJIHAOT C UCNO/b30BAaHMEM NPUCAA0YHOrO METanNa, MMEIOLLLEro Ha3HaYeHHbIN
F-Homep, yKasaHHbIN B Mpunoxernuu Il. B Tabanue 14 npuseseHa matpuua, NOKasblBatowWwas npucagoyHble
METaN/bl, UCMO/Ib30BAHME KOTOPbLIX NPU aTTECTALMOHHbIX UCMbITaHMAX 06ecneymT aTTecTaLmio CBapLiuKa aan
MUCNONb30BaHMA APYIrMX NPUCAA0YHbIX MeTanioB 6e3 4ONONHUTENIbHOIO UCMbITaHUA. McnblTaHuKe ¢
MCNONb30BaHMEM NPUCAZOYHOIrO MeTanNa, KOTOPOMY He npuceoeH F-Homep B MpunoxeHuu ll, atrectyet ana
MCMNONb30BaHMA TONLKO 3TOr0 NPMUCAA0YHOro MeTanna.

6.3.2.3 Test coupons welded in the specific test positions qualify the welder to weld plate or pipe as
permitted in Table 15.

6.3.2.3 lpobHble 0b6pasLbl, CBAapeHHbIe B ONpeaesieHHOM NOM0XKEeHUN MPU UCNbITaHMK, obecneynBaloT
aTTecTalMio CBapLLIMKa A1A BbINOJHEHWUA CBAPKU NAACTUH UK TPyD, paspelleHHbix B Tabaunue 15.

6.3.2.4 One or more welding process may be qualified on a single test weldment. Multiple welders may
be qualified for specific portions of one test. Failure of any portion of such test weldments constitutes failure
for all processes and welders used in that test weldment.

6.3.2.4 OgHa UM HECKONbLKO TeXHON0ornm CBapKun moryrt 6bITb aTTECTOBAHbI C UCMOJIb30BAaHNEM oAaHoro
CBapHOro 1Usgenua Ana ncnbiTaHMA. HeCKo/sibKo CBapLLMKOB MOTYT 6bITb aTTECTOBAHbI Aana onpegeneHHbIX
yacTen oA4HOro ncnoitaHmna. OTKas Noboi YacTn Takmx CBaApHbIX M3/J,enm71 ANnAa NCNbITaHUA PaCCMaTPUBAETCA KaK
OTKa3 AnAa Bcex TEXHO/I0TNN CBapKu 1 CBapLmnKos, BHAEﬁCTBOBaHHbIX AnAa N3rotoBaeHUNA 3TOro CBapHoOro
nsaenna ana NCnbiTaHnA.
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Table 13
Allowable Base Metals for Performance Qualification
Test Weldment Material® Qualifies for Production Welding Materials
M-1 through M-11 M-1 through M-11

® If materials not listed in Annex Il are used for qualification tests, the welder shall be qualified to weld only on the material used in the
test weldment.

Tabauua 13
JonycTMmble OCHOBHble MeTaN/bl ANA aTTecTauMn CBapLLMKaA
MaTepu1an cBapHOTO M3AENNA ANA UChbITaHnA” ATTECTOBAH A1 NPOMbILJIEHHOW CBapKM MaTepuasios
CM-1no M-11 CM-1no M-11

% Ec/M ANA aTTeCTaLMOHHbIX UCALITaHWI UCNONb3YIOTCA MaTepUasnbl, He yKazaHHble B Mpunoxenun |il, To ceaplumk byaeT aTTecToBaH
[O/191 CBapPKM TO/IbKO MaTepPMasios, MCMOJ/Ib30BaHHbIX B 3STOM CBapHOM U34eNUW A1 UCTIbITaHUA.

Table 14
Allowable Filler Metals for Performance Qualification
Filler Metal Used In Qualification Test Qualifies a Welder to Use the Filler Metals Listed Below
F-Number 1 through 5 The F-Number used in the test and any lower F-Number
F-Number 6° All F-Number 6 filler metals
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® Deposited solid bare wire, which is not covered by an AWS specification but which conforms to an A-Number analysis in Annex | may
be considered classified as F-Number 6.

Ta6bnuua 14
Jonyctumble NnpucagovHbie MeTanbl ANA aTTecTauum cBapLuUKa
MprcafoYHbIN MeTan, UCMOb30BaHHbIN Npu ATTecTyeT cBapLUMKa A1 UCNONb30BaHUA MePeYNCIEeHHbIX
aTTeCcTaLLMOHHOM UCMbITaHUN HUXe NPUCaL0YHbIX MeTannoB
F-Homep ot 1 go 5 F-HOMep, MCNONb30BaHHbIV NPU UCMbITaHUM, U Ntobo

MeHbLlwKnit F-Homep

F-Homep 6° Bce F-HOmepa 6 npmMcagouHbiX MeTanios

® HannaBneHHbI CM/IOWHON Fo/bIVi CBapOUHbIN NPOBOZ, He yKasaHHbINM B cneuuduraummn AWS, Ho cooTBeTCTBYOWMI A-HOMepY
aHanu3a B MpuUNoXKeHUn |, MoXKeT cumTaTbCs KaaccuduumMpoBaHHbIM B Kayectse F-Homepa 6.

55



AWS CWI Practical BOS: 2017 / CLAUSE 6.0 PERFORMANCE QUALIFICATION /
KHura cneunduKkaumii gnsa npaktuyeckoro asksameHa AWS gna CWI: 2017 r. MYHKT 6.0 ATTECTALMA CBAPLLUMKA

Table 15
Position Limitation for Performance Tests

Qualified Position®

Test Positions® Groove Fillet
- Plate and Pipe Over . .
<
Weld Position 600 mm O.D. Pipe <600 mm O.D. Plate and Pipe
Plate Groove 1G F F,H
[=2)
= 2G F, H F, H
-
@ 3G F,V F,H,V
-+
o 4G F, 0 F,H,0O
=
§ 3G and 4G F,V,0O All
=
X4 2G, 3G, and 4G All Al
g Plate Fillet 1F - — F
-
= 2F — — F, H
o
g: 3F — — F,H,V
g 4F — — F,H, O
—
3 3F and 4F — — All
=1 . a,b
g Pipe Groove 1G F F F, H
-
(<%
E 2G F, H F,H F,H
) 5G F,V,0 F,V,0 All
®
o 6G All All All
©
E 2G and 5G All All All
=
3 Pipe Fillet 1F — — F
2F — — F, H
2FR — — F, H
4F — — F,H,0
5F — — All

® Welders qualified on tubular product forms may weld on both tubular and plate in accordance with any restrictions on diameter
contained in other portions of this document.

®See Table 9.

°F = Flat, H = Horizontal, V = Vertical, O = Overhead.

d Welding test position definitions are as defined in AWS A3.0, “Standard Welding Terms and Definitions”.
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Tabauua 15
OrpaHuyeHMne NoNOXKEHUA NPU UCNbITAHUAX ANA aTTeCTaLUmM CBapLLMKa

ATTecToBaHHOe nosoxeHne"

YrnoBow cBapHo

d o o
MonoxeHna npu ncnbiTaHUm CBapHOM WOB C pa3fesIkon KPOMOK OB

MnactuHa uam Tpyba ¢
CsapHoii wos MNonoxeHue HapYXXHbIM ANAMETPOM
60nbLwe 600 mm

Tpy6a c HapyKHbIM

n
anametpom < 600 mm niacTvka v Tpyba

o
MnactuHa ¢ 1G F F,H =
i u
pasfenkoit KpOMOK @
—
2G F,H F, H o
3
3G F,V F,H,V =
3
4G F,0 F,H,0 .
3G 11 4G F,V,0 Bce o
[«V)
2G,3Gun4G Bce Bce =
o
MnacTuHa c yrnosbim 1F — — F Q.
Wweom <)
=]
2F — — F,H Ny
=
3F — - F,H,V =
(1°3
4F — - F,H,0 9
’ 7 E
3F n4F - — Bce -
]
Tpy6a co Wweom C 1G F F F,H 8
o a,b
’ QO
pa3nenkoin KPoOMoK 'E
2G F, H F, H F, H s
5G F,V,0O F,V,0 Bce ]
6G Bce Bce Bce
2G un 5G Bce Bce Bce
Tpy6a c yrnosbim 1F — — F
Wweom
2F - - F,H
2FR — - F, H
4F - — F,H,0
5F — - Bce

% CBapLLyMKK, aTTECTOBAHHbIE A8 CBAPKM TPYBHbIX U3AENMiA, MOFyT CBapUBaThb KaK TPY6bl, TaK U NAACTUHbI B COOTBETCTBUM C Nt0BbIMM
OrPaHNYEHUAMMN 4MaMETPa, COAEPMHKALLMMMCA B APYTUX YACTAX HACTOALLErO AOKYMEHTa.

®cm. Tabavuy 9.

°F = HuxHee, H = ropusoHTanbHoe, V = BepTuKanbHoe, O = NOTON0YHOE.

? Nonosxerne NP1 UCMbITaHWM HA CBAapMBAEMOCTb ONpeaenseTca B COOTBETCTBMM co cTaHaapTom AWS A3.0 «CTaHAapTHble TepMUHbI U
onpegeneHusa gna ceapku» (Standard Welding Terms and Definitions).

57



_01
o
U
D
=
o
=)
=
Q0
=
(2]
D
[®)
[ =
)
=
o
Q
=
o
=
—
>
=
-
D
o
-]
Q
=
=
xn
(2]
oo}
QO
©
E
=
=
Q

AWS CWI Practical BOS: 2017 / CLAUSE 6.0 PERFORMANCE QUALIFICATION /
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6.4 Performance Qualification Acceptance Criteria / Kputepum npuemku gna atrecraumm ceapLumka

6.4.1 Visual. Examination procedures and acceptance criteria shall be as specified in the following
paragraphs.

6.4.1.1 Visual Examination Procedure. The test weld may be examined visually at any time, and the
test terminated at any stage if the necessary skills are not exhibited. The completed test weld shall be visually
examined.

6.4.1.2 Visual Examination Acceptance Criteria. Acceptance criteria for visual examination of standard
test plate and pipe weldments shall be as follows:

(1) No cracks or incomplete fusion.

(2) Noincomplete joint penetration in groove welds, except where partial joint penetration groove
welds are specified.

(3) Undercut depth shall not exceed the lesser of 10% of the base metal thickness or 0.8 mm.
(4) Face reinforcement or root reinforcement shall not exceed 3 mm.
(5) No single pore shall exceed 2.5 mm diameter.

6.4.1 Bu3yanbHblii KOHTPOD. MpoLEeaypbl KOHTPOIA U KPUTEPUN NPUEMKN LOMKHbI COOTBETCTBOBATbL
OMUCaHHbIM B pasaenax HUXKe.

6.4.1.1 Npoueaypa BU3yanbHOro KOHTPOAA. VcnbiTaTebHbIM LWOB A0MYCKAaeTCA 0OCMaTpMBaTh B toboe
Bpems. OCMOTP MOXKeT bbITb NPEKpPaLLEH Ha NtobOM 3Tane, ecn 3K3aMeHYEMbIN He LeMOHCTPUPYET
HeobXoAMMbIX HaBbIKOB. 3aKOHUYEHHbIN UCMbITAaTe/IbHbIN CBAPHOM WOB NOAJ/EKUT BU3YyalbHOMY KOHTPOIO.

6.4.1.2 Kputepuu npMemKu npu BU3yasibHOM KOHTpone. Kputepmmn Nnpuemkm npmn Bu3yanbHOM
KOHTpOJIe CTaHAAPTHBIX UCMbITaTEIbHbIX CBAPHbIX U34e/UI U3 NNACTUH U TPY6 J0MKHBI BbITh CeAyoWMMNU:

(1) OrTcyTcTBME TPELWMH UK HEMOJTHOTO CNIAB/EHUS.

(2) OrtcyTcTBME HEMOAHOrO NPONAABAEHNA COEAMHEHMA B CBAPHbIX LWBAX C pa3Ae/ikol KPOMOK, 3a
WCK/IIOYEHNEM C/TYYaEeB, KOra HEMOIHOE NPOoNAaBAeHNe CoeAMHEHNA B CBAPHbIX LWBAX C
pa3AenKkoi KPOMOK NpeaycMoTpeHO cneumduKaumen.

(3) TnybuHa noapesa He AONKHA NPEBbIWATbL MEHbLLIEe U3 caeayomnx 3HadyeHuin: 10% ToNLWMHbI
ocHoBHOro metanna nau 0,8 mm.

(4) NoBepxHOCTHOE yCUNEHME UAU YCUNIeHNE C 0BPATHOM CTOPOHbI LWBa HE AOJ/IKHbI MPeBbIWaTh 3 MM.
(5) AnameTp ogMHOYHON NOPbI HE AOMMKEH NpPeBbIWaTh 2,5 MM.
6.4.2 Bend Tests. Bend testing requirements and acceptance criteria are as specified in 5.3.1(2) and 5.4.2.

6.4.2 WcnbiTaHMA Ha U3rnb. TpeboBaHMA K UCMbITAHWUIO HA U3TUO M KPUTEPUMN NPUEMKN YKa3aHbl B MYyHKTaxX
5.3.1(2) 1 5.4.2.
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6.5 [loKymeHTauua aTTectauum ceapuimka / JoKymeHTauua aTrecrtaLlMm cBapLimKa

The qualification test for each welder shall be documented for both acceptable and unacceptable tests. There
is no required format for Welder Performance Qualification Test Records (WQTR). Any WQTR form may be
used. See Annex IX for a suggested format. The documentation shall:

(1) Identify the WPS used;

(2) Address each of the qualification variables in 6.2;

(3) Identify test and examination methods used and results; and
(4) Identify the limits of qualification for the welder.

Pe3ynbTaTbl aTTECTALMOHHBIX UCMbITAHWUIA KaXK40r0 CBapLUMKaA AOKYMEHTUPYIOT BHE 3aBUCMMOCTH OT
pe3ynbTaToB UCMbITaHUI. ObA3aTeNbHbI popMaT NPOTOKO/IA aTTECTALMOHHOIO UCMbITaHUA cBapwmka (WQTR)
oTcyTcTByeT. MOXKHO MCNoAb30BaThb Ntobyto popmy npoTokona WQTR. PekomeHayemblii popmaT cm. B
MpunoxkeHnn IX. B 3ToM AOKYMEHTE yKa3bIBaloT:

(1) Wcnonb3osaHHyto cneumdukaumio npoueaypbl ceapku (WPS);
(2) WMHdopmaLmio 0 Kaxkaoli U3 aTTeCcTaLMOHHbIX NEePeMEHHbIX, YKa3aHHbIX B MyHKTe 6.2;
(3) Wcnonb3soBaHHble METOAbI UCMBITAHWUA U KOHTPOAS, MOAYYEHHbIE Pe3yabTaTbl; U

(4) Npepenbl aTTecTaunmn cBapLLMKa.
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ANNEX | / NTPUNOMEHME |

Annex | (Normative) — A Number Table

Classification of Ferrous Weld Metal for Procedure Qualification

Chemical Composition, wt %

A-No. Type of Weld Metal C Cr Mo Ni Mn Si
1 Low-carbon 0.20 0.20 0.30 0.50 1.60 1.00
2 Carbon-Molybdenum 0.15 0.50 0.40-0.65 0.50 1.60 1.00
3 Chromium-Molybdenum 0.15 0.40-2.00 0.40-0.65 0.50 1.60 1.00
4 Chromium-Molybdenum 0.15 2.00-4.00 0.40-1.50 0.50 1.60 2.00
5 Chromium-Molybdenum 0.15 4.00-10.5 0.40-1.50 0.80 1.20 2.00
6 Chromium, martensitic 0.15 11.00-15.0 0.70 0.80 2.00 1.00
7 Chromium, ferritic 0.15 11.00-30.0 1.00 0.80 1.00 3.00
8 Chromium-Nickel 0.15 14.50-30.0 4.00 7.50-15.00 2.50 1.00
9 Chromium-Nickel 0.30 19.0-30.0 6.00 15.0-37.00 2.50 1.00
10 Nickel 0.15 0.50 0.55 0.80-4.00 1.70 1.00
11 Manganese-Molybdenum 0.17 0.50 0.25-0.75 0.85 1.25-2.25 1.00
12 Nickel-Chromium-Molybdenum 0.15 1.50 0.25-0.80 1.25-2.80 0.75-2.25 1.00
Note:

Single values in this table are maximum values.
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NpunoxeHue | (o6a3arenvHoe) — Tabauua A-uucen

Knaccmbm(au,uﬂ mMmeTannos CBApPHOro wBa Ha OCHOBe XeJie3a AnAa atreCctaumun npoueaypbl CBaApKU

XMMMYEeCcKuin cocTas, MaccoBbii %

A-Ne Twun meTanna cBapHOro LwBa C Cr Mo Ni Mn Si
1 HusKoyrnepoaucran ctanb 0,20 0,20 0,30 0,50 1,60 1,00
2 MonnbaeHoyrnepogmcras ctanb 0,15 0,50 0,40-0,65 0,50 1,60 1,00
3 XpomomonnbaeHoBas crtajb 0,15 0,40-2,00 0,40-0,65 0,50 1,60 1,00
4 XpomomonnbaeHoBas crtajb 0,15 2,00-4,00 0,40-1,50 0,50 1,60 2,00
5 XpomomonnbaeHoBsas crtajb 0,15 4,00-10,5 0,40-1,50 0,80 1,20 2,00
6 XpomMunCTas MapTEHCUTHAA CTanb 0,15 11,00-15,0 0,70 0,80 2,00 1,00
7 Xpomuctan ¢eppuTHasa cTanb 0,15 11,00-30,0 1,00 0,80 1,00 3,00
8 XpomoHunKenesas ctanb 0,15 14,50-30,0 4,00 7,50-15,00 2,50 1,00
9 XpomoHunKenesas ctanb 0,30 19,0-30,0 6,00 15,0-37,00 2,50 1,00
10 Hukenb 0,15 0,50 0,55 0,80-4,00 1,70 1,00
11 MapraHueBo-monanbaeHoBan 0,17 0,50 0,25-0,75 0,85 1,25-2,25 1,00
cTanb
12 Hukenb-xpom-monnbaeHoBas 0,15 1,50 0,25-0,80 1,25-2,80 0,75-2,25 1,00
cTanb
Mpumeyanue:

OAVIHOLIHbIe 3HaYeHuA B 3TOM Ta6m4u,e ABNIAKTCA MaKCUMaA/IbHbIMU 3HAYEHUAMMN.
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Annex Il (Normative) — F Number Table

Grouping of Welding Electrodes and Rods for Qualification

F-No. AWS Specification AWS Classification

Steel

1 A5.1 EXX20, EXX22, EXX24, EXX27, EXX28

1 A5.4 EXXX(X)-26

1 A5.5 EXX20-XX, EXX27-XX

2 A5.1 EXX12, EXX13, EXX14, EXX19

2 A5.5 E(X)XX13-XX

3 A5.1 EXX10, EXX11

3 A5.5 E(X)XX10-XX, E(X)XX11-XX

4 A5.1 EXX15, EXX16, EXX18, EXX18M, EXX48

4 A5.4 other than austenitic and duplex EXXX(X)-15, EXXX(X)-16, EXXX(X)-17

4 A5.5 E(X)XX15-XX, E(X)XX16-XX, E(X)XX18-XX, E(X)XX18M,
E(X)XX18M1, E(X)XX45-P2

5 A5.4 austenitic and duplex EXXX(X)-15, EXXX(X)-16, EXXX(X)-17

6 A5.9 All Classifications

6 A5.18 All Classifications

6 A5.20 All Classifications

6 A5.22 All Classifications

6 A5.28 All Classifications

6 A5.29 All Classifications

6 A5.30 INMs-X, IN5XX, IN3XX(X)
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ANNEX Il / MPUNOXKEHME II

NpunoxeHue Il (ob6asarenbHoe) — Tabaunua F-uncen

I'pynnMpOBKa CBAPOYHDIX 3/1EeKTPOAO0B U NPYTKOB ANA aTTeCTauuun

F-Ne Cneundurauma AWS Knaccndumraumns AWS

Cranb

1 A5,1 EXX20, EXX22, EXX24, EXX27, EXX28

1 A5,4 EXXX(X)-26

1 A5,5 EXX20-XX, EXX27-XX

2 A5,1 EXX12, EXX13, EXX14, EXX19

2 A5,5 E(X)XX13-XX

3 A5,1 EXX10, EXX11

3 A5,5 E(X)XX10-XX, E(X)XX11-XX

4 A5,1 EXX15, EXX16, EXX18, EXX18M, EXX48

4 A5,4 Kpome ayCTEHUTHOM U AYNNEKCHON EXXX(X)-15, EXXX(X)-16, EXXX(X)-17

4 A5,5 E(X)XX15-XX, E(X)XX16-XX, E(X)XX18-XX, E(X)XX18M,
E(X)XX18M1, E(X)XX45-P2

5 A5,4 aycTeHWUTHanA U AynJieKcHan EXXX(X)-15, EXXX(X)-16, EXXX(X)-17

6 A5,9 Bce knaccuodmkaymm

6 A5,18 Bce knaccudmKkaymm

6 A5,20 Bce kKnaccuodmkaymm

6 A5,22 Bce knaccuomKkaymm

6 A5,28 Bce knaccudmKkaymm

6 A5,29 Bce knaccuodmkaymm

6 A5,30 INMs-X, IN5XX, IN3XX(X)
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AWS CWI Practical BOS: 2017 / KHura cneuydukaumii gns npaktuueckoro sksameHa AWS ana CWI: 2017 r.
ANNEX Il A / NIPUNOMEHMUE 11l A

Annex llI-A (Normative)

List of Base Metal Specifications—Ferrous Alloys

Base Metal Material Group Type, Grade, or Alloy UNS
Standard Specification Number  Number Designation Number Product Form

Steel and Steel Alloys

ASTM A 36 1 1 A 36 K02599 Plate & Bars
ASTM A 36 1 1 A 36 K02598 Plate & Bars
ASTM A 36 1 1 A 36 K02597 Plate & Bars
ASTM A 36 1 1 A 36 K02596 Plate & Bars
ASTM A 106 1 1 Grade B K03006 Seamless Pipe
ASTM A 106 1 2 Grade C K03501 Seamless Pipe
ASTM A 202 4 1 Grade A K11742 Plate
ASTM A 202 4 1 Grade B K12542 Plate
ASTM A 203 9A 1 Grade A K21703 Plate
ASTM A 203 9A 1 Grade B K22103 Plate
ASTM A 203 9B 1 Grade D K31718 Plate
ASTM A 203 9B 1 Grade E K32018 Plate
ASTM A 204 3 1 Grade A K11820 Plate
ASTM A 204 3 2 Grade B K12020 Plate
ASTM A 204 3 2 Grade C K12320 Plate
ASTM A 225 10A 1 Grade C K12524 Plate
ASTM A 225 10A 1 Grade D — Plate
ASTM A 240 6 1 Type 410 541000 Plate
ASTM A 240 6 2 Type 429 S$42900 Plate
ASTM A 240 6 4 Grade S41500 S41500 Plate
ASTM A 240 7 1 Type 405 S40500 Plate
ASTM A 240 7 1 Type 409 S40900 Plate
ASTM A 240 7 1 Type 410S S$41008 Plate
ASTM A 240 7 2 Type 18-2 S44400 Plate
ASTM A 240 7 2 Type 430 S43000 Plate
ASTM A 240 8 2 S30815 S30815 Plate, Sheet & Strip
ASTM A312 8 1 TP304 $30400 Seamless & Welded Pipe
ASTM A312 8 1 TP304L $30403 Seamless & Welded Pipe
ASTM A312 8 1 TP316 $31600 Seamless & Welded Pipe
ASTM A312 8 1 TP316L $31603 Seamless & Welded Pipe
ASTM A312 8 3 TPXM-19 $20910 Seamless & Welded Pipe
ASTM A312 8 3 TP-11 $21904 Seamless & Welded Pipe
ASTM A312 8 4 317LM $31725 Seamless & Welded Pipe
ASTM A 312 8 4 S31254 S$31254 Seamless & Welded Pipe
ASTM A 333 4 2 Grade 4 K11267 Pipe
ASTM A 333 9A 1 Grade 7 K21903 Pipe

J=> ASTM A 333 9A 1 Grade 9 K22035 Pipe

> ASTM A 333 9B 1 Grade 3 K31918 Pipe

2 ASTM A 335 4 1 Grade P11 K11597 Pipe

8 ASTM A 335 4 1 Grade P12 K11562 Pipe

5 ASTM A 335 5B 2 Grade P91 K91560 Seamless Pipe

=] ASTM A 353 11A 1 K81340 Plate

§ ASTM A 369 3 1 Grade FP1 K11522 Forged Pipe

g ASTM A 387 3 2 Grade 2, Class 2 K12143 Plate

‘:E ASTM A 387 5A 1 Grade 21, Class 1 K31545 Plate

=
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AWS CWI Practical BOS: 2017 / KHura cneuydukaumii gns npaktuueckoro sksameHa AWS ana CWI: 2017 r.
ANNEX HI-A / MTPUNOMKEHME I1I-A

NpunoxeHue llI-A (o6a3aTenbHoe)

nepe‘-IEHb cneu,udmxau,uﬁ OCHOBHOro meTta/iJia — CnJiaBbl Ha OCHOBeE }KeJie3a

CneuunduKauma
OCHOBHOrO Homep Homep Tun, mapka nam UNS
CraHpapt meTanna maTtepuana rpynnbl  obo3HayeHue cnnaBa  Homep dopma nsgenuns
Cranb Unu neruposaHHas CTanb
ASTM A 36 1 1 A 36 K02599 MnacTnHa n cTepKHU
ASTM A 36 1 1 A 36 K02598 MnacTnHa n CTepKHU
ASTM A 36 1 1 A 36 K02597 MnacTnHa n CTepKHU
ASTM A 36 1 1 A 36 K02596 MnacTnHa n CTepKHU
ASTM A 106 1 1 Mapka B K03006 becwoBHan Tpyba
ASTM A 106 1 2 Mapka C K03501 becwoBHan Tpyba
ASTM A 202 4 1 Mapka A K11742 MnactuHa
ASTM A 202 4 1 Mapka B K12542 MnactuHa
ASTM A 203 9A 1 Mapka A K21703 MnactuHa
ASTM A 203 9A 1 Mapka B K22103 MnactuHa
ASTM A 203 9B 1 Mapka D K31718 MnactuHa
ASTM A 203 9B 1 Mapka E K32018 MnactuHa
ASTM A 204 3 1 Mapka A K11820 MnactuHa
ASTM A 204 3 2 Mapka B K12020 MnactuHa
ASTM A 204 3 2 Mapka C K12320 MnactuHa
ASTM A 225 10A 1 Mapka C K12524 MnactuHa
ASTM A 225 10A 1 Mapka D — MnactuHa
ASTM A 240 6 1 Tun 410 $41000 MnactuHa
ASTM A 240 6 2 Tun 429 S$42900 MnactuHa
ASTM A 240 6 4 Mapka S41500 S41500 MnactuHa
ASTM A 240 7 1 Tun 405 S40500 MnactmHa
ASTM A 240 7 1 Tun 409 S40900 MnactuHa
ASTM A 240 7 1 Tun 4108 $41008 MnactuHa
ASTM A 240 7 2 Tun 18-2 S44400 MnactuHa
ASTM A 240 7 2 Tun 430 S43000 MnactuHa
ASTM A 240 8 2 S30815 S$30815 MnacTtuHa, AMcT 1 nonoca
ASTM A 312 8 1 TP304 S30400 beclwoBHaA 1 cBapHasa Tpyba
ASTM A 312 8 1 TP304L S30403  beclwoBHaA 1 cBapHasa Tpyba
ASTM A 312 8 1 TP316 S$31600 beclwoBHaA 1 cBapHasa Tpyba
ASTM A 312 8 1 TP316L S$31603  beclwoBHaA 1 cBapHasa Tpyba
ASTM A 312 8 3 TPXM-19 S20910 beclwoBHasA 1 cBapHaa Tpyba
ASTM A 312 8 3 TP-11 S$21904  becloBHaA 1 cBapHasa Tpyba
ASTM A 312 8 4 317LM S$31725  becloBHaA 1 cBapHasa Tpyba
ASTM A 312 8 4 S$31254 S$31254  becloBHaA 1 cBapHasa Tpyba
ASTM A 333 4 2 Mapka 4 K11267 Tpyba
ASTM A 333 9A 1 Mapka 7 K21903 Tpyba J=>
ASTM A 333 9A 1 Mapka 9 K22035 Tpyba =]
ASTM A 333 9B 1 Mapka 3 K31918 Tpyba ‘>'2
ASTM A 335 4 1 Mapka P11 K11597 Tpyba 8
ASTM A 335 4 1 Mapka P12 K11562 Tpyba 5
ASTM A 335 5B 2 Mapka P91 K91560 becwosHas Tpyba =}
ASTM A 353 11A 1 K81340 MnactmHa §
ASTM A 369 3 1 Mapka FP1 K11522 LlenbHoKOBaHanA Tpyba g
ASTM A 387 3 2 Mapka 2, knacc 2 K12143 MnactnHa ‘:E
ASTM A 387 5A 1 Mapka 21, knacc 1 K31545 MnactuHa §
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AWS CWI Practical BOS: 2017 / Knura cneuudukaumii gns npaktuyeckoro sksameHa AWS ana CWI: 2017 r.
ANNEX HI-A / MTPUNOMKEHME I1I-A

List of Base Metal Specifications—Ferrous Alloys

Base Metal Material Group Type, Grade, or Alloy
Standard Specification Number  Number Designation UNS Number Product Form

Steel and Steel Alloys

ASTM A 387 5A 1 Grade 21, Class 2 K31545 Plate
ASTM A 387 5B 1 Grade 5, Class 1 K41545 Plate
ASTM A 387 5B 1 Grade 5, Class 2 K41545 Plate
ASTM A 387 5B 2 Grade 91, Class 2 S50460 Plate
ASTM A 420 11A 1 Grade WPL8 K81340 Pipe
ASTM A514 11B 1 Grade A K11856 Plate
ASTM A514 11B 2 Grade E K11856 Plate
ASTM A516 1 1 Grade 55 K01800 Plate
ASTM A516 1 1 Grade 65 K02403 Plate
ASTM A516 1 2 Grade 70 K02700 Plate
ASTM A 517 11B 1 Grade A K11856 Plate
ASTM A 517 11B 2 Grade E K21604 Plate
ASTM A 533 3 3 Type A, Class 1 K12521 Plate
ASTM A 533 3 3 Type A, Class 2 K12521 Plate
ASTM A 533 3 3 Type B, Class 1 K12539 Plate
ASTM A 533 3 3 Type B, Class 2 K12539 Plate
ASTM A 533 11A 4 Grade A, Class 3 K12521 Plate
ASTM A 533 11A 4 Grade B, Class 3 K12539 Plate
ASTM A543 11A 5 Type B, Class 1 K42339 Plate
ASTM A543 11A 5 Type B, Class 3 K42339 Plate
ASTM A 542 5C 3 Type A, Class 3 K21590 Plate
ASTM A 542 5C 4 Type A, Class 1 K21590 Plate
ASTM A 542 5C 5 Type A, Class 2 K21590 Plate
ASTM A 612 10C 1 — K02900 Plate
ASTM A 645 11A 2 — K41583 Plate
ASTM A 709 11B 1 Grade 100, Type A K11856 Plate & Shapes
ASTM A 709 11B 1 Grade 100W, Type A K11856 Plate & Shapes
ASTM A 709 11B 2 Grade 100, Type E K21604 Plate & Shapes
ASTM A 709 11B 2 Grade 100W, Type E K21604 Plate & Shapes
ASTM A 832 5C 1 Grade 21V K31830
ASTM A 871 3 2 Grade 60 — Plate
ASTM A 945 3 2 Grade 65 — Plate

API 5L 1 1 Grade X42 — Pipe

API 5L 1 2 Grade X52 — Pipe

API 5L 1 2 Grade X60 — Pipe

API 5L 1 4 Grade X80 — Pipe
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AWS CWI Practical BOS: 2017 / KHura cneuydukaumii gns npaktuueckoro sksameHa AWS ana CWI: 2017 r.
ANNEX HI-A / MTPUNOMKEHME I1I-A

MepeyeHb cneumdpuKaLmii OCHOBHOro MeTana — CN/IaBbl HAa OCHOBeE Kenes3a

Cneuundukauma
OCHOBHOrO Homep Homep Twun, mapka unm UNS
CraHgapt meTanna maTepuana rpynnbl  o6o3HayeHuWe cnsaBsa Homep ®opma nsgenua
Cranb UAn nerMpoBaHHasn CTab
ASTM A 387 5A 1 Mapka 21, knacc 2 K31545 lMnactmHa
ASTM A 387 5B 1 Mapka 5, knacc 1 K41545 lMnactmHa
ASTM A 387 5B 1 Mapka 5, knacc 2 K41545 lMnactmHa
ASTM A 387 5B 2 Mapka 91, knacc 2 S$50460 MnactnHa
ASTM A 420 11A 1 Mapka WPL8 K81340 Tpyba
ASTM A 514 11B 1 Mapka A K11856 MnactuHa
ASTM A 514 11B 2 Mapka E K11856 MnactuHa
ASTM A516 1 1 Mapka 55 K01800 MnactuHa
ASTM A 516 1 1 Mapka 65 K02403 MnactuHa
ASTM A516 1 2 Mapka 70 K02700 MnactnHa
ASTM A517 11B 1 Mapka A K11856 MnactuHa
ASTM A517 11B 2 Mapka E K21604 MnactuHa
ASTM A 533 3 3 Tun A, Knacc 1 K12521 MnactnHa
ASTM A 533 3 3 Tun A, Knacc 2 K12521 MnactnHa
ASTM A 533 3 3 Tun B, knacc 1 K12539 MnactnHa
ASTM A 533 3 3 Twun B, knacc 2 K12539 MnactnHa
ASTM A 533 11A 4 Mapka A, knacc 3 K12521 MnactuHa
ASTM A 533 11A 4 Mapka B, knacc 3 K12539 MnactuHa
ASTM A543 11A 5 Tun B, knacc 1 K42339 MnactuHa
ASTM A 543 11A 5 Tun B, knacc 3 K42339 lMnactmHa
ASTM A 542 5C 3 Tun A, Knacc 3 K21590 lMnactmHa
ASTM A 542 5C 4 Tun A, knacc 1 K21590 MnactuHa
ASTM A 542 5C 5 Tun A, Knacc 2 K21590 MnactmHa
ASTM A 612 10C 1 — K02900 MnactuHa
ASTM A 645 11A 2 — K41583 MnactuHa
ASTM A 709 118 1 Mapka 100, Tvn A K11856 lnactua u coprosom
npokar
ASTM A 709 118 1 Mapka 100W, Tun A K11856 flnactua u coprosom
npokar
ASTM A 709 118 2 Mapka 100, Tvn E K21604 flnactua u coprosom
npokar
ASTM A 709 11B 2 Mapka 100W, Tun E K21604 flactia n coproson
npokar
ASTM A 832 5C 1 Mapka 21V K31830
ASTM A 871 3 2 Mapka 60 — MnactuHa
ASTM A 945 3 2 Mapka 65 — MnactuHa
API 5L 1 1 Mapka X42 — Tpyba
API 5L 1 2 Mapka X52 — Tpyba
API 5L 1 2 Mapka X60 — Tpyba
API 5L 1 4 Mapka X80 — Tpyba
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M-Number Listing of Base Metals—Ferrous Alloys

Material Group Standard Bas_e_Me.taI Type, Gr_ade, 9r Alloy UNS Thickness Limitations Txls?llen;:;ir;d Product Form Nomir?a.l
Number  Number Specifications Designation Number mm Composition
Strength, MPa
Steel and Steel Alloys

1 1 ASTM A 36 A 36 K02595 <20 400/250 Plate & Bars C-Mn-Si

1 1 ASTM A 36 A 36 K02596 >20<40 400/250 Plate & Bars C-Mn-Si

1 1 ASTM A 36 A 36 K02597 >40<65 400/250 Plate & Bars C-Mn-Si

1 1 ASTM A 36 A 36 K02596 >65<100 400/250 Plate & Bars C-Mn-Si

1 1 ASTM A106 Grade B K03006 — 415/240 Seamless Pipe C-Mn-Si

1 1 ASTM A 516 Grade 55 K01800 — 380/205 Plate C-Mn-Si

1 1 ASTM A 516 Grade 65 K02403 — 450/240 Plate C-Mn-Si

1 1 API 5L Grade X42 — — 415/290 Pipe C-Mn

1 2 ASTM A 106 Grade C K03501 — 485/275 Seamless Pipe C-Mn-Si

1 2 ASTM A 516 Grade 70 K02700 — 485/260 Plate C-Mn-Si

1 1 API 5L Grade X52 — — 460/360 Pipe C-Mn

1 2 API 5L Grade X60 — — 515/415 Pipe C-Mn-Cb-V-Ti

1 4 API 5L Grade X80 — — 625/550 Pipe C-Mn

3 1 ASTM A 204 Grade A K11820 — 450/255 Plate C-0.5Mo

3 1 ASTM A 369 Grade FP1 K11522 — 380/205 Pipe C-0.5Mo

3 2 ASTM A 204 Grade B K12020 — 485/275 Plate C-0.5Mo

3 2 ASTM A 204 Grade C K12320 — 515/295 Plate C-0.5Mo

3 2 ASTM A 387 Grade 2, Class 2 K12143 — 485/310 Plate 0.5Cr-0.5Mo

3 2 ASTM A 871 Grade 60 — — 515/415 Plate C-Mn-Ni-Cu-Cr-V

3 2 ASTM A 945 Grade 65 — — 540/450 Plate LowC-Mn

3 3 ASTM A 533 Type A, Class 1 K12521 — 550/345 Plate Mn-0.5Mo

3 3 ASTM A 533 Type A, Class 2 K12521 — 620/485 Plate Mn-0.5Mo

3 3 ASTM A 533 Type B, Class 1 K12539 — 550/345 Plate Mn-0.5Mo-0.5Ni

3 3 ASTM A 533 Type B, Class 2 K12539 — 620/485 Plate Mn-0.5Mo-0.5Ni
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nepe‘-IEHb M-uncen ocHoBHbIX meTannos — CnaaBbl HA OCHOBeE *Kenesa

MWHMMaNbHbIN

Homep Homep Ceumndmkauna Tun, mapka nam UNS Orpanmdenus npeaen HomuHanbHbIN
maTepuana  rpynnbl CraHgapTt OCHOBHOrIO o603HaueHme cnnasa  Homep TONILUMHbI NPOYHOCTM Ha dopma nsgenns cocTan
meTanna MM pacTarkeHue,
MMa
Cranb UK NermposBaHHas cTanb
1 1 ASTM A 36 A 36 K02595 <20 400/250 MnacTrHa 1 CTePXKHM C-Mn-Si
1 1 ASTM A 36 A 36 K02596 >20<40 400/250 MnacTuHa 1 CTEPXKHU C-Mn-Si
1 1 ASTM A 36 A 36 K02597 >40<65 400/250 MnacTrHa 1 CTEPXKHU C-Mn-Si
1 1 ASTM A 36 A 36 K02596 >65<100 400/250 MnacTrHa 1 CTEPXKHM C-Mn-Si
1 1 ASTM A106 Mapka B K03006 — 415/240 BeclwoBHana Tpyba C-Mn-Si
1 1 ASTM A 516 Mapka 55 K01800 — 380/205 MnactnHa C-Mn-Si
1 1 ASTM A 516 Mapka 65 K02403 — 450/240 MnactuHa C-Mn-Si
1 1 API 5L Mapka X42 — — 415/290 Tpyba C-Mn
1 2 ASTM A 106 Mapka C K03501 — 485/275 BecwoBHasa Tpyba C-Mn-Si
1 2 ASTM A 516 Mapka 70 K02700 — 485/260 MnactuHa C-Mn-Si
1 1 API 5L Mapka X52 — — 460/360 Tpyba C-Mn
1 2 API 5L Mapka X60 — — 515/415 Tpyba C-Mn-Cb-V-Ti
1 4 API 5L Mapka X80 — — 625/550 Tpyba C-Mn
3 1 ASTM A 204 Mapka A K11820 — 450/255 MnactnHa C-0,5Mo
3 1 ASTM A 369 Mapka FP1 K11522 — 380/205 Tpyba C-0,5Mo
3 2 ASTM A 204 Mapka B K12020 — 485/275 MnactnHa C-0,5Mo
3 2 ASTM A 204 Mapka C K12320 — 515/295 MnactnHa C-0,5Mo
3 2 ASTM A 387 Mapka 2, knacc 2 K12143 — 485/310 MnactnHa 0,5Cr-0,5Mo
3 2 ASTM A 871 Mapka 60 — — 515/415 MnactnHa C-Mn-Ni-Cu-Cr-V
3 2 ASTM A 945 Mapka 65 — — 540/450 MnactnHa Huskoyrnepoaycras
MapraHLeBas cTasb
3 3 ASTM A 533 Tun A, knacc 1 K12521 — 550/345 MnactnHa Mn-0,5Mo
3 3 ASTM A 533 Tun A, Knacc 2 K12521 — 620/485 MnactnHa Mn-0,5Mo
3 3 ASTM A 533 Tun B, kKnacc 1 K12539 — 550/345 MnactnHa Mn-0,5Mo0-0,5Ni
3 3 ASTM A 533 Twn B, Knacc 2 K12539 — 620/485 MnactnHa Mn-0,5Mo-0,5Ni
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4 1 ASTM A 202 Grade A K11742 — 515/310 Plate 0.5Cr-1.25Mn-Si
4 1 ASTM A 202 Grade B K12542 — 585/325 Plate 0.5Cr-1.25Mn-Si
4 1 ASTM A 335 Grade P11 K11597 — 415/205 Pipe 1.25Cr-0.5Mo-Si
4 1 ASTM A 335 Grade P12 K11562 — 415/220 Pipe 1Cr-0.5Mo

4 2 ASTM A 333 Grade 4 K11267 — 415/240 Pipe 0.75Cr-0.75Ni-Cu-Al
5A 1 ASTM A 387 Grade 21, Class 1 K31545 — 415/205 Plate 3Cr-1Mo

5A 1 ASTM A 387 Grade 21, Class 2 K31545 — 515/310 Plate 3Cr-1Mo

5B 1 ASTM A 387 Grade 5, Class 1 K41545 — 415/205 Plate 5Cr-0.5Mo
5B 1 ASTM A 387 Grade 5, Class 2 K41545 — 515/310 Plate 5Cr-0.5Mo
5B 2 ASTM A 335 Grade P91 K91560 — 585/415 Seamless Pipe 9Cr-1Mo-V
5B 2 ASTM A 387 Grade 91, Class 2 S50460 — 585/415 Plate 9Cr-1Mo-V
5C 1 ASTM A 832 Grade 21V K31830 — 585/415 Plate 3Cr-1Mo-0.25V
5C 3 ASTM A 542 Type A, Class 3 K21590 — 655/515 Plate 2.25Cr-1Mo
5C 4 ASTM A 542 Type A, Class 1 K21590 — 725/585 Plate 2.25Cr-1Mo
5C 5 ASTM A 542 Type A, Class 2 K21590 — 795/690 Plate 2.25Cr-1Mo

6 1 ASTM A 240 Type 410 S41000 — 450/205 Plate 13Cr

6 2 ASTM A 240 Type 429 $42900 — 450/205 Plate 15Cr

6 4 ASTM A 240 S41500 S41500 — 795/620 Plate 13Cr-4.5Ni-Mo
7 1 ASTM A 240 Type 405 S40500 — 415/170 Plate 12Cr-1Al

7 1 ASTM A 240 Type 409 S40900 — 380/170 Plate 11Cr-Ti

7 1 ASTM A 240 Type 410S $41008 — 415/205 Plate 13Cr

7 2 ASTM A 240 Type 18-2 S44400 — 415/275 Plate 18Cr-2Mo

7 2 ASTM A 240 Type 430 S43000 — 450/205 Plate 17Cr

8 1 ASTM A312 TP304 S30400 — 515/205  Seamless & Welded Pipe 18Cr-8Ni

8 1 ASTM A312 TP304L S30403 — 485/170  Seamless & Welded Pipe 18Cr-8Ni

8 1 ASTM A312 TP316 $31600 — 515/205  Seamless & Welded Pipe  16Cr-12Ni-2Mo
8 1 ASTM A 312 TP316L S31603 — 485/170  Seamless & Welded Pipe  16Cr-12Ni-2Mo
8 2 ASTM A 240 S30815 S30815 <3 600/310 Plate, Sheet & Strip 21Cr-11Ni-N

8 3 ASTM A 312 TP-11 $21904 — 620/345  Seamless & Welded Pipe 21Cr-6Ni-9Mn
8 3 ASTM A 312 TPXM-19 S20910 — 690/380  Seamless & Welded Pipe ~ 22Cr-13Ni-5Mn
8 4 ASTM A 312 S31254 S31254 — 650/305 Seamless & Welded Pipe ~ 20Cr-18Ni-6Mo
8 4 ASTM A 312 317LM S31725 — 515/205 Seamless & Welded Pipe ~ 19Cr-15Ni-4Mo
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4 1 ASTM A 202 Mapka A K11742 _ 515/310 MnactuHa 0,5Cr-1,25Mn-Si

4 1 ASTM A 202 Mapka B K12542 — 585/325 MnactuHa 0,5Cr-1,25Mn-Si

4 1 ASTM A 335 Mapka P11 K11597 — 415/205 Tpy6a 1,25Cr-0,5Mo-Si

4 1 ASTM A 335 Mapka P12 K11562 — 415/220 Tpyb6a 1Cr-0,5Mo

4 2 ASTM A 333 Mapka 4 K11267 — 415/240 Tpy6a 0,75Cr-0,75Ni-Cu-Al

5A 1 ASTM A 387 Mapka 21, knacc 1 K31545 — 415/205 MnactuHa 3Cr-1Mo

5A 1 ASTM A 387 Mapka 21, knacc 2 K31545 — 515/310 MnactnHa 3Cr-1Mo

5B 1 ASTM A 387 Mapka 5, knacc1l  K41545 — 415/205 MnactuHa 5Cr-0,5Mo

5B 1 ASTM A 387 Mapka 5, knacc 2 K41545 — 515/310 MnactnHa 5Cr-0,5Mo

5B 2 ASTM A 335 Mapka P91 K91560 — 585/415 BecwoBHana Tpyba 9Cr-1Mo-V

5B 2 ASTM A 387 Mapka 91, knacc 2 S50460 — 585/415 MnactuHa 9Cr-1Mo-V

5C 1 ASTM A 832 Mapka 21V K31830 — 585/415 MnactnHa 3Cr-1Mo-0,25V

5C 3 ASTM A 542 Tun A, knacc 3 K21590 _ 655/515 Mnactuua 2,25Cr-1Mo

5C 4 ASTM A 542 Tun A, knacc 1 K21590 — 725/585 MnactnHa 2,25Cr-1Mo

5C 5 ASTM A 542 Tun A, knacc 2 K21590 _ 795/690 Mnactuua 2,25Cr-1Mo

6 1 ASTM A 240 Tun 410 $41000 — 450/205 Mnactuua 13Cr

6 2 ASTM A 240 Tun 429 S42900 — 450/205 MnactnHa 15Cr

6 4 ASTM A 240 S41500 S41500 — 795/620 MnactnHa 13Cr-4,5Ni-Mo

7 1 ASTM A 240 Tun 405 S40500 — 415/170 MnactnHa 12Cr-1Al

7 1 ASTM A 240 Tun 409 $40900 _ 380/170 MnactuHa 11Cr-Ti

7 1 ASTM A 240 Tun 410S S41008 — 415/205 MnactnHa 13Cr

7 2 ASTM A 240 Tun 18-2 S44400 — 415/275 Mnactuma 18Cr-2Mo

7 2 ASTM A 240 Tun 430 S43000 — 450/205 MnactnHa 17Cr

8 1 ASTM A312 TP304 $30400 _ 515/205 59“”“':‘;3 g‘acsap”a“ 18Cr-8Ni

8 1 ASTM A312 TP304L $30403 — 485/170 BECL”"B:‘:/ g‘acsap”a" 18Cr-8Ni

8 1 ASTM A312 TP316 $31600 — 515/205 Becmosi‘:/ g'acsap”a” 16Cr-12Ni-2Mo

8 1 ASTM A312 TP316L $31603 _ 485/170 EECL”C’B':;; g'acsapHa” 16Cr-12Ni-2Mo

8 2 ASTM A 240 $30815 $30815 <3 600/310  MnacTuHa, AUCT M nosioca 21Cr-11Ni-N

8 3 ASTM A312 TP-11 $21904 _ 620/345 BECLUOB:‘;:‘/ g‘aCBap”a” 21Cr-6Ni-9Mn

8 3 ASTM A312 TPXM-19 $20910 — 690/380 Eecmos':;; g'aCBapHa” 22Cr-13Ni-5Mn

8 4 ASTM A312 $31254 $31254 — 650/305 BECLUOB:‘:/ g'aCBapHa" 20Cr-18Ni-6Mo
3

8 4 ASTM A312 317LM 531725 — 515/205 ECL”"B’:‘:/ oo PR 19cr-15Ni-4Mo
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9A
9A
9A
9A
9B
9B
9B

10A
10A
10A
10C
10C

11A
11A
11A
11A
11A
11A
11A
118
118
118
118
118
11B
11B
11B
11B
11B
11B
11B
11B
11B

B

N

NNMNNNMNNMNMNNMNNNNRPRRPRPRERPROCODPBENPREPR

ASTM
ASTM
ASTM
ASTM
ASTM
ASTM
ASTM

ASTM
ASTM
ASTM
ASTM
ASTM

ASTM
ASTM
ASTM
ASTM
ASTM
ASTM
ASTM
ASTM
ASTM
ASTM
ASTM
ASTM
ASTM
ASTM
ASTM
ASTM
ASTM
ASTM
ASTM
ASTM
ASTM

A 203
A 203
A 333
A 333
A 203
A 203
A 333

A 225
A 225
A 225
A 612
A 612

A 353
A 420
A 645
A 533
A 533
A543
A543
A 514
A 514
A 514
A 514
A 709
A 709
A514
A514
A 517
A 517
A 709
A 709
A 709
A 709

Grade A
Grade B
Grade 7
Grade 9
Grade D
Grade E
Grade 3

Grade C
Grade D
Grade D

Grade WPL8
Grade A, Class 3
Grade B, Class 3
Type B, Class 1
Type B, Class 3

Grade A
Grade A
Grade A
Grade A
Grade 100, Type A
Grade 100W, Type A
Grade E
Grade E
Grade E
Grade E
Grade 100, Type E
Grade 100, Type E
Grade 100W, Type E
Grade 100W, Type E

K21703
K22103
K21903
K22035
K31718
K32018
K31918

K12524

K02900
K02900

K81340
K81340
K41583
K12521
K12539
K42339
K42339
K11856
K11856
K11856
K11856
K11856
K11856
K21604
K21604
K21604
K21604
K21604
K21604
K21604
K21604

<75
>75<150

<13

>13

<65
>65<300
<65
>65<300
<65
<55
<65
>65<300
<65
>65<300
<65
>65<200
<65
>65<200

450/255
485/275
450/240
435/315
450/255
485/275
450/240

725/485
550/415
515/380
570/345
560/345

690/515
690/515
655/450
690/570
690/570
725/585
620/485
760/690
760/620
795/690
725/620
760/690
760/690
760/690
760/620
795/690
725/620
760/690
690/620
760/690
690/620

Plate
Plate
Pipe
Pipe
Plate
Plate
Pipe

Plate
Plate
Plate
Plate
Plate

Plate
Pipe
Plate
Plate
Plate
Plate
Plate
Plate
Plate
Plate
Plate
Plate & Shapes
Plate & Shapes
Plate
Plate
Plate
Plate
Plate & Shapes
Plate & Shapes
Plate & Shapes
Plate & Shapes

2.5Ni
2.5Ni
2.5Ni
2Ni-1Cu
3.5Ni
3.5Ni
3.5Ni

Mn-0.5Ni-V

Mn-0.5Ni-V

Mn-0.5Ni-V
C-Mn-Si
C-Mn-Si

9Ni
9Ni
0.5Ni-0.25Mo
Mn-0.5Mo
Mn-0.5Mo-0.5Ni
3Ni-1.75Cr-0.5Mo
3Ni-1.75Cr-0.5Mo
0.5Cr-0.25Mo-Si
0.5Cr-0.25Mo-Si
0.5Cr-0.25Mo-Si
0.5Cr-0.25Mo-Si
0.5Cr-0.25Mo-Si
0.5Cr-0.25Mo-Si
1.75Cr-0.5Mo-Cu
1.75Cr-0.5Mo-Cu
1.75Cr-0.5Mo-Cu
1.75Cr-0.5Mo-Cu
1.75Cr-0.5Mo-Cu
1.75Cr-0.5Mo-Cu
1.75Cr-0.5Mo-Cu
1.75Cr-0.5Mo-Cu
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10A
10A
10A
10C
10C

11A
11A
11A
11A
11A
11A
11A
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11B
11B
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11B
11B
11B

11B

11B
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R R R R R R R

N

P R R PP OO BDNR P

ASTM
ASTM
ASTM
ASTM
ASTM
ASTM
ASTM

ASTM
ASTM
ASTM
ASTM
ASTM

ASTM
ASTM
ASTM
ASTM
ASTM
ASTM
ASTM
ASTM
ASTM
ASTM
ASTM

ASTM

ASTM

ASTM
ASTM
ASTM
ASTM

ASTM

ASTM

ASTM

ASTM

A 203
A 203
A 333
A 333
A 203
A 203
A 333

A 225
A 225
A 225
A 612
A 612

A 353
A 420
A 645
A 533
A 533
A543
A543
A 514
A 514
A 514
A514

A 709

A 709

A 514
A 514
A 517
A 517

A 709

A 709

A 709

A 709

Mapka A
Mapka B
Mapka 7
Mapka 9
Mapka D
Mapka E
Mapka 3

Mapka C
Mapka D
Mapka D

Mapka WPL8
Mapka A, knacc 3
Mapka B, knacc 3

Tun B, knacc 1

Twun B, knacc 3

Mapka A
Mapka A
Mapka A
Mapka A

Mapka 100, Tun A

Mapka 100W, tun A

Mapka E
Mapka E
Mapka E
Mapka E

Mapka 100, Tvn E

Mapka 100, Tvn E

Mapka 100W, Tun E

Mapka 100W, tun E

K21703
K22103
K21903
K22035
K31718
K32018
K31918

K12524

K02900
K02900

K81340
K81340
K41583
K12521
K12539
K42339
K42339
K11856
K11856
K11856
K11856

K11856

K11856

K21604
K21604
K21604
K21604

K21604

K21604

K21604

K21604

<75
>75<150

<13

>13

<65
>65<300

<65
>65<300

<65
>65<300

<65
>65<300

<65

>65<200

<65

>65<200

450/255
485/275
450/240
435/315
450/255
485/275
450/240

725/485
550/415
515/380
570/345
560/345

690/515
690/515
655/450
690/570
690/570
725/585
620/485
760/690
760/620
795/690
725/620

760/690

760/690

760/690
760/620
795/690
725/620

760/690
690/620
760/690

690/620

MnactnHa
MnacTtnHa
Tpyba
Tpyba
MnactnHa
MnactnHa
Tpyba

MnacTtnHa
MnactnHa
MnacTtnHa
MnactnHa
MnactnHa

MnactnHa
Tpyba
MnactnHa
MnactnHa
MnactnHa
MnactnHa
MnactnHa
MnactnHa
MnactnHa
MnactnHa
MnactnHa
MnactuHa u copToBoi
npokaTt
MnactuHa n coptoBoi
npokaTt
MnactnHa
MnactnHa
MnactuHa
MnactnHa
MnactuHa u copToBoi
npokaTt
MnactuHa n copToBoi
npokaT
MnactuHa n coptoBoi
npoKaT
MnactuHa u copToBoi
npoKaT

2,5Ni
2,5Ni
2,5Ni
2Ni-1Cu
3,5Ni
3,5Ni
3,5Ni

Mn-0,5Ni-V

Mn-0,5Ni-V

Mn-0,5Ni-V
C-Mn-Si
C-Mn-Si

9Ni
9Ni
0,5Ni-0,25Mo
Mn-0,5Mo
Mn-0,5Mo-0,5Ni
3Ni-1,75Cr-0,5Mo
3Ni-1,75Cr-0,5Mo
0,5Cr-0,25Mo-Si
0,5Cr-0,25Mo-Si
0,5Cr-0,25Mo-Si
0,5Cr-0,25Mo-Si

0,5Cr-0,25Mo-Si

0,5Cr-0,25Mo-Si

1,75Cr-0,5Mo-Cu
1,75Cr-0,5Mo-Cu
1,75Cr-0,5Mo-Cu
1,75Cr-0,5Mo-Cu

1,75Cr-0,5Mo-Cu

1,75Cr-0,5Mo-Cu

1,75Cr-0,5Mo-Cu

1,75Cr-0,5Mo-Cu
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AWS CWI Practical BOS: 2017 / KHura cneuydukaumii gns npaktuueckoro sksameHa AWS ana CWI: 2017 r.
ANNEX IV / NTPUNOMKEHMUE IV

Annex IV (Normative)
Transverse Face and Root Bend Specimen Preparation Requirements

: 150 mm MIN RADIUS 1/83 mm MAX
(See Note a) —"
a1 | M 4
A. f 1 1
| w | |
', L 1 1
r y A
_|'/l } ] 3/810 mm | \
Note b Note ¢ = 115 T P
f # ‘ —{ T /| T
b 7 ] = (3810 mm
MATERIAL TO BE REMOVED 310 mm 4 (PLATE) (PIPE)

FOR CLEANUP
FACE BEND SPECIMEN

6 1150 mm MIN RADIUS 1/8 3 mm
(See Note a) —"

Note b _'t/ 3/810 mm ‘\

MATERIAL TO BE REMOVED

E FOR CLEANUP + L 3/10 mm T‘_
b .4 J— ; (PLATE) (PIPE)
Note ¢ / 310 m_]m
ROOT BEND SPECIMEN
TRANSVERSE BEND SPECIMEN
Dimensions
Test Weldment Test Specimen Width, W
Plate 38 mm
Test pipe or tube
<100 mm diameter DN Note d
> 100 mm diameter DN 38 mm

(a) A longer specimen length may be necessary when using a wraparound type bending fixture or when testing steel with a yield strength of
620 MPa or more.

(b) Except on M-1 materials, thermal cut edges shall be dressed by grinding.

(c) The weld reinforcement and backing, if any, shall be removed flush with the surface of the specimen. If a recessed backing is used, this
surface may be machined to a depth not exceeding the depth of the recess to remove the backing; in such a case, the thickness of the
finished specimen shall be that specified above. Cut surfaces shall be smooth and parallel

(d) For pipe diameters of 50 mm through 100 mm DN, the width of the bend specimen shall not be less than 19 mm. For pipe diameters of 10
mm to 50 mm DN, the bend specimen width shall not be less than be 10 mm with an alternative (permitted for pipe 25 mm DN and less) of
cutting the pipe into quarter sections, in which case the weld reinforcement may be removed and no other preparation of the specimens is
required.

Notes:

1. T = plate or pipe thickness.

2. When the thickness of the test plate is less than 10 mm, the nominal thickness shall be used for face and root bends.

3. The specimen grinding direction should be parallel to the direction of bending.

Transverse Face and Root Bend Specimens
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AWS CWI Practical BOS: 2017 / KHura cneuudukaumii gns npaktuueckoro sksameHa AWS ana CWI: 2017 r.
ANNEX IV / NTPUNOMKEHMUE IV

MpunoxxeHue IV (o6a3aTenbHoe)
TpeboBaHuA K noaroroske 06pasu,a c NONepPeyHbIM LWBOM A1A UCMbITAHUA Ha U3rmb c
pacTaxKeHuem BHelWHel U 06paTHOM CTOPOH LWBa

150 MM MUHUMYM PAOWUYC 3 mm MAKCUMYM
i‘i (Cm. npum. a) i

* f 1 .
| w | |
\ } ' b
\ 10 mm
| | A\
Mpum. b—'/ Mpum. ¢ L_ \ \/
vl IR A L__ %A
b 4 ] T _tomm
MATEPWAN YOANWUTL ONA 10 mm MNACTUHA TPYBA
OYUCTKU
O6pa3zel ANA UCNLITAHWA Ha 3arkb ¢ pacTAXXEeHWEM BHELHEW CTOPOHLI WBa
150 mm MUHUMYM . PAOUYC 3 mm
(Cm. npum. a) MAKCUMYM
L} i p
\ ! I I
\ by : '
|
Mpum. b —"/ _"} 10 e X’\/
MATEPWAN YOANUTb ONA - T = T\
i OYUCTKKH + | 10mMm— |-
bl A 4 | ; MNACTUHA TPYEA
Mpum. ¢ / 10 mm _T

OBpa3sel| ANA UCNbITAHUA Ha 3arub ¢ pacTAXEHUeM 0DpaTHON CTOPOHS! WBa

OBPA3EL C MOMEPEYHbIM LUBOM
ANA NCMNbITAHUA HA U3TNB

Pasmepbl
CBapHoe u3genve gna LnpuHa obpasua gna
MCNbITaHUA mcnbiTaHua, W
MnactnHa 38 mm
Tpyba a4na ucnbiTaHuA
<100 mm gnametp DN MNpumeyanue d
>100 mm anametp DN 38 mm

(a) Bonblwasa anvHa obpasua MmoxeT noTpeboBaTbCA NPU UCMO/Ib30BAHUKN TMBOYHOTO NPUCNOCOBIEHNA 06ePTOYHOro TUMNA AN NPU UCMBITAHUK
CTaNu ¢ NpeAeniom NPOYHOCTM Ha paspbiB 620 MIMa naun 6onbLue.

(b) 3a uckntoyeHnem matepuanos M-1, Kpas nocne TeNI0BOKN Pe3KM NPaBUTb LWINPOBAHMEM.

(c) YcuneHue WwBa v NOAKNALKA, ECIM OHU UCMONB3YHOTCA, AOKHbI ObITb YAaNeHbl 3aM0A/MLO C NOBEPXHOCTbI0 06pasua, Ecam ucnonbsyetcs
yrny6neHHan noAKNaAKa, TO 3Ta NOBEPXHOCTb MOXKET BbITb MexaHM4Yeckn obpaboTaHa Ha ry6UHY, He NPEeBbILIAOLLYIO BENUYUHY
yrnybnenus, Ana yaaneHusa noAKkNagKu, B sTom cayyae TosLMHa 3aKoHYeHHOro obpasua Ao/1KHa ObITb paBHa YKa3aHHOW BblilUe,
MoBepPXHOCTU pe3a J0/XKHbI ObITb FaAKUMM U NapanieNbHbIMU.

(d) Ans Tpy6 c guametpamm ot 50 4o 100 mm (DN) wmnpuHa obpasua A41a UCNbITaHWUA Ha U3TME A0/XKHa 6bITb He MeHee 19 mm, [ns Tpy6 ¢
anametpamm oT 10 ao 50 mm (DN) wupnHa obpasua 41a UCMbITaHUA Ha U3rMb A0/KHa BbiTh He MeHee 10 mm, JonyckaeTca (ans Tpy6bl DN
25 MM 1 MeHee) paspesaTb TPpyby Ha YeTBepTHbIE CeKLMM, B 3TOM cyyae ycuieHne cBapHOro LBa MOXKeET bbiTb yaaneHo, 1 He TpebyeTca
Kakasa-nmbo apyras noarotoska obpasuios.

MpumeyaHus:

1. T = TONIWMHA NAACTUHbI UK TPYObI.

2. Ec/v TO/ILWMHA UCMbITaTeIbHOM NAACTUHbBI MeHblue 10 MM, TO ANA UCMbITaHUI Ha U3TUB C PacTAKEHMEM BHELLHelk 1 06paTHOM CTOPOH LwBa

[AO/IKHA UCMONb30BATLCA HOMUHABbHAA TONLWMHA.
3. HanpaBneHue wanposaHua obpasLia AOMKHO bbiTb NapannenbHO HanpasBaeHWUo U3rmba.
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O6pasuybl c NnonepeyHbIM WBOM ANA UCNbITaHUA Ha M3rmMb ¢
pacTa)KeHnem BHelWHeN U 06paTHOM CTOPOH LUBA
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AWS CWI Practical BOS: 2017 / KHura cneuydukaumii gns npaktuueckoro sksameHa AWS ana CWI: 2017 r.
ANNEX IV /TMIPUTOXKEHUE IV

Annex IV (Normative)
Side Bend Specimen Preparation Requirements

150 mm
(Note a) . r 3mm
e EEELEE A oo i o |
=1 3

—_— e e o — o — — — = JE — RN PE— |
/— 3410 mm 3 mm \
IF THERMAL CUT, ALLOW NOT RADIUS :-1:)?

LESS THAN 3 mm TO BE
MACHINED FROM EDGES

= T
| e _\ — - - - = = — f
f 1
'," l T tc Tc
¥
. WHEN T EXCEEDS 38 mm CUT ALONG THIS LINE.
EDGE MAY BE THERMAL CUT.
T W
10 to 38 mm T (mm)
>38 mm (Note b)

(a) A longer specimen length may be necessary when using a wraparound-type bending fixture or when testing steel with a yield strength of
620 MPa or more.
(b) For plates over 38 mm thick, the specimen shall be cut into approximately equal strips with W between 19 mm and 38 mm and each strip

shall be tested.
(c) T=nominal plate or pipe thickness.

Note:
1. The specimen grinding direction should be parallel to the direction of bending.
2. Except on M-1 materials, thermal cut edges shall be dressed by grinding.

Side Bend Specimens
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ANNEX IV / TPUNOXKEHUE IV

AWS CWI Practical BOS: 2017 / KHura cneuudukaumii gns npaktuueckoro sksameHa AWS ana CWI: 2017 r.

MpunoxxeHue IV (o6a3aTenbHoe)

TpeboBaHuA K noaroroBke o06pa3uoB A4NA UCNbITAHUA HA 6OKOBOI N3rMb

150 mm

(Mpum. a)

MPU TENJIOBOW PE3KE

CNEOYET OCTABNATb HE
MEHEE 3 MM MO KPAAM ONA
MEXAHWYECKOW OBPABOTKMN

PSS
_|_'_<|_____
L . 4
e o oo o o om el
PAOMYC MM \
MAKC

| ECJIA T BOJbLUE 38 mm OTPE3ATbL BOOJIb 3TOWU NMUHUMN.

KPAU MOXET BbITb OTPE3AH C MOMOLLIbIO TEMNNOBOU

PE3KW.
T W
0110 o 38 mm T, m
(MpumevaHme b)

> 38 mm

(a) Bonbwana ganHa 06pas|.|,a MOXeT I'lOTpE6OBaTbCﬂ npn UCNoNb30BaHUN rmboyHoro I'lpMCI'|0C06I'IeHMﬂ 06epTqu0r0 TMNa nan Npu UCnNbiTaHUU

CTanu ¢ NpeAesioM NPOYHOCTU Ha pacTaxeHue 620 MMa uauv bonbLue.
(b) Ans nnactmH ToNwmHoOM 6onee 38 mm obpasel, LoKeH bbITb pa3pesaH Ha NPUBAN3UTENIbHO PaBHbIe MO0ChI C WKupuHon (W) ot 19 mm g0

38 MM, 1 KasKaan nosioca A0/1KHa BbITb UCMbITaHA.
(c) T =HOMMHaNbHAA TONLMHA NAACTUHBI UK TPYBbI.

MpumeyaHue:
1. HanpasneHue wandoBaHna o0bpasLLa J0MKHO bbITb NapaniesbHO HanpasieHuo nsruba.
2. 3a UcKkNtoYEHNEM MaTepuanos M-1, Kpas nocne TeNN0BOM Pe3ku NPaBuTh LWANbOBaAHMEM.

O6pasubl ANA UcNbiTaHWUi Ha 6OKoBOM U3rnb
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AWS CWI Practical BOS: 2017 / Kuura cneunduraumii ans npaktuyeckoro sksameHa AWS ana CWI: 2017 r.

Abbreviation

Annex V (Informative)
Useful Formulas, Conversions, Abbreviations and Information
The purpose of this annex is to provide some direction to test takers regarding abbreviations, concepts, and
terms used within this Book of Specifications solely for the purpose of taking an AWS examination. The scope
of this Book of Specifications covers multiple industries which use different terms for the same concepts This
annex explains how these differences are addressed in this AWS exam

Description

Al
BT
C
cJp
Ccp
CSA
CVN
EU

LPH
MT
NDE
NDT
DN

accumulation of imperfections
burn-through

cracks

complete joint penetration
cluster porosity

cross sectional area

Charpy V-notch testing
undercut adjacent to the cover
pass

electromagnetic testing

inside diameter

incomplete fusion

inclusive

inadequate penetration without
high-low

inadequate penetration due to
high-low

meter

millimeters per minute

meters per minute

undercut adjacent to the root
pass

Joule

Joules per millimeter

liter

leak testing

liters per hour

magnetic particle testing
nondestructive examination
nondestructive testing
diameter nominal

ANNEX V / NIPUNOXKEHME V

partial joint penetration
procedure qualification record

post weld heat treatment
radiographic testing

unified numbering system
ultimate tensile strength
width of bend specimen

welding procedure specification
welder qualification test record

refers to both the written
standard and physical gauge for
comparative measurement of
oxyfuel cut surfaces

first roughness sample on the
AWS C4.1-77 gauge; roughest

second roughness sample on the

third roughness sample on the

oD outside diameter
P porosity
PJP
PQR
PT penetrant testing
PWHT
RT
TYP typical
UNS
uT ultrasonic testing
UTS
VT visual testing
w
WPS
WQTR
Concept Description
AWS C4.1-77
Sample 1
cut
Sample 2
AWS C4.1-77 gauge
Sample 3
AWS C4.1-77 gauge
Sample 4

fourth roughness sample on the
AWS C4.1-77 gauge; smoothest
cut



AWS CWI Practical BOS: 2017 / Kuura cneundukaumii gns npaktuyeckoro sksameHa AWS ana CWI: 2017 r.

MpunoxxeHue V (cnpaBouHoe)

ANNEX V / NIPUNOXKEHMUE V

Mone3Hble popmynbl, KO3PPULMEHTbI NepeBoa, COKpaLLeHUa U gpyrasa nipopmauua
B HacToALLEM NPUIONKEHUN COLEPHKATCA COKPALLEHMA, MOHATUA U TEPMUHbI, UCMOJIb3yeMble B HAacTOALLEN
KHure cneumdukaunit, OHo npegHa3HaYeHO A8 NUL, NPOXOAALLMX IK3AMEH, U CNYKUT UCKAIOYUTENBHO ANA
nposeaeHus sk3ameHa AWS. Hactosawan KHura cneundmkaumii 0XBaTblBaeT MHOFOYMC/IEHHbIE OTPAC/N, B
KOTOPbIX 419 OANHAKOBbIX MOHATUN MCNOb3YIOT Pa3Hble TEPMMHbI. B HacToAWweM NPUNOKEHUN 06 bACHAETCS,
KaK MOCTYynatoT C 3TUMM pasindynamu B sk3ameHe AWS.

CokpaleHue OnucaHue

Al COBOKYMHOCTb AedeKToB

BT npoxor

C TpeLwmHbI

cJp noJiHoe nponJasJieHne
coeanHeHus

CcpP CcrpynnmpoBaHHaa NOPUCTOCTb

CSA nAoLLaAb NONEePEYHOro ceveHmnsa

CVN ucnoiTaHme no Wapnu Ha
YA3APHYHO BA3KOCTb 06pasLLoB €
npoAonbHbIM V-06pasHbim
Hagpe3om

EU nogpes paaom c
nepeKkpbIBaloLLMM MPOXOA0M

ET 9N1EeKTPOMarHMTHasA
nedeKkrockonusa

ID BHYTPEHHUI AnameTp

IF HernoJsiHoe crJ/iaBaeHne

INCL BKJIOYUTE/IbHO

IP HenoJsiHoe npon/sasaeHne bes
HecoBnageHuA

IPD HenoJIHoe npornaasiaeHne n3-3a
HecoBnageHuA

m MeTp (m)

mmpm MUJIIMMETPbI B MUHYTY
(MM/MUH)

mpm METPbl B MUHYTY (M/MUH)

U noapes pAagom C NPOXo40M Npun
3aBapKe KOpHA WBa

J axxoynb ()

J/mm OXKOYM Ha MM (OK/MMm)

) nmTp (n)

LT McnbITaHME Ha FepPMETUYHOCTb

LPH NMTpPbI B Yac (1/4ac)

MT MarHMTonoOpoLLUKOBasA
aedekTockonus

NDE HepaspyLaowmii KOHTPOIb

NDT HepaspyLlaloLLee ncnbiTaHue

DN HOMWHaNbHbIN anametp (DN)

oD HapYKHbIA AnameTp
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P NOPMUCTOCTb

PJP HenoJiIHoe nponaasneHue
coefmHeHun

PQR NPOTOKO/1 aTTecTaumm
npoveaypbl

PT LBeTHas aedeKkTockonumsa

PWHT nocsiecsapoyHasn
TepmoobpaboTKa

RT paguorpapuUecknii KOHTPOIb

TYP TMnosow (Tun,)

UNS YHUPULMPOBaAHHAA cUCTEMA
0603HaYeHns Cni1aBoB

uT YNbTPa3BYKOBOM KOHTPO/b

UTS npeaen NPOYHOCTU Ha
pacTaxeHue

VT BM3YasibHbI KOHTPO/b

w LWMPKUHA obpasua gnn
MCNbITAaHWUA Ha U3rnb

WPS cneundmkauma npoueaypbl
CBapKu

WQTR NPOTOKOJ1 aTTecTaLuMOHHOro
MCMNbITaHMA CBApLUMKa

MoHaTtue OnucaHue

AWS C4.1-77 OTHOCUTCA K NMUCbMEHHOMY
CTaHAapTy 1 d13MyYeckomy
WwabnoHy ANs CPaBHUTENbHOTO
N3MepeHMa NoBepxXHoOCTEN
nocsne ra3onjiaMeHHoM
KMCNOPOLHOWN pe3ku

O6pasey, 1 nepsbin obpasel,
LLIepOX0BaATOCTVN MOBEPXHOCTU
no wabnoHy AWS C4.1-77;
CaMbli LLEPOXOBATbIM paspes

O6pasel, 2 BTOpOW obpasel,
LLIepOX0BaATOCTN MOBEPXHOCTU
no wabnoHy AWS C4.1-77

O6paseL 3 TpeTnin obpaseL, LepoxoBaTOCTH
NoBEepPXHOCTM Nno wabaoHy AWS
C4.1-77

Ob6pasey 4 yeTBepTbI 0bpaseL,

LIEePOXOBATOCTN MOBEPXHOCTU
no wabnoHy AWS C4.1-77;
CaMblIii rnafKuii paspes
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AWS CWI Practical BOS: 2017 / Kuura cneunduraumii ans npaktuyeckoro sksameHa AWS ana CWI: 2017 r.
ANNEX V / NTPUTOXEHUE V

The International System of Units (Sl) is used in many applications, Shown in the tables below are the
conversion factors used to convert U. S. Customary units to Sl units, and the metric (SI) prefixes for the
multiplication factors of units.

Table 16 — SI Conversion Factors

To Convert from To
Property Sl Units U. S. Customary Units Multiply by
Newton (N) pound-force (Ibf) 0.2248
Force
Newton (N) kip (1000 Ibf) 0.0002248
Linear Dimension millimeter (mm) inch (in) 0.0394
Pascal (Pa) pounds per square inch (psi) 0.000145
Tensile Strength kiloPascal (kPa) pounds per square inch (psi) 0.145
megaPascal (MPa) pounds per square inch (psi) 145.14
Mass kilogram (kg) pound mass 2.205
Angle, plane radian degree 57.296
Flow Rate liter per minute (I/min) cubic feet per hour (cfh) 2.119
Heat Input Joules per meter (J/m) Joules perinch (J/in) 0.0254
Travel Speed, wire millimeters per second (mm/s)  inches per minute (in/min) 2.364
Temperature degrees Celsius (°C) degrees Fahrenheit (°F) use the formula:
°F=(°Cx1.8)+32
Table 17 — S| Prefixes
Multiplication
Exponential Expression Factor Prefix Symbol
10° 1 000 000 000 giga G
10° 1 000 000 mega M
10° 1000 kilo k
10° 0.001 milli m
10°® 0.000 001 micro mn
10° 0.000 000 001 nano n
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ANNEX V / NPUNOXEHUE V

MesxayHapoaHas cuctema eamnHul, (CU) ncnonbsyerca Bo MHOMMX OTpacaax, Huxe B Tabanuax npmuseaeHsl
K03ddULMEHTbI Nepesoaa eanHNL, aMepPUKaHCKOM CUCTEMbI Mep 1 BECOB B eAuHULIbI cucTembl CU, a Takke
AecaTUYHbIe MPUCTaBKN MeTpudeckoi cuctemsl (CU) ana eauHML, U3mepeHns.

Ta6auua 16 — KoadpduumeHTol nepesoga cuctembl CU

B eAuHuUbI aMepMKaHCKOﬁ

CBoiicTBO Ana nepesopa us eguHny, CU CUCTEMbI Mep U BeCoB YMHOXUTb Ha
HbIOTOH (H) dyHT-cuna (dT-c) 0,2248
Cuna
HbIOTOH (H) TbicAYa ¢yHTOB (1000 PT-C) 0,0002248
JNInHelHbIN pasmep MUATNMETP (MM) aronm (am) 0,0394
nackansb (MNa) dYHT Ha KBagpaTHbIN AoiMm 0,000145
(dyHT/KB, AM)
Mpeaen npo4HocTH Kunonackanb (KMa) dYHT Ha KBagpaTHbIN AonMm 0,145
Ha paspbiB (dyHT/KB, AM)
meranackanb (MMa) dYHT Ha KBaApaTHbIN oMM 145,14
(dyHT/KB, AM)
Macca Kunorpamm (Kr) dYHT maccol 2,205
Yron, nAocKkui pagmaH rpagyc 57,296
Pacxog, JNTPbI B MUHYTY (1/MUH) Kybuueckne ¢yTbl B Yac (Ky6, ¢1/u) 2,119
Moasoanmas Axoynn Ha meTp (Ox/m) OXoyAu Ha aoim (O/am) 0,0254
Tensaora
Ckopoctb MUANUMETPbI B CEKYHAY (MM/C)  AtoliMbl B MUHYTY (aM/MUH) 2,364
nepemelieHua
CBapOYHOro NpoBoaa
Temnepatypa rpagycol Llenbcus (°C) rpagycel Papenreiita (°F) NUCMNoNb3ynTe
dopmyny:
°F=(°Cx1,8)+32
Ta6bnuuya 17 - NMpucraskm cucremol CU
3KCnoOHeHuManbHoe
BblpakeHue MHoxutenb MNpucraska 0O603HayeHue
10° 1,000 000 000 rura r
10° 1,000 000 mera M
10° 1000 KMo K
10° 0,001 MUANN M
10° 0,000 001 MUKPO mn
10° 0,000 000 001 HaHo H
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AWS CWI Practical BOS: 2017 / KHura cneuydukaumii gns npaktuueckoro sksameHa AWS ana CWI: 2017 r.
ANNEX V / NPUNOXEHUE V

Cross Sectional Area (CSA) for rectangular tensile bars:

Maowaab nonepeyHoro ceyeHma (CSA) 06pa3LLOB NPAMOYro/ibHOro ce4YeHUA ANA UCNbITaHUA Ha pa3pbiB:

CSA=wxt/CSA=wxt
Where w = width and t = thickness / [ae w = WMpKHa 1 t = ToAWMHA

Cross Sectional Area (CSA) for round tensile bars:

Nnowaab nonepeyHoro ceyeHus (CSA) o6pa3LLoB KPYrioro ce4eHus ANa UcnbiTaHUsA Ha pa3pbiB:

CSA = md,/4 / CSA = d,/4

Where 7= mathematical constant 3.1416 and
d = original diameter of the bar

lae 7= matemaTtnyeckaa KOHCTaHTa 3,1416 n
d = HaYaNbHbIN ANAMETP CTEPXKHS 06pa3La

Ultimate Tensile Strength (UTS) [Pa]:

Mpeaen npoyHocTn Ha pactaxkeHume (UTS) [Na]:

UTS (in MPa) = Maximum Force (in kN) / original cross sectional area (in mm2) x 1000

UTS (8 MMNa) = MakcumanbHas cuna (8 KH) / HavanbHaa naowaab nonepeyHoro cedeHua (8 mm2) x 1000

Formula to convert pascals (Pa) to Megapascal (MPa) and vice versa:

dopmynaananepesoaanackanen (Ma) sBmeranackanu (MlNa) no6paTtHo:

Pa = MPa x 1,000,000 / Ma = Mrla x 1 000 000

MPa = Pa /1,000,000 / MNa =Ma /1 000 000
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AWS CWI Practical BOS: 2017 / KHura cneuydukaumii gns npaktuueckoro sksameHa AWS ana CWI: 2017 r.

Annex VI (Informative)
Pipe Schedules

ANNEX VI / MTPUNOXKEHUE VI

Identification Nominal
Pipe Size . Outside Steel Stainless .Wall .. . .
(mm) Diameter OD Steel Thickness Minimum Wall Inside Diameter
(mm) Iron Pipe | Schedule Schedule No -T- Thickness (mm) -ID -
Size No. ’ (mm) -12.5% (mm)
- - 5S 2.11 1.85 68.78
- - 10S 3.05 2.67 66.90
STD 40 40S 5.16 4.52 62.68
65 730 XS 80 80S 7.01 6.13 58.98
- 160 - 9.53 8.34 53.94
XXS - - 14.02 12.27 44,96
- - 5S 2.11 1.85 84.68
- - 10S 3.05 2.67 82.80
STD 40 40S 5.49 4.80 77.92
80 88.9 XS 80 80S 7.62 6.67 73.66
- 160 - 11.13 9.74 66.64
XXS - - 15.24 13.34 58.42
- - 5S 2.11 1.85 97.38
- - 108 3.05 2.67 95.50
0 1016 STD 40 40S 5.74 5.02 90.12
XS 80 80S 8.08 7.07 85.44
- - 5S 2.11 1.85 110.08
- - 108 3.05 2.67 108.20
STD 40 40S 6.02 5.27 102.26
100 114.3 XS 80 80S 8.56 7.49 97.18
- 120 - 11.13 9.74 92.04
- 160 - 13.49 11.80 87.32
XXS - - 17.12 14.98 80.06
- - 5S 2.77 2.42 135.76
- - 108 3.40 2.98 134.50
STD 40 40S 6.55 5.73 128.20
125 141.3 XS 80 80S 9.53 8.34 122.24
- 120 - 12.70 11.11 115.90
- 160 - 15.88 13.90 109.54
XXS - - 19.05 16.67 103.20
- - 5S 2.77 2.42 162.76
- - 108 3.40 2.98 161.50
STD 40 40S 7.11 6.22 154.08
150 168.3 XS 80 80S 10.97 9.60 146.36
- 120 - 14.27 12.49 139.76
- 160 - 18.26 15.98 131.78
XXS - - 21.95 19.21 124.40
- - 5S 2.77 2.42 213.56
- - 108 3.76 3.29 211.58
- 20 - 6.35 5.56 206.40
- 30 - 7.04 6.16 205.02
STD 40 40S 8.18 7.16 202.74
200 219.1 - 60 - 10.31 9.02 198.48
XS 80 80S 12.70 11.11 193.70
- 100 - 15.09 13.20 188.92
- 120 - 18.26 15.98 182.58
- 140 - 20.62 18.04 177.86
XXS - - 22.23 19.45 174.64
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ANNEX VI / NTPUNOMEHUE VI

MpunoxxeHue VI (cnpaBouHoe)
Tunopasmepbl TPy6

. UpeHTUPUKauua HomuHanbHas
HomuHanbHbIi HapyxHoli Cranb TO/WMHA MwuHUManbHasn BHyTpeHHUH
Anamertp Tunopasmep
AnameTp Tpyb6bl (HO) Knacc CTANbHOI CTEHKMN TOJILNHA CTEHKM, Anamertp
(mm) (vm) YYryHHOM1 TPY6bi -T- (Mmm) -BA -
Tpy6bl | TUnopasmep (mm) -12,5% (mm)
- - 55 2,11 1,85 68,78
- - 10S 3,05 2,67 66,90
STD 40 40S 5,16 4,52 62,68
65 73,0 XS 80 80S 7,01 6,13 58,98
- 160 - 9,53 8,34 53,94
XXS - - 14,02 12,27 44,96
- - 55 2,11 1,85 84,68
- - 10S 3,05 2,67 82,80
STD 40 40S 5,49 4,80 77,92
80 88,9 XS 80 80S 7,62 6,67 73,66
- 160 - 11,13 9,74 66,64
XXS - - 15,24 13,34 58,42
- - 5S 2,11 1,85 97,38
- - 10S 3,05 2,67 95,50
90 101,6 STD 40 40S 5,74 5,02 90,12
XS 80 80S 8,08 7,07 85,44
- - 5§ 2,11 1,85 110,08
- - 10S 3,05 2,67 108,20
STD 40 40S 6,02 5,27 102,26
100 114,3 XS 80 80S 8,56 7,49 97,18
- 120 - 11,13 9,74 92,04
- 160 - 13,49 11,80 87,32
XXS - - 17,12 14,98 80,06
- - 5S 2,77 2,42 135,76
- - 10S 3,40 2,98 134,50
STD 40 40S 6,55 5,73 128,20
125 141,3 XS 80 80S 9,53 8,34 122,24
- 120 - 12,70 11,11 115,90
- 160 - 15,88 13,90 109,54
XXS - - 19,05 16,67 103,20
- - 5S 2,77 2,42 162,76
- - 10S 3,40 2,98 161,50
STD 40 40S 7,11 6,22 154,08
150 168,3 XS 80 80S 10,97 9,60 146,36
- 120 - 14,27 12,49 139,76
- 160 - 18,26 15,98 131,78
XXS - - 21,95 19,21 124,40
- - 55 2,77 2,42 213,56 Zg
- - 10S 3,76 3,29 211,58 5
- 20 - 6,35 5,56 206,40 ;2
- 30 - 7,04 6,16 205,02 3
STD 40 40S 8,18 7,16 202,74 -
200 219,1 - 60 - 10,31 9,02 198,48 _g
XS 80 80S 12,70 11,11 193,70 s
- 100 - 15,09 13,20 188,92 g
- 120 - 18,26 15,98 182,58 %
- 140 - 20,62 18,04 177,86 C:E
XXS - - 22,23 19,45 174,64 =
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AWS CWI Practical BOS: 2017 / KHura cneumndmrKaumini ons npaktmyeckoro sksameHa AWS ana CWI: 2017 r.
ANNEX VIl / TPUNOMKEHUE VI

Annex VII (Informative)
Welding Procedure Specification (WPS)

WPS Number Date Revision
Page 1of2

[1] [2] (3]

(5]

Process(es): [6]

Joint Design: [7]
Root Spacing: [8]
Backing Material: [9]
Treatment of backside, method of gouging/preparation: [10]
Maximum Mismatch: [11]
Typical Joint Details: [12]
[13]

M-No. [14] Group No. [15] To M-No. [16] Group No. [17]

Thickness Range Qualified: [18]

Diameter (Tubular Only): [19]
Coating Description or Type: [20]
|FLLERMETAS ]

Process: [21]
AWS Specification No.: [22]
AWS No. (Classification): [23]
F-No. [24]
Weld Metal Analysis A-No.: [25]
Weld Metal Deposit Thickness: [26]
Filler Metal Size: [27]
Flux-Electrode Classification: [28]
Supplemental Filler Metal: [29]
Consumable Insert & Type: [30]
Consumable Insert: [31]
Supplemental Deoxidant: [32]
Energized Filler Metal “Hot” [33]




AWS CWI Practical BOS: 2017 / KHura cneundurKaumin 4na npaktmyeckoro sksameHa AWS ana CWI: 2017 r.
ANNEX VIl / NTPUNOMKEHUE VII

MpunoxeHue VIl (cnpaBoyHoe)
Cneuundukauma npoueaypbl cBapku (WPS)

Homep cneundurKkaumm npoueaypbl ceapku (WPS) [aTa Pepakumna
[1] [2] [3]

CrpaHuuya 1 us 2

(5]

TexHonorusa(uu) cBapku: [6]

KoHCcTpyKumMa coeanHeHus: [7]
3a3op: [8]
Matepuan nogKknagku: [9]
0O6paboTKa 06paTHOI CTOPOHbI, MeToA [10]
CTPOXKKNU/NOAroTOBKMU:
MakcumanbHoe HecoBnageHue B COeAUHEHUN: [11]
UHbopmauma o TMNOBOM COeAUHEHUMN: [12]
(13]

M-Ne [14] lpynna Ne [15] no M-Ne [16] Tlpynna Ne [17]

ATTEeCcTOBaHHbIM ANANa30H TOALWMHDI: [18]
DOunamertp (TonbKo gna Tpy6): [19]

OnucaHue uam TMN NOKPbITUA: [20]
[IPUCAAONHbEMETAARGY
TexHoNnorusa cBapKu: [21]
Cneundukauma AWS Ne: [22]
AWS Ne (knaccudukauma): [23]
F-Ne: [24]
AHanus meTtanna cBapHoro wsa A-Ne: [25]
TonwmHa HanNaBEHHOro MeTasla CBAapHOro LIBa: [26]
Pasmep npucagouHoro mertanna: [27]
Knaccudukaumsa ¢pnioc-anektpoa; [28]
[ ononHuTenbHbI NPUCAAOUHDbIN MmeTann: [29]
Tun pacxoayemoro BKAaabla: [30]
Pacxopyemblii BKAagbILL: [31]
[ononHutenbHbIN BOCCTAHOBUTEND: [32]
Mopaua HanpaXKeHUA HAa NPUCAA0UYHbIA MeTann: [33]
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AWS CWI Practical BOS: 2017 / KHura cneumndmrKaumini ons npaktmyeckoro sksameHa AWS ana CWI: 2017 r.
ANNEX VIl / NTPUNOMKEHUE VII

WPS Number Date Revision

[1] [2] [3]

Page 2 of 2

Welding Positions: [34]
Progression for Vertical Welding:  [35]

Preheat Minimum:  [36]
Interpass Temperature Maximum: [37]
Preheat Maintenance: [38]

PWHT Type: [39]

PWHT Temperature: [40]
PWHT Holding Time: [41]
Heating and Cooling Rate: [42]

Type and % Composition (if applicable) Flow Rate Range
Torch Shielding Gas: [43] [48]
Root Shielding Gas: [44] [49]
Environmental Shielding: [45]
Vacuum Pressure: [46]
Gas Cup Size: [47]

Process: [50]
Filler Metal Diameter: [51]
Current Type and Polarity: [52]
Amperage Range: [53]
Transfer Mode: [54]
Wire Feed Speed (m/min) [55]
Voltage Range: [56]
Tungsten Specification No.: [57]
Tungsten Classification: [58]
Tungsten Electrode Diameter: [59]
Maximum Heat Input (kJ/mm): [60]
Pulsed Current: [61]

Single to Multiple Electrodes: [62]
Electrode Spacing (mm):  [63]

Single or Multipass: [64]

Contact Tube to Work Distance (mm): [65]
Cleaning: [66]

Peening: [67]

Conventional or Keyhole Technique: [68]
Stringer or Weave Bead:  [69]
Travel-Speed Range (mm/min):  [70]
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ANNEX VIl / NTPUNOMKEHUE VII

Homep cneundurKkaumm npoueaypbl ceapku (WPS) [aTta Pepakuua CToannua 2 us 2
[1] [2] [3] pariti

NonoxeHusa npu cBapKke: [34]
HanpaBneHue nepemeLLeHUA NpyU BEpPTUKANIbHOW CBapKe: [35]

MuHumanbHaa TemnepaTypa NnpeaBapUTeNbHOro Harpesa: [36]
MaKcumanbHasa Temnepatypa mexay npoxogamu: [37]
ConyTcTBYIOLWMIA Harpes: [38]

Tun nocnecBapoyHoii Tepmoo6paboTKu: [39]

TemnepaTtypa nocaecBapoyHoi TepmoobpaboTKu: [40]
Bpems BblgepKKu Npu nocneceapoyHoii Tepmoobpaborke: [41]
CKOpPOCTb HarpeBa u OXNIAXKAEHUA: [42]

Tun u cocrtas (%) (ecnv npumeHUmo) [unana3oH pacxopa rasa
3aLMTHDIN ras ropenKku: [43] [48]
3alMTHDIN ra3 KOpHA WBa: [44] [49]
3aWMUTHBIN ra3 ANA OKpyrKaloLlen [45]
cpeabl:
PasperkeHue: [46]
Pasmep rasosoro conna: [47]

TexHoNOrnA cBapKu: [50]
AvameTp NnpucapgovyHoOro metanna: [51]
Bupa, v NnoNspHOCTb TOKa: [52]
JAunanasoH cunbl TOKa: [53]
Tun nepeHoca meTtanna: [54]
CKopocTb nogauu (cBapouHoii) NpoBosoKkK (M/MuH): [55]
[unanasoH HanpsaXKeHus: [56]
CneuyunduKauma sosbPpamoBoro anektTpoaa Ne: [57]
Knaccudukauyma BoibppamoBOro anekTpoga: [58]
[OuameTtp BoNbdpPamoBOro 3fieKTpoaa: [59]
MakcumanbHasa nogsogumas tennota (K4x/mm): [60]
Mynbcupylowmin Tok: [61]

OAWH UK HECKOJIbKO 3N1eKTPOAOB: [62]
PaccTrosaHue mexay anektpogamu, mm: [63] J=>
OAHOMPOXOAHDIN UM MHOTONPOXOAHbIA CBAPHOM LUOB: [64] ¢=D
PaccTtosiHMe OT MyHALUTYKa A0 AeTanu, (Mm): [65] ¢>|§
Ouuctka: [66] (7]
—
MNpoKoBKa ws.a: [67] -
MeToa 06bIUHbIA UM MEeTOoA, K3aMOUYHOM CKBaXKUHbI»:  [68] 'g
Y3KU1ii UK YILMPEHHDI BaNUK: [69] 8
[Aunana3oH ckopoct nepemetyeHuna (mm/mun):  [70] X
D
=
=
]
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Annex VIII (Informative)

Procedure Qualification Record (PQR)

WELDING PROCESS & Type JOINTS
Process 1: [1] Weld Type: | [31]
Process 2: [2] Groove Type: [32]
Root Spacing: [33]
BASE METALS Metal Backing: | [34]
Base Material Spec.: | [3] to | [4] Thermal Backgouging: | [35]
M-No.: | [5] | Group No.: | to M-No.: | Group No.: | [36]
Plate or Pipe: | [6] Pipe Diameter: | [7]
Thickness: | [8]
Coating: | [9]
FILLER METALS
Specification No.: [10]
AWS No. Classification: [11]
F-No.: [12]
Weld Metal Analysis A-No.: [13] Sketch of Joint
Filler Metal Size: [14] POSTWELD HEAT TREATMENT
Supplemental Filler: [15] PWHT Type: | [37]
Weld Metal Deposit Thickness: [16] PWHT Temperature: | [38]
PWHT Time: | [39]
POSITION
Position of Joint: | [17] GAS
Vertical Welding Progression: | [18] Shielding Gas: | [40]
Composition: | [41]
PREHEAT Flow: [[42]
Min. Preheat Temperature: | [19] Gas Cup Size: | [43]
Max. Interpass Temperature: | [20]
TECHNIQUE
ELECTRICAL Stringer or Weave: | [44]
Current & Polarity: [21] Method of Cleaning: | [45]
Amperage Range: [22] Oscillation: | [46]
Pulsed Current: [23] Contact Tube to Work Distance: [47]
Wire Feed Speed (m/min) [24] Multipass or Single pass per side: [48]
Voltage Range: [25] Number of Electrodes: | [49]
Travel Speed (mm/min) [26] Electrode Spacing: | [50]
Transfer Mode: [27] Peening: | [51]
Maximum Heat Input (kJ/mm) [28]
Tungsten Type: [29]
Tungsten Diameter: [30]
VISUAL EXAMINATION: [52]
TENSILE TESTS
Specimen No. Width Thickness Area Ultimate Total Ultimate Unit Type of Failure
mm mm mm? Load (kN) Stress (MPa) & Location
[53] [54]1 [55] [56] [57] [58] [591
g GUIDED-BEND TESTS
c=|; Type Results Type Results
c>|§ [60] [61] [62] [63]
w
—
.g Welder’s Name [64] Stamp or Clock No. [65]
=
=
g We certify that the statements in this record are correct and that the test welds were prepared, welded, and tested in accordance with the
‘:E requirements of the Part B Practical CWI Exam Requirements. It is intended to be used for the CWI Part B Exam only and is not intended to be
§ used for actual production welding or any other use without the written consent of AWS.
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ANNEX VIII / NTPUJTOXEHUE VI

MpunoxeHue VIl (cnpasouHoe)
MpoToKon arrecrauun metoguku ceapku (PQR)

CNOCOB(bl) U TUM CBAPKU CBAPHbIE COEAMHEHUA
TexHosorusa ceapku 1: [1] Twn cBapHOro WBa: | [31]
TexHONorna CBapKku 2: [2] Tvn pasgenku KPOMOK: | [32]
3asop: | [33]
OCHOBHbIE META//IbI MeTann NoaKNagKN: [34]
CneundukaLma OCHOBHOIo maTepuana: | [3] | no | [4] TepmMuyecKan CTPOXKKa C 06paTHOM CTOPOHbI CBAPHOTO LUBA: | [35]
M-Ne: | [5] | Mpynna Ne: | n0 M-Ne: | | Mpynna Ne: | [36]
MnactuHa unm Tpyba: | [6] OunameTp Tpy6bI: | [7]

TonwmHa: | [8]

MoKpbITHeE: | [9]

NPUCAAOYHbIE META/IbI
Cneundurkauma No: [10]
Knaccudmrauma AWS No: [11]
F-Ne: [12]
AHanuns metanna ceapHoro wsa A-Neo: [13] SCKM3 CBAPHOro coeanHeHns
Pasmep npucagoyHoro metanna: [14] NOCNECBAPOYHAA TEPMOOBPABOTKA
[ononHUTeNbHbIV NPUCAS0YHbIN MeTann: [15] Tun nocnecsapoyHol TepMoobpaboTKu: | [37]
TonwmHa HaniaBNeHHOro MeTanna [16] TemnepaTypa nocnecBapoYHoO TepmoobpaboTKu: [38]
CBapHOrO LWBA:
MpoAoAKNTENBHOCTD NOCIECBAPOYHOW TEPMOODOPABOTKM: | [39]
NMONOXEHUE
MNonoxeHne CBApHOro coegnHeHUA: | [17] rA3
HanpasneHue nepemelLeHnsa Npy BEPTUKANbHON CBapKe: | [18] 3allMTHbIV ras: | [40]
Cocras: | [41]
NPELBAPUTENbHBIA HATPEB Pacxoga;: | [42]
MuH. TemnepaTypa npeasapuUTeNbHOIO Harpesa: | [19] Pasmep rasosoro conna: | [43]
Makc. Temnepatypa mexay npoxoaamu: | [20]
METO/, CBAPKU
3JIEKTPOCBAPKA Y3KWUI MW YLWIMPEHHDBIN BainK: | [44]
Bua 1 nonapHOCTb TOKa: [21] MeToz 04nCTKM: | [45]
[unanasoH cubl ToKa: [22] Bubpaums: | [46]
MynbCUPYIOLLUIA TOK: [23] PaccTosiHMe OT MyHALWTYKa 40 AeTanu: | [47]
CKopOCTb Nofauu (cBapo4Hoi) NpoBoiokK (M/muH): | [24] MHOronpoxoAHbIi UM OAHOMPOXOAHbIV WOB Ha CTOPOHE: | [48]
[nanasoH Hanps)eHus: [25] Ko/iMyecTBO 31€KTPOAO0B: | [49]
[nanasoH cKopocTn nepemelleHns (MM/MrH): [26] PaccTosiHue mexAay a3NeKTpoaaMu: | [50]
Tun nepeHoca meTanna: [27] MpokoBKa LWwBa: | [51]
MaKcmanbHan nogsoanmas tennota (KOx/mm): [28]
Tun BoAbdPaMOBOro 3NeKTPoAa: [29]
[unameTp BoNbPPaMOBOro anekTposa: [30]
BU3YA/IbHbIA KOHTPO/Ib: [52]
UCNbITAHUA HA PA3PbLIB
O6pasey, Ne WupuHa, mm | TonwmHa, mm | Maowagb, mm2 MpeaenbHan MpeaenbHoe Tun n mecto
obuian HarpysKa yaenbHoe paspyweHus
(kH) HanpsaxXeHue (MNa)
[53] [54] [55] [56] [57] [58] [59]
p
MCMbITAHUA 3A U3TUE C ONPABKOW g
Twvn Pesynbtathbl Tun PesynbTathl g
[60] [61] [62] [63] a
—
|
o o ©
Nmsa cBapymka [64] Kneimo unu TabenbHbIi HOmep [65] <
=
Mbl NOATBEPKAAEM, YTO YTBEPKAEHWUA B 3TOW 3aNUCK ABNAIOTCA MPABUIbHBIMUI, U YTO UCMbITaTENIbHbIE CBAPHbIE LWBbI 6blAN NOATOTOB/EHDI, g
CBapeHbl U UCMbITaHbl B COOTBETCTBUM C TpE6OBaHMUAMM YacTU B NpaKTUYECKOro 3K3ameHa s aTTecTallMn MHCNeKTopa KOHTPOA KavecTsa D
cBapHbIx coeanHeHuit (CWI). HacToswwmit 4OKYMEHT NOA/EXKUT UCNONb30BAHUIO TONBbKO A1 YacTU B NpaKTUYeCcKoro ak3ameHa Ansa aTrectauuu §
MHCMEKTopa KOHTPOJIA KayecTBa CBapHbIx coeanHeHnii (CWI) n He npeaHasHavyeH AN UCNO/Ib30BaHMA Npy GaKTUYECKOM NPOU3BOACTBEHHOM E]

CBapKe WK C Apyroi uenbto 6e3 nucbMeHHoro paspeleHuns AWS.
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ANNEX IX / MTPUTOXKEHUE IX

Annex IX (Informative)
Welder Qualification Test Record (WQTR)

Welder’'s Name [1] ID No. [2] Symbol [3]
Identification of WPS followed: [4]
Specification of base metal(s) welded: [5] Thickness: [6]
Testing Variables and Qualification Limits
Welding Variables Actual Values Range Qualified
Welding Process(es) [13] [31]
Type (i.e.; manual, semi-automatic) [14] [32]
Backing (metal, weld metal) Process 1: [7] [15] [33]
Process 2: [8] [16] [34]
[ Plate I Pipe (enter diameter if pipe or tube) [17] [35]
Base Metal M-Number to M-Number [18] [36]
AWS Filler metal or Electrode Specification(s) [19]
Filler metal or electrode classification(s) [20]
Filler metal F-Numbers Process 1: [9] [21] [37]
Process 2: [10] [22] [38]
Consumable Insert for GTAW [23] [39]
Weld deposit thickness for each welding process:
Process 1: [11] [24] [40]
Process 2: [12] [25] [41]
Position Qualified (2G, 6G, etc.) [26] [42]
Vertical progression (Uphill or Downhill) [27] [43]
Inert gas backing for GTAW or GMAW [28] [44]
Transfer Mode (spray/globular or pulse to short circuit-GMAW) [29] [45]
GTAW welding current type/polarity (AC, DCEP, DCEN) [30] [46]
Results
Visual Examination of Completed Weld : [47]
Guided Bend Test Type: [ Transverse Side [ Transverse Root & Face
Specimen No. Results Specimen No. Results
[48] [49] [50] [51]
Alternative radiographic examination results [52]
Fillet Weld — fracture test [53] Length and percent of defects [54] mm
Macro Examination [55] Fillet size (mm)  [56] x [57 Concavity/convexity (mm) [58]
Other tests [59]
Film or specimens evaluated by [60] Company [61]
> Mechanical tests conducted by [62] Laboratory test no. [63]
g Welding supervised by [64]
D
¢>|§ We certify that the statements in this record are correct and that the test coupons were prepared, welded, and tested in
2 accordance with the requirements of CWI Part B Practical Book of Specifications. It is to be used for the CWI Part B Practical
| Exam only and is not intended to be used for actual production welding or any other use without the written consent of AWS.
s o
= Organization [65]
()
x
t‘:ll::’ By [66] Date [67]
=
N
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ANNEX IX / MTPUTOXKEHUE IX

MpunoxeHue IX (cnpasouyHoe)
MpOTOKOAN aTTeCTauLMOHHOro UcNbiTaHUA cBapwuka (WQTR)

Uma cBapuymka [1] NaeHTUdUKaLMOHHDIN N2 [2 O603HaueHue [3]
WpeHTUPUKaLmMA ncnonb3oBaHHoM cneumduKauum npoueaypbl ceapku (WPS): [4]
CneundurKauma MCNoNb30BAaHHOTO NPY CBapKe OCHOBHOro meTanna(os): [5] TonwmHa: [6]

MepemeHHbIe UCMbITAHMA U aTTeCTaLMOHHbIE npeaenbl

MNepemeHHble NapameTpbl NPOLLECca CBAPKU daKTuyeckne 3HayeHus ATTecToBaHHbII1 AUanasoH
Cnocob(bl) cBapku [13] [31]
Tun (T.e. py4Han, nosyasTomaTmyeckas) [14] [32]
Moaknazka (metann, meTann cBapHoro LBa) [7] [15] [33]

TexHonormaA ceapku 1:
TexHOoNorns cBapku 2: [8] [16] [34]
[ NnactuHa [17] [35]
[ Tpy6a (ecnu Tpy6a, yKasatb gruameTp)
OcHoBHoOM meTann oT M-Homepa 2o M-Homepa [18] [36]
Cneuundukauma(um) AWS gns npucasouHOro metanna [19]
WK aNeKTpoaa
Knaccudukauma(um) ans npucagodHoro metania uam [20]
3/1eKTpoAa
F-HOmepa ana npucagoyHoro metanna [9] [21] [37]
TexHonoruaA ceapku 1:
TexHon0rnA CBapKM 2: [10] [22] [38]
Pacxogyembiit BKnaabiw gna GTAW [23] [39]

TonwmHa HannaBAeHHOro CBapHOro LWBa ANA Kaxkaomn
TEXHO/IOTNK CBAPKU:

TexHonorma ceapku 1: [11] [24] [40]

TexHoNOrMA cBapku 2: [12] [25] [41]
ATTecToBaHHOEe nonoxeHue (2G, 6G u T, 4,) [26] [42]
BepTuKanbHoe nepemelleHne (CHU3Y BBEPX WM CBEPXY BHU3) [27] [43]
3alMTHbIN MHEPTHbIN ras ans ceapku metogom GTAW nam GMAW [28] [44]
Tun nepeHoca meTanna (HanblaeHWe/KanenbHbI NepeHoC UAN UMMYAbCHbIN 40 [29] [45]
KOPOTKOro 3amblKaHua ayru — GMAW)
Tun/nonsapHOCTb CBApOYHOro TOKa npu ceapke GTAW (nepemeHHbIn ToK (AC), [30] [46]

NMONOXKUTENbHbIN 3N1EKTPOA, MOCTOAHHOTO ToKa (DCEP), oTpuuaTensHbli
3N1eKTPOoA, NoCToAHHOro ToKa (DCEN))

Pesynbtathbl
Bu3yanbHbIli KOHTPOJ/Ib 3aKOHYEHHOrO CBAPHOTO LWBa: [47]
Tun ucnbITaHUA Ha U3rnb c onpaBKoiA: [ NonepeuHblii 60KOBOI M3rnb6 [0 NonepeuHblit ans KOpHA 1 BHeLWHel
NOBEPXHOCTU CBApPHOrO LLBa
O6pasey, No Pe3synbTaTtbl O6pasey, No Pe3ynbratbl
[48] [49] [50] [51]
Pe3ynbTaTbl anbTepHAaTUBHOrO paguorpadUyeckoro KOHTpons [52]
Yr/10BOW WOB — UCMbITAaHWE HA U3/I0M 53] [nvHa v npoueHT gedekTos [54] MM
MakpowuccnepnosaHue [55] Pasmep yrnosoro wea, mm [56] x [57 BOrHyTOCTb/BbINYKIOCTH, MM [58]
[Opyrue ncnbitaHms [59]
MneHKa nnun obpasLbl OLEeHNBANUCH [60] KomnaHus [61]
MexaHMYeCcKne UCMNbITaHUA NPOBeAEHbI [62] JlabopaTopHoe ucnbiTaHne Ne [63]
3a cBapKoit Habawgan [64]

Mbl NoATBEPKAAEM, UTO YTBEPKAEHWUA B 3TOMN 3aNWUCH ABAAIOTCA NMPABUIBHBIMU, U YTO UCTIbITaTEbHbIE CBAPHbIE LWBbI 6bINN NOAFOTOBNEHDI,
CBapeHbl U UCMbITaHbl B COOTBETCTBUM C TPeBOBaHUAMM KHUMM crnieumudUKaumii K 4acTv B npakTMYecKoro sk3ameHa A41a aTTecTalmm MHCNeKTopa
KOHTPO/IA Ka4ecTBa CBaPHbIX coeanHeHmni (CWI). HacToawmit 4OKYMEHT MOANEKMUT UCMO/Ib30BAHMIO TOIbKO A4J/1A 4acTh B npaKkTUyeckoro
JK3aMeHa 4/1A aTTecTalMm MHCNEKTOPa KOHTPOIA KayecTsa CBapHbIx coegnHeHnii (CWI) 1 He npefHasHayYeH ANA UCMONb30BaHUA 45
baKTUUeCcKoM NPOM3BOACTBEHHOM CBAPKM UK C APYroi Lenbto 6e3 NMCbMeHHOro paspelueHus AWS.

OpraHusauus [65]

Moanucb [66] [Oata [67]
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AWS CWI Practical BOS: 2017 / KHura cneuydukaumii gns npaktuueckoro sksameHa AWS ana CWI: 2017 r.
ANNEX X / MPUNOMKEHME X

Annex X (Informative)
Industry-Specific Non-Standard Terms and Definitions

arc burn. Preferred term for ‘arc strike’ in pipeline applications.

backstep sequence. A longitudinal sequence in which weld passes are made in the direction opposite to the
progress of welding.

back weld repair. For pipeline applications, a repair weld made at the back side of a groove weld.

Company. For the purpose of this examination, the Company is the fictitious entity responsible for legal
ownership and public safety of weldments fabricated in accordance with this specification.

counterbore. A machined feature on out-of-round pipe inside diameters to make sure inside diameters are in
proper alignment for welding. See also counterbore depth.

counterbore step. The transition area between the machined counterbore and the unmachined pipe inside
diameter. See also counterbore and counterbore depth.

counterbore depth. The distance a counterbore extends axially into a pipe. See also counterbore and
counterbore step.

Counterbore Depth

Counterbore Step A ot o o ‘B P
(Difference Between A & B) '
Transition Contour / M
Counterbore

crown surface. Alternate term for Weld Face in the pipeline applications.

double repair. For Pipeline applications, second repair in a previously repaired area of a completed weld;
typically referred to as a “repair of a repair” or a “re-repair.”

high-low. Preferred term for ‘internal misalighment’ in pipeline applications.

imperfection. A departure of a quality characteristic from its intended condition.

indication. The response or evidence from the application of a nondestructive examination.

internal misalignment. Misalighnment of joint members such as the inside diameter of misaligned pipes or pipes
with different inside diameters. (Also called weld joint mismatch and high-low offset.)

nominal size. A size “in name only” used for identification purposes. The nominal size may not correspond to
an actual measured size, but would represent a range of sizes falling within standardized tolerances.

parent metal surface. Preferred term for ‘base metal’ in pipeline applications.

primary member. A structural element which transmits the primary tensile stress and whose sole failure would
be catastrophic.

repair. For Pipeline applications, any grinding or welding on a completed weld to correct an individual defect or
accumulation of defects in the weld that has been rejected by visual or nondestructive testing.

rework. For Pipeline applications, during welding or after the weld has been completed, the removal of an
imperfection that requires grinding and/or welding that is performed prior to visual or nondestructive
testing of a completed weld. Note: rework is not a repair.

temper bead. A weld bead placed at a specific location in or at the surface of a weld for the purpose of
affecting the metallurgical properties of the heat-affected zone or previously deposited weld metal.

weld crown. Alternate term in pipeline applications for weld reinforcement.
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ANNEX X / MPUNOMKEHME X

MpunoxxeHue X (cnpaBouHoe)
OTtpacneBble HECTAaHAAPTHbIE TEPMUHBI U onpeaeneHns

Oxxor ayro# (arc burn). MpeanoyTnTeNbHbIA TEPMUH N5 KNPOXKOT Ayroi» (arc strike) B npumeHeHuUnAX,
oTHOCALWMXCA K TpybonpoBodam.

O6patHana nocnegoBaTtenbHocTb (backstep sequence). MocnenoBaTeIbHOCTb HANOMKEHMA NPOAONbHbIX
BaJIMKOB, NPU KOTOPOM NPOX0Abl CBAPHOIO LUBA BbINOHAIOT B HAaNpaB/ieHUM, MPOTUBOMOIOKHOM XO4Y
CBAPKM.

PemoHT nogBsapouyHoro waea (back weld repair). B Tpy6onpoBogHbIX NPUMEHEHMAX 3TO PEMOHTHbIN CBapHOW
LUOB, BbIMOAHEHHbI Ha 0BPATHOM CTOPOHE CBAapPHOrO LBA C Pa3AesIkon KPOMOK.

KomnaHusa (Company). Ans uenei aTon HactoAwero sk3ameHa KomnaHma agnseTcs GUKTUBHbLIM
IOPULMYECKMM NINLOM, OTBETCTBEHHbBIM 3@ NPaBOBOE BAaAeHUE M 0bLecTBEHHYI0 6€30MacHOCTb CBapHbIX
KOHCTPYKLMIA, N3rOTOBNIEHHbIX B COOTBETCTBUM C HacTosALLEelN cneumduKaumen.

LekoBKa (counterbore). MexaHnyeckm obpaboTaHHoe yrnybieHne Npu OTKAOHEHUM OT KPYr1oCTU BHYTPEHHUX
nosepxHocTen Tpyb Ana obecrnevyeHna NPaBUAbHOIO BbiPaBHUBAHWUA BHYTPEHHUX NOBEPXHOCTEN ANA
cBapku, Cm, TakKe «rnybuHa uekosku» (counterbore depth).

CTyneHbKa L,eKoBKMU (counterbore step). MepexoHblit y4aCTOK MeXAY MeXaHUYECKM BbINMONHEHHOW LLeKOBKOW
N Heo6pPabOoTaHHbIM BHYTPEHHUM AMameTpom Tpybbl. Cm, TakkKe «ueKkoBKa» (counterbore) n «rnybuna
uekoBKu» (counterbore depth).

FnybuHa uekosku (counterbore depth). PacctosiHne, Ha KOTOpOe OCYLLECTBAAIOT LLeKOBKY BHYTPb TPYbbl B
oceBOM HanpasneHuun. Cm, TakxKe «ueKoBka» (counterbore) n «ctyneHbKa ueKkoBku» (counterbore step).

my6uHa ueKoBKu

CTyneHbKa LIeKOBKMU A
(pasHuua mexay A u B)

¥
2
KoHTyp nepexona/

LlekoBKa

BepxHaa cTopoHa wsa (crown surface). AnbTepHaTUBHbIN TEPMWH AN5 BHELLIHEN CTOpOoHbI WwBa (Weld Face) B
NPMMEHEHUAX, OTHOCALLIMXCA K TpybonpoBoaam.

[BoitHoii pemoHT (double repair). B TpybonpoBoaHbIX NPUMEHEHMAX TaK Ha3blBAaeTCA BTOPOM PEMOHT paHee
OTPEMOHTUPOBAHHOIO Y4YacTKa 3aKOHYEHHOTO WBa; 06blYHO HA3bIBAETCA «PEMOHT pemMoHTa» (repair of a
repair) UAn «NOBTOPHbIA PEMOHT» (re-repair).

HecoBnageHue (high-low). NMpeagnoytuTenbHbIi TEPMUH ANA KBHYTPEHHAA HECOOCHOCTLY (internal
misalignment) B npymeHeHMAX, OTHOCALLMXCA K TpybonpoBoam.

Dedekrt (imperfection). OTKNOHEHME NOKa3aTe s KayecTBa OT 3a4aHHOTO YC/10BUA.

Mokasanue (indication). OTBETHbIV CUTHAN UM CBUAETENBLCTBO NPU UCMOb30BaHUMN HEPA3PYLLAIOLLLErO METOAa
KOHTpONS.

BHyTpeHHAA HecoocHOocTb (internal misalignment). HecoocHOCTb 31€MEHTOB CBapHOrO COEANHEHMS,
Hanpumep, BHYTPEHHWUX NMOBEPXHOCTEN HECOOCHBIX TPYO UK TPY6 C Pa3IMYHbIMU BHYTPEHHUMMU
AnameTpamu. Takx e Ha3bIBaemcsa «HeCOOCHOCMb c8apHO20 coeduHeHua» (weld joint mismatch) u
«cmeujeHue HecosnadeHus» (high-low offset).

HomuHanbHbIM pa3mep (nominal size). Pasmep «ToNbKO N0 Ha3BaHUIO», NCMOJb3YETCA B LENAX
naeHTndUKaunm. HommHabHbIN pasmep MOXKET He COOTBETCTBOBATb GaKTUYECKOMY N3MEPEHHOMY
pasmepy, Ho ByaeT NnpeacTaBAATb AMaANa30H Pa3sMepoB B PpaMKax CTaHAAPTU30BaHHbIX AOMYCKOB.

MoBepxHOCTb OCHOBHOrO meTasnna (parent metal surface). lMpeanoyTUTENbHbIM TEPMUH ANA KOCHOBHOM
meTann» (base metal) B npumeHeHMAX, OTHOCALLMXCA K TpybonpoBoaam.
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ANNEX X / MPUNOMKEHME X

OCHOBHOM HecyLnii anemeHT (primary member). CTpyKTYpHbIN 31€MeHT, KOTOPbIV NepesaeT NepBUYHYIO
pacTArMBaloLLYIO HarpysKy, M OTKa3 KOTOPOTO BEAET K Pa3pyLUEHUNI0 KOHCTPYKLUN.

PeMoHT (repair). B TpybonpoBoaHbIX NpUMeHeHUnx Ntoban waMdoBKa NN CBapKa 3aKOHYEHHOro CBAPHOro
LWBa 411 UCTNPaB/IeHNs UHAUBUAYANbHOTO AedeKTa UM HECKONbKUX AedEeKTOB CBApHOTO LWBA, KOTOPbIN
6b11 3ab6paKkoBaH NpM BU3yaibHOM UM HEPA3PYLLIAIOLLEM KOHTPOJIE.

Nepeaenka (rework). B Tpy6onpoBogHbIX NPUMEHEHMAX, BO BPEMA CBAPKWU WM NOC/E 3aBEPLLIEHUA CBAPKU —
yaaneHue gedektos, Tpebytowee WANPOBKM U/ UK CBAPKM, BbINOSHAEMOE [0 BU3YaslbHOMO UK
HepaspyLatoLLero KOHTPO/IA 3aKOHYEHHOro cBapHoOro Wea, MpumedaHue, Mepeaenka He asnaeTca
PEMOHTOM.

Banuk gna cHATUA HanpaXKeHua (temper bead). HannaBneHHbIN BafMK B onpeaeneHHOM MecTe Ha
NMOBEPXHOCTM CBAPHOTO WBA AN BO3AENCTBMA HA MeTaNNypruieckme CBOMCTBA 30HbI TEPMUYECKOTO
BAUAHMA UM PaHEee HanlaBNeHHOro MeTas/la CBAapHOro LWBa.

BepxyLuKa cBapoyHoro wea (weld crown). AnbTepHaTMBHbLIN TEPMUH ANA «ycuneHua wea» (weld
reinforcement) B npMmeHeHUAX, OTHOCALLMXCA K TPybonposoaam.
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