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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.
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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. YuTaiTe Kax bl BONPOC BHMMATENbHO U NOJIHOCTbIO, BKAKOYAA BCe NpUBeeHHble BapuaHTbl BbiGopa.

CyIJJ,eCTBYET TOJIbKO OAUH HpaBMﬂbeIVI OTBeT. BHMMaTenbHO 3anuwmnTte Bbl6paHHbIVI OTBET B
npaBU1bHOM MECTE Ha IUCTE OTBETOB.
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2. 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.

3. OxKngaetca, 4To Bbl 3HaeTe KaK UCNONb30BaTb U NMPUMEHATL BCE MHCTPYMEHTDLI /174 U3SMepeHNA N
KOHTPOAA, BXOAALWMNE B 3K3aMeHaLI,MOHHbII7I KOMMNEKT, N 3HaeTe KaK NpaBuU1bHO YCTaHOBUTb
UHCTPYMEHT Ha HOJ1b, €C/NU H606XOAMMO.

4, 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.
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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 foIIowing'@ca'm-ents
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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'Ibell71 KOHTPOJ1b Ha Hann4vne TpeLlmnH B CBAPHbIX WBAX U1K OCHOBHOM MeTan/1e U APYTUX
HapyLUQHMVI 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 cneumduraumnu.

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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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

1.3 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
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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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AWS CWI Practical BOS: 2017 / CLAUSE 2.0 WORKMANSHIP/VISUAL — STRUCTURAL STEEL /
KHura cneundukaumin gns npaktuyeckoro asksameHa AWS gna CWI: 2017 r.
NYHKT 2.0 KAYECTBO UCMONHEHWA/BU3YAIbHbIA KOHTPO1b — META/INOKOHCTPYKLIUK

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 yr/1a Ha paccTosHMe He meHee ABYX 1 He Bonee YeTbipex 3agaHHbIx pasmepos yriosoro lrgcuments
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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

2.2.4.2 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.

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.
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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.

Full document details: CWI Part B BOS Metric 2017 rus

Documents

Document Sharing Hub


http://www.avadocuments.com/doc/cwi-part-b-bos-metric-2017-rus
http://www.avadocuments.com/doc/cwi-part-b-bos-metric-2017-rus

AWS CWI Practical BOS: 2017 /
KHura cneundukaumin gns npaktuyeckoro asksameHa AWS gna CWI: 2017 r.

CLAUSE 2.0 WORKMANSHIP/VISUAL — STRUCTURAL STEEL /
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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, KOT4,a CBapHOM LWOB Pacro/ioxKeH nonepek pacTArvBaloLLero HanpasKeHms npu
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
nonepek Hanpas/eHNA PAaCcYeTHOro PacTArMBatoLWero HanpaxeHua. [ina scex 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
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Table 2
Weld Profiles (see 2.3.1)
Joint Type
Weld Type Butt T-Joint Lap Corner-Inside

Groove Figure A N/A N/A N/A
(CJP or PJP) Schedule A N/A N/A N/A

N/A Figure B Figure B Figure B
Fillet

N/A Schedule B Schedule B Schedule B

Tabaunua 2

Mpodunu ceapHoro wea (cm. 2.3.1)

Tun CBapHOro coeaMHeHMA

Tun cBapHoro wea

CTblKOBOE coeguHeHune

T-o6pasHoe
coegyHeHue

CoepguHeHue BHaxnecT

BHyTpeHHMI yrnosom
CBapHO WoB

CsapHoi1 WoB ¢ PUCYHOK A

He npumeHunmo

He npnmeHnmo

He npnmeHnmo

pa3aenkoin KPoMoK
(nonHoe
nponnasneHue
coeanHeHus (CJP) unu
HenoaHoe
nponnasneHue
coeaunHenus (PJP))

Knacc A

He npymeHnmo

He npumeHumo

He npmeHumo

He npumeHnmo PucyHok B PucyHok B PucyHok B
YrnoBoi cBapHOM LWOB
He npymeHnmo Knacc B Knacc B Knacc B
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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"

(2]

t R min. R max. =3

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

T

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)

(t = TonwwmHa 6onee TONCTOM NAACTUHBI, COEAUHEHHOM NPU NOJHOM NponaasaeHun coeanHerus (CIP); t

Knacc A
= pasmep WBa Npu HEMOJHOM NponaaBaeHumn coegnHeHusa (PJP))
t R MUH. R makc.
<25 mm 0 2 Mm
>25 Mmm
<50 mm 0 3 mm
>50 mm 0 5mm
Knacc B (W = wnpuHa BHeLHel CTOPOHbI LWBa UKW OTAENbHOTO BasMKa Ha nosepxHocTu; C = aonyctumas
BbIMYKNOCTb)
W C muH. C makc.
<8 mMmm 0 2 Mm
>8 mm
<25 mm 0 3 mm
225 mm 0 5 mm
Documents
Document Sharing Hub
11

Full document details: CWI Part B BOS Metric 2017 rus


http://www.avadocuments.com/doc/cwi-part-b-bos-metric-2017-rus
http://www.avadocuments.com/doc/cwi-part-b-bos-metric-2017-rus

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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JKENATENBbHO Oonyctmmo HEQOMYCTUMO
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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PA3MEP PA3MEP

1
1 YPE3MEPHASA
R 1 BBINYKNOCTb

==y vl

- ————
-

MNONHbIA
PA3MEP

1
; HEMONHOMEP
& ! HbIM WWOB

.y e

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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AWS CWI Practical BOS: 2017 / CLAUSE 3.0 WORKMANSHIP/VISUAL — PIPELINE /
KHura cneundukaumin gns npaktuyeckoro sksameHa AWS gna CWI: 2017 r.
NYHKT 3.0 KAYECTBO UCMOSHEHWA/BU3YA/IbHbIA KOHTPO/1b — TPYEOMNPOBO/bI

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.
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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;
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(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. Bbauﬂﬁents

repair of a double repair weld is not permitted. Document Sharing Hub
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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:
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(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,
NPUCago4YHOM MeTaslle U OKOHYaTe IbHbIX BA/IMKAX MOXHO PEMOHTUPOBATb MpY NpeaBapuUTe/ibHOM
paspelweHmnn KomnaHun. ATTecToBaHHas npoueaypa peMoHTa TpebyeTca B ciefyowmx Cay4anx:

(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 Nepexosa MeXay y4acTKOM WaAMdOoBaHUA U UCXOAHBIM LWBOM 6e3 noapesa
W opyrmx aedeKkTos; 1 600” ents
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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.
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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 CoBOKynHan A/MHa NPM3HAKOB HEMOIHOTO NponaasieHus 6e3 HecosnageHua (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.

7 My 7

? 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.
\7 ( S

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)

| /
|
OTcyTcTBYET \

CBA3b; Ae(eKT COnpAXeH
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
NepeYnCAEHHbIX HUXKE YCNOBUIA:

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:
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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 plr;fn\;vthlelrthlckness, whichever is Acceptable, regardless of length
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AWS CWI Practical BOS: 2017 / CLAUSE 3.0 WORKMANSHIP/VISUAL — PIPELINE /
KHura cneundukaumin gns npaktuyeckoro sksameHa AWS gna CWI: 2017 r.
NYHKT 3.0 KAYECTBO UCMOSHEHWA/BU3YA/IbHbIA KOHTPO/1b — TPYEOMNPOBO/bI

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
3aBMCMMOCTM OT TOFO, KaKaa BE/IMYMHA MEHbLUE
> 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
3aBMCMMOCTM OT TOTO, KaKaa BE/IMYMHA MeHbLUE
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Mpnemnemo, He3aBUCUMO OT AANHbI

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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AWS CWI Practical BOS: 2017 / CLAUSE 4.0 WORKMANSHIP/VISUAL — PRESSURE PIPING /
KHura cneundukaumin gns npaktuyeckoro sksameHa AWS gna CWI: 2017 r.
NYHKT 4.0 KAYECTBO UCMONHEHWA/BU3YANIbHBIA KOHTPOb — TPYEOMPOBO/bI BbICOKOTO AABNEHMA

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.
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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 T[locne Havana 1 [0 3aBepLUEHUA CBAPKN COeANHEHMA HEOHXOANMMO NoAAEPKUBATL TEMNEPATYPY He
HUXe MMHMMAIbHOW TemnepaTypbl NpeaBapuTenbHOro nogorpesa. [lonyckaeTca npepbiBaTb CBAPKY M AaBaTb
CcoeMHEHMIO MeANeHHO OCTbITb, €C/IN Han/1aBAEHO He MeHee 10 Mm TONLWUHbI LWBA UK 3aM0HEHO 25%
pasgenikv WBa, B 3aBMCUMOCTM 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 TloBepxHOCTU NOCNE CBAPKU, BKAOYAA CTbIKOBKU, J0KHbI 6bITb rnagknmm, OAHOpOﬂﬁ:IMM n 6es
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AWS CWI Practical BOS: 2017 / CLAUSE 4.0 WORKMANSHIP/VISUAL — PRESSURE PIPING /
KHura cneundukaumin gns npaktuyeckoro sksameHa AWS gna CWI: 2017 r.
NYHKT 4.0 KAYECTBO UCMONHEHWA/BU3YANIbHBIA KOHTPOb — TPYEOMPOBO/bI BbICOKOTO AABNEHMA

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 A4na ycTpaHeHUs BCeX OCTPbIX 3a3ybpuH 1 yrnos. O6paboTaHHaa NOBEPXHOCTb NOANEKNT
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.

Documents

Document Sharing Hub
24

Full document details: CWI Part B BOS Metric 2017 rus


http://www.avadocuments.com/doc/cwi-part-b-bos-metric-2017-rus
http://www.avadocuments.com/doc/cwi-part-b-bos-metric-2017-rus

