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Foreword

EIE]

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies

(ISO member bodies). The work of preparing International Standards is normally carried out through ISO

technical committees. Each member body interested in a subject for which a technical committee has been

established has the right to be represented on that committee. International organizations, governmental and

non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the

International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

ISO (EFFtRERER) RERIFENM (1SO ANAM) NEREas . HIZER AN TIFRE 281 150

BARZERASKHTH, WRZ THEAZRSHTIRNBNENHRVBIENRERZZERS. 5150 H#%

NBFMEBFEFRARESINT XM IE, AR FRARELNRARNAL, 1SO SEFREFHRAZRS
(IEC) EEE1E.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

ElFrTERIRYE 1SO / 1EC 595 2 o G H AR .

The main task of technical committees is to prepare International Standards. Draft International Standards

adopted by the technical committees are circulated to the member bodies for voting. Publication as an

International Standard requires approval by at least 75 % of the member bodies casting a vote.

BAZASHNTIEASSAZERE, RAZASBENERREERES REHANMEHITIRE. EH

Efrtr AR, EOERBREVME 75%HE,

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent

rights. ISO shall not be held responsible for identifying any or all such patent rights.

EER, AXENELERBTEREFROER, 1SO MRFMEEARAE X T FITUER AR,

ISO 15614-6 was prepared by the European Committee for Standardization (CEN) Technical Committee

CEN/TC 121, Welding, in collaboration with Technical Committee ISO/TC 44, Welding and allied processes,

Subcommittee SC 10, Unification of requirements in the field of metal welding, in accordance with the

Agreement on technical cooperation between ISO and CEN (Vienna Agreement).

ISO 15614-6 Z2HEMITAENZ A% (CEN) HARZERS CEN/TC 121, BEESRHARZRK1SO/TC 44, 12

?:«Z‘UFEB&IZ INBZERS SC10, PRAESUSME R IE B FIERIIRYE 1ISO 5 CEN Z B ARSI (4t

M) HITEEIEE.

ISO 15614 consists of the following parts, under the general title Specification and qualification of welding

procedures for metallic materials — Welding procedure test:

ISO 15614 FIX T ERIMAM, HEHRE A SBEHEEE FINITEM AR - BER PR

Part 1: Arc and gas welding of steels and arc welding of nickel and nickel alloys
5189 MBS SIELAR SRR S SAOBITIE

Part 2: Arc welding of aluminium and its alloys

$ 285 EREESSBINE

Part 3: Fusion and pressure welding of non-alloyed and low-alloyed cast irons
E 385 FEENRESESHHANBIEMENIR

Part 4: Finishing welding of aluminium castings

54D BHHIIRBIR

Part 5: Arc welding of titanium, zirconium and their alloys

FE 58 K, BERESEAEIE

Part 6: Arc and gas welding of copper and its alloys

% 6 29 ERESESNBEINESIE

Part 7: Overlay welding

F7H: HE

Part 8: Welding of tubes to tube-plate joints

B8 B BEFIRERIERIEL

Part 9: Underwater hyperbaric wet welding
BIED: KTBEEIRE
Part 10: Hyperbaric dry welding

IEHBERRANAEAS WAL, A AT 25 i, O RE I IR, Zachary xin 17338169385
AALATHARE SR LR R 3R Jason sha 13912238033

Roy Yao 13816572097
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Introduction

MR

ISO 15614 is part of a series of standards. Details of this series are given in ISO 15607:2003, Annex A.

ISO 15614 R— R FIARARN—E0. LR FINFME S 1SO 15607: 2003 ffF A FLgH .

Requests for official interpretations of any aspect of this part of ISO 15614 should be directed to the

Secretariat of ISO/TC 44/SC 10 via your national standards body, a complete listing of which can be found at
WWW.iS0.0rg.

HX SO 15614 AHERHAMNERFENER, BT ENERENEERIRZS 1SO / TC 44 / SC
10 B4k, BREEES|IFE, EiHE www.iso.org,
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Specification and qualification of welding procedures formetallic
materials — Welding procedure test —Part 6:Arc and gas welding

of copper and its alloys

RS SR SRMBNER BERFR-

EORT MAEREESTHEIE

1 Scope

This part of ISO 15614 specifies how a preliminary welding procedure specification is qualified by
weldingprocedure tests. It applies to the arc and gas welding of copper and copper alloys in all product forms.
ISO 15614 FIAREDIHE 7 i@ R I TN R IIE R IR EE FAE,

This part of ISO 15614 defines the conditions for the execution of welding procedure tests and the range
ofqualification for welding procedures for all practical welding operations within the range of variables listed
inClause 9.

EERATHERERANEMNESSNRIMENSUT.

This part of ISO 15614 is applicable to all new welding procedures. However, it does not invalidate
previouswelding procedure tests made to former national standards or specifications. Where additional tests
have tobe carried out to make the qualification technically equivalent, it is only necessary to do the additional
tests ona test piece made in accordance with this part of ISO 15614.

ISO 15614 A EX T R 9 FHIENESLER, ArA LFREERIENITIEREEF RN K40
JRERRFAEEERE. 1SO 15614 MARMEBTFHRAFHNEERR. BR EASERENFINERIE
HASEHTA R RN T . MRATUHFTIINNIR I EIMEE SR EF, WIXFEXNRE 1SO
15614 1L, #B 7> ) & AR AR 1T BT AR

Additional tests may be required by application standards.

R TR AR T R B E HARR.

The principles of this part of ISO 15614 may be applied to other fusion welding processes.

ISO 15614 F9IX—&Rr A9 RIS I A FEMBEIRTZ .

2 Normative references

MSelEs| A3

The following referenced documents are indispensable for the application of this document. For datedreferences,
only the edition cited applies. For undated references, the latest edition of the referenceddocument (including
any amendments) applies.

TRSE H TR ARV A/, RETHENSIAE, (XS IBRMAER. NENEREN
SIS, HESRA (BIERBIERER) ERTARE,
ISO 3452, Non-destructive testing — Penetrant testing — General principles
ISO 3452, FetRtaill-i2@Eiail-—Ar RN
ISO 4063:1998, Welding and allied processes — Nomenclature of processes and reference numbers
ISO 4063: 1998, IZEFIEXTZ-TZMSERS
ISO 4136, Destructive tests on welds in metallic materials — Transverse tensile test
ISO 4136, EMEHEAENTRIAMERI-EmiHiiie
ISO 5173, Destructive tests on welds in metallic materials —Bend tests
ISO 5173, &EMEHEAENMIAMIRIG-SHiHi

ISO 6520-1, Welding and allied processes — Classification of geometric imperfections in metallic materials —
Part 1: Fusion welding

ISO 6520-1, IZEMEX T -SRI AEENS2E-5 1 205 B
ISO 6947, Welds — Working positions — Definitions of angles of slope and rotation
ISO 6947, 1245&- T B- MM AEFIEERRENENX
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ISO 9017, Destructive tests on welds in metallic materials — Fracture test

ISO 9017, & EHFEHELEAIREIAMENIG-HTZIAE

ISO 9606-3, Approval testing of welders — Fusion welding — Part 3: Copper and copper alloys

ISO 9606-3, ETIAFTIR-IRIE-5 3 55 \EfEES

1ISO 10042:2005, Welding — Arc-welded joints in aluminium and its alloys — Quality levels for imperfections
ISO 10042: 2005, JE#:-fERHESERIMERSL-RIEGRREXTE

ISO 3452, Non-destructive testing — Penetrant testing — General principles

ISO 3452, FiRiGiN-iSEtaill-—ARRN

ISO 4063:1998, Welding and allied processes — Nomenclature of processes and reference numbers

ISO 4063: 1998, |EEMEXTZ-TZHMEERS

ISO 14175, Welding consumables — Shielding gases for arc welding and cutting

ISO 14175, JEFEAT#-EIMEFRIBIRIRIF SR

ISO 14732, Welding personnel — Approval testing of welding operators for fusion welding and of resistance weld
setters for fully mechanized and automatic welding of metallic materials

ISO 14732, 1B A R-SEABRIBEREARIVARTIUE BT ERT2CHBIEZAIRET
ISO 15607:2003, Specification and qualification of welding procedures for metallic materials — General rules
ISO 15607: 2003, £EMEHEEAZFIINLEALERE -—RRAN

ISO/TR 15608, Welding — Guidelines for a metallic material grouping system

ISO / TR 15608, |E#E-SEMEIDERGFIERE

ISO 15609-1, Specification and qualification of welding procedure for metallic materials — Welding procedure
specification — Part 1: Arc welding

ISO 15609-1, &EMEHEEEFIIUBINETE - IBEER E-%E 185 BIE

ISO 15609-2, Specification and qualification of welding procedure for metallic materials — Welding procedure
specification — Part 2: Gas welding

ISO 15609-2, &EMEHEEEFIHUEINETE - IBERERF WE-E 285 : S8

ISO 15613, Specification and qualification of welding procedures for metallic materials — Qualification based on
a pre-production welding test

ISO 15613, £EMTHELEFANLENETE-ETEE EEFAREEIKH

ISO 17636, Non-destructive testing of welds — Radiographic testing of fusion-welded joints

ISO 17636, JR4ERIIERHAMEIRIG VS IRRELAIS T RRRIIE

ISO 17637, Non-destructive testing of welds — Visual testing of fusion-welded joints

ISO 17637, JREERITCHRIG I -FAIE L RIS ML

ISO 17639, Destructive tests on welds in metallic materials — Macroscopic and microscopic examination of
welds

ISO 17639, EEMFNESERIBHIAMERIE IR AR MANRINGIE

ISO 17659, Welding — Muitilingual terms for welded joints with illustrations

ISO 17659, I1Eiz-HiaEIREEERIZIESAIE

3 Terms and definitions

RBHIE X

For the purposes of this document, the terms and definitions given in ISO 15607 apply.

MAXHETE, &M IS0 15607 L AARFFEX .
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4 Welding processes
4EETE
Arc and gas welding are covered by the following processes in accordance with ISO 4063:1998.
HRHE 1SO 4063: 1998, IMESIEELL FIEES.
111 manual metal arc welding;
1M1 FI&ERIE;
131 metal inert gas welding, MIG welding;
131 EBREMSARIPIE, MIG I8,
141 tungsten inert gas welding, TIG welding;
141 ESIRIEHESIKRIFIZ, TIGIE;
15 plasma arc welding;
15 FEFINE;
311 oxy-acetylene welding.
311 |,
5 Preliminary welding procedure specification (pWPS)
5 YIIREIRRAUE (pWPS)
The preliminary welding procedure specification shall be prepared in accordance with ISO 15609-1 orISO 15609-
2.

VL IR R B RIRYE 1SO 15609-1 5% 1ISO 15609-2 #H{T/HR.
6 Welding procedure test
6 IR
The making and testing of test pieces shall be in accordance with Clauses 7 and 8.
ARSI &5 7 27158 8 £AHIE.
The welder or welding operator who undertakes the welding procedure test satisfactorily, in accordance withthis

part of ISO 15614, is qualified for the appropriate range of qualification given in ISO 9606-3 or ISO
14732providing that the relevant testing requirements are met.

1RIE 1SO 15614 ROIX—#F%, < AR TIRERFUXNIE TSIRERFRAEREEXNER, HEE
ISO 9606-3 & ISO 14732 (S HANE BEHEERIEE.

7 Test piece

7

7.1 General

7.1 2

The welded joint to which the welding procedure will relate in production shall be represented by making

astandardized test piece or pieces, as specified in 7.2. Where the production/joint geometry requirements donot
represent the standardized test pieces as shown in this part of ISO 15614, ISO 15613 shall be used.

EFTRE IS RIREE FRYERIEELNIR 7.2 FNEREWF— NS MIEIR RS, WIREF/ESAIAE
KA 150 15614 REBD PRI EXS, NRER ISO 15613,

AEHPERANAEAE AL, MR S5 g, BFObEE AR, Zachary xin 17338169385
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7.2 Shape and dimensions of test pieces
7.2 HRIRARFOR
7.2.1 General
7.2.1 A
The length or number of test pieces shall be sufficient to allow all required tests to be carried out.
AR E R E B LA S P TR A B BRI,
Additional test pieces, or test pieces longer than the minimum size, may be prepared in order to allow for
extratesting and/or for re-testing specimens (see 8.6).
AT RIFHATEYMNONRAN/SEFR R, ATLUVERTOMGEY, S&EKTFRIRTIME (L 8.6) .
For all test pieces except branch connections (see Figure 5) and fillet welds (see Figure 4), the materialthickness,
t, shall be the same for both plates/pipes to be welded.
MFIRSEERE (BB 5) MIMARE (SE 4) LUNIFrER, EIRENH/MY/ENHEE t 19RER.
If required by the application standard, the direction of plate rolling shall be marked on the test piece.
ISR FTVEESK, BN EARHARASELHEITT M.
The thickness and/or outside pipe diameter of the test pieces shall be selected in accordance with 9.3.2.1
109.3.2.4.

RIARHE 9.3.2.1 & 9.3.2.4 GRS EF/IME,
The shape and minimum dimensions of the test piece shall be as given in 7.2.2 t0 7.2.6.
EHRIRARFIRANR T Rid% 7.2.2 2 7.2.6 AIHIE.
7.2.2 Butt joint in plate with full penetration
7.2.2 SEEXIIEAIREE
The test piece shall be prepared in accordance with Figure 1.
A RIRERE 1 B,
7.2.3 Butt weld between plates with raised edges
7.2.3 1A EEAIR Z (BRI IR
The test piece shall be prepared in accordance with Figure 2.
M RIZRRE 2 HIE.
7.2.4 Butt joint in pipe with full penetration
7.2.4 EEFRNIEREEL R SIRA
The test piece shall be prepared in accordance with Figure 3.
HRIERRE 3 EE.
NOTE The word “pipe”, alone or in combination, is used to mean “pipe”, “tube” or “hollow section”.
T EF-RREMsESER, BRIBEF, EF R0 .
7.2.5 T-joint
7.2.5 T BYEsL
The test piece shall be prepared in accordance with Figure 4.
EHRIZARE 4 FlE.
This may be used for fully penetrated butt welds or fillet welds.
XOAETFRESEMHEHEN AR,
7.2.6 Branch connection
7.2.6 DIEE
The test piece shall be prepared in accordance with Figure 5. The angle ( is the minimum to be used inproduction.
This may be used for fully penetrated joints (set-on or set-in or set-through joint, and for filletwelds).
HHNIRERE 5 TR, BRTEFNERER. XUATRESEEEL (BEsmARRREL, URA
124) .
7.3 Welding of test pieces
7.3 i HHIRE
The preparation and welding of test pieces shall be carried out in accordance with the pWPS, and under
thegeneral conditions of welding in production which they shall represent. Welding positions and limitations forthe
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angle of slope and rotation of the test piece shall be in accordance with ISO 6947. If tack welds are to befused X
into the final joint, they shall be included in the test piece.
AN ERFIEERIRAR pWPS #1T, HRAEERREFPI—RIEEEMH T, %
Welding and testing of the test pieces shall be witnessed by an examiner or examining body.
IR EIR A E MR ERRBINATS 1506947, MNRERIRENRERELH, NNEEEEER [ f
=
o, 1 Is
5 / E
¥ 4 is
2
| IS
==
15
2
Key
9&%@ . ' i - . I IR
1 joint preparation and fit-up as detailed in the preliminary Welding Procedure Specification (pWPS) A
1 BELERTIER, MSIREERITE (PWPS) HATA W) is
a minimum value 150 mm )
VB 150 2K [y s
b minimum value 300 mm (
b &/J\ME 300 =k [
t material thickness
tiHEE IS
Figure 1 — Test piece for a butt joint in plate with full penetration B¢

1-EIEEXHERMR XS EESLAINE

Key
X

1 joint preparation and fit-up as detailed in the preliminary Welding Procedure Specification (pWPS) or as shown in ISO 17659
1 BELERTIER, MMYSIEERATE (pWPS) HRETR

a minimum value 100 mm

B)ME 150 BB

b minimum value 300 mm

b &/IM#E 300 =X
t material thickness
tMRIEE
Figure 2 — Butt welds between plates with raised edges
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1 joint preparation and fit-up as detailed in the preliminary Welding Procedure Specification (pWPS)
1 BLESTIEARE, MWD IRERFANE (pWPS) HRTIAR

a minimum value 150 mm

£/|\E 150mm

D outside pipe diameter

D B4z
t material thickness
MREE
Figure 3 — Test piece for a butt joint in pipe with full penetration
SIREEIE IR
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1 joint preparation and fit-up as detailed in the preliminary Welding Procedure Specification (pWPS) SR
1 BELERTIEER, MWL IRERERANE (PWPS) HRRmA
a minimum value 150 mm W) is
£/|ME 150mm W) is
b minimum value 300 mm
/JME 300mm (
1 - r2, material thickness
N ' X
MREE [
Figure 4 — Test piece for a T-joint IS
T RSO B!
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1 joint preparation and fit-up as detailed in the preliminary Welding Procedure Specification (pWPS)
1 EELERTIER, WMHISIEEERANE (pWPS) FmR
a branch angle
XERE
a minimum value 150 mm
/\ME 150mm
D1 outside diameter of the main pipe
D1 FEIME
1 main-pipe material thickness
FTEEE
Figure 5 — Test piece for a branch connection
TESEENE

8 Examination and testing
8 1R S
8.1 Extent of testing

8.1 WhiEE
Testing includes both non-destructive testing (NDT) and destructive testing which shall be in accordance withthe
requirements of Table 1.

HIEEEIRIMERIE (NDT) MBIMERE, MAFE% 1 EK.,
An application standard may specify additional tests which may include:
Rt ETTREREEREANE, HEhaE:
longitudinal weld tensile test;

I IReE R EEs ;
all-weld metal bend test;
IREE BT,
corrosion tests;
gl
chemical analysis;
HWEHDHT
hardness test.
AL,
NOTE Specific service, material or manufacturing conditions may require more comprehensive testing than isspecified in

this part of ISO 15614, in order to gain more information and to avoid repeating the welding procedure test at alater date
just to obtain additional test data.

T BENIRSS, MEIEFIERETRERELY 1ISO 15614 ARSI MENURE ALmmiiK, LUEREES(E

AEHPERANAEAE AL, MR S5 g, BFObEE AR, Zachary xin 17338169385
AALATHARE SR LR R 3R Jason sha 13912238033
Roy Yao 13816572097
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Table 1 — Examination and testing of test pieces
Test piece Type of test | Extent of testing Footnote
Butt joint with full penetration — Visual SRS 100 % -
(Figures 1, 2 and 3) Radiographic lesting §7£47 100 % =
LSEERSE, 123, Penetrant testing ;s =is 100 % —
Transverse tensile test g i3 izt 4 2 test specimens -
Transverse bend test B it 2 root and ab,c
2 face test specimens —
Macro-examination 7l 1 test specimen —_
T-joint with full penetration — Visual 4pmigE 100 % d
(Figure 4) 1ps0y s isimimis @4 Penetrant testing ;i s 100 % d
Branch connection with full ;
Denelialon (Eiaiite 6) i 2? Macro-examination =jmse 2 test specimens d
Fillet welds — (Figure 4) and Visual SpieE 100 % d
(Figure 5) b
fRi9sE, @4, BS Penetrant testing ;&% {745 100 % d
Macro-examination £ ii#& 2 test specimens d
8  Forbend lests, see 8.4.3. HiE(+8.4.3
b 2 root and 2 face bend test i may be by 4 side bend test specimens for 1 > 12 mm.
HFATFSF1Zmm ‘jmz’*mt‘vzmruﬁxs WEATAEE
€ Forcast the bend test may be replaced by a fracture test according to ISO 8017.
4 n%m.va'usnww@s 71«11!!50 mnnaa.zmgqgmn 3
Tests as detailed do not provide ir n the | on the joint. Where these properties are relevant lo the
application, an additional qualification shall also be held e.g. a butt weld qualification.

EENMNLITERGAE RRANRGENEE, REMES Bils], EANAHETE, FIRTRSEED

ABPERRAEASRAE R, B g, B RE AT I,
AALATRE BRI S i AR R B
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8.2 Location and taking of test specimens

8.2 IMAFAYR B FIENAL

The test specimens shall be taken in accordance with Figures 6, 7, 8 and 9.

EAFRRARE 6. 7. 81 9 HHITRE.

Test specimens shall be taken after all non-destructive testing (NDT) has been carried out and has passed
therelevant inspection criteria for the NDT method(s) used.

T T FIEZRIEN (NDT) FHEid TR Al ZRERitvER, R R,

It is acceptable to take the test specimens outside areas which have imperfections within the acceptancelimits
for the NDT method(s) used.

AEZHIR, BlEHE A SSGRIETE T E RTINS EEZRIR Z RO X I,

8.3 Non-destructive testing

8.3 FoHRtail

All non-destructive testing in accordance with 8.1 and Table 1 shall be carried out on the test pieces prior tocutting
of the test specimens. Any post-weld heat treatment that is specified shall be completed prior to
nondestructivetesting.

RIS EZR, R EHTRERE 8.1 f13k 1 AYArIAERLG. BRI EAIEERA RS R AETHG T
ZREITERk.

Depending on joint geometry, materials and the requirements for work, the NDT shall be carried out asrequired

in Table 1, in accordance with ISO 17637 (visual testing), 1ISO 17636 (radiographic testing), andISO 3452
(penetrant testing).

RIERELAYVERAR, MRFITIEESK, MRIRI1SO 17637 (MEEMLR) , 1SO 17636 (534LABHEMLR) #1SO
3452 (&) ROZESK, AR 1 MERPUTRIRIG.

AEHPERANAEAE AL, MR S5 g, BFObEE AR, Zachary xin 17338169385
AALATHARE SR LR R 3R Jason sha 13912238033
Roy Yao 13816572097
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Figure 6 — Location of test specimens for a butt joint in plate
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Figure 7 — Location of test specimens for a butt joint in pipe

EX R IRER A E

ABPERRAEASRAE R, B g, B RE AT I,

AATATHTIR Y SN 5 TR R IR

2 #HE v

Zachary xin 17338169385
Jason sha 13912238033

Roy Yao

13816572097

%

iz

EFS
[iEPS
W&

=
SRS
=
(A is
SRS
=
(A=

£

BIR
W) is
W) is
A
[
[A1s
A B


https://reader.doc88.com/?id=99659775157968
https://www.doc88.com/p-9873912989939.html?s=rel&id=1
https://www.doc88.com/p-9873912989939.html?s=rel&id=1
https://www.doc88.com/p-9873912989939.html?s=rel&id=1
https://www.doc88.com/p-9873912989939.html?s=rel&id=1
https://www.doc88.com/p-08247598641374.html?s=rel&id=2
https://www.doc88.com/p-08247598641374.html?s=rel&id=2
https://www.doc88.com/p-08247598641374.html?s=rel&id=2
https://www.doc88.com/p-08247598641374.html?s=rel&id=2
https://www.doc88.com/p-07339255365870.html?s=rel&id=3
https://www.doc88.com/p-07339255365870.html?s=rel&id=3
https://www.doc88.com/p-07339255365870.html?s=rel&id=3
https://www.doc88.com/p-07339255365870.html?s=rel&id=3
https://www.doc88.com/p-50839470554338.html?s=rel&id=4
https://www.doc88.com/p-50839470554338.html?s=rel&id=4
https://www.doc88.com/p-50839470554338.html?s=rel&id=4
https://www.doc88.com/p-50839470554338.html?s=rel&id=4
https://www.doc88.com/p-198335490994.html?s=rel&id=5
https://www.doc88.com/p-198335490994.html?s=rel&id=5
https://www.doc88.com/p-198335490994.html?s=rel&id=5
https://www.doc88.com/p-198335490994.html?s=rel&id=5
https://www.doc88.com/p-38547657596924.html?s=rel&id=6
https://www.doc88.com/p-38547657596924.html?s=rel&id=6
https://www.doc88.com/p-38547657596924.html?s=rel&id=6
https://www.doc88.com/p-38547657596924.html?s=rel&id=6
https://www.doc88.com/p-98073053188547.html?s=like&id=1
https://www.doc88.com/p-98073053188547.html?s=like&id=1
https://www.doc88.com/p-98073053188547.html?s=like&id=1
https://www.doc88.com/p-1176076836079.html?s=like&id=2
https://www.doc88.com/p-1176076836079.html?s=like&id=2
https://www.doc88.com/p-1176076836079.html?s=like&id=2
https://www.doc88.com/p-78439959395615.html?s=like&id=3
https://www.doc88.com/p-78439959395615.html?s=like&id=3
https://www.doc88.com/p-78439959395615.html?s=like&id=3
https://www.doc88.com/p-56216567473337.html?s=like&id=4
https://www.doc88.com/p-56216567473337.html?s=like&id=4
https://www.doc88.com/p-56216567473337.html?s=like&id=4
https://www.doc88.com/p-78461971745256.html?s=like&id=5
https://www.doc88.com/p-78461971745256.html?s=like&id=5
https://www.doc88.com/p-78461971745256.html?s=like&id=5
https://www.doc88.com/p-68147516360378.html?s=like&id=6
https://www.doc88.com/p-68147516360378.html?s=like&id=6
https://www.doc88.com/p-68147516360378.html?s=like&id=6
https://www.doc88.com/shopping_cart.php?act=cart
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

< /29 >

Key
PSS
1 discard 25 mm

£ 25mm

2 macro test specimen
RN

3 macro test specimen
B

4 welding direction
el

NOTE Not to scale.
AR JEELBIERE

@ Q Dum Aimg v

2 #HE v

Figure 8 — Location of test specimens in a T-joint
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Key
xg
a branch angle
XERE
a Macro test specimen taken in position A.
A RLERIIAAE
b Macro test specimen taken in position B.
B B R Ml i*
NOTE Not to scale.
7 AeLbfihisaE
8.4 Destructive testing
8.4 BEAAMEN
8.4.1 General
8.4.1 #ifiA
The extent of testing shall be as required by Table 1.
WiESeERFFE TR 1 BIZEK,
8.4.2 Transverse tensile test
8.4.2 t&[Ah{#H 3G
Test specimens and method for transverse tensile testing for butt joints shall be in accordance with ISO 4136.
Stk f AR LIRS A RS 1SO 4136,
For pipes of outside diameter > 50 mm, the excess weld metal shall be removed on both faces to give the testspecimen
a thickness equal to the wall thickness of the pipe.

AFHME> 50 mm WEF, NERE LERSRUERERE, WEAHNEESTEFER.
For pipes of outside diameteru50 mm, and when full-section small diameter pipes are used, the excess weldmetal
may be left undressed on the inside surface of the pipe.

XFIMZINTET 50 mm B9EIE, DREREEENEREEN, ZRNIEESETESTEEBNNEREE TRGE

ERYRME.
AEHPERANAEAE AL, MR S5 g, BFObEE AR, Zachary xin 17338169385
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8.4.3 Bend test

8.4.3 SN

The purpose of this test is to reveal any internal or surface breaking imperfections according to ISO 6520-1.

ZAR BRYRB7MRYE 1SO 6520-1 FEEI SRakREARIT GRS,

Test specimens and the procedure for bend testing for butt joints shall be in accordance with ISO 5173.
AR RY S IR P RS 1SO 5173,

For all groups, the bending angle shall be 1800 using the calculated former diameter based upon
materialelongation as follows:

MTAEE, SHAERND 1800, ERAETHMEMEREITEHAGIRIERLT:

AEHPERANAEAE AL, MR S5 g, BFObEE AR, Zachary xin 17338169385
AALATHARE SR LR R 3R Jason sha 13912238033
Roy Yao 13816572097
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a) For elongation > 5 %
a) fHKE> 5%

4 (100xz,) e
A

where
XE
dis the diameter of the former;
RAENER,

ts is the thickness of the bend test specimen (this includes side bends);

ts ESHIAFENEE (8EFEN%5) |
A'is the minimum tensile elongation required by the material specification (for a combination of differentalloys,
the lowest individual value shall be used).

EMEHEERNS/NNIREEE (WTFARGENES, NERRENSEME) .
Table 2 gives examples of the maximum calculated former diameter for some elongations and thicknesses.
7 2 S/ T RBHERENEENSE AT EEE ERAR.
Values shall be rounded down to aid those performing tests.
HENPIEEN, LESEHTUEHAAR.
A smaller former diameter may be used at the discretion of the testing facility.
Mgt v BITREERRNMIRER.
b) For elongationu<5 %, annealing shall be carried out before testing. The former diameter shall becalculated
with the elongation given, as specified in Table 2.
b) XFEKE<5%, MIERKEANHFITIEN., RIENEREMEIRE 2 I EREITE,
During testing, the test specimens shall not reveal any one single flaw > 3 mm in any direction. Flawsappearing
at the corners of a test specimen during testing shall be ignored during the evaluation.

RS, HENMEEETEE EREHEHTATF 3mm RBNRIE. ETGERES, NRRENREFRN
FAEPHINATERIE .

F2 S @KENEENRCHIREERER)

Table 2 — Examples of maximum calculated former diameter for some elongati and thick
Thickness of Elongation, 4 FE{@$A%
the bend test
specimen %
zg;ﬁ, 8 I 10 | 12 | 15 J 17 l 20 l 25 I 35
mm BAELER" g
156 17 135 1" 85 75 6 45 3
3 34 27 22 17 14 12 9 6
4 46 36 29 23 20 16 12 7
6 69 54 44 34 29 24 18 1
8 92 72 59 45 39 32 24 15
10 116 90 73 57 49 40 30 19
12 138 108 88 68 59 48 36 22
15 172 135 110 85 73 60 45 28
20 230 180 147 113 98 80 60 37
25 288 225 183 142 122 100 75 46
30 345 270 220 170 146 120 90 56
ARHPERANAEAETAE I, BN E5 g, POy RE IR, Zachary xin 17338169385
AALATHNRE SR LA R 3R Jason sha 13912238033

Roy Yao 13816572097
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8.4.4 Macroscopic examination
8.4.4 WaE
The test specimen shall be prepared and examined in accordance with ISO 17639 on one side to clearlyreveal
the fusion line, the HAZ and the build-up of the runs.
EHERAZER 1SO 17639 M—MIHHTESTINE, ISR REEE, AEmXFEERIHR,
The macroscopic examination shall include unaffected parent metal and shall be recorded by at least onemacro-
reproduction per procedure test.
R ENEERZHINNEAESRE, FURReMERURESHT RENEHIER,
The acceptance levels stated in 8.5 shall apply.
8.5 HERYER KT RIS
8.4.5 Fracture testing
8.4.5 iz
Test specimens and the procedure for fracture testing for butt joints shall be in accordance with ISO 9017.
IR BRI RO IR RIS 1SO 9017,
8.5 Acceptance levels
8.5 Bk F
A welding procedure is qualified if the imperfections in the test piece are within the specified limits of qualitylevel
B in ISO 10042:2005, except for imperfection types as follows: excess weld metal, excess convexity,excess
throat thickness and excessive penetration, for which quality level C shall apply.
SR PRIERBETE 1SO 10042: 2005 FMIENRESEN B (NS TERN, WISEEREEEAY, BLITRE

KA BESRNS, OESK, BREETATIERIR, HIRE C RER.
NOTE The correlation between the quality levels of ISO 10042 and the acceptance levels of the different NDTtechniques are
given in ISO 17635.

iE: 1SO 17635 HAH T 1SO 10042 FIREKFS5AE NDT SARRHEZKFZ BRIER .
8.6 Re-testing
8.6 EFT
If the test piece fails to comply with any of the requirements for visual examination or NDT specified in 8.5,0ne

further test piece shall be welded and subjected to the same examination. If this additional test piece doesnot
comply with the requirements, the welding procedure test has failed.

WNSREARFE 8.5 AT BEMIGEE R NDT, NABIEE—MNIFFHTREANE, NREHINE AR
BER, NWRPEET ZNHEM,
If any test specimens fails to comply with the requirements for destructive testing in accordance with 8.4
butonly due to weld imperfections, two further test specimens shall be obtained for each one that failed. The
additional test specimens can be taken from the same test piece if there is sufficient material available, orfrom
a new test piece.

IMSUEAFAEREEHE 8..4.2 HUEAIBIAERIGER, BXBATFIEERE, NN AT — M AEEAIFEBIRER
Nk, MRBEBETAMR, WeTLIME—S B EMEE, BeTLAMFRISEREE.,
If a tensile test specimen fails to meet the requirements of 8.4.2, two further test specimens shall be obtainedfor
each one that failed. Both shall satisfy the requirements of 8.4.2.
INSRARITIFABEHRT 8.4.2 NER, NEBNASEANKENBER M. WEINHERE 8.4.2 RUEK,
Each additional test specimen shall be subjected to the same tests as the initial test specimen that failed.
Ifeither of the additional test specimens does not comply with the requirements, the welding procedure test
hasfailed.
MRS RLH T R ERE AL, RN PO — MBS ER, NIZKREAR
BRI,

AEHPERANAEAE AL, MR S5 g, BFObEE AR, Zachary xin 17338169385
AALATHARE SR LR R 3R Jason sha 13912238033
Roy Yao 13816572097
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9 Range of qualification

9 EISBE

9.1 General

9.1 2

Each of the conditions given in this clause shall be met in order to comply with this part of ISO 15614.
ATFFE 1SO 15614 B9AERSy, WRBREAFZPEHIE N M.

Changes outside of the ranges specified shall require a new welding procedure test.

BHANE CE NN E KB TIRERE .,

9.2 Related to the manufacturer

9.2 SHEEEX

A qualification of a pWPS by a welding procedure test according to this part of ISO 15614 obtained by

amanufacturer is valid for welding in workshops or sites under the same technical and quality control of
themanufacturer.

HIEFSIRIE 1SO 15614 MIAZRSEITIZZEFAIT pWPS #HTHILE, W EFIEEHTHEERARER
FIRSZE RS TIREE XL
Welding is under the same technical and quality control when the manufacturer who performed the
weldingprocedure test retains complete responsibility for all welding carried out to it.

L TIRES RS H T HrEIRER S EREN, IBREZREREATIREZH.
9.3 Related to the parent material
9.3 58EX
9.3.1 Parent material grouping
9.3. 8485 AE
In order to minimise the number of welding procedure tests, copper and copper alloys are grouped accordingto
ISO/TR 15608.
AT HNEEREFUHANREL, 1RIE 1SO / TR 15608 I EFEE ST T H4E.,
Separate welding procedure qualifications are required for each parent material or parent materialcombinations
not covered by the grouping system.
PERGARFSNEH SRSV SR RIS EERFEIE,
Permanent backing material shall be considered as a parent material within the qualification (sub-)group.
RASHEMRRRIAEE (F) HPrRPH.
The range of qualification for similar and dissimilar joints is given in Table 3.
%= 3t TR AR EEELRIEEEE.
Any dissimilar material joint not covered by Table 3 shall require a specific test with no range of qualificationfor
other parent materials.
% 3 PRBEAVEISM RS NER TR EINR, MIEEMhESHIERTEE.
If one parent material could belong to two groups or sub-groups, then it shall always be classified in the
lowernumbered group or sub-group.

MR—FEART VB TR M FEH, VRRREED EARSERIEAVAERFA.
NOTE Minor compositional differences between similar grades arising from the use of national standards need
norequalification.

iE: ERERFES EIMRUERZ BRI RND ER TRENRLERE,

The ranges of qualification are given in Table 3.

& 3 RHTHIEEE.
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3 —BEEN AN
Table 3 — Range of qualification for copper groups and sub-groups
MRS EHas Material group(s) of test joint Range of qualification aﬁj@é;]
3-3 31
32-32 32
33-33 33
34 -34 34
35-35 34 and 35
36-36 32 and 36
37-37 37
38-38 38

9.3.2 Parent material thickness and pipe diameter
9.3.2 B EEMER
9.3.2.1 General
9.3.2.1 HfiR
For single-process qualification, the thickness 7 shall have the following meanings:
MFRIZEE, EEtEFUTaX:
a) For a butt joint:
a) XFFRIHE:
the parent material thickness.
BHEE.
b) For a fillet weld:
b) miRsE:
the parent material thickness qualified for joints between different thicknesses is that of the thicker material. For
each thickness range qualified as in Table 4 there is also an associated range ofqualification for throat
thicknesses, a, for single-run fillet welds as given in 9.3.2.3.
ERTAREEZ BEENSYEERREMHNEE. MFE 4 PRENESNEEER, 19.3.23Fim, X
TRERAIEE, REEEHEEEXAEHE.
c¢) For a set-on branch connection:
C) WTHTHTEE:
the thickness of the branch pipe.
XENEE.
d) For a set-in or set-through branch connection:
d) WFREREBSZIE:E:
the thickness of the main pipe.
FENEE,
e) For a T-joint in plate with full penetration:
e) WFRRFANRY T Bk
the thickness of the prepared plate.
EEFRIRAIEE.,
For multi-process procedures, the deposited metal thickness for each process shall be used as a basis for
therange of qualification for the individual welding process.
MNFEIL2ER, e TIZNnReREERERMEET 251 EEETT,

AEHPERANAEAE AL, MR S5 g, BFObEE AR, Zachary xin 17338169385
AALATHARE SR LR R 3R Jason sha 13912238033
Roy Yao 13816572097

%

iz

EFS
[iEPS
&

=
IS
=
isi
IS
=
&

£

BIR
W) is
W) is
(
[
IS
B!


https://reader.doc88.com/?id=99659775157968
https://www.doc88.com/p-9873912989939.html?s=rel&id=1
https://www.doc88.com/p-9873912989939.html?s=rel&id=1
https://www.doc88.com/p-9873912989939.html?s=rel&id=1
https://www.doc88.com/p-9873912989939.html?s=rel&id=1
https://www.doc88.com/p-08247598641374.html?s=rel&id=2
https://www.doc88.com/p-08247598641374.html?s=rel&id=2
https://www.doc88.com/p-08247598641374.html?s=rel&id=2
https://www.doc88.com/p-08247598641374.html?s=rel&id=2
https://www.doc88.com/p-07339255365870.html?s=rel&id=3
https://www.doc88.com/p-07339255365870.html?s=rel&id=3
https://www.doc88.com/p-07339255365870.html?s=rel&id=3
https://www.doc88.com/p-07339255365870.html?s=rel&id=3
https://www.doc88.com/p-50839470554338.html?s=rel&id=4
https://www.doc88.com/p-50839470554338.html?s=rel&id=4
https://www.doc88.com/p-50839470554338.html?s=rel&id=4
https://www.doc88.com/p-50839470554338.html?s=rel&id=4
https://www.doc88.com/p-198335490994.html?s=rel&id=5
https://www.doc88.com/p-198335490994.html?s=rel&id=5
https://www.doc88.com/p-198335490994.html?s=rel&id=5
https://www.doc88.com/p-198335490994.html?s=rel&id=5
https://www.doc88.com/p-38547657596924.html?s=rel&id=6
https://www.doc88.com/p-38547657596924.html?s=rel&id=6
https://www.doc88.com/p-38547657596924.html?s=rel&id=6
https://www.doc88.com/p-38547657596924.html?s=rel&id=6
https://www.doc88.com/p-98073053188547.html?s=like&id=1
https://www.doc88.com/p-98073053188547.html?s=like&id=1
https://www.doc88.com/p-98073053188547.html?s=like&id=1
https://www.doc88.com/p-1176076836079.html?s=like&id=2
https://www.doc88.com/p-1176076836079.html?s=like&id=2
https://www.doc88.com/p-1176076836079.html?s=like&id=2
https://www.doc88.com/p-78439959395615.html?s=like&id=3
https://www.doc88.com/p-78439959395615.html?s=like&id=3
https://www.doc88.com/p-78439959395615.html?s=like&id=3
https://www.doc88.com/p-56216567473337.html?s=like&id=4
https://www.doc88.com/p-56216567473337.html?s=like&id=4
https://www.doc88.com/p-56216567473337.html?s=like&id=4
https://www.doc88.com/p-78461971745256.html?s=like&id=5
https://www.doc88.com/p-78461971745256.html?s=like&id=5
https://www.doc88.com/p-78461971745256.html?s=like&id=5
https://www.doc88.com/p-68147516360378.html?s=like&id=6
https://www.doc88.com/p-68147516360378.html?s=like&id=6
https://www.doc88.com/p-68147516360378.html?s=like&id=6
https://www.doc88.com/shopping_cart.php?act=cart
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

< /29 > @ @ Due Atwme v 2 #HE v

9.3.2.2 Range of qualification for parent material thickness
9.3.2.2 BMEENEHEER

The qualification of a welding procedure test on thickness ¢ shall include qualification for thicknesses in theranges
given in Table 4.

EE t NIEET ZHNHNSISIFENSERER 4 SHIEENNEESEITEE.
For multi-process procedures, the deposited weld metal thickness for each welding process shall be used as
abasis for the range of qualification for the individual welding process.

NTFEIZERF, EESMEELZNNRRESEEERFREMNERET ZEEEEIKE.
Table 4 — Range of qualification for thicknesses for plates and pipes

REEFENNEEE Dimensions in millimetres

Thickness of
the test piece, 1 R

Range of qualification ~#=EE

t<3 051021
3<r<20 3to2:
1>20 =081

For fully mechanized and automatic single-run processes, the depth of penetration is the maximum

depthqualified.

XF RTINS TR, FEREAGIBNEANRE.

9.3.2.3 Range of qualification for throat thickness of single-run fillet welds

9.3.2.3 BEAIBENREEE SIS EE

If hardness requirements are specified, a qualification of fillet welds, carried out on plates with thickness

equalto or greater than 30 mm, applies for all plate and throat thicknesses.

WNRME TIEEZERK, WNBEESETEHAT 30 mm ARIRH TAIRLEEE.

In addition, for single-run fillet welds, the range of qualification of the throat thickness “a” shall be “0,754” to*1,54”.
5o, WTRERIRE, BEEE aIStEBELg" 0.75a"E" 1.52",

Where a fillet weld is qualified by means of a butt weld test, single-layer welds qualify for single-run andmulti-run

fillet welds, but multi-run welds qualify only multi-run fillet welds.
MRAREBETWEIZENNES, WRRRETHRTRENSZSERIR, MSERNTBRTSERE.

9.3.2.4 Range of qualification for plates and pipes

9.3.2.4 IRFNERIE IS BE

Qualification given for plates also covers pipes and vice versa.

IRHMRESEEEEE, RZTITA.

9.3.3 Angle of branch connection

9.3.3 PXEEBE

A welding procedure test carried out on a branch connection with angle o shall qualify all branch angles a1 in

the range of a<al=<90°

FEREAIFEFh AR DRSNS BRI IDEM bR 1 18, ME5 1<90?

9.4 Common to all welding procedures

9.4 FRBIREIEFRIHE R

9.4.1 Welding process

9.4.1 18HEIT78

Each degree of mechanization shall be qualified independently (manual, partly mechanized, fully mechanizedand
automatic).

BMMHIEENIRETE (Fa), BBOTN, TENMHAES) .« ZERCHEE T2 P ERIRE
IZ2B8H.
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The qualification is only valid for the welding process(es) used in the welding procedure test.

WFEITZIRE, AL EMEESEHTERMAEESERNN, DEHTIERIREE. BoliSIS IR
ERZIS BT EMHRAT.

For multi-process procedures, the welding procedure qualification may be carried out with separate
weldingprocedure tests for each welding process. It is also possible to carry out the welding procedure test as a
multiprocessprocedure test. The qualification of such a test is only valid for the process sequence carried
outduring the multi-process procedure test.

XU S (O E ST IR UK AR TR R I E 3.

NOTE It is not allowed to use a multi-process procedure test to qualify any single process, unless the testing carriedout on
the process conforms to this part of ISO 15614.

i BRARNIIIEHITASNAS 1SO 15614 RUIX—&87, BNARITERSTEREFUTRIRE TR MNIRE.
9.4.2 Welding positions
9.4.2 1BEHUE
Welding of a test in any position (pipe or plate) qualifies for welding in all positions (pipe or plate).
ERANE (BEsiR) #TURISEERI LSS (EEER) HTIEE.
9.4.3 Type of joint/weld
9.4.3 L/IRHERIZERY
The range of qualification for the type of welded joints is as used in the welding procedure test subject tolimitations
given in other clauses (e.g. diameter, thickness) and additionally:
IR SR SIS TR IEERE IR P FrERROAREE, SHMAR (PINER, BE) RRREILIKRS:
a) Butt welds qualify full and partial penetration butt welds; and fillet welds. Fillet weld tests shall be requiredwhere
this is the predominant form of production welding.
a) MWEHRIEE AT 2N IRIENEIREE, MIRLE. IIRXREFIEENEER, N TAEEN.
b) Butt joints in pipe also qualify branch connections with an angle=60°.
b) EEFRNEEEL R e S SRR > 60 1F7?
c¢) T-joints butt welded only qualify T-joints butt welded and fillet welds [see a)].
€) XJHEERY T BMENAHE T X RIEMMAIRE a) 1.
d) Welds made from one side without backing qualify welds made from both sides and welds with backing.
d) N—MIFEFRIRESTS, HRNFESHIIRESE.
e) Welds made with backing qualify welds made from both sides.
e) HEBRIEER NI TESBIIRE,
f) Welds made from both sides without gouging qualify welds made from both sides with gouging.
f) FeSEURIRMRESTE, ERNHSBFHIEESE.
) Fillet welding qualifies fillet welding only.
9) RIRUEMIESTE.
h) It is not permitted to change a multi-run deposit into a single-run deposit (or single run on each side) for a
given process.
h) WFEERERE, FARFEERETFAEN ARG TER (FES—MEHTRET) .
9.4.4 Filler material, designation
9.4.4 7ML, BFR
Filler materials cover other filler materials, as long as they have equivalent mechanical properties and thesame
nominal composition according to the designation in the appropriate standard for the filler materialconcerned.

EFRHEILESRBETE, RECIEERRWR R IRIES RET RNES NS RESE
EIRIRRABIRT.

9.4.5 Type of current

9.4.5 EBiA 2R

The qualification given is the type of current (alternating current AC, direct current DC) and polarity used in
thewelding procedure test.

EENIEIS RIS RN R EFRIEREE. (DR, BERE) fRKE.

9.4.6 Heat input

AEHPERANAEAE AL, MR S5 g, BFObEE AR, Zachary xin 17338169385
AALATHARE SR LR R 3R Jason sha 13912238033
Roy Yao 13816572097
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9.4.6 AN

The requirements of this clause only apply when the control of heat input is specified.

RTRERENE T AEWMNIEHIINER.

The upper limit of heat input qualified is 25 % greater than that used in welding the test piece.

BIEAEAN EBREGIZEESAFFTARY EBRA 25%.

The lower limit of heat input qualified is 25 % lower than that used in welding the test piece.

BB TR FIEEEAAO TR 25%.

9.4.7 Preheat temperature

9.4.7 TR

When preheating is required, the lower limit of qualification is the nominal preheat temperature applied at thestart

of the welding procedure test.

LRERE, S0 TREREEEF TR EINNS R E.

9.4.8 Interpass temperature

9.4.8 EELRE

The upper limit of qualification is the highest interpass temperature reached in the welding procedure test.

BN EREEEEEFNTPAZNES R ERE.,

9.4.9 Post-weld heat treatment or ageing

9.4.9 |2 EHALERE AT

Post-weld heat treatment, e.g. artificial ageing, natural ageing, shall be specified in the pWPS.

IREHRGNE, BIa0 pWPS RIEIEATZMN, BREW.

Addition or deletion of post-weld heat treatment or ageing is not permitted.

AR N PR IR S R FRER AR

The temperature range and the ageing conditions specified in the pWPS correspond to the range qualified.
PWPS s ERRE EERE NSRS S1EITEEEI R,

9.4.10 Initial heat treatment

9.4.10 ¥9aFRL TR

A change in the initial heat treatment condition prior to the welding of copper and its alloys is not permitted.

TRTHEIEERERESEZ AIE R R,

9.5 Specific to processes

9.5 FETITE

9.5.1 Process 131

9.5.1 4h3E 131

9.5.1.1 The qualification given to the shielding gas and backing gas is restricted to the symbol of the gas

according to 1SO 14175. A change of the helium content of more than 25 % necessitates re-qualification.

Shielding gases not covered by ISO 14175 are restricted to the nominal composition used in the test.

9.5.1.1 IHFPSIFURIP SRR TARIE 1SO 14175 NSAES. RENTWIEBY 25% NEEEHE
. 1SO 14175 FKEZAURIP SR EFRAITARBL S o

AEHPERANAEAE AL, MR S5 g, BFObEE AR, Zachary xin 17338169385
AALATHARE SR LR R 3R Jason sha 13912238033
Roy Yao 13816572097
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9.5.1.2 The qualification given is restricted to the wire system used in the welding procedure test (e.g. singlewire
or multiple-wire system).

9.5.1.2 {{HHMES R TIEE T 2P ERNEL RS (FIINRIRLRBIRLER) .
9.5.2 Process 141
9.5.2 4R 141

9.5.2.1 The qualification given to the shielding gas and backing gas is restricted to the symbol of the gas
according to ISO 14175. A change of the helium content of more than 25 % necessitates re-qualification.Shielding
gases not covered by ISO 14175 are restricted to the nominal composition used in the test.

9.5.2.1 SHFPSHRFFIP SRS EPRTIRIE 1ISO 14175 SSRGS, SSENTWERT 25% NEESHLE

. 1SO14175 FKRZARIP S OBR T ch S FRATAREL S«

9.5.2.2 A weld procedure test made without a backing gas qualifies a welding procedure with backing gas.
9.5.22 FEREEESHANER FHITHIEET ZNHXRBEBISANEETZSE

9.5.2.3 Welding with filler material does not qualify for welding without filler material or vice versa.

9.5.2.3 EREFMEBHTIEBEAETMERERMABHTIERNRG, R2TFA.

9.5.3 Process 15

9.5.3 4+ 15

9.5.3.1 Welding with filler material does not qualify for welding without filler material or vice versa.

9.5.3.1 ERIEFRMHITIREA T EMERER R TIRENORMY, R2TA.

9.5.3.2 The qualification given is restricted to the plasma gas composition used in the welding procedure test.

9.5.3.2 FA MBS (IR T IRET 2R P ERNEE FSIRS.

9.5.3.3 The qualification given to the shielding gas and backing gas is restricted to the symbol of the gas

according to ISO 14175. A change of the helium content of more than 25 % necessitates re-qualification.Shielding
gases not covered by ISO 14175 are restricted to the nominal composition used in the test.

9.5.3.3 SHREPSFFIP SRS EPRTIRIE 1ISO 14175 SHFS. S SBNTWEE 25% NEEEHNE
TE. 1SO14175 KBZAURF SR AR TR P ERIRIRES .

9.5.4 Process 311

9.5.4 4b3E 311

Welding with filler material does not qualify for welding without filler material or vice versa.

ERERMEBTIRERAH S NMERERM R TIRENRY, R,
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10 Welding procedure qualification record (WPQR)

10 /BT 24T (WPQR)

The welding procedure qualification record (WPQR) is a statement of the results of assessing each test piece
including re-tests. The relevant items listed for the Welding Procedure Specification (WPS) in ISO 15609-1and
ISO 15609-2 shall be included, together with details of any features that would be rejectable by therequirements
of Clause 8. If no rejectable features or unacceptable test results are found, a WPQR detailingthe welding
procedure test piece results is qualified and shall be signed and dated by the examiner orexamining body

IEFEFAKICR (WPQR) & MAHENITERIIMRE, SRS, RIS 1SO 15609-1 F11SO 15609-
2 PIRIERERFALE (WPS) FUHRIEXRIE, LARS 8 RERALAEBAHIHERFRER.

A WPQR format shall be used to record details for the welding procedure and the test results, in order
tofacilitate uniform presentation and assessment of the data.

MRE TR ZIFUSATIZZ NS EFIRAIR, FMRRAIREE AR WPQR ZE18HY, FFR
HRERHEEIMESFEREN WPQR SNATICRIFEFEFMIHEROFRER, LMEHEIENS
—ZRAH R,

An example of the WPQR-format is shown in Annex A.

Bt A hERT WPQR t8ZHIRAL.
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