BS EN ISO 9606-1:2017

BSI Standards Publication

Qualification testing of welders — Fusion welding
//\ 1}:)‘—3, _Jr“ ’f‘;

Part 1: Steels
RA o A

-n\1.

¥ -

j\v’:ﬁ\—;’eiv'{ho')\'ﬁ'_é’b*ﬁ VIS ,)’ggin)"; fi#u;azal%_,}

bsi.



BS EN IS0 9606-1:2017

BRITISH STANDARD

National foreword

This British Standard is the UK implementation of EN ISO 9606-1:2017.
[tis identical to ISO 9606-1:2012, incorporating corrigendum September
2012. It supersedes BS EN ISO 9606-1:2013, which is withdrawn.

Please note that [SO corrigendum 2:2013 only affects the French edition
and has therefore not been incorporated in this version.

During the development of this standard a new option (option c) was
introduced to clause 9.3 to revalidate a welder’s qualification. It is the
opinion of the UK committee that options a) and b) are the preferred
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and 2014/29/EU (SPVD), see informative Annex ZA and ZB, respectively.
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European foreword 3 i+ v %

The text of ISO 9606-1:2012 including Cor 1:2012 and Cor 2:2013 has been prepared by
Technical Committee ISO/TC 44 “Welding and allied processes” of the International
Organization for Standardization (ISO) and has been taken over as EN ISO 9606-1:2017 by
Technical Committee CEN/TC 121 “Welding and allied processes” the secretariat of which is held by
DIN. ISO 9606-1 : 2012#= & (¢ #£Cor 1 '2012'frCor 2:2013) = d Epepmia it 25 (ISO) =
ISO / TC 44FH AL | 4% fadfcip X 1 2"%T » 1 ¢ Zfﬁ»#{-? i FAREL[F L£CEN / TC 1215EN I1SO
9606-1 : 2017“% &2 4p X 1 ¢ » H f24 2<d DINf

This European Standard shall be given the status of a national standard, either by publication of
an identical text or by endorsement, at the latest by February 2018, and conflicting national
standards shall be withdrawn at the latest by February 2018. i p- #2018%2 " 2. il ii & # fp
AR GAT R ATHFES L ARG 0 B BT LT 2018820 B g # RAOE RITE o

Attention is drawn to the possibility that some of the elements of this document may be the subject
of patent rights. CEN shall not be held responsible for identifying any or all such patent rights.
AR o kY HE P T a4 JIR 3 4L o CENsIES| e & 573 ¥4 IR R [ F

This document supersedes EN ISO 9606-1:2013. = < # 2 7 EN ISO 9606-1 : 2013

This document has been prepared under a mandate given to CEN by the European Commission and

the European Free Trade Association, and supports essential requirements of EU Directives
2014/68/EU and 2014/29/EU. #*~ #EEZ43ERH L[ £ fem pd 77 5 2 283 CENdd g
o B EIR 4 4 2014/68 / EUA2014/29 / EUshz * & H

For relationship with EU Directives, see informative Annex ZA and ZB, which is an integral part of
this document. 7 < 5 % 4p 4 9= g AR B L FOrREZAICZB > 3 A A2 fanm SR

According to the CEN-CENELEC Internal Regulations, the national standards organizations of
the following countries are bound to implement this European Standard: Austria,
Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, Former Yugoslav
Republic of Macedonia, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia,
Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania,
Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the United Kingdom.
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Endorsement notice # 4 if &+

The text of ISO 9606-1:2012 including Cor.1:2012 and Cor 2:2013 has been approved by CEN as
EN ISO 9606-1:2017 without any modification. ISO 9606-1 : 2012:7< ~ ( ¢ #:Cor.1 : 20124-Cor
2:2013) = d CEN#+ /&4 ENISO 9606-1 : 2017 » A % T P i} 2T o
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Annex ZA
(informative)

Relationship between this European Standard and the essential
requirements of EU Directive 2014 /68/EU [2014 O] L 189] (PED) aimed to
be covered

This European Standard has been prepared under a Commission's standardization request M/071
"Mandate to CEN for standardization in the field of pressure equipment" to provide one voluntary
means of conforming to essential requirements of Directive 2014/68/EU (PED) on the harmonisation of
the laws of the Member States relating to the making available on the market of pressure equipment
[2014 O] L 189].

Once this standard is cited in the Official Journal of the European Union under that Directive,
compliance with the normative clauses of this standard given in Table ZA.1 confers, within the limits of
the scope of this standard, a presumption of conformity with the corresponding essential requirements
of that Directive, and associated EFTA regulations.

Table ZA.1 — Correspondence between this European Standard and Directive 2014 /68/EU
(PED) [2014 O] L 189]

Essential Requirements of | Clause(s)/sub-clause(s) Remarks/Notes
Directive 2014/68/EU | of this EN
(PED)

Clauses 5,6.2t0 6.6,7,8,10,11 Qualification testing

For pressure equipment in
categories II, III and IV the
examiner/examining body
Clauses 6.1,9.1,9.3 a), 9.3 b) (according to 3.3 and 3.4) is a
competent third party - a notified
body or a recognized third party
organization.

Annex|, 3.1.2

Not permitted for categories II, 11

Clause 9.3 c) and IV products.

WARNING 1 — Presumption of conformity stays valid only as long as a reference to this European
Standard is maintained in the list published in the Official Journal of the European Union. Users of this
standard should consult frequently the latest list published in the Official Journal of the European
Union.

WARNING 2 — Other Union legislation may be applicable to the product(s) and services falling within
the scope of this standard.
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Annex ZB
(informative)

Relationship between this European Standard and the Essential
Requirements of EU Directive 2014/29/EU (SPVD) [2014 O] L96]

This European Standard has been prepared under a Commission's standardization request M/071
"Mandate to CEN for standardization in the field of pressure equipment” to provide one voluntary
means of conforming to essential requirements of Directive 2014/29/EU (SPVD) on the harmonisation
of the laws of the Member States relating to the making available on the market of simple pressure
vessels [2014 O] L96].

Once this standard is cited in the Official Journal of the European Union under that Directive,
compliance with the normative clauses of this standard given in Table ZB.1 confers, within the limits of
the scope of this standard, a presumption of conformity with the corresponding essential requirements
of that Directive, and associated EFTA regulations.

Table ZB.1 — Correspondence between this European Standard and Directive 2014 /29/EU
(SPVD) [2014 O] L96]

Essential Requirements of|Clause(s)/sub-clause(s) Remarks/Notes
Directive 2014/29/EU | of this EN
(SPVD)

For welds on pressurised parts of
simple pressure vessels the
examiner/examining body
(according to 3.3 and 3.4) isa
notified body.

Clauses 5, 6,7,8,9.1,9.3 a),

Annex, 3.2 9.3b), 10,11

WARNING 1 — Presumption of conformity stays valid only as long as a reference to this European
Standard is maintained in the list published in the Official Journal of the European Union. Users of this
standard should consult frequently the latest list published in the Official Journal of the European
Union.

WARNING 2 — Other Union legislation may be applicable to the product(s) and services falling within
the scope of this standard.
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Introduction L

The ability of a welder to follow verbal or written instructions and verification of a person's skills are important
factors in ensuring the quality of the welded product.
TR ﬁ AT LA G dg o MR A A RS TR 4 ARG &R R e & TR

The testing of a welder's skill in accordance with this International Standard depends on the welding
techniques and conditions used, in which uniform rules are complied with and standard test pieces are used.
1948 A B % 1 anghat 2 (TR B AT g R R Kok H Y r_g} T s WA E- A A - R e

The principle of this International Standard is that a qualification test qualifies a welder not only for the
conditions used in the test, but also for all other conditions which are considered easier to weld in accordance
with this International Standard. It is presumed that the welder has received training and/or has
industrial practice within the range of qualification.

BEF AR A R AT R RB IR AR R AR A TR ARBAEFARAL (T %
g His A2 o B R1 e 2AFTREFFAFPHEL T BEf/AEF ML .

The qualification test can be used to qualify a welding procedure and a welder provided that all the relevant
requirements, e.g. test piece dimensions and testing requirements are satisfied (see 1ISO 15614-1[11]),
BEPPET R T R REAERfR L > B Rk A AEETT AR R b4 HEGEE A felEE K GEA
R1S0O 15614-10111) o

All new qualifications shall be in accordance with each part of this International Standard from its date of issue.
pEF2ZpA TR ATTRER & AEPLGE ) Rs

At the end of its period of validity, existing qualification tests of welders in accordance with the requirement of a
national standard may be revalidated according to this International Standard. This is providing that the
technical intent of this International Standard is satisfied. It is necessary for the new range of qualification to
be interpreted in accordance with the requirements of this International Standard.

g A FPUREADFTFALATRER EERITEL Rl R TREE WAL T R LA
Ak R R F o 4 LR UE A BRI KK RRATOTHET o
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INTERNATIONAL STANDARD 1ISO 9606-1:2012(E)

Qualification testing of welders — Fusion welding —
%1 FRYE—%% Part 1. Steels 4
1 Scope ;= 7

This part of ISO 9606 specifies the requirements for qualification testing of welders for fusion welding of
steels. & t7/E1SO 96064 €71 * 7 A cfalf Mk ek 1 F RIPF PR K

It provides a set of technical rules for a systematic qualification test of the welder, and enables such
qualifications to be uniformly accepted independently of the type of product, location and examiner or
examining body.

AR ET - B RSB I AT R RN A F P ST B Y ied F /R

When qualifying welders, the emphasis is placed on the welder's ability manually to manipulate the electrode,
welding torch or welding blowpipe, thereby producing a weld of acceptable quality.
ARLZFFRATH  E LT AP S IR B BRI S L

The welding processes referred to in this part of ISO 9606 include those fusion-welding processes which are
designated as manual or partly mechanized welding. It does not cover fully mechanized and automated
welding processes.

AFA R R LI AL P AR A T MR B

NOTE For such processes, 7 & = ;2 ".see ISO 14732[10],

2 Normative references 31 % =&

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced

.

document (including any amendments) applies. ™ & 4 4 w8 F & 3 7 S e AP p s T * 5l
o RFIP P W RERATA (f400 B D) o
ISO 857-1, Welding and allied processes — Vocabulary — Part 1: Metal welding processes

ISO 3834-2, Quality requirements for fusion welding of metallic materials — Part 2: Comprehensive
quality requirements

ISO 3834-3, Quality requirements for fusion welding of metallic materials — Part 3: Standard
quality requirements

ISO 4063, Welding and allied processes — Nomenclature of processes and reference numbers
ISO 5173, Destructive tests on welds in metallic materials — Bend tests

ISO 5817, Welding — Fusion-welded joints in steel, nickel, titanium and their alloys (beam
welding excluded) — Quality levels for imperfections

ISO 6947, Welding and allied processes — Welding positions
ISO 9017, Destructive tests on welds in metallic materials — Fracture test
ISO/TR 15608, Welding — Guidelines for a metallic material grouping system

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

© 1SO 2012 - All rights reserved 1
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ISO 15609-2, Specification and qualification of welding procedures for metallic materials — Welding
procedure specification — Part 2: Gas welding

ISO 17636 (all parts), Non-destructive testing of welds — Radiographic testing

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

ISO/TR 25901:2007, Welding and related processes — Vocabulary

3 Terms and definitions +:% {-2_v

For the purposes of this part of ISO 9606, the following terms and definitions apply.
ISO 96064 R A @ 3 » 11T RiFfrF L ig* o

31

welder %1

person who holds and manipulates the electrode holder, welding torch or blowpipe by hand
A PFERA R RERE TS

[ISO/TR 25901:2007, 2.428]

3.2

manufacturer /¢ 7

person or organization responsible for the welding production # 7 % 3 » F.en ] A & ‘2%
[ISO 15607:2003,[12]1 3.23]

3.3

examiner %+ F

person appointed to verify compliance with the applicable standard 4% ix & 1% L 8 % # & * = ek ff
NOTE [ISO/TR 25901:2007, 2.119]

3.4

examining body ¥ ‘&j4wja

organization appointed to verify compliance with the applicable standard

MEHRIIL TR LG ey

NOTE In certain cases, an external independent examining body can be required.
B MR 0 T g R IR 2 T F et

[ISO/TR 25901:2007, 2.120]

3.5

material backing #t 1t 1 4

backing using material for the purpose of supporting molten weld metal
LGRS RIE SR AT R A R A G TR - P .

3.6
gas backing T i+ 4t &t
backing using gas primarily for the purpose of preventing oxidation © #4442 & & 4 7 fr ik § i

3.7

flux backing "% 7] 44 £

backing using flux primarily for the purpose of preventing oxidation
AREFA T g v @ B2 E T A

NOTE In submerged arc welding, flux backing may also reduce the risk of a weld pool collapse.
IR s B TAT BT O RE MO SN e e

3.8

consumable insert %} it £t 4

filler material that is placed at the root of the joint before welding to be completely fused into the root
BAHE %R PR ARL PRI R A BT

© 1SO 2012 — All rights reserved
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3.9

layer % E

stratum of weld metal consisting of one or more runs & — 4 24 % 4 &g A el s & g B
[ISO/TR 25901:2007, 2.209]

3.10
root run {338°% i
root pass it if $9 %
(multi-layer welding) run(s) of the first layer deposited in the root ( % & %) 2 ZcAaiIimas - &
[ISO/TR 25901:2007, 2.310]
3.1
filling run 3 % % i
(multi-layer welding) run(s) deposited after the root run(s) and before the capping run(s)
b8 B39 )RR 2 S L R 2 A ety if
[ISO/TR 25901:2007, 2.132]
3.12
capping run %} if £ 3
(multi-layer welding) run(s) visible on the weld face(s) after completion of welding
(55 B9 )BR2E CASRG 170
[ISO/TR 25901:2007, 2.57]
3.13
deposited thickness ’; #z 5 &
thickness of the weld metal excluding any reinforcement “% %4 & Js cnE B » 7 ¥ 3£ £ 3
3.14
leftward welding = % j*
gas welding technique in which the filler rod is moved ahead of the blowpipe in relation to the welding
direction T "k pf A E M2 3 B b o R A IRIET G f
[ISO/TR 25901:2007, 2.210]
3.15
rightward welding + % ;2
gas welding technique in which the filler rod is moved behind the blowpipe in relation to the welding direction
TR ARETE S o b 0 B ARIES G
[ISO/TR 25901:2007, 2.302]
3.16
branch joint % ¢ 3%
joint of one or more tubular parts to the main pipe orto ashell — 1 & % /  M&30it 5 3 ¢ & 2 chig 4%

3.17

fillet weld 4% % %4

triangular weld in a square preparation for making a T-joint, corner joint or lap joint

T A~ RS HFREL? i = 3705

[ISO/TR 25901:2007, 2.131]

3.18

verification 75+

confirmation, through the provision of objective evidence, that specified requirements have been fulfilled
R EVGES > AR LR X &R

[ISO 9000:2005,5! 3.8.4]

© 1SO 2012 - All rights reserved 3
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4 Reference numbers, symbols and abbreviated terms # % % » + % foigd @

4.1 General #it

The following abbreviations and reference numbers shall be used when completing the welder's
qualification test certificate (see Annex A).

BE %I FRAGRE M R T BT fob L hE (L EA) -
4.2 Reference numbers of welding processes % &1 7 # 4 ‘m ¥

This part of 1ISO 9606 covers the following manual or partly mechanized welding processes
(reference numbers of welding processes for symbolic representations are listed in ISO 4063): & t7/& & &+
IR AR it BT o (ISO4063 7417 %1 32 F)

111 manual metal arc welding = 1 & 58% (% A ¢ 380% )

114 self-shielded tubular cored arc welding p %47 % <5% & 380% ;

121 submerged arc welding with solid wire electrode (partly mechanized)
AR AR (U4 frefi it )

125 submerged arc welding with tubular cored electrode (partly mechanized)
BRI A (3R i)

131 MIG welding with solid wire electrode

135 MAG welding with solid wire electrode

136 MAG welding with flux cored electrode 7 5% **F 121 4 k47

138 MAG welding with metal cored electrode

141 TIG welding with solid filler material (wire/rod) 4 B4 |+ 7 i+ %47 = #5% (TIG)

142 autogenous TIG welding p % H4TIG %

143 TIG welding with tubular cored filler material (wire/rod)

145 TIG welding using reducing gas and solid filler material (wire/rod)

15 plasma arc welding

311 oxyacetylene welding
See ISO/TR 25901 and ISO 857-1 for the definition of manual and partly mechanized welding.
F X LA {es freR b R g Y > 4 LISO /TR 259014-ISO 857-1 -

NOTE The principles of this part of ISO 9606 can be applied to other fusion welding processes.
ISO 96061y — R A R ILF % T H @ dg 1 77 o

4.3 Symbols and abbreviated terms {+ 5 -’57 ¥
4.3.1 For test pieces 1~ & it

a design throat thickness % % 4. & &

BW butt weld =+ &% 4

D outside pipe diameter & “ &

FW fillet weld & %% =

I length of test piece & it X &

I half-width of test piece & * £ -

I examination length &2&X &

P plate =

s deposited thickness or fused metal thickness in butt welds~+4 &% 2@ G fr b R &3 & % 5 &
t material thickness of test piece (plate or wall thickness) & i st #L B & (7 & k2 E )

4 © 1SO 2012 - All rights reserved
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52
T

z

ISO 9606-1:2012(E)

deposited thickness of test piece for welding process 1'% 4% j# 1 avwg 23 8k &
deposited thickness of test piece for welding process 2 "3 3= ;2 2 G 238k &
pipe?)

leg length of fillet weld % % & %X

4.3.2  For filler materials * = 1 % 42

nm

no filler material % 3 41 ¢

The symbol for type of covering or core is based on those given in various International Standards on
filler materials. % # # & s S £ 3)eh s F A7 A PEFFLY § X B AR HEF

03
10
11
12
13
14
15
16
18
19
20
24
27

rutile basic covering £ = % 54 %

cellulosic covering * ‘2% 3 4

cellulosic covering * ‘2% 4

rutile covering £ = % # 4

rutile covering £z % A4

rutile + iron powder covering £ = 7 & & ¥ % A &
basic covering g+ % &

basic covering 1+ % &

basic + iron powder covering 1+ £ & # % % &
limenite covering £ 4% 4 % 4

iron oxide covering ¥ i &k % 4

rutile + iron powder covering £ = % & J& % ® # &
iron oxide + iron powder covering ¥ i £k £ Jg 5 % A
basic + iron powder covering w1+ £ & 4 * A
basic covering #* 1+ % A

basic covering g+ % &

acid covering s+ % A

basic covering or electrode core — basic w7 4 & 5

cellulosic covering * &% 4| % 4

rutile covering or electrode core — rutile, slow-freezing slag £ = 7 3| H A & 7 » REH A
rutile — acid covering £ = £ i1+ 3 4

rutile — basic covering £ = % - - % &

rutile — cellulosic covering £ = & * 4% 4| A A

rutile — thick covering £ = % 3| & % &

1)
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metal cored electrode or metal powder 5.1 - @K

electrode core — rutile, fast-freezing slag. s - £ = % > L& HAA

solid wire electrode — solid rod . =% &% “* /3 v **

electrode core — rutile or basic/fluoride electrode. 75~ & = 7 & g e/ & it 4~

core — basic/fluoride, slow-freezing slag electrode. %7 s -+ 14/ & * ¥ > B A A3 A

core — basic/fluoride, fast-freezing slag electrode. i -s /4 i & > L& F A4

N < s<®»n TZ

core — other types . %5 -H i ]

4.3.3 For other weld details 7 < # # % 4% ‘w5

fb flux backing *% 714+ 4

bs welding from both sides. »* & %
Ci consumable insert %3 it £ 45

Iw leftward welding . = % /*

mb material backing .’% 44 £

gb gas backing .7 4t f

mi multi-layer . % &

nb welding with no material backing. % 4+ £ % 3%
rw rightward welding . + %

sl single layer . & E

ss single side welding . & & %

4.3.4 For bend tests * = 7, & jp|5&

A minimum tensile elongation after fracture required by the materialif L L2 & foek L2 # F
d specification diameter of the former or the inner roller = 42 & p 2 3L B &

t

s thickness of the bend test specimen 7% # & $£enE B

4.3.5 Types of arc welding * 7% 2 3]

MAG metal active gas £ /g #1114
MIG metal inert gas & /& 7127 i+
TIG tungsten inert gas & #5141 i+

5 Essential variables and range of qualification A * = 4cfr 3 #2575 ]
5.1 General it

The qualification of welders is based on essential variables. For each essential variable, a
range of qualification is defined. If the welder has to weld outside the range of welder
qualification, a new qualification test is required. The essential variables are:

BAFHROR AT A AT o T E A AT H RV - P REAEF o ek B A AR FHRE T
REREMFREEATDTRIMF « AXT &AL

— welding process(es);’% #& > /£

— product type (plate or pipe); # & #4] (Ffcg )

6 © 1SO 2012 — Al rights reserved
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— type of weld (butt or fillet); % %4* & (4% ok B%) ;

— filler material group; # v 44 L 2 5]

— filler material type; # % 443 # 4] ;

— dimension (material thickness and outside pipe diameter); = <+ (## 5 A frg &)
— welding position; ¥ %

— weld detail(s) (material backing, gas backing, flux backing, consumable insert, single side welding, both
side welding, single layer, multi-layer, leftward welding, rightward welding). % &% (#8442 » § 442 >
yﬁﬂﬁ1’¥%$ﬁ,ﬁa&ﬁ’ﬂﬁﬁﬁ'ﬁ&’ié’éiﬁﬁ’@?@ﬁ)°

The parent material group(s) and subgroup(s), in accordance with ISO/TR 15608, that are used in the test
shall be recorded on the welder's qualification test certificate.

PP @R R e fod 2 (19421SO/ TR 15608) fois % ik 1 e R iR i#7Ed

5.2 Welding processes %1
Welding processes are defined in ISO 857-1 and listed in 4.2. %% 3%1 & & 1SO 857-17 % v # #4.27 7|

Each test normally qualifies only one welding process. A change of welding process requires a new
qualification test. i ¥ - # 1 RP# i~ & - % did Az o R TR OF & ATHE LR

Exceptions are as follows: iz 12 % “,f ok

— a change from solid wire electrode 135 to a metal cored electrode 138, or vice versa, does not require
requalification (see Table 5);
Ao B¢ PA3ET A g S B138 0 F 2R A FRERTTRAAE (LAD)

— a change from solid wire electrode 121 to a tubular cored electrode 125, or vice versa, does not require
requalification (see Table 5);
A B PATF] F RS P26 T > F 2R A FRERTE L (LAD)

— welding with 141, 143 or 145 qualifies for 141, 142, 143 and 145, but 142 only qualifies for 142;
KHEERZSE 141143 2 1457 R E 141142143~ 145> e §_142 ~ac B £ 142

— qualifying the welder for dip (short-circuit) transfer mode (131, 135 and 138) shall qualify him for other
transfer modes, but not vice versa. == 4= 2 131> 135 {0 138 @ * ©L T8 & 0% e GRS
R E R ORGP o b AR R DA 0 F 2 PR 7
However, it is permitted for a welder to be qualified for two or more welding processes by welding a single
test piece (multi-process joint) or by two or more separate qualification tests. The ranges of
qualification concerning the deposited thickness for each welding process used and for the multi-process
joint for butt welds are givenin Tables1and 6. 2@ » wiF% 1@ % EE [82 (1 82L) fdida )
REINERBOETRFERAAR NS I BRI REFE R ATfr£64 N0 § X ATR* R PR ot s
Bihd 1 PR AR R S H T o

© 1SO 2012 - All rights reserved 7
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Table 1 — Deposited thickness range of weld metal for single and multi-process joints for butt welds
B f S RRES R AR e IR RS

Welding process used for test piece
PR T

Deposited thickness range qualified
according to Table 6 /% Zc 5 & = 5112 & 46

Single process joint
H1gHd

Multi-process
joint % 1 7 &

&

3
1 welding process %31 £ 1(ss nb) 1
2 welding process 3 #1 z 2 (ss mb)

for welding process 1:

§ =851

for welding process 2:

s =82

s=51tso

2

$2
$2

4 for welding process 1: for s = 51 + 55
1 welding process 1
for welding process 2: | only for welding of
% Sp the root area
gLE |
R SR - K ]
= 1 R
1 welding process 1
2 welding process 2
3 welding with backing F 4+ 4+ *% #(ss mb)
4 welding without backing % 4+t % #:(ss nb)
NOTE See 4.3.1 for definitions of the variables. 7 X X & sz ¥ » %4, 3.1

5.3 Product type # & # %]

The qualification test shall be carried out on plate, pipe or other suitable product form. The following criteria

are applicable: F 2 ipl& fotedr » A H B S e BA0 H 2T o

i‘é’” IVaaY ;‘,{_ii :

a) test piece welds with outside pipe diameter D > 25 mm cover welds in plates;

3 D>25 mmearE 2 e ¢ o E %

b) test piece welds in plates cover welds in fixed pipe of outside pipe diameter D > 500 mm; in accordance
with Tables 9 and 10. “} %=D2500 mménE Z_§ ¢ ehT 45 % ¢ chng i 0% 4 4948 £ 9 £ 10 -

c) test piece welds in plates cover welds in rotating pipes of outside pipe diameter D > 75 mm for welding
positions PA, PB, PC, and PD; in accordance with Tables 9 and 10.
it D275 mmeEit F ¢ F I R iR 2% Bk L PAS PB o PC{rPD; 94 %9{-% 10

© 1SO 2012 — All rights reserved
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5.4 Type of weld % %4 #

The qualification test shall be carried out as butt or fillet welding. The following criteria are applicable.

TR R AR AN A% o R T AAN

a) Butt welds cover butt welds in any type of joint except branch connections [see also c)].
ST f T E PR I iR L PR [T o) o

b) Butt welds do not qualify fillet welds or vice versa. It is, however, permissible to qualify a fillet weld in
combination with a butt weld, e.g. single bevel joint preparation with permanent material backing (a
minimum test piece thickness of 10 mm shall be used). See Annex C.
AEA G RE AR F 2R R AR - AL R bded A A RFESHY B2
CEFEE RS 10mm) > 4% - 4 AR5 &4 i‘i YF/i]l B C-
For this combination test, all testing requirements specified in this part of ISO 9606 shall be fulfilled and
associated ranges of qualification shall be given based on the test conditions.
WA BEEIE S & AT R ER Koo p X TR RBEEL RS

c) Butt welds in pipes qualify branch joints with an angle >60° and the same range of qualification as in
Tables 1 to 12. For a branch weld, the range of qualification is based on the outside diameter of the
branch.# + x$4 % 2.(% # $+4)ig & 7 & R 26054 § 2 & 1~% 12 #7 hfple 5o Fl o x4 £
Sﬁ’%/—é ) HA+ 3 al%]nzh?mz}AJ ,;,]L%o

d) For applications where the type of weld cannot be qualified by means of either a butt or fillet or for branch
connections of less than 60°, a specific test piece should be used to qualify the welder, when specified
(e.g. by the product standard).) 4c% £ & # *442% & & % & & B <60 B AP a1
oAk d EIRE R o BlA0S ST i B iR o

e) Butt welds may qualify fillet welds if a supplementary fillet weld test piece (see Figure 3) is welded with
each process, filler material (FM) group and electrode covering/core, in accordance with Tables 3, 4,
and 5. The test piece shall be at least 10 mm thick, or the thickness of the butt weld test piece if the
thickness is less, and completed using a single layer in the PB position. For this supplementary test, the
welder shall be qualified for all fillet welds as given for the butt weld qualification variables related to the
range of qualification for fillet welds (e.g. Tables 7, 8, 9, 10 and 12) Fillet weld positions PA and PB are
qualified by this test. 4% 3 43 ~ 4fcben® F o4& [ itz > HL AR (FM) 20 5§ g4
BB ERARPER (£ LFS) o RS AT ;«Té ’%g;o BRI 410 mm «ar% );f;zsz )
PIRd st id 2 cnf B > B APB-E @ % H B o 47 pbab g 1 B3 5 &%%E féﬁ?l”ﬁ
X vt ig b A ERT BTG & B AERDTR (Hrd7-8-9- 10«}r12) £ % 40~ % PA{-PB
LU R

5.5 Filler material grouping 3 ~c 47! 2 %]
5.5.1 General fzit

The qualification test shall be carried out with filler material from one of the groups listed in Table 2. When
welding with filler materials outside the filler material grouping in Table 2, a separate test is required.

Foig k£ 20 arFEd ch- PELPRE TR RIRF o X5 A 29 B bkl e b i i 7R P

2 EE PR o

The parent material used in a qualification test should be from any suitable material from ISO/TR
15608, material groups 1 to 11. F iRl ¢ @& * ch* 4422 % p ISO/ TR 15608 % 11 1122 iz iv & ig

5.5.2 Range of qualification 7' 1 7= 5
Filler material groups are defined in Table 2. 3£ " 44 2 & £ 27 = ¥

Table 2 — Filler material grouping 3. =t 3L ‘2%

Group | Filler material for welding of Examples of applicable standards #p % {74
TR R L
FM1 Non-alloy and fine grain steels 1ISO 2560,[21 ISO 14341,[81 ISO 636,11 1ISO 14171,6]
L8 & e d f A ISO 17632[14]
FM2 High-strength steels & & & 4 ISO 18275,[2111SO 16834,[13] ISO 26304,[25] ISO 18276[22]
FM3 Creep-resisting steels#ui% 4 Cr < 3,75 % |1SO 3580,[31 ISO 21952,[23] ISO 245981241 ISO 17634[16]
FM4 Creep-resisting steels 3,75 <Cr<12 % ISO 3580,[81 ISO 21952,[231 ISO 24598,[24]1 ISO 17634[16]
FM5 Stainless and heat-resisting steels ISO 3581,[411SO 14343,[91 ISO 17633[15]
4 A it A
FM6 Nickel and nickel alloys & 4-4 & & ISO 14172,[71 ISO 18274[20]

© 1SO 2012 - All rights reserved 9
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Welding with a filler material in one group qualifies the welder for welding with all other filler
materials within the same group, as well as other groups, listed in Table 3, and welding on parent
materials from groups 1 to 11. % 1 je il 25| ¥ e - AU H A R R R 0 0 GRS Rl g 2
Eoapf s i 3 hH i 2R v * 2yt 1 R .

Table 3 — Range of qualification for filler material 3. “ 43 L H 37 .55 5]

Filler material Range of qualification # # 7= |
B A FM1 FM2 FM3 FM4 FM5 FM6

FM1 x x — — — —
FM2 x x — — — —
FM3 x x x — — —
FM4 X X X X — —
FM5 — — — — x _
FM6 — — — — x X

x  indicates those filler materials for which the welder is qualified. % 7 "% 1 & #4 3 L 444

— indicates those filler materials for which the welder is not qualified. # 7 78 "% 1 7 & 2 3 2o 5L

5.6 Filler material type # * 43 # 4|
Welding with filler material qualifies for welding without filler material, but not vice versa.
HE A HP BB RE A AR AER F 27 (7 o

NOTE For processes 142 and 311 (without filler material), the parent material group used in the test is the material
group that the welder is qualified for.
AT 1 14240311 (RE L H) > PP R A e %1 S faple .

The ranges of qualification for filler material type are given in Tables 4 and 5.
o4 fekb A EAHESR LT

Table 4 — Range of qualification for covered electrodes? ’% % 73 % Z 7= §)

Weldi Type of covering used Range of qualification 7 ;= 5]
ocess o nthetest A, RA, RB, RC, RR, R B c
process | yia% e f g #3 - RA,RB, RC, RR
- 03, 13, 14, 19, 20, 24, 27 15, 16, 18, 28, 45, 48 10, 11
A, RA, RB, RC, RR, R
< — —
03, 13, 14, 19, 20, 24, 27
B
111 x x —
15, 16, 18, 28, 45, 48
C
J— _ X
10, 11

x indicates those filler materials for which the welder is qualified. % 7+ % 1 & f& 3 o 443
— indicates those filler materials for which the welder is not qualified. # 57 784 "% 1 % & $2 a3 S 4L

@ For abbreviations, »{ -~ 57 see 4.3.2.

b The type of covering used in the qualification test of welders for root run welding without backing (ss nb) is the type of covering
qualified for root run welding in production with no backing (ss nb).
LR AES LG A AR R E AR F S £ (ssnb) &4 4P R FAORIGRERAR IS £ (ssnb) -

10 © ISO 2012 — All rights reserved
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b
Table 5 — Range of qualification for filler material typesa B E A e 5 T

Filler material types used in test piece Range of qualification # 1= 7]
SRE Y R i SR # A S M B R,P,V,W,Y,Z
Solid wire electrode, rod &« % 4 > $(S) x x — —
Metal cored electrode, rod £ /s <% 4 > #& (M) X X — —
Flux cored electrode, rod # <% ** » #(B) — — x X
Flux cored electrode, rod (R, P, V, W, Y, Z) — — — X

x indicates those filler materials for which the welder is qualified. % 7= "% 1 & f& &3 & 4L

— indicates those filler materials for which the welder is not qualified. # 7= 7Rt 2% 1 2 & s S L

a  For abbreviations,*f -~ %7 see 4.3.2.

b The type of flux cored wire used in the qualification test of welders for root run welding without backing (ss, nb) is the type of
flux cored wire qualified for root run welding in production with no backing (ss, nb).
WL FEHAEY G A A (ssonb) GRS A Edn 4 AP kG A At (ssoonb) 9 1% & RS o] .

5.7 Dimensions ¢ -}

The welder qualification test of butt welds is based on the deposited thickness and outside pipe diameters.
The ranges of qualification are specified in Tables 6 and 7.

ARG AR L TR P ERAEF MR, AR £ 6 2 AT M AT T

It is not intended that deposited thickness or outside pipe diameters should be measured precisely, but rather
the general philosophy behind the values given in Tables 6 and 7 should be applied. ## #1 & %% 4. & /8 & & &
PRI AZIER 0@ f_ﬁ el E A& 6 frd T P &EF 2ehRAARD o

For fillet welds, the range of qualification for material thicknesses is specified in Table 8.

AT AR AR ERNE R F A8 g

For test pieces of different outside pipe diameters and deposited thicknesses, the welder is qualified for:
T F RSB AL LR L R SRR
— the thinnest through to the thickest deposited and/or parent metal thickness qualified; and
ABEF| B Badp Efc/82 2 ER EH e
— the smallest through to the largest diameter qualified (refer to Tables 6 and 7).
REdb e g+ bz idind 6 fck To

Table 6 — Range of qualification of deposited thickness for butt welds Di T
imensions in millimetres

}T#&{g%{g‘i/{}%‘}ig é‘;‘:'ﬂ g _'f_ﬂil/:_' %‘7}
Deposited thickness of test piece '# = % % £ i & /i Range of qualification i {2 /= F1&P
S
sto 3¢
or
s<3 s to 2s°

whichever is greater P~ = ?{

3<s<12 3 to 254

s> 126f >3

@  For single process and the same type of filler material, s, is equal to parent material «.
1T E - RS fomk A A s BT R HER L , .
For branch joints, the range of qualification for deposited thickness is: £ ¢ % 4% > F & g & & fh £ 7= Flor™

— for set-on branch, see, for example, Figure 1 a), the deposited thickness of the branch;
A geta(Fa) (WF la) Lg% dg g B RZ i
— for set-through and set-in branches, see, for example, Figure1 b) and c), the deposited thickness of the main pipe or shell.
FErFET TN (LA Ibdrle) tAFaAkeahBds bR
C  For oxyacetylene welding§ z *’% (311): s to 1,55
d  For oxyacetylene welding § & *%(311): 3 to 1,55
€  The test piece has to be welded in at least 3 layers #4 3 © %4 3 £
f For multi-processes, s is the deposited thickness for each process. 1 5 fé 4% 48> 2 v s EXZ P 2342 B 5 R -

© 1S0O 2012 — All rights reserved 11
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|

|

Ll 2

' |
I !
L 2 g
| |
|! |
| |

a) Set-on i ;¢ b) Set-throughy 7 ;¢

L
!ﬁL

c) Set-inj® » ;&

19

Key

D outside pipe diameter ¢ *t & &

s deposited thickness or fused metal thickness in butt welds~+ 4% %4 & Jg & & o' 2c & f 5 A&
t  material thickness of test piece (plate or wall thickness):& 2 #3#L E & (45 & 25 )

1 branch & &

2 main pipe or shell i & & %+

Figure 1 — Branch types % ¢ # 1|

Table 7 — Range of qualification for outside pipe diameter ¢ *t = % £ ;= 7]

Dimensions in millimetres

SR
Outside pipe diameter of test piece? Range of qualification
ke D T
D<25 Dto 2D
D>25 >0,5D (25 mm min.)
@  For non-circular hollow sections, D is the dimension of the smaller side.
=T LA 7 e 0 A o DA 2 e+

Table 8 — Range of qualification of material thickness for fillet welds
R ER R E T

Dimensions in millimetres

Tt E K
Material thickness of test piece Range of qualification
FEHERR 1 el
t<3 1to 21, or 3, whichever is greater #~#2 «
t>3 >3

© 1SO 2012 — All rights reserved
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In the case of branch welding, the deposited thickness criteria to which Table 6 applies and the outside
pipe diameter criteria to which Table 7 applies are as follows:
AT R ERE O REEEERITAREL G B RITARELT > BE AT

— set-on: the deposited thickness and outside pipe diameter of the branch [see Figure 1 a)];
FaS[la) | AF PR AE R

— set-in or set-through: the deposited thickness of the main pipe or shell and the outside pipe diameter of
the branch [see Figure 1 b) and c)].
FrFrE T TN LE D) fre) ] A f A ERfos L

5.8 Welding positions % 3 i %

The range of qualification for each welding position is given in Tables 9 and 10. The welding positions

and symbols refer to ISO 6947. £ 94r£10% L7 { B3 i= % hE 55 F) - B & =5 ot F £ $1S0 6947 -

The test pieces shall be welded in accordance with the testing positions specified in ISO 6947.

TR R RRISO 69474 T aiplR B 2 TR

Welding two pipes with the same outside pipe diameter, one in welding position PH and one in welding

position PC, also covers the range of qualification of a pipe welded in welding position H-L045 using upward

welding. H4&A 3t ipl g 0 - PR AREREEPH ¥ - RRA%RKREEPC 2 BE TR Y e P BEAGRED

EH-L045° % izchg & =T -

Welding two pipes with the same outside pipe diameter, one in welding position PJ and one in welding

position PC, also covers the range of qualification of a pipe welded in welding position J-L045 using

downward welding. "54&A 3¢t mipfe g 0 - PR AR EEP] 0 - PR AREEEPC 2 a1 e T R

R B J-L045° RdE g il R T

Outside pipe diameters D > 150 mm can be welded in two welding positions (PH or PJ 2/3 of circumference,

PC 1/3 of circumference) using only one test piece. This test covers all positions for the direction of welding

used in the test. =i * — Pox 23w W A A 4 %88 (W% GPHNP] 2/3> W% PC 1/3) %84 &ED >=
150 mmerg 3 o ZRPRLE T il’f'?f#“ AR w T i E e

PC

PH/PJ
PH/PJ

NOTE For welding position symbols, refer to ISO 6947.
HECEAF A L ISO 6947 -

Figure 2 — Outside pipe diameter D > 150 mm, positions
‘bz D2150mm g F R R E
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Table 9 — Range of qualification for welding positions for butt welds -« $= % 2% 3% 3 #2.5= F]

Range of qualification ¥ 1= 5]
TeStE;;g; ?;;;ition PA PC PE PE PG
Flat Horizontal Overhead Vertical up Vertical down
PA X — — — —
PC x x — — —
PE (plate) x x x — —
PF (plate) x — — x —
PH (pipe) x — x x —
PG (plate) — — — — x
PJ (pipe) x — x — x
H-L045 X x x x —
J-L045 x x x — x
NOTE See also 5.3.

x  indicates those welding positions for which the welder is qualified. # 77 % 1 7Ra: R 32 = ¥ &

— indicates those welding positions for which the welder is not qualified. % 7+ % 1 7Ri B 45 =% 3 &

Table 10 — Range of qualification for welding positions for fillet welds & % 6% 4% = ¥ 05 #2575 )

Range of qualification 7 # i< 7]
Tes‘i,;‘ % ?;’g““" PA PB PC PD PE PF PG
Flat Horizontal Horizontal Overhead Overhead | Vertical up | Vertical down
PA x — — — — — —
PB x x — — — — —
PC x x x — — — —
PD x x x x x — —
PE (plate) x x x X x — —
PF (plate) x x — — — X —
PH (pipe) x x x x x x —
PG (plate) — — — — — — x
PJ (pipe) x x — x x — X

NOTE See also 5.3.

x  indicates those welding positions for which the welder is qualified. % 7+ "% 1 7Rut R 32 = ¥ & 2
— indicates those welding positions for which the welder is not qualified. % 7= "5 1 7R 23> % 7 & &

14 © 1SO 2012 — Al rights reserved
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5.9 Weld details % . ‘w5
Depending on the weld details, the ranges of qualification are shown in Tables 11 and 12.
RESRZ DS > SR FHeR o2 12977

When welding with process 311, a change from rightward welding to leftward welding, and vice
versa, requires a new qualification test.

B F o MBS 3112 (R RR 0 2B d LR AR 2 08 RaTehd ok o

Table 11 — Range of qualification for backings and consumable inserts £ = {i= #1414t f, 2 /= 7]

Range for qualification for backing and consumable inserts 4t # -2 Hg‘p@i I ASE S 5
Tes“;q(;:;r;dfition No backing Material | Welding from bac?;i; Consumable Flux
o EE | beckng | bohedes | DRSE | M | STHP
(ss,nb) (ss,mb) (bs) (ss,gb) (ci) (ss,fb)

No backing % 4t 4% (ss,nb) x X X X —_ X
Material backing# %t 4 (ss,mb) — x x — — —
Welding from both sides (bs) — x x — — —
%G R
Gas backing 1 444t (ss,gb) — x x x — —
Consumable insert 4= H%’Sq*;’(ci) — X X — x —
Flux backing % 3|44 4t (ss,fb) — X X — — X
x  indicates those conditions for which the welder is qualified.4p 21 %% 1 £ fechf 2
— indicates those conditions for which the welder is not qualified. #F} LR S R - NSt

Table 12 — Range of qualification of layer technique for fillet welds % % %4 & 3 & § % hi= §]

Range of qualification 7 # = F1°
Test piece *# i* Single layer i £ Multi-layer % &
(sl) (ml)
Single layer# £ (sl) X —
Multi-layer % £ (ml)2 x X

x  indicates the layer technique for which the welder is qualified. % -7 *% 1 & $ ek K
— indicates the layer technique for which the welder is not qualified. % 7 %% 1 % & ek HF K

@ During the welding of the test piece, the examiner shall perform visual examination of the first layer in accordance with Clause 7.

poFit e > RAF EREFTAIS - B2 EP KR
b When a welder has been qualified using a multi-layer butt weld and he or she makes the supplementary fillet weld test described
in 5-4 e), he or she is qualified for both multi- and single layer fillet welds.4c% - 4% 130 id 7«4 5 5 B %45 > 5 7 4% b de) & %4

ERGRIE B3 SFF SR ;rhjx.i' ToApet g R E B el B RET

6 Examination and testing i ¥ {r#.3&

6.1 Examination s ¥

The welding of test pieces shall be withessed by the examiner or examining body. The testing shall be
verified by the examiner or examining body.

EEERRLD B S EEI UL MEE T A AT A e -

The test pieces shall be marked with the identification of the examiner and the welder. Additionally, welding
positions for all test pieces shall be marked on the test piece and, for fixed pipe welds, the 12 o'clock welding
position shall also be marked. &% + F A7 26 f e 1 cnf > o §F b Ap iF b R B L AR H T
Dot T HE g A28 A R

© 1SO 2012 - All rights reserved 15



ISO 9606-1:2012(E)

The examiner or examining body may stop the test if the welding conditions are not correct or if it appears that
the welder does not have the skill to fulfil the requirements, e.g. where there are excessive and/or systematic
repairs. e iR A A BN % D 002 LG R EE g o RIER F S A AT LB LRDR o i F e/
B OA LS i S o

6.2 Test pieces # ¢

The shape and dimension of test pieces required are shown in Figures 3 to 6.
R 1 A0k o o 4o F]3 3 67

A minimum test piece length for plates of 200 mm is required; the examination length is 150 mm. For pipe
circumferences of less than 150 mm, additional test pieces will be required with a maximum of three test
pieces. = g | E i X R & K4 200 mm 5 £ H XA # 150mm o~ o] T 150 mmig iE B K o U8 F & IR b ep
ENE I WA

Dimensions in millimetres
=125 =125 H{*: mm

2200

>

Key
t  material thickness of test piece & # #L & &

Figure 3 — Dimensions of test piece for a butt weld in plate
iR g it ¢
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Dimensions in millimetres

2 {#: mm

t
(Fa]
N
4 M
Q
- Q
o
2125
Key
t  material thickness of test piece *# # 14 & &
NOTE The parent material can be of dissimilar thickness. # #1 ¥ 12 & 3 7 i35 &

Figure 4 — Dimensions of test piece for a fillet weld on plate 4 4 %% sigwg & = +

Dimensions in millimetres

V4 H *: mm

Key
D outside pipe diameter ¥ *}
¢t  material thickness of test piece (wall thickness) +# it 441 5 & (E=5E- )

Figure 5 — Dimensions of test piece for a butt weld in pipe ¢ if ~f3&'5 % 2 ¢
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Dimensions in millimetres

2 {=: mm

2125

Key
D outside pipe diameter ¥ *}
l4 length of test piece i# ¥ < &
¢t  material thickness of test piece (plate or wall thickness) :& i 4L B B (£ & EEE )

NOTE The parent material can be of dissimilar thickness for the pipe and plate. xt = & if fv45 » # H B R 7T 173 F
Figure 6 — Dimensions of test piece for a fillet weld on pipe ¢ = & % L& 4+ = +

6.3 Welding conditions % & 4 %

The qualification test of welders shall follow a pWPS or WPS prepared in accordance with 1ISO 15609-1 or
ISO 15609-2. The required throat thickness of the fillet weld test piece shall be defined in the pWPS or WPS
used for the test. *% 1 3 ip]:# ):E'} a4 PRISO 15609-121SO 15609-2+1] § sFpWPS2 WPS o & % 2% i i
AR BRI RESpWPSREWPS®Y v oo

The following welding conditions shall apply. I‘_ﬁ Para TR AR

— The test piece shall have at least one stop and restart in the root run and in the capping run. When more
than one process is used, then at least one stop and restart shall be carried out for each process,
this includes the root run and final run. The stop and restart areas shall be marked.

FE AT REE oL G RE P T 0 G - AR e AR o ek R S PR FRE R - PRRES
FeX b g - AR AR F AR RIBE o B R 0 ATl

— The welder shall be allowed to remove minor imperfections by grinding, except for the capping run for
which only the stop and restart may be ground. The permission of the examiner or examining body
shall be obtained. %% F & ¥ :24viap £ % > 31 a2 S B HR 7 NI G B> 23 ’$ e S R
Ed BT RERL A

— Any post-weld heat treatment required in the pWPS or WPS may be omitted at the discretion of the
manufacturer. pWWPS & WPS # & R G 238 » I3 F ¥ 049 7 G
6.4 Test methods #£:52> j%

After welding the test piece shall be tested in accordance with Table 13. "% % & » 4% PR & 13:2 7 P:&

If the weld is accepted by visual testing, the remaining test(s) according to Table 13 shall be carried out.

YoS R AT it P OPIEER o P e R A 132 7 H AR

When material backing is used in the qualification test, it shall be removed prior to destructive testing
(except for macroscopic examination) and need not be removed before non-destructive testing (NDT).
TOERY AARFEN > LA FERH LR, s 2 "$ » e NDT = 7 &3 “$ o

The test specimen for macroscopic examination shall be prepared and etched on one side to clearly reveal
the weld. Polishing is not required. * 7 jfars §or %% 0 ZAOUFEHE R G- 1§ 3 B4R o - 7 & Rk
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Table 13 — Test methods #7523 2

Test method 155~ Butt w&il.;i*é‘l&;:t; ;)r pipe) | Fillet we;(‘i{;i‘r;;dﬁb;agch joint
Visual testing according *t 2L+ 25 to ISO 17637 mandatory & #/| mandatory & #1
Radiographic testing according &t 2 # #4to 1ISO 17636 mandatory s 42.0.C not mandatory 2k 1]
Bend test according %, # & 2% to ISO 5173 mandatory & 42.0.d not applicable # ig *
Fracture test according 4 % # to ISO 9017 mandatory g 42.0.d mandatory s 41

@  Either radiographic testing or bend or fracture tests shall be used. % (RT) » 2 & » ¥4 iE szt H —
b When radiographic testing is used, then additional bend or fracture tests are mandatory for welding processes 131, 135, 138
and 311, & @& # S @ ApRIER > Plxd T B4 27131 ~ 135 ~ 1384311 32 {7 4o e B o &8 20 )R
¢ The radiographic testing may be replaced by ultrasonic testing according to ISO 17640[19] for thicknesses =8 mm on ferritic steels
only. In this case, the additional tests mentioned in footnote b are not required.
8mm 12 Foekk F A bt B(RT)7 * @ 421SO17640 «0UT F & o 3P FR ™ 2 & fb ¢ & Flavigde g de o
d  For outside pipe diameters D < 25 mm, the bend or fracture tests may be replaced by a notched tensile test of the complete test
piece (an example is given in Figure 9). *F =D »25mm g » L0 SR v % gk o o W ORIEEF R (LEY) o
€  The fracture tests may be replaced by a macroscopic examination, performed according to ISO 17639[18], of at least two
sections,at least one of which shall be taken from the stop/start location.
WAl g IeT 0 IS0 17639 M8l 1 @ f3ma 2 (Fend s A (R H P 25 A A ik b /B nim § 2T e

f The fracture tests on pipes may be replaced by radiographic testing. F %72 i 227 11 % &t 5 PR AR E P 18 5

6.5 Test piece and test specimen 7 i fri& £

6.5.1 General {%if

In 6.5.2 and 6.5.3, details of the type, dimensions, and preparation of the test pieces and test specimens are
given. In addition, the requirements for destructive tests are indicated. For root, face or side bend, or fracture
tests, one specimen shall be taken from the start and stop area in the examination length.

76.5.206.5.3¢ » B I T R B AR ELAHEA] > G od] § ri g L e gt th o g 0 BT IRPR ek R o
TR A ARG BA ARARE 0 AR X R e BB [ R

6.5.2 Butt weld in plate and pipe J {r§ % 4

6.5.2.1 General - & f

When radiographic testing is used, the examination length of the weld (see Figures 7 and 8) in the test piece
shall be radiographed. & ¢ * &t S RApRIER > Foxdsd i @ B § X R (LET{8) E 7863 Rp -

When fracture testing is used, test specimens may be longitudinally notched in the centre of the weld of the
side in tension in order to achieve a fracture in the weld. All notch preparations according to ISO 9017 are
permitted. & i@ * BB RER >+ 7 RIREBIA > T O A PR Y S e 3 o LFRRISO 901732 7

AT E G o

All test specimens shall be tested in such a manner that fracture is reached and the specimen examined
after fracture. #77 & $EE 203k FIwr ] en= SN2 (758 > B Lwrgl S G R

6.5.2.2  Fracture testing only i~ @#r 4] & 38

For butt welds in plate, the test piece examination length (Figure 7) shall be cut into four test specimens of
equal width in accordance with the dimensions given in Table 14.

T iR BB AIY BN FRREREXR (FT) e R

For butt welds in pipe, the test piece examination length (Figure 8) shall be cut into four test specimens

of equal width in accordance with the dimensions given in Table 14.
AT R R RREBAY AN H AR ERER (F8) e [ B R

© 1S0O 2012 — All rights reserved 19



ISO 9606-1:2012(E)

Dimensions in millimetres

Key
Iy length of test piece # 7= <X &
I,  half-width of test piece:& #* f - &

l;  examination length #3< &

Figure 7 — Examination length for fracture test specimens for a butt weld in plate
P E AR AR I X R

Key 3

I;  examination length 7% &

1 one root fracture or one root transverse bend or one side-bend test specimen - 1 13 & #8419 G # B 2% i) DR
2 one face fracture or one face transverse bend or one side-bend test specimen — 4 & & #74 & & & 4 % & 7] 5842
3 one root fracture or one root transverse bend or one side-bend test specimen - 4 13 & %A 243 a 45 5 & ] LA L
4  one face fracture or one face transverse bend or one side-bend test specimen — /4 & & #r4l &¢ it & 4 & & 7] &8

Figure 8 — Examination length and locations for fracture or bend test
specimens for a butt weld in pipe & *f4& % e B & Lo F X R oz g
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Table 14 — Width of fracture test specimens #7747 &

Dimensions in millimetres & i*: mm

= i B
Plates 1= (P) gr:)il;ctdt.ype : “; . JD £ oi S (T Width of fracture test specimens
utside diametert iz, D, of pipes# (T) R T R
X >100 >35
— 50 <D <100 >20
— 25<D <50 >10
@  For pipes with outside diameter D < 25 mm, the notch tensile test piece according to Figure 9 is recommended.

S ED25mm e o sk v de W iEFeds HaE R 9 2T .

Dimensions in millimetres & = : mm

300

Key
d  diameter of the former or the inner roller p* & ¢t mE &
Holes are not allowed in start and stop areas. 3 % ¥ & f &L

Fort>1,8 mm:d=4,5mm
Fort<1,8 mm:d=3,5mm

Notch profiles s and q are also permitted in circumferential direction according to ISO 9017.
W o boenak o A5k aFge IS0 9017 ak* & (s) Afe (q) A e
Figure 9 — Example for notch tensile test for pipe test piece outside diameter <25 mm
b E<=20mmeR g 3 F I ek T g WO IET ]

NOTE

6.5.2.3 Bend testing only ~ 7, # %
Bend tests shall be performed in accordance with ISO 5173. 1342 1ISO 5173 ka2 & &7

When only bend testing is carried out, the following conditions shall apply.
2 E R RN s R E T AR

For thicknesses 7 < 12 mm, a minimum of two root and two face bend test specimens shall be used, and
the complete examination length shall be tested.

ER12 22246 542 P H 25845 @ 2 B4 KR ME R

For thicknesses ¢ > 12 mm, four side-bend test specimens shall be used approximately equally spaced along
the examination length. & & t212 %3 e g X B PP 4 1 P EEH -

For pipe butt welds, the four specimens shall be equally spaced in accordance with Figure 8.
AT F RN fed 8 BT 4 4RI TR

In all cases, at least one specimen shall be taken from a stop/start location. For this purpose, it is possible
that a side-bend specimen can be substituted by a root-bend specimen. iy &2 95pf - T 5 — [ LR B
g,igr’»,\—fm}'(gi\w B o4y f P ey ¥y v - /]‘ PR EET 0 - /l‘ #* 1;?\»;%‘3'_%% AV
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When transverse bend testing or side-bend testing is used, the diameter of the former or the inner roller shall
be 4¢ and the bending angle 180° for parent metal with elongation 4 > 20 %. For parent metal with elongation
A4 <20 %, the following equation shall apply: it 7 & ] 20 Fpf o == a8 © 5 A220% 0% 4f > 5 % &4 42
hE frred 4ty T &R 180% o afat ¥ AS2006e0* H o ek P T A w50

_ 100x ¢4 _
A4

d

S

where ;¢ ¥
d is the diameter of the former or the inner roller, in millimetres; 7 £ s p i e & oomm s

t. is the thickness of the bend-test specimen, in millimetres; % & ‘#4£5 & > mm ;

S

A is the minimum percentage elongation required by the material standard. 441 4L;= & feed ] 26 © 5 > %
6.5.2.4 Additional bend or fracture test *if4r 2 o £ #4298

When additional bend or fracture tests are required (see Table 13, footnote b), in all cases, at least one
specimen shall be taken from a stop/start location. For this purpose, it is possible that a side-bend specimen
can be substituted by a root-bend specimen. & Z & e T S wrAEEH (L& 13 ¥ b) o AT E R
T 3 - POEERBR A AT B o A T P TR ani- f P LRET U - R LR EE R o

— For all plate butt welds, one root and one face test specimen shall be tested or two side-bend test
specimens if applicable. .z x5 4 » g % g v W2 T J g DAed LoE¥E & 2 J I LR

— For butt welds in pipe in PA or PC positions, one root and one face test specimen shall be tested or two
side-bend test specimens, if applicable.
PAfrPC %3 g% 5 » % aug® 2 - f o Bfed 20, & 2 4 P53,

— For butt welds in pipe welded in all other welding positions, one root-test specimen shall be taken from
the PE (overhead) welding position and one face test specimen shall be taken from the PF (vertical
up) position or the PG (vertical down) position, or two side-bend test specimens if applicable.

B BREEE O EEL PEREE- ¥ 2 PFEPGEER- 152 &2 1L #%k.

6.5.3 Fillet weld on plate and pipe # {-¢ & %% 4%

For fillet welds on plate, the test piece examination length (Figure 10) shall be fractured as one
complete specimen. If necessary, the test piece can be cut into several test specimens of equal width. == &
FEnd R R s FAEIER (LF] 10) 1T - R ERIZEEARIE 0 § LR FVET U A R TR

For fillet welds on pipe, the test piece shall be cut into four or more test specimens and fractured.
AT FGE kR RaE R S 4 A f A s 3

Fillet weld fracture tests on plate and pipe may be replaced by macroscopic examination. When macroscopic
examination is used, at least two specimens shall be taken. One macroscopic specimen shall be taken at the
stop/start location. {x{rg e d BB EIET Uk T H R o YR Y TP AP 0 T BB S A o
AR TIR T 8B LB - 4 B AL

Fillet weld test specimens shall be positioned for breaking in accordance with ISO 9017.
0% MR 4R R ISO 9017en3 €42 7 wig] e i
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Dimensions in millimetres & = : mm

Key
l;  examination length #3:< &

Figure 10 — Examination length for fracture testing for a fillet weld in plate 4= & ‘% 4% 4] £ £ X B

6.6 Test report ‘#7548 2
The results of all testing shall be documented in accordance with the relevant test standard.
G RPR N R IB R R AR X PR ITIRLL Fie s o

7 Acceptance requirements for test pieces '# i* 72t &

Test pieces shall be evaluated according to the acceptance requirements specified for relevant types
of imperfections. f- {338 £ =4 4p X 44 Kak | L T & Fosd g 232 720

Prior to any testing, the following shall be checked: 2 {7 iz &2 w0 AT 5|# 4
— all slag and spatters are removed; if-*f #f § 2% j& fe 1%

— no grinding on the root and the face side of the weld (according to 6.3);
LG AT R 2 B E (& 6.3)

— stop and restart in the root run and in the capping run are identified (according to 6.3);
PG F o X 6 B R odest b idee (3 6.3)

— profile and dimensions. # §zf- <

The acceptance requirements for imperfections found by test methods performed according to this part of
ISO 9606 shall, unless otherwise specified, be assessed in accordance with ISO 5817. A welder is qualified if
the imperfections are within 1ISO 5817, quality level B, except for the following imperfection types for which
level C shall apply: excess weld metal (502); excessive convexity (503); excessive throat thickness (5214);
excessive penetration (504); and undercut (501).

‘i?hf’ﬁ Bp s FE ] FRAEIS0 9606 A IR A P (T R B R AT K T ehak fende R & R 0 3R ISO 581732 {3
PR o dedk ik KR lSO 5817BAFFFIF P L Ef o B ECRSUT R IHEL] B L kT S (502) ~ WA
i+ (503) ~ %k gid+ (5214) -~ #Kn (504) 4or2 it (501) -

Bend-test specimens shall not reveal any discrete discontinuity >3 mm in any direction. Discontinuities
appearing at the edges of a test specimen during testing shall be ignored in the evaluation unless there is
evidence that cracking is due to incomplete penetration, slag or other discontinuity. The sum of the greatest
discontinuities exceeding 1 mm but less than 3 mm in any one bend specimen shall not exceed 10 mm.
TR R AER S e NI T 3mm chiE S A e Bd Il AR e eh B R AR gk o (2 d
AU BAR A v nak It ] g eh o i R ok 3 B (g immic ] 3mmend i 4 )
EAfe? wiF A3 10mm.

If the imperfections in the welder's test piece exceed the permitted maximum specified, then the welder
fails the test. 4r% % 1 72 2 ¢ nad [AZ s T e X osF @ PG 1S R g RPE o
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Reference should also be made to the corresponding acceptance criteria for non-destructive testing. Specified
procedures shall be used for all destructive and non-destructive testing.
AT AT 0 T A AR R ehIedT TR o ST BT P e 2Bl (LIRPR IS SRR A

8 Re-tests & #7iP]:#

If any test fails to comply with the requirements of this part of 1SO 9606, the welder may be given
the opportunity to repeat the qualification test once without further training do%k TR 3 7 £ 1S0 96064
AR RPFHULAALFTE- HRINDFRT > REFLF AL L E - AT RIIGR

9 Period of validity 7

9.1 Initial qualification %= 42

The welder's qualification begins from the date of welding of the test piece(s), provided that the required
testing has been carried out and the test results obtained were acceptable. The certificate needs to be
confirmed every 6 months otherwise the certificate(s) become(s) invalid.

BT RAGREDEREDH DL TR ZFT G ANIRE T REDRR R I TR e FEEGS
A EAT 2 (T - S FkiA 0 BRES IS A 3L o

The validity of the certificate may be extended as specified in 9.3. The chosen method of the extension
of qualification in accordance with 9.3, a) or b) or c), shall be stated on the certificate at the time of issue.
FEA R AT R 3N R X o 11489.3 0 a) Ab) o) EIFPuE X TR E 0 HAE S AES S
«:‘;:}El’i

9.2 Confirmation of the validity 3 x4 :4

The qualifications of a welder for a process shall be confirmed every 6 months by the person responsible for
welding activities or examiner/examining body. This is confirming that the welder has worked within the range
of qualification and extends the validity of the qualification for a further 6 month period.

BAPFREEEL D [ FRREHNAF R f /R R G o FOER T %1 2 % AR FI

a1 iF 3 /|—”/‘7ﬂif77p (ﬁﬁ%ﬁf‘\G/\ 1o

This subclause is applicable to all options of revalidation specified in 9.3.
LAk 3T 9.3 ¢ ;j-ﬂ &me— AL o

9.3 Revalidation of welder qualification & 772/ % 1 7
Revalidation shall be carried out by an examiner/examining body. € #73%E5-d & & f /¥ & 4foid {7

The skill of the welder shall be periodically verified by one of the following methods.
Ve 1 oendiay il i T 3 R 2 - 2P

a) The welder shall be retested every 3 years.”s 1 & 3£ i (7 - =t £ 37B/L % &

b) Every 2years, two welds made during the last 6 months of the validity period shall be tested by
radiographic or ultrasonic testing or destructive testing and shall be recorded. The acceptance levels for
imperfections shall be as specified in Clause 7. The weld tested shall reproduce the original test
conditions except for thickness and outside diameter. These tests revalidate the welder's qualifications for
an additional 2 years. 7 »cdf b 264 7 ¢ > EQEZ FA B il S ARAPSAZ T D A
P2 FRR o B2 Fie R o 4k Kk T Jxl S %7*mmv‘ {7 o STIRPR R B & ] R b iR R
A e )g,_;»;:—fpﬁ ');‘Kf b0 IR B R 1 m AR 3"‘ sl }, ScHPQE o

A welder's qualifications for any certificate shall be valid as long as it is confirmed according to 9.2 and
provided all the following conditions are fulfilled:
FRPAO2PILEHEFENT A AR PlEFES %1 FHRIBEG R

c) — the welder is working for the same manufacturer for whom he or she qualified, and who is
responsible for the manufacture of the product; '+ 1 * ¢ - TG F 1 17, % & [ 5 7~ Sl

— the manufacturer's quality programme has been verified in accordance with 1SO 3834-2 or
ISO 3834-3; #]:2 7 «hj £ 425 © & F IS0 3834-2: IS0 3834-33 i
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— the manufacturer has documented that the welder has produced welds of acceptable quality based
on application standards; the welds examined shall confirm the following conditions: welding
position(s), weld type (FW, BW), material backing (mb) or no material backing (nb).

‘Fuﬁa COEP I S UE R prad A g E A RR L R R A T A R R
B3 (FW- BW) > ## &4t (mb) & 2 H42& 4t (nb) -

9.4 Revocation of qualification 7 % 7%

When there is a specific reason to question a welder's ability to make welds that meet the product standard
quality requirements, the qualifications that support the welding he or she is doing shall be revoked. All other
qualifications not questioned remain valid. % 7 # %k ] [T % 1 chX BAERR 3 e A O SPa £
B RO Rz S A Fe AL PR RITILGEES o H TR FOIPALVES B G e

10 Welder's qualification test certificate s 1 7 4 2/ 4

It shall be verified that the welder has successfully passed the qualification test. All essential variables shall
be recorded on the certificate. If the test piece(s) fail(s) any of the required tests, no certificate shall be issued.
1o Al Ha F R RS GRS oGRS ) Rk 4 A B A Ao Ao %R T i TR R
RIS LA B RS

The certificate shall be issued under the sole responsibility of the examiner or examining body. A
recommended format is detailed in Annex A. If any other form of welder's qualification test certificate is used,
it shall contain the information required in Annex A. The examiner or examining body is responsible for

verifying that all essential variables are addressed in this certificate. "4 - d & & | & & A 4o f o 42
g_»r;j;fz A i 3 A:‘ FL Bl o ek @ F TP H AN k1 T’fﬁs,é;’;;;iij‘ s PR E g i AF B f\mx; 15‘ o

RIR Aol § AEERES P EE KR 0 E]d,\*n o

The following non-essential variables shall be recorded on the certificate:
T RE R R A e pi%ied AR P!

— type of current and polarity; @ Jit # 3] fe |2
— parent material group/subgroup; * 4+ 5| fv 4 25|
— shielding gas. ¥4 T i

In general, for each test piece, a separate welder's qualification test certificate shall be issued.
WF T E R RS E PR 1 FRIPEES

If more than one test piece is welded, a single welder's qualification test certificate can be issued that
combines the ranges of qualification of the individual test pieces. All essential variables for all tests shall be
recorded on the combined certificate. In this case, only one of the following essential variables is permitted to
differ except those given in 5.7. 4o i 4 — f b o T O E PAT LY - [ TR GEES o I E R
BOFEREF Z2FES  AYRFERT O RENUTLNT AR ALY - 4 > 5T Hdanfirg e

,T.

P
— type of weld, % % % 7]
— welding position, % 3> %

— deposited thickness. /% £ & &

It is not permissible to change other essential variables. 7 /v 5T 1 & # 4z -

It is recommended that the welder's qualification test certificates be issued in the local language plus at
least one of the following languages: English, French or German.

FA K TS A b U T - gé e B g—ﬁjf 1%—;/ SRR L EGE 0 LT AAEE o

The examination of job knowledge (see Annex B) shall be designated by “Accepted” or “Not tested”.

A fEamiRand R (L EB) R4y BT & AR

In accordance with 5.4 e) the supplementary f|IIet weld test shall be recorded on the certificate for
the associated butt weld qualification.

F#B5.4e) > A EBRMREFLIER BIES b o NBE X R L RAES o
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11 Designation =2

The designation of a welder qualification shall comprise the following items in the order given (the system is
arranged so that it can be used for computerization):

B RPE e T A (YRR R ¢ i 3T

a) the number of this part of ISO 9606 (ISO 9606-1);ISO 9606 (ISO 9606-1) -84 %5

b) the essential variables: # + 7 #c

1)
2)
3)

4)

5)
6)

7)
8)

welding processes: refer to 4.2, 5.2, and ISO 4063,% 1 ¢~ # 4 4.2 ~ 5.24-ISO 4063
product type: plate (P), pipe (T), referto 4.3.1 and 5.3, & #3] : 4= (P) , ¢ (T) &4 jL4.3.14-5.3

type of weld: butt weld (BW), fillet weld (FW), refer to 5.4,
A % (BW) o &% s (FW) > 554 L54

filler material group or parent material group (autogenous welding): refer to 5.5,
Fhappresrte (pip) 4 b5

filler material types: refer to 5.6, v 441 £ 4] : % 5.6

dimensions of test piece: deposited thickness, s, or material thickness, ¢, and outside pipe diameter,
D, referto 5.7,:& £ ez - D g g RS M R R R g D A LB

welding positions: refer to 5.8 and ISO 6947, £ i~ % : # < 5.84-ISO 6947
weld details: referto 5.9. %% @ 4 5 9o

The type of shielding and backing gas shall not be incorporated in the designation, but shall be included in
the welder's qualification test certificate (see Annex A).

BHieatd T dehEA 2 e 7 AR o oA e AR L DT RPFES ¢ (B LEEA) o
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Annex A
(informative)
Welder's qualification test certificate’s 1 3 & ¥ #/iE 4’

(D= fo | E=T1To] a1 =) RSOSSN
WPS — Reference# ¥ %% : Examiner or examining body i % f & i ¥ jefo—
Welder's name’ 1 4+ #.: Reference No# 4 %% .:

Identification & >+ L5 :

Method of identification:x 5] = ;& :
Date and place of birth &1 4 p #p fe3= §.: Photographip
Employer = :

Codeltesting standard L=/ & 7&:

Job knowledge+ I Fix:

Acceptable/Not tested (delete as necessary) & /414 & (742 & ﬂhJK,lrt )

(if required4r g &)

Test piece # i Range of qualification 7 1= 5]

Welding process(es)’s # 1 z°; Transfer
mode & % i B H50

Product type (plate or pipe) ## i # 3| (& ¢ )
Type of weld % =4+ 3

Parent material group(s)/subgroups # 1+ ‘2%
Filler material group(s) *% + 2%/

Filler material (Designation) % 4 (#7¢ )
Shielding gas %47 ¥ i+

Auxiliaries /Flux:afesftat/eeg sy e
Type of current and polarity = = #4fepi || e
Material thickness+##L 5 & (mm)
Deposited thickness *; £z £ /& 5 & (mm)
Outside pipe diameter *t &= (mm)
Welding position % ¥ i+ %

Weld details % 3% ‘w5

Multi-layer/single layer % & /% E

Supplementary fillet weld test (completed in conjunction with a butt weld qualification): acceptable/not acceptable )
A B AOETE (Lot - ACBUE) B/ B

Type of test & 74 # Performed and | Not tested Name of examiner or examining
accepted # {7 5 % LA body: ¥ % f & ¥ % 4efa £ 45

Visual testing p LR Place, date and signature of examiner
Radiographic testing &4 2 ip+# or examining body: %% f & % ¥ 4
Fracture test w42 2 s g0 p BACE £
Bend test % ¥ 73 . Date of issue # {3 o #: 2007-01-20
Notch tensile test 4 o 3> ¥ &3
Macroscopic examination Z <L 26

Revalidation £ =x| |Valid until 7 s¢# 7] Revalidation Valid until Revalidation Valid until
272 93a) 2010-01-20 9.3b) 2009-01-20 9.3¢) 2007-07-20

Revalidation for qualification by examiner or examining body for the following 2 years [refer to 9.3 b)]
BAEY D THL AT AL RS FRERAES L93b) ]

Date p Signature ¥ ¢ Position or title 7= 4 & 3r4x

Confirmation of the validity by employer/welding coordinator/examiner or examining body for the following 6 months [refer to
92)d BA/BHEPAF/T AL S A ERT Kb 40 poaii g e[ A n9.2) ]
Date Signature Position or title
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Annex B
(informative)

Job knowledge # I 75y
B.1 General #%:#

The test of job knowledge is recommended, but it is not mandatory. &:¢ % &1 (Faeix » i3 3 Fip )i en

However, some countries may require that the welder undergo a test of job knowledge. If the job
knowledge test is carried out, it should be recorded on the welder's qualification test certificate.

EE O RLEER/F VTR R REIEZFLIRRY R e ki 77 1 PR AR PRI He & A% 1
f%;ﬂ.];;(x;ig:}' ¢ o

This annex outlines the job knowledge that a welder should have in order to ensure that procedures are
followed and common practices are complied with. The job knowledge indicated in this annex is only pitched
at the most basic level. &%t 1 %1 2B § gh1 (F40sp > Mk xﬂ-ﬁ PhAn X A2 R H ﬁ TR HRGE o AgiE
LRI L N T U T

Owing to different training programmes in various countries, it is only proposed to standardize general
objectives or categories of job knowledge. The actual question used should be drawn up in the
individual country concerned, but should include questions on areas covered in B.2, relevant to
the qualification test of welders. d = £ f B 3#/% ¥ du3 902X 3 o o FIptaE N in I8 — S0P 47t IRl Soiw 3 5]
FrE i o R LA A XERS B R e LRI FRAEG X B 2 F P AL o

The actual tests of a welder's job knowledge may be given by any of the following methods or combinations
of these methods: %1 4 N oiRenL ¥ 27 RN T EZR - P22 N Fe 3 2w 2 (7

a) written objective tests (multiple choice); 4" & % & ( % smk4s)
b) oral questioning following a set of written questions;4&- 24 & [» §fi& {7 v &
c) computer testing;® "% &

d) demonstration/observation testing following a written set of criteria.
ﬁ Yo G B2 T iR R JALBRIR

The test of job knowledge is limited to the matters related to the welding process used in the test.
4 A IR R A ILT B AR Y @ iR R ARG X ehE T o
B.2 Requirements &
B.2.1 Welding equipment % 3% %
B.2.1.1 Oxyacetylene welding z %%
a) lIdentification of gas cylinders. ¥ #g 75 %
b) Identification and assembly of essential components. i & % it 55 5| fr 22 3%

c) Selection of correct nozzles and welding blowpipes. %4 it s cwfef fo% 'E

B.2.1.2 Arc welding® 7%

a) Construction and maintenance of welding equipment and typical parameters.
BL § A foad 2 LA A

b) Type of welding current.’% % & ik e 4]

c) Correct connection of the welding return cable. it #i% 3% & v §& * %
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B.2.2 Welding process " 41 7 2
B.2.2.1 Oxyacetylene welding ¢ "%-’%(311)

a) Gas pressure.?

b) Selection of nozzle type.i% 4 % 3
c) Type of gas flame. T i+ X ige# 7

d) Effect of overheating. i #t crh@ee

B.2.2.2 Manual metal-arc welding with covered electrode * 1 % Js # % & v 334% (111)
a) Classification of electrodes. % # & #

B.2.2.3 Gas and self-shielded metal-arc welding © i+ %47 fcp %47 ¢ 7275 (114, 13, 14, 15)
a) Type and size of electrodes. ® $c# 3|fe &
b) Identification of shielding gas and flow rate (without 114).:5 5] %47 T F{eini (£114) o
c) Type, size and maintenance of nozzles/contact tip.rjie /= ® W ch 4] > = ~f feiadp
d) Selection and limitations of transfer mode. i3 lf%] Host ehik e

e) Protection of the welding arc from draughts. %47 %3¢ 3572 £ { L giv
B.2.2.4 Submerged arc welding 2 7% '% (121, 125)

a) Drying, feeding and correct recovery of flux.’ 71|+ % » 453 it sk w T

b) Correct alignment and travel of welding head. % 4~ it 7 2_i= foi} =+
B.2.3 Parent metals * 41 £ /&

a) ldentification of material. 4175 %
b) Methods and control of pre-heating. % # e3> ;% ri 4]
c) Control of interpass temperature. #7412 3 5 &
B.2.4 Filler metal types # =t & /s # %
a) Identification of filler metal types.:r %3 = £ /g &£ 7
b) Storage, handling and conditions of filler metal types. 3 * £ Jg & & 73 6 > g fo ki
c) Selection of correct size.:x 45 it #E 77 <}
d) Cleanliness of electrodes and filler wires. * $foi “u X i3
e) Control of wire spooling.*% % & ¥4

f)  Control and monitoring of gas flow rates. ¥ #|fc i T i+ 7%

2) The numbers refer to % # 4 1SO 4063.
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B.2.5 Safety precautions = > /i &
B.2.5.1 General #zit
a) Safe assembly, set-up and turn-off procedures. < > 3% > K & fo X £ 5
b) Safe control of welding fumes and gases.% 2> 7 #|% & F5 fv1 i+
c) Personal protection. | £ 1 47
d) Fire hazards. ¥ % 1% &
e) Welding in confined spaces. &% > 18 P R4

f)  Awareness of welding environment. =4°% $&£31 8 0¥ 5%

C.2.5.2 Oxyacetylene welding z %%

a) Safe storage, handling and use of compressed gases.% 2 7% #% > “ 34 * A AN
b) Leak detection on gas hoses and fittings. T  frpe i* } e ik £0R]

c) Procedure to be taken in the event of a flashback. * # |* w pf - sk B~ 2

D.2.5.3 All arc welding processes 73 ®* 5% 1 2~
a) Environment of increased hazard electric shock.j& & & &zt 5
b) Radiation from the arc. * % s £5 &
c) Effects of stray arcing. 5z &% 3% & eh i e
E.2.5.4 Gas-shielded metal-arc welding T % & /& ® 3%'%
a) Safe storage, handling and use of compressed gases. 2 %51 i+ % 2 g wIEAr@ *
b) Leak detection on gas hoses and fittings. © i 4t ¢ fofiz it 1 chie i $20r]
B.2.6 Welding sequences/procedures % 3% 5 /4 %

Appreciation of welding procedure requirements and the influence of welding parameters.
TRRERAER & ok A fehRee

B.2.7 Joint preparation and weld representation iz /8 § {5 4% % 7

a) Conformity of joint preparation to the welding procedure specification (WPS).
FLEFAPETE P EREEAE LS (WPS) -

b) Cleanliness of fusion faces. % & & hif 7% &
B.2.8 Weld imperfections % % 15

a) Identification of imperfections. # &5 %

b) Causes. & 7]

c) Prevention and remedial action. % f# {rit $c4f >
B.2.9 Welder qualification % 1 i #

The welder shall be aware of the range of the qualification.
I fEF R T

30 © IS0 2012 — Al rights reserved



See Figure C.1.

Annex C
(informative)

FW/BW test assembly option
FW /[ BWip|s2& 2 i 3 5f

122

ISO 9606-1:2012(E)

Dimensions in millimetres & = :

a  Gap. * i
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Figure C.1 — Combined FW/BW test piece
FW /BW ' & jp|s# i

mm
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