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Foreword

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.

The procedures used to develop this document and those intended for its further maintenance are described in the
ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types of ISO
documents should be noted. This document was drafted in accordance with the editorial rules of the ISO/IEC

Directives, Part 2 (see www.iso.org/directives).

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. Details of any patent rights identified
during the development of the document will be in the Introduction and/or on the ISO list of patent declarations

received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not constitute an

endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and expressions related to
conformity assessment, as well as information about ISO's adherence to the World Trade Organization (WTO)

principles in the Technical Barriers to Trade (TBT), see www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 167, Steel and aluminium structures.

A list of all parts in the ISO 17607 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A complete

listing of these bodies can be found at www.iso.org/members.html.
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1 JEH

1 Scope

AARHELS G 1SO 17607-1 5€ S 1 HAAS A1 D 45 F) B 3 R A FPRAT AR 2 1 — RER
This document defines the general requirements for welding in the execution of

structural steelwork as structures or as manufactured components in conjunction with

ISO 17607-1.

FERGE NG TR (MEON G M BRI R A ) I 75 B O AR R, W] DAAE 1SO
17607 HIHAtER 2> 4R E .
Additional requirements to be addressed in the execution of structural steelwork, as

structures or as fabricated components, can be found in other parts of ISO 17607.

2 PEiT A

2 Normative references

LA IV P 30 B 2 S PN A JRAS RV AR K o L v HA R 51 A S, A1
IRRAIE M X FoREW] HII 51 SO, RER A 51 RSO R ol i As (B dE4E
ELT ).

The following documents are referred to in the text in such a way that some or
all of their content constitutes requirements 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.

ISO 636, FREME—H T A& SMNFIA SN A BRI T IR BRI R 2% 1R 22
MRGE & JE—n R
ISO 636, Welding consumables — Rods, wires and deposits for tungsten inert gas

welding of non alloy and fine grain steels — Classification

1SO 2560, JEFEATEL—H T AF& B B AN A0 8540 1) T <5 e oIV 0 7 75 12 2 — 70
K
o<

ISO 2560, Welding consumables — Covered electrodes for manual metal arc welding



of non-alloy and fine grain steels — Classification

ISO 3452-1, FAAKIN-—ZERIN—2 1 #7r: —

ISO 3452-1, Non-destructive testing — Penetrant testing — Part 1. General principles
ISO 3834 (P #7), &@IEIERI R R

ISO 3834 (all parts), Quality requirements for fusion welding of metallic materials
ISO 4063, JEHEAFIAHR LZ—LZMSH 'S 14

ISO 4063, Welding and allied processes — Nomenclature of processes and reference

numbers

ISO 5817:20—, HH:—N. 7. SR H A S MIEREEL CRIEERRIN) —5FE
f)pig-ia2713
ISO 5817:20—, Welding — Fusion-welded joints in steel, nickel, titanium and their

alloys (beam welding excluded) — Quality levels for imperfections
ISO 6520-1, fRFEMAHR T Z—E @ISR E ) UTskiE 0 25—2 1 #7r: J&)%
ISO 6520-1, Welding and allied processes — Classification of geometric imperfections

in metallic materials — Part 1: Fusion welding
I1SO 9606-1, #5 TEASIMA—HEIE—28 1 77 A4
ISO 9606-1, Qualification testing of welders — Fusion welding — Part 1: Steels

ISO 9712, Jotsidsill—Icfs il N 52 i 55 4% A E

ISO 9712, Non-destructive testing — Qualification and certification of NDT personnel

ISO 10474, XNAN4NF= Sh—AG 36 A

ISO 10474, Steel and steel products — Inspection documents

ISO 13588, HF4& ) JC 5 e il —# P A II—1 P B S AL AR FEROR
ISO 13588, Non-destructive testing of welds —Ultrasonic testing — Use of automated

phased array technology

ISO 13916, JEFE—TRAGREE . J2 F)35 B AN T A CRFERIR BE i

ISO 13916, Welding — Measurement of preheating temperature, interpass temperature
2



and preheat maintenance temperature

ISO 13918, JEFE—FEHIUIRAR I P WA M1 g o i 5
ISO 13918, Welding — Studs and ceramic ferrules for arc stud welding

1SO 14171, JREEFEM—H TAEG SANFGH SRR MR 1 SL O R 22 . EIRY
R L2 AR MNEFIH EG—3 26

ISO 14171, Welding consumables — Solid wire electrodes, tubular cored electrodes and
electrode/flux combinations for submerged arc welding of non alloy and fine grain

steels — Classification

ISO 14174, JRHEFEM—H] T HESIUEAN FL IR R R 77— 73 26
ISO 14174, Welding consumables — Fluxes for submerged arc welding and electroslag

welding — Classification

ISO 14175, MRIEFEM—IEIR AR SC L Z AR RIR S
ISO 14175, Welding consumables — Gases and gas mixtures for fusion welding and

allied processes

1SO 14341, JREHFEM—H T-AEG AN FNGH SRR (1 SR 3P FE IR ()45 22 R
Gelm—onk

ISO 14341, Welding consumables — Wire electrodes and weld deposits for gas shielded

metal arc welding of non alloy and fine grain steels — Classification

ISO 14555, MRE—E @A KL AL JTRAE 17 45
ISO 14555, Welding — Arc stud welding of metallic materials

ISO 14731, MRIZWH—ESS M TTE
ISO 14731, Welding coordination — Tasks and responsibilities

ISO 14732, JE#EN A—& @ATEII 58 UL R FEAT B SRR E IR 5 A 53
REEUCE N S B BRI
ISO 14732, Welding personnel—Qualification testing of welding operators and weld

setters for mechanized and automatic welding of metallic materials



ISO 15607, %)@ kHEH: T2 M TE R B4R —— e
ISO 15607, Specification and qualification of welding procedures for metallic materials

— General rules

SO 15610, % B bHEHEEEE T2 (A7 ZEHs— 5 T W RO IEBE R 0 Vs
ISO 15610, Specification and qualification of welding procedures for metallic materials

— Qualification based on tested welding consumables

ISO 15611, <gJ@EMRHE T T2 RANE AT B —H: T e iR 5 1 A%
ISO 15611, Specification and qualification of welding procedures for metallic materials

— Qualification based on previous welding experience

ISO 15612, & @R T 2 R AN 55 A% —i ik SR P bR R4 T 2R i) 55
1%
ISO 15612, Specification and qualification of welding procedures for metallic materials

— Qualification by adoption of a standard welding procedure specification

I1SO 15613, <& /@t4 BHEZ T 2 RN B3 hg—3k 1257 R 12 D0 X B 4%
ISO 15613, Specification and qualification of welding procedures for metallic materials

— Qualification based on pre-production welding test

ISO 15614-1, <)@t EHERZE T MVEM B —IE 3 T 22 1 & 4
Y R UG AT A5 S L < ) R IR
ISO 15614-1, Specification and qualification of welding procedures for metallic

=

materials — Welding procedure test — Part 1: Arc and gas welding of steels and arc

welding of nickel and nickel alloys

ISO 16371-1, Jegsther I —1a FH A7 ¢ e PR BB AR ) ol S LIBT Z 38— 1 350
e RGEE
ISO 16371-1, Non-destructive testing — Industrial computed radiography with storage

phosphor imaging plates — Part 1: Classification of systems

ISO 16371-2, JoHAS I —As FH A7 il 2% AR G AR 1) b oAU E I —26 2 35
Gy AR XA T i 28 6 4 S A AT IR ) — % R PR



ISO 16371-2, Non-destructive testing — Industrial computed radiography with storage
phosphor imaging plates — Part 2: General principles for testing of metallic materials

using X-rays and gamma rays

ISO 16834, JRFEAEL—M T myo FEAN I SR DRI FL IR R 22, SR 22, Bepf Al
58 4 T %
ISO 16834, Welding consumables — Wire electrodes, wires, rods and deposits for gas-

shielded arc welding of high strength steels — Classification

I1SO 17607-1", HAZEH—ANEEHIdIE—2R 1 #870: — EERAARTE
ISO 17607-12, Steel structures — Execution of structural steelwork— Part 1: General

requirements and vocabulary

ISO 17660-1°, ME4—ANIEE—2% 1 §7r: IRk

ISO 17660-1%, Welding — Welding of reinforcing steel — Part 1: Load-bearing welded
joints

ISO 17660-2°, JFZE—NFFE—20 2 #7r: AF iRk

ISO 17660-2°, Welding — Welding of reinforcing steel — Part 2: Non load-bearing

welded joints
ISO 17632, fREEMEL—H T A& S MNFIAH S A I SR LRI AR SRR 6 )8

SIAR BB IR 24008 22— 732K

ISO 17632, Welding consumables — Tubular cored electrodes for gas shielded and

VIEFEARE . RIS BT B ISO/DIS 17607-1
2 Under preparation. Stage at the time of publication: ISO/DIS 17607-1.
OEFEAESH . RIS IFTBL: ISO/DIS 17660-1
4 Under preparation. Stage at the time of publication: ISO/DIS 17660-1.
> IEfERERS T tHARI BB ISO/DIS 17660-2

¢ Under preparation. Stage at the time of publication: ISO/DIS 17660-2.



non-gas shielded metal arc welding of non-alloy and fine grain steels — Classification

ISO 17635:2106, 5 4& i) T4 Ml— g Jm A4 4 ) — AU
ISO 17635:2106, Non-destructive testing of welds — General rules for metallic

materials

ISO 17637, J&4&Jefbtha il—AA A AR 3 1Sk 1) H AL
ISO 17637, Non-destructive testing of welds — Visual testing of fusion-welded joints

ISO 17638, F5-E% 1) T 45 Asr I —Ha Aoy A5 )

ISO 17638, Non-destructive testing of welds — Magnetic particle testing

ISO 17640, H5 42 ) o5 I —it P B M —Ha A A I APt
ISO 17640, Non-destructive testing of welds — Ultrasonic testing — Techniques, testing

levels, and assessment

ISO 17652-1, JE4E—5RFENA R LM R E R RENK—28 1 #0: — MK
TR
ISO 17652-1, Welding — Test for shop primers in relation to welding and allied

processes — Part 1: General requirements

ISO 17652-2, 45— IRE AR T EAM KM ZERRE MK 2 #0: Z
JEE BRI 31k RE
ISO 17652-2, Welding — Testfor shop primers in relation to welding and

alliedprocesses— Part2: Welding properties of shop primers

1SO 18275, JE4EME—H T w5 AN F LR IR B IR K —0 2k

ISO 18275, Welding consumables — Covered electrodes for manual metal arc welding

of high-strength steels — Classification

ISO 18276, JEFEATEL— ¥ iy o BEAN A A DR IPATHE A DRI 6 e R 9TV (0
WL 22— 2R
ISO 18276, Welding consumables — Tubular cored electrodes for gas-shielded and

non-gas-shielded metal arc welding of high-strength steels — Classification



1SO 23279, TGl —ed 7= B Il — ) 4 v AN FE S [ R ALE
ISO 23279, Non-destructive testing — Ultrasonic testing — Characterization of

discontinuities in welds

ISO 26304, JREEARI—H T 5@ B A TR 1 S0 22 . IR 200G 22 Fl 5
22 PR A —ar kK

ISO 26304, Welding consumables — Solid wire electrodes, tubular cored electrodes

and electrode-flux combinations for submerged arc welding of high strength steels —

Classification

IIW-Doc. [IW-2259-15, J 5245 S MU {1 IR 57 ¥ i 1
ITW-Doc. 1IW-2259-15, Recommendations for Fatigue Design of Welded Joints and

Components

3 ARiEMEX
3 Terms and definitions
SF T A S, & 1SO 17607-1 H4s I ARE R E X,

For the purposes of this document, the terms and definitions given in ISO 17607-1 apply.

ISO 1 IEC 7E LAF bk 4547 Fl - Fn vHE A0 AR V5 Hidfa 22 -
ISO and IEC maintain terminology databases for use in standardization at the following

addresses:

—ISO fEZE W& https://www.iso.org/obp

— ISO Online browsing platform: available at https://www.iso.org/obp

—IEC S BARAH: https://www.electropedia.org/

— IEC Electropedia: available at https://www.electropedia.org/

4 BETAMEBMREER

4 Execution specification and quality requirements

A DAy B A P SR AR SRR A (0 [ ShR AN S, A 22510 1SO A



HEBAS SO R . AEIXEEF LT, AR R I SRR 5 51 H I bR AN SO A
AR 5 A S R A i 22

National standards and documents that provide technically equivalent conditions
maybe used, in whole or in part, in place of referenced ISO standards or requirements
of this document. In these cases, the national standards and documents and deviations
from the requirements of this document shall be referenced in the execution
specification.

FETFURTRAT G AE AN AR HOREA BB 70 A1 BL AR AN 8 0 B e BT 8 O 43 AT HOR
FORIB BT8R N TR R X 56 AT TR B G SR A Bt AT B 2

The necessary information and technical requirements for execution of each part of the
structural steelwork shall be agreed upon and complete before commencement of

execution of that part of the structural steelwork. There shall be procedures for making

alterations to a previously agreed execution specification.

EEIE BRI H5 N R B ARG -

The execution specification shall consider such of the following items as are relevant:

a) AAME R, LA,

a) additional information, see A.1;

b) &I, Il A2;

b) options, see A.2;

c) HEIES (EXL) MKKIER, W A3;

¢) requirements related to execution levels (EXL), see A.3;
5 YR

S Constituent products

51 —f&HE

5.1 General

I 1SO 17607-1.



See ISO 17607-1.

BRORITARSE, SREEAR A I8 SCAF R AT & ISO 10474 1) 2.2 253K

The inspection documents for welding consumables, except for shielding gases, shall

be 2.2 in accordance with ISO 10474.

X ORI, RS SO B A HE 7 R SO, A B TSR A A b A 5 1T
EREOR, o4 R .

For shielding gases, the inspection document shall be a document issued by the
manufacturer declaring that the products supplied conform with the specified

requirements of the order, without test results.

5.2 BEME

5.2 Welding consumables

JREM BN AT G 1, B0 F 0 SR BT 2K .

Welding consumables shall be in accordance with Table 1, or, if applicable, the

requirements of the national standard or documents.

PR R R ROE G R T2 fP IR R T
The type of welding consumables shall be appropriate to the welding process, the

material to be welded and the welding procedure.

2R G RTINS, S B3R R A8 28 /0 5 BEMH TR (s B IR eps Rl i
PR TS A5 BF5 52 2 15 7 Z U UL .

When welding improved atmospheric corrosion resistant steel, welding consumables
shall be selected that will produce welds with atmospheric corrosion resistance at least
equivalent to the parent metal. The execution specification shall specify if colour

matching is required.

e SRR B PT DRI SRAL 7= 0 o AR 7 7o 1 S I Bt 2 ) 7 A
NOTE Selection of welding consumables can be based on welding consumable

manufacturer recommendations, steel manufacturer recommendations or the



appropriate product standard.

R 1 REMBbRE

Table 1 — Standards for welding consumables

Tubular cored electrodes for gas shielded metal arc welding of high strength steels

E——

ﬁ%ﬁ*ﬂ' P bR
Welding consumables Product

g standard

LR (7 S0 14175

Shielding gases for arc welding and cutting

FTAE& AN R B B AR OR3P < R SIURR R AR 22 M AR 4%

Wire electrodes and deposits for gas-shielded metal arc welding of non-alloy and fine grain | ISO 14341

steels

FTAEE S AAAN BAN TR S0 22 SRR 22 AR IR R 2 R 22 - R A &

Solid wires, solid wire-flux and tubular cored electrode-flux combinations for submerged arc [ ISO 14171

welding of non alloy and fine grain steels.

FT e S B A ) T FR I AR TR AR 2% 1SO 18275

Covered electrodes for manual arc welding of high strength steels

FHTAE G < AR AN 4 A0 1) AR LR A AR U O 2 LI R IR 2485 /5 22

Tubular cored electrodes for metal arc welding with and without gas shield of non alloy | ISO 17632

and fine grain steels

FH T BRSO 45571

Fluxes for submerged arc welding IS0 14174

FI TR & ARSI P A CRIR A 2R R AR G

. . : . . ISO 636

Rods, wires and deposits for tungsten inert gas welding of non alloy and fine grain steels

PR AN 540 10 1 IR (R PR R 5 1SO 2560

Covered electrodes for manual arc welding of non-alloy and fine grain steels

AT AN AR R AR 22 . JR 22, M AR 82 )

Wire electrodes, wires, rods and deposits for gas-shielded arc welding of high strength | ISO 16834

steels

FIT o B RS RO L . RS IR LRI L B

Wire and tubular cored electrodes and electrode-flux combinations for submerged arc | ISO 26304

welding of high strength steels

T i R AN A O < R FR TR B IR 25 22 1SO 18276

5.3 BRFEARE

5.3 Stud welding
W2 AN P & B NAT A ISO 13918 ARt

Studs and ceramic ferrules shall be in accordance with ISO 13918.

PR ARG I6 SCAE B 7S 1SO 10474 FRifERT 3.1 FoR .

The inspection documents for studs shall be 3.1 in accordance with ISO 10474.




6 SRR

6 Welding

6.1 —fRER

6.1 General

RARYE SO 3834 [YAH I HE 73 BRAE H 1 [ S bR HE B IR BEOR AT 1745

Welding shall be undertaken in accordance with the relevant part of ISO 3834 or, if

applicable, the requirements of the national standard or documents.

e SCitE 1SO 3834 kT & @A ARHE LI I b B ZOR 4R ML ISO/TR 3834-6.
NOTE Guidelines for implementation of ISO 3834 on quality requirements for fusion

welding of metallic materials are given in ISO/TR 3834-6.

B 57 5 G5 A AN IR A5 B 4% ] 1SO 17660-1 F1 1SO 17660-2 H1 G WGHAT «
The welding of reinforcing steel to structural steel shall be performed in accordance

with the recommendations given in ISO 17660-1 and ISO 17660-2.

MRIEEGEFH (EXL), LLT I1SO 3834 I -
In accordance with the execution level (EXL), the following parts of ISO 3834 apply:

—EXL1: 64 {5 BRAFELEK;

— EXL1: Part 4 Elementary quality requirements;

—EXL2: 3 5 hndEFEER,

— EXL2: Part 3 Standard quality requirements;

—EXL3 1 EXL4: 252 #9) i iEEsR.

— EXL3 and EXL4: Part 2 Comprehensive quality requirements.

e BoREEELMER, W IS0 17607-1.

NOTE See ISO 17607-1 for information on execution levels.

11



6.2 JEEit R

6.2 Welding plan

6.2.1 SR RIFIER

6.2.1 Requirements for a welding plan

PRI NN 1SO 3834 AHICHE /7 ZR I A T Rl i — o $ 43t

A welding plan shall be provided as part of the production planning required by the
relevant part of ISO 3834.

6.2.2 SRETRIFHAE

6.2.2 Content of a welding plan

XtF EXLL, AREETHRIN AT & 18O 3834-4.

For EXL1 the welding planshall be in accordance with ISO 3834-4.

XFT EXL2. EXL3 M EXL4, JEETHRI S ALHE LR AH G A 4

For EXL2, EXL3 and EXL4, the welding planshall include as relevant:

a) BT ZME;

a) the welding procedure specifications;

b) JBRARIEREI R A SR 5 AR T T R B It 0 355 T 0 P 4 SRR

b) measures to betaken to minimize distortion during and after welding, including

details of restraints to be applied,

c) MR BATAT BR | el vl 2 2 e At LB A B, B3 Bk LT AR (G 15
TCIRIE ST SR i o )2 LB AT 4647

c) the sequence of welding with any restrictions or acceptable locations for start and

stop positions, including intermediate stop and start positions where joint geometry is

such that welding cannot be executed continuously;
d) o IE ks BRI B K
d) requirements for intermediate checking of the welding activities;

e) SFRERI A ORI AT e 5

12



e) turning of components in the welding process, in connection with the sequence of

welding;

£) Fr il P N IR0 L JR A i 23 P4 vt

f) measures to control heat input and prevent local hardness issues;

g) kG JZ AR A i

g) measures to betaken to avoid lamellar tearing;

h) SRS R ALPEARE (A7, (RS 2%4);

h) treatment and handling of welding consumables (storage, low hydrogen,

conditioning);

i) 45 6.6 MIIRUSARAEZIR 5

1) requirements for acceptance criteria of welds in accordance with 6.6;

j) AR 7.2 ke B AT R P K

j) requirements for inspection and test plan in accordance with 7.2;

k) SRR ER

k) requirements for weld identification;

1) JEE R R AT IR A ER

1) requirements for welding through coatings.

NIRRT S B RS T TR EE, TR R R R R L AR AR B 1 SE AT
PASAESAAT 55 /MR 4 BN 2H 20 0 55 2R A 2 A 7 5 A 2 B 5

If welding or assembly overlaps or masks previous welds, special consideration shall
be given concerning which welds are to be executed first and the possible need to

inspect or test a weld before the second weld is executed or before masking components

are assembled.

U RAFAE 50 57 B 40 9 S A SR IR R, U T 8 SR I (5 A i I R
kg A5
If there are welding requirements related to fatigue or seismic detail categories, these

13



shall be included in the execution specification.

WRAFAE SRR & BT A L 3P RSB DG I Rs 8 R, TN S8 SR R AL HE 7
G A5
If there are specific requirements related to the inspection, maintenance, and repair of

welding equipment, these shall be included in the execution specification.

6.3 fREEHE

6.3 Welding processes

R ISO 4063 & X RS RE, BUEE BRI 15 SV L R BT SR 45
Welding shall be performed using the welding processes as defined in ISO 4063, or as

permitted by the execution specification.

6.4 JEEETZARE N R B INE

6.4 Qualification of welding procedures and welding personnel

6.4.1 FEETZHEEINIE

6.4.1 Qualification of welding procedures

6.4.1.1 —fBHE

6.4.1.1 General

R FHTF G 2 ARSI (WPS) HHTIEH:. WPS IR MIIETVE
R T & S5 B AHUALREE -

Welding shall be carried out using qualified welding procedure specifications (WPS) in
accordance with Table 2. The method of qualification of the WPS depends on the

execution level, the parent metal and the degree of mechanization.

R T2 G AN AR DIE R & 18O 15607, R4 18O 3834-4 HiZ A %% 1SO
15607 HIE % T ZVEH BARESR, (EEESOARMR BT RN, M+ EXLI,
R MG M TARSR S, DR E MRS AR . AR AR R 24

The specification and qualification of welding procedures shall be in accordance with

ISO 15607. Although there are no specific requirements for welding procedure

14



specifications to ISO 15607 in ISO 3834-4, the execution specification may specify that,
for EXL1, appropriate work instructions that specify the welding process, consumables

and welding parameters to be used shall be provided.

WPS FH N4 U 1 RF E 261

Specific conditions for tack welds shall be included in the WPS.

XA OB R A R B4k, WPS N SCGERIR AN 2% 18 X3 DA K ] T b PR 4%
MR EEAR I8 4% J BRI 3R K 5 1%

For joints in hollow section lattice structures, the WPS shall define the start and stop
zones and the method to be used to address locations where the welds change from a

fillet weld to butt around a joint.

6.4.1.2 fR#E ISO 15613 E ISO 15614-1 HI B HEIAIE

6.4.1.2 Qualification to ISO 15613 or ISO 15614-1

FERRAE 1SO 15613 B I1SO 15614-1 FEATEHEAE 7 TG (WPS) I BTG AR, &
PAR 264

The following conditions apply when qualifying WPSs are in accordance with ISO
15613 or ISO 15614-1 (see also Table 2):

a) WERTEIE 1 rfdeiolie, NAEGGERM R R T R AR 2R 4T b o il o
a) if impact tests are specified, they shall be carried out at the lowest temperature

required for impact testing of the material qualities being joined.

b) X T R[] K, BT — O & . NSRS S Jm . 1 A 2 X dk A
EE X o A RVFAAAE IR S

b) for quenched and tempered steels, one specimen for micro-examination is necessary.

Photographs of weld metal, fusion line zone and HAZ shall be recorded. Microcracks

are not permitted.

e RTHMESER, 2 W 1S0 5817,

NOTE Information on microcracks can be found in ISO 5817.

c) WIRFAET MR LTI, NARK (ZE+AZE) HRNRZ B it
15



1T .
c) if welding on prefabrication primers, tests shall be carried out on the maximum

(nominal + tolerance) accepted layer thickness.

R 2 REREFHBERINEST %

Table 2 — Methods of qualification of welding procedures

FARAGE DT bRt . . .
Method of qualification Standard EXL2 EXL3 EXL4
ISO 15614-1
FRERE IR ISO 14555 X < X
Welding procedure test ISO 17660-1
ISO 17660-2
ISO 15613
FiAE R ISO 14555 X < <
Pre-production welding test ISO 17660-1
ISO 17660-2
YA PE e £
PRAERR R T ISO 15612 X X X
Standard welding procedure
AR R ISO 15611
Previous welding experience ISO 14555
X _ _
ST s f B 452 Y .
uﬂﬁwﬁﬁj#%«%ﬁnu 1SO 15610
Tested welding consumables
¢ X=RVF, BT SO=ARTE
4 X = Permitted,a dash (—) = Not permitted
IR G R AR RV
b If permitted by the execution specification

6.4.1.3 FEREF KT IER R

6.4.1.3 Validity of a welding procedure qualification

PR 7 SRS E B0 RO B T F T B DGIE AR AE A R

The validity of a welding procedure depends on the requirements of the standard used

for the qualification.

6.4.2 /& TR EBRAE 5
6.4.2 Welders and welding operators
WL CRFEPAT SR G AR 1SO 9606 HEAT BEAKIALE, MEREEEAE 01 RIAR

#f& 1SO 14732 B BEEE MBI S AT I FA R HEEAT SRR INE
16



Welders (including personnel undertaking tack welding) shall be qualified in
accordance with ISO 9606- 1 and welding operators in accordance with ISO 14732 or

other standards that provide equivalent technical conditions.

B 7 AR 1SO 17660-1 Bl ISO 17660-2 HEAT BEA% IAIE
Welders of reinforcing steel shall be qualified in accordance with ISO 17660-1 or ISO
17660-2.

X AN T 60° [0 2 WA 7 SOER IR L, BrAESATHE, MARYE 1SO 9606-
1 BHAl B B A AR S5 A AR HEEAT BT AAIE,  BRAR S A HUE -

Welders of a hollow section branch connection with angles less than 60° shall be
qualified in accordance with ISO 9606-1, or other standards that provide equivalent

technical conditions, and as follows, unless otherwise specified:

a) WA RSE . JRAEGE Y RIEBAr B S5 A s A ) SR LA £
a) test piece dimensions, weld details and welding positions shall be typical of those

used in production;

b) XF T BT R 22 A R R, IR AN A% B & B.2 AT B.3 i
RIPUAGLE Ay By CHID HHL—A,

b) for welding of circular onto circular hollow sections, test pieces for examination shall
be taken from each of the four positions A, B, C and D shown in Figures B.2 and B.3

in Annex B;

FITAT i R g A % A Ik A S B PR A

Records of all welder and welding operator qualification tests shall be retained.

6.4.3 FHEUA

6.4.3 Welding coordination

XtF EXL2. EXL3 Al EXL4, fEMR G fEry, Wi & 0 A 400 A T
B IR R R R RN AT IR, W1 ISO 14731 e

For EXL2, EXL3 and EXL4, welding coordination shall be maintained during the
execution of welding by welding coordination personnel suitably qualified for and

17



experienced in the welding operations they supervise as specified in ISO 14731.

R4 RN GO AR S I AR ISR R N 5 1SO 17660-1 HIRLE -
The technical knowledge of welding coordination personnel for welding reinforcement

steel shall be in accordance with ISO 17660-1.

6.4.4 TR REE

6.4.4 Prefabrication primers

TR N AR Y 1SO 17652-1 1 1SO 17652-2 WEHAH AR o i AR v (1 5k
£ 1SO 5817 M€ I 552 B Mfa € BRI Z A, WIS PR &%, (H4L
TAERAN, FLIRRIAR -

Prefabrication primers shall demonstrate their weldability according to ISO 17652-1
and ISO 17652-2. The welding procedure is qualified if the imperfections in the test
piece are within the specified limits of quality level B according to ISO 5817 except for

porosity which shall be as follows:
a) ARLMESLIA (FLIRARE A PE B <fLIF EAR);
a) no linear porosity (cluster of porosity with distance between pores < diameter of

pores);

b) X3 W B E A T AT, SLIA RO 1SO 5817:20—, B A ER
1 8%, BRI 4%.
b) 8% maximum as required in ISO 5817:20—, Annex A for components generally or

4% maximum for components specified as being subject to fatigue.

6.5 FEAHEZMEE

6.5 Preparation and execution of welding

6.5.1 #LHES

6.5.1 Joint preparation
6.5.1.1 —HE
6.5.1.1 General

PR AR NS SRR T2 1R G ME % TG IC 1 1 22 BLAE AR FE A% PP AL Ve
18



(WPS)HH 45t o
The joint preparation shall be appropriate for the welding process. Tolerances for joint

preparations and fit-up shall be given in the WPSs.

IR T HRIEZE B MR BE DT AL, WSRO 40 20K, BRAR DA E .
If cope holes are provided to ensure accessibility, they shall have a minimum radius of

40 mm unless otherwise specified.

TE 1: 1SO 9692-1 A1 1SO 9692-2 # it 1 — LEHERF (1 1 S HE & 401
NOTE 1 ISO 9692-1 and ISO 9692-2 provide some recommended weld preparation

details.

PR e N W] WAL, T Ak ot B2 I 460 MPa (AN 2, DI IX sk Bl it 47
BELBREA R, IRl H A A (V) ARSI (PT) Sk Al (M T) 48 1E TC
Rl w WRGNGEL T RER, TR ZNBIERSL UK.

The joint preparation shall be free from visible cracks. For steel grades with yield
strengths higher than 460 MPa, cut areas shall be descaled by grinding, and verified to
be free from cracks by VT, PT or MT. Visible cracks shall be removed by grinding and

the joint geometry, corrected, as necessary.

U B AR R R R Bk B AR L T UK 2, A &A% AR, JF
HLBEJE R A% DT B0, JF-F i eV B A B R T, S e85 b IR AR
Ao

If large notches or other errors in joint geometry are corrected by welding, a qualified
procedure shall be used, and the area shall be subsequently ground smooth and

feathered into the adjacent surface without abrupt changes in contour.

PITA A JE R T S TG ] e AR B ot B AR AN R 7 B AR AR IR R (A5 n s
AR FEEED.

All surfaces to be welded shall be free from material (e.g. rust, organic material,
galvanizing) that would adversely affect the quality of the welds or impede the process

of welding.

19



Tl g R A EAR R SRRSO N 4 R AR G L. X T EXL2.
EXL3 il EXL4, BRARAE XS] RE 7S T 74 IS0 15614-1 BLISO 15613 (1]
PRFERE I, 75 UIAS RLAE A 5 T b B T R

Prefabrication primers may be left on the fusion faces only if they do not adversely
affect the welding process. For EXL2, EXL3 and EXL4, prefabrication primers shall
not be left on the fusion faces, unless welding procedure tests in accordance with ISO

15614-1 or ISO 15613 have been completed using such prefabrication primers.

TE 2: 1SO 17652-2 fiiids 1 1Ak T JEG 4 AN 4 8] JER R X AR5 E 0 5200 (R 01K
NOTE 2 ISO 17652-2 describes tests for assessing the influence of prefabrication and

shop primers on weldability.

6.5.1.2 2 OEE

6.5.1.2 Hollow sections

IR 1 0 ST 2 oA, FLRSK T LTI AR RO SR FC R AT & WPS ) 22
Ko B Z IR ST LIRS B 26 By, DAIE & 78 S T 4 Sk A AT 1% 4%
For hollow sections being used as branch components in welded joints, the fit-up of the
joint geometry shall suit the requirements of the WPS. Branch joints between circular
hollow sections may be cut in straight segments to prepare them for interconnection at

saddle joints.

Bisx B IR 1 T 25 AT 2[RI 23 Sk

Annex B illustrates branch joints between circular hollow sections.

Xof 2% oo BB T M SR G5 A6 PR 70 ST, 0 T 4 3 T AR R AT P A £ T o 1 RE S
87 H 3 2 AR A e 7 o

For branch connections in hollow section lattice structures, any adjustment for lack of

fit by a welded surface deposit shall be covered by a suitable welding procedure.

6.5.2 FIEM K RIEFNHEZ
6.5.2 Storage and handling of welding consumables

SRR RN AR A 0 7 A BOEEAT R A . AN . 53 L 6.5.2.1,

20



Welding consumables shall be stored, handled and used in accordance with the

manufacturer’s recommendations. See also 6.5.2.1.

FEA— BN R R IS4 R 3 e P A G AT DR AP B A7, DAL SE 19
VEREARE BRI AN S5

After consumables have been removed from their original packages, they shall be
protected or stored in accordance with the manufacturer’s recommendations so that

their specified properties and welding characteristics are not adversely affected.

RIETHREAE FREAF . RERFFICHS . Joih Joih AR s AR AN kYT, B2 W i)
MR T LB
Consumables that have not been stored in dry conditions, kept free from rust, oil, grease

or other foreign materials or that have been wet shall be discarded.

SRR BRI R A IR A RN T LLEF

Welding consumables showing signs of damage or deterioration shall be discarded.

A0 SR 5 R AR SR AT B TR HEAT A A7, AR 30 ) 3 e 1 2 385 A2 i 4 PR T
KPR ] o
If electrodes and fluxes need to be dried and stored, appropriate temperature levels and

times shall be fulfilled in accordance with the manufacturer’s recommendations.

e BIAEGRI G OLETE TR B IR A W BT R BRI R AR B TS, DA
125 B HOAR TR 2 Vs BRI .

NOTE  Examples of damage or deterioration include cracked or flaked coatings on
covered electrodes, rusty or dirty electrode wires and electrode wires with flaked or

damaged copper coatings.

6.5.2.1 F T RIEF HIIRBAR SN BA 1 e T SR 14 B B AR 771

6.5.2.1 Coated electrodes for manual metal arc welding and fluxes with specific
controlled hydrogen properties
FLHIUEHIREE % (1SO4063 L2 111) FIE AR 2 i ZU R L IR B AR 7
O AR 5 1 VR A it i 3 T PR SR AT R A7
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Coated electrodes for manual metal arc welding (ISO 4063 process 111) and fluxes with
specific controlled hydrogen properties shall be stored in accordance with the welding

consumable manufacturer’s recommendations.

NI EER R SR L, MU A A L RS 3 BE4T .
If no recommendations are available for welding electrodes, baking and storage shall

be in accordance with Table 3.

R 3 BEIBEFBEMEAFREMEE (IS0 4063 TZ 111)

Table 3 — Temperature and time for baking and storage of coated electrodes

(ISO 4063 process 111)

IRZEHRIT /°C LRI
FAF
Co;;dition Temperature level Time
T/°C t
ks 20
<7<
Baking @ 260<T<370 2 h min.
370<T<430 Iy
1 hin.
okl SIS
>150 . .
Storage 2 prior to welding
fif 770 R4S ]
>100 . .
Storage ® during welding
a: [AEHAH
a Fixed oven.
b: AEHEAH
b Portable quiver.

WA — BN R, N7 BV 4 R SF 1 3 7 1 8 AP TR R A
Immediately after being removed from their original packages, coated electrodes shall

be stored in ovens in accordance with the electrode manufacturer’s recommendations.

IR CLAE BORUIRIE R, N R R 2% )3 e A R AT R R
If the original packaging shows evidence of damage, electrodes shall be baked in

accordance with the electrode manufacturer’s recommendations.

PR DRGSR R AT B0 A ity N2 2 TR 25 1) 32 e P A UG E AT R R
Consumables remaining unused at the end of the welding shift shall be baked in

accordance with the electrode manufacturer’s recommendations.
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XTIRE IR, B AN PRI o An SR AR BOUR 7 R A AE R IR IR S TR
LRI PO, N

For coated electrodes, baking shall be carried out no more than twice. Unused coated
consumables that have been baked twice shall be discarded if unused at the end of the

welding shift.

6.5.3 SABIH

6.5.3 Weather protection

PR THARS AN AR XN 78 70 B 3, DAIRAEI X FEAN S A2

The welder, the consumables and the working area shall be adequately protected against

the effects of wind, rain and snow.

PRI IE LR R 0 B 5 32 BRI RE IR o G, ISR NI B KU N B K 2 K
/FP (8 2~ L/
Gas shielded welding processes are particularly sensitive to wind effects. Typically,

wind velocity in the vicinity of the weld should be a maximum of 2 m/s (8 km/h).

G RN PREF TR, ToBESi K.

Surfaces to be welded shall be maintained dry and free from condensation.

MBI LT 0ccht, MTIHREZD 10°c, FHEEEHIRRFEIX — BRI .
When the base metal temperature is below 0 °C, the base metal shall be preheated to at

least 10 °C and this minimum temperature maintained during welding.

PR ARG 2 it AR FE M LB B (R R, 75 ) B AR AR T-200e i, ASEEAT 4R
.

Welding shall not be done when the ambient temperature is lower than —20 °C, except

with the express consent of the constructor’s welding coordinator.

By 5% D R 1 I AR B B AR AR PR B R L
NOTE  Alternative minimum ambient temperatures for field welding are described

in Annex D.
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6.5.4 JREZAR

6.5.4 Assembly for welding

TG R AL OB I AR BRAN R B 55 I [ e AR B L, FF AT AR Y 1) £
FEANAS o REHEAT 2%, DAt Sk R U TS0 R0 28 1) e 4 RS R AE R (1) A ZETE L
N3 247 e AT AU

Components to be welded shall be brought into alignment and held in position by tack
welds or external devices and maintained during initial welding. Assembly shall be
carried out such that the fit-up of joints and the final dimensions of the components are
all within the specified tolerances. Suitable allowances shall be made for distortion and

shrinkage.

R A A LR TR, DMERF IR AR S R A I N 53 FEIL AT
£,

The components to be welded shall be assembled and held in position such that the
joints to be welded are readily accessible and easily visible to the welder and inspection

personnel.

PR O A AR N AZ IR 5 B i RS HEAT,  BRARTE LS BRI
FAEME, BE A .

Assembly of hollow section components to be welded should be in accordance with the
guidance given in Annex B, as either appropriate or unless specified in the execution

specification, or both.

FENRAE T, MLFEAER I TR S AR 40 1 11 S e g n 1R 4 . nsig
BRI TR LA 23 Ul T T 2R84 v A DR B Sk (0 e B 1 o B 25 E8
JEHAPFI BT

Changes to the welding details or the addition of welds not shown on the fabrication
drawing shall be approved prior to welding. Methods of locally strengthening a welded
joint in a hollow section lattice structure should facilitate the testing of the integrity of
the as-welded joint. The alternative of thickening the component should also be
considered.
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6.5.5 i

6.5.5 Preheating

TN %R 1SO 13916 A1 ISO/TR 17671-2 #E4T

Preheating shall be carried out in accordance with ISO 13916 and ISO/TR 17671-2.

TR ARYE & ) WPS HEAT , HAEARAZ 31 5] LT , A0 45 s J7 A ik P ) AR 2
Preheat shall be undertaken in accordance with applicable WPS and applied during

welding, including tack welding and the welding of temporary attachments.

6.5.6 IHgH PRHF

6.5.6 Temporary attachments

R SR A B2 Ry 5 A P A R e P ] 5 (4L e AT E 7 A R BLR AR
MRS K AN SR AL B . T IS B A R AR G2 AN AR I BE S 1) WPS
BEAT o LA BN SO VF IR R R IS IR R A AT [X 3

If the assembly or erection procedure requires the use of components temporarily
attached by welds, they shall be positioned such that they can easily be removed without
damage to the permanent steelwork. All welds for temporary attachments shall be made
in accordance with an established WPS. Any areas where welding of temporary

attachments is not permitted shall be specified.

EXL3 A1 EXLA4 S5 1 IR B4 (10 BIR 1l 2 A S 3 BOAR IS 5 i 1
Any restrictions on the use of temporary attachments for EXL3 and EXL4 shall be

specified in the execution specification.

R UIE ) BRI AR R, SN AR B (15 54T, Bl Ja AT 4
ITEETIE, R R RN .

The removal of temporary welded attachments by cutting, gouging or chipping shall be
carried out in such a way that the parent metal is not damaged and shall subsequently

be carefully ground smooth without abrupt changes in contour.

WM BR O B NBEAT HALR A, X AR GRS K T 8% T 355 MPa (4R 4L, IXLEf7 &
JSEEAT AL 8 53 A JE A AR, RV AT (MT) BRI A2 SE A (PT) o
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The removal locations shall be visually inspected and, for steel grades with yield
strengths greater than or equal to 355 MPa, the locations shall be subjected to visually
enhanced NDT i.e. MT or PT.

FRAESIAERE, 5 WA FoVRAE i ARG B R T BE5 T 460 MPa HYMAS BK 32 % 57
HIH A L BEAT 57 BR AN B

Chipping and gouging are not permitted on steel grades with yield strengths greater
than or equal to 460 MPa or on components subject to fatigue, unless otherwise

specified.

6.5.7 RR

6.5.7 Tack welds

X+ EXL2. EXL3 Al EXL4, sURNAE SAS R ERE P AT o sUR BB/ MK
82 N BT 73 B AR R A DO A5 B 50 oK A B/IME, - Bl o X B B
JE & AL T o

For EXL2, EXL3 and EXL4, tack welds shall be made using a qualified welding
procedure. The minimum length of the tack shall be the lesser of four times the
thickness of the thicker part or 50 mm, unless a shorter length can be demonstrated as

satisfactory by test.

WM N B ZANRGER) FUR N BAE KRR, TokEE, R R IR AT RIS .
Tack welds that are incorporated into the final weld shall have a suitable shape and be

free from defects and be cleaned thoroughly before final welding.

FRAFEIE AR B DG E, B IANN LRGN BT AR R
Tack welds that are not incorporated into final welds shall be removed unless otherwise

specified in the execution specification.

BLE BRI (BIERED KRR T AR KR .

Tack welds containing defects, including cracks, shall be removed.
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6.5.8 ffR4%

6.5.8 Fillet welds

PR UR IR F AR 4%, FAR IG5 P B IR B 8 IR BAR TS DL M e ) 294
RN FRUE R, JFRE R E

Fillet welds, as deposited, shall not be less than the specified dimensions for either

throat thickness or leg length, or both, as appropriate, taking into account that:

a) A LA A BIGHR 0 I I A5 210 WPS SR SIZEIUR A2 1) A e JE I
a) the specified throat thickness is achievable using WPSs for deep or partial penetration

welding processes;

PEAIIEHI B E S, NAERERE LZME (WPS) I L% LE.

The control of heat input is critical and should be considered in developing the WPS.

b) WIERIAIRE A i BRI IR, W] DLIE IS IR MRS L a=anomt0.7h KA, Horp
anom 7& FUFE IIFR PR IR I S o AP 2RIC & A IER, & 18O 6520-1 (ITH 617)
Rt B A g, BRI 5L R 42 I8 1SO 6520-1 (I H 5213) LREFRIA];

b) if the gap, h, exceeds the imperfection limit, it may be compensated for by an increase
in the throat thickness a = anom + 0,7h , where anom is the specified nominal throat
thickness. For incorrect fit up ISO 6520-1 (item 617) quality levels apply provided that

the throat thickness is maintained in accordance with ISO 6520-1 (item 5213).

c) AT MR IE SR G R (A IR a2 R S, 152 I 6.5.17,
c¢) That for bridge orthotropic decks particular manufacturing requirements apply (e.g.

for throat thickness of fillet welds), see 6.5.17.

6.5.9 NtEEIEE
6.5.9 Butt welds

6.5.9.1 —f&IE
6.5.9.1 General

GRS A (AR EA0D N U E A X R A2 A L, DA A 17
i AT A
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The execution specification (shop drawing) shall specify the location of butt welds used

as splices to accommodate available lengths of constituent products.

X ARG 13 FS L AT DR AR 88 58 2 5 0 )7 ANk b TP RAEA 51 900/51
PAIIESE, P ARTHAR NI 78 BE 42 1 B R AR

The ends of butt welds shall be terminated in a manner that ensures sound welds with
full penetration. For all welds where a run-on/run-off plate is not used, all craters shall

be filled to the full cross-sectional area of the weld bead.

X+ EXL3 MEXL4, VALRANRSRRE, X EXL2, NAEM5I90/5] Bk LA PRI
G e BIEE . X 9/5] AR A PR E A AR T B

For EXL3 and EXL4, and for EXL2 if specified, run-on/run-off plates shall be used to
ensure full penetration at the edge. The weldability of such run-on/run-off plates shall

not be less than that of the parent metal.

FREETERG, AT 5190/ 5] ARERPINA RSN AL bR, HABBR AT & 6.5.6.
After completion of the welds, any run-on/run-off plates or supplementary material

shall be removed and their removal shall conform with 6.5.6.

AR SR PRS2 B 22 AR R A < e AT 2 o R
If a flush surface is required, the excess weld metal shall be removed to satisfy the

quality requirements.

6.5.9.2 AT IFEE

6.5.9.2 Single sided welds

DU R R e B A SR 48, v DU At mT A & R B AR 8 4 4k
Full penetration welds welded from one side maybe produced with or without metallic

or non-metallic backing material.

PRAFGIE SRS B A HE, AT EAE K AR 4418
Unless otherwise specified in the execution specification, permanent steel backing

material maybe used.

R AN AT ADRE, T AT RL B S fE(CEV) AN RGEIE 0.43%. B e
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T CEnw A3 (1) 115

If steel backing is used, the carbon equivalent value (CEV) of the backing material shall
not exceed 0,43 %. The carbon equivalent value shall be based on the CEIIW formula
(1):

Mn+Cr+M0+V+Ni+Cu
6 5 15

CE,, =C+ (D

£: ISO/TR 17844 $&ft 7 ¢ F CEnw 2 sUHIHISME B
NOTE  ISO/TR 17844 provides additional information on the CEIIW formula.

FERE R RAERS, NG HAA SANINEITeER CEIAnD xik 24 A g w] R
PERIFZ o

When determining the carbon equivalent value, consideration should be given to other
intentionally added elements (e.g. boron) on the carbon equivalent and resulting

weldability of the steel.

FATAPRR E MG BEAT, IRl W MRS AN SRR . X T EXL3 M1 EXL4, KA
VER AT AR NOE T 8 BB R R AT IE B . RUR N A e RR 42

Backing materials shall be fitted tightly to the parent metal and should generally be
continuous for the full length of the joint. For EXL3 and EXL4, permanent backing
metal shall be made continuous by means of full penetration butt welds. Tack welds

shall be incorporated into the butt welds.

FEBA FAT AOAR D0 TAAT A 22 o Bl T 43 Sk 1) B0 T X 3 A5 5% 1) 7 BT P 2 A STV
1, BRAFEE AR B A e R AR 4 5 At 3, AT DL S REM I
R IR BT HT B

Flush grinding of single-sided butt welds in joints between hollow sections executed
without backing is not permitted, unless specified in the execution specification; if those
welds are fully backed they maybe ground off flush with the general surface profile of

the parent metal.
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6.5.9.3 HTH K

6.5.9.3 Back gouging

T A REEAT B B IR, A IR S IR IE B AR IR RS2 e R
Back gouging shall be carried out to a sufficient depth to ensure full penetration into

the previously deposited weld metal.

IR AN B — U TR RS, AR i R o) THR % .
Back gouging shall produce a contour of a single U-shaped groove with its fusion faces

readily accessible for welding.

6.5.10 TG4 124

6.5.10 Welding of improved atmospheric corrosion resistant steels

M {1 B0 P 7432 A5 P 5 3 RO AR e A

Welding of improved atmospheric resistant steels shall be carried out using appropriate

welding consumables.

PR RN BA SO AR e 1, e DA 264 T C-Mn 44K}
Welding consumables shall either have improved atmospheric resistance or be C-Mn

consumables used under the following conditions:

a) W12 R IHFE A AR GE O AR AR I AR, B/ R R A RA
DO B R FEAA BRI E W 2 o 208 P Beade 0w, 2% P& KB 51 9/ 51 AR %2
T 28 % i i F) I AR 12

a) For the body of a multi-run fillet or butt weld provided at least two layers on all
exposed surfaces are made using welding consumables with improved atmospheric
resistance. When this option is used, consideration shall be given to the atmospheric

resistance of the exposed ends of multi-pass welds after removal run-on/run-off plates.

b) i A LA T SRR LB AR 4
b) ingle pass welds meeting the following conditions:
1) 0535 5 BCBEAT F) BRI 145 4%
1) single pass groove welds made from one side onto backing;
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2) MPRINEEAT B BB IR SE, BRI HIE

2) ingle pass groove welds made from both sides, with a single pass on each side;
3) FFEER 4 R RS bR SIE 17 4% .

3) single pass fillet welds that conform with the maximum size criteria as given in

Table 4.

3R 4 C-Mn AR IE F IR 421 BN R T

Table 4 — Single pass fillet welds maximum size criteria for C-Mn consumables

Tz RAHIEABLERT
Process . b Maximum single pass fillet size
11 6 mm
12 12 mm
13, 114 8 mm

a: fFH1S0 4063
a In accordance with ISO 4063.
b: ALEH AR bR E R AL T
b Other processes if specified in the execution specification.

6.5.11 ZFLAmEL, BFENER

6.5.11 Joints in hollow sections including branch connections

RT OISk, G SRR WL K B

Recommendations for joints in hollow sections including branch connections are given

in Annex B.

6.5.12 WRAEIEEE
6.5.12 Stud welding

WERT SR N 2 R 1SO 14555 #E4T

Stud welding shall be carried out in accordance with ISO 14555.

1% 1SO 14555 AT HORE AR 5 B ORFF— 2

Procedure testing undertaken in accordance with ISO 14555 shall be consistent with

the application.
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6.5.13 IR

6.5.13 Slot and plug welds

FEPRMZEIR B FLN R & 2, PASC VR 2 8 B AR 2 1)

Holes for slot and plug welds shall be sized to permit adequate access for welding.
FENR B FLRT B 2 BL T 2% A

Dimensions for plug welds shall meet the following conditions:

— L/ NEAA RN T+8mm;

—the minimum diameter of the hole shall be T + 8mm; and

— AL E R BEAARCN TH12mm B8 2.25T, Bk

—the maximum diameter of the hole shall be the greater of T + 12 mm or 2.25T.

Horbr TR SLTAE B 1R

where T is the thickness of the part in which the hole is made.

P K RS L 2 DA T 261

Dimensions for slot welds shall meet the following conditions:

— P ) /N B NN TH8mm;

—the minimum width of the slot shall be T + 8mm; and,

A TR BE R N T+12mm BY 2.25T, Bk,

—the maximum width of the slot shall be the greater of T + 12mm or 2.25T; and,

— ) KK NN 10T

—the maximum length of the slot shall be 10T.

Horb T RALTER I KRS
where T is the thickness of the part in which the slot is made.
— il ) 0 S~ TR T

—the ends of the slot shall be semi-circular.

FEIF T FE NG DR AR 2 AT, AR {2 )7 BRI i £ 1) 1 08 S AT A AL A



Any fillet welds made in plug or slot welds shall be visually inspected prior to filling

of the plug or slot weld.

6.5.14 HAhtr 427

6.5.14 Other weld types

AR SCAE AR T8 il ) AT AR % S R 1 R N 45 63 24 1Y) 1SO B A [l X B A
The requirements for other weld types not within the scope of this document shall be in

accordance with appropriate ISO or other national standards or documents.

6.5.15 &5 AL

6.5.15 Post-weld heat treatment

AN SR I B R RIS R, MRS R B R AR A AR RV AR AR L %
(WPS/WPQR)HEAT -

If required by the execution specification, post-weld heat treatment shall be carried out

in accordance with a WPS/WPQR.

e T AL T BRI 4E R L ISO 17663

NOTE  Guidance for quality requirements for heat treatment is given in ISO 17663.

6.5.16 fFEEE

6.5.16 Execution of welding

J32 2% FE B 1R A B e An SRR AR 2 BRI, B H AU B AR T 75 A SRS A
R G .

Considerations shall be given to prevent stray arcs. If stray arcs occur, the surface of

the steel shall be visually inspected for cracks or other surface defects.

Xt A i AR G 50 350 MPa BCEAR A A M, AT 43T BE IR o X T8
JH e e P2 R 350 MPa (R &S IR, NARERAT BE r g IR, DA R -1 HL55F
INEITE O

For static applications using steels with yield strength of 350 MPa or less, arc strikes
need not be ground. For static applications using steels greater than 350 MPa, arc strikes

shall be lightly ground to ensure a smooth and flush surface condition.
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XTI TT MR AR RGPS, B AT B BT IR, AR OR-F I Bk
T oA, BE S EATVRAAS 1 A U (PT) B A A U (M T)
For fatigue, seismic and special corrosion applications, arc strikes shall be lightly

ground to ensure a smooth and flush surface condition followed by PT or MT.

R SR B35 ot i G T, R e 0 AR TR IR AT A [ R AL B
Precautions should be taken to avoid weld spatter where the same treatment for stray

arcs is to be applied.

FEBE— D IEEATIEZ AT, NNEEARIEATRE T L BR T W skia, g, =
IR AT S G R B
Visible imperfections such as cracks, cavities and rejectable imperfections shall be

removed from each pass/run before deposition of further passes/runs.

U SR A T AR RS A5 TP AT 5% T 58 UGB S8R T AT BE A R EEK, BT AT B .
Requirements for grinding and dressing of the surface of completed welds, if any, shall

be stated in the execution specifications.

FROURE R T NS BRI, FFAE R R 4E 5 B 2 TR ) SRAL .
Slag should be removed from the surface of each weld pass, with particular attention to

the junctions between the weld and the parent metal.

6.5.17 HFARIEAZ 7 PR IH AR HO AR 82

6.5.17 Welding of bridge orthotropic decks

AN AR 7.2.5 o)#EAT . X TAEIE B (G LRS- AGE R, A
i AT A

Production tests shall be carried in accordance with 7.2.5 c). Production tests are not
required for stiffener-deck plate connection outside the roadway (curbs) which is

without loading by vehicles.

XIS -Hr AR A R R A% (B, AP i - gh g, M
Z BRI R 1k A5
For stiffener-deck plate connections and local welds (e.g. at stiffener-stiffener
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connections with splice plates), the starts and stops shall be removed.

X INEN-BRE R, s @A FLETC AL RIRER N SR nsh 45 1 2]
AR L, 2R JE R R R AR R 2

For stiffener-crossbeam connections with stiffeners passing through the crossbeam with
or without cope holes, the stiffeners should be welded first to the deck plate and the

crossbeams subsequently assembled and welded.

6.6 LRt

6.6 Acceptance criteria

6.6.1 FHHER

6.6.1 Routine requirements

FRARERIE BRI Frh A ME, X T EXL1. EXL2 M EXL3, MRE%6kEE 1L
WARIERZ TS, 255 1SO 5817, Bk 1 JRBEASIERG” (505) ARk (401)
AT L& ARATE IR LS T LR AR S B A AN ESR AN T LL & o

Unless specified in the execution specification, for EXL1, EXL2 and EXL3 the
acceptance criteria for weld imperfections shall be as follows, with reference to ISO
5817, except “Incorrect weld toe” (505) and “Micro lack of fusion” (401) which are not
to betaken into account. Any additional requirements specified for weld geometry and

profileshall be considered.

—EXL1, FiESEH D, B MilAL” (5213) ARESEH C;

—EXLI1, quality level D except quality level C for “Insufficient throat” (5213);

—EXL2, % AREEFEL C, BRTESE” (506). “JRHHL” (601> F“Ribi”
(2025) NFEEH D, LLLMIERAL” (5213) NFEEY B;

—EXL2, generally quality level C except quality level D for “Overlap” (506), “Stray

arc” (601) and “End crater pipe” (2025) and quality level B for “Insufficient throat

thickness” (5213);

—EXL3, iz B,
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—EXL3, quality level B.

XFF EXLA, i 05 4% i N AR 3 R AR 15 BT 2R B IR g HEAT ALE
JE 2D 2 EXL3 13K

For EXLA4, the weld quality required shall be specified in the execution specification
with respect to identified welds and shall meet the requirements for EXL3 as a

minimum.

6.6.2 PLEER

6.6.2 Seismic requirements

FRAEFEGIE AR B G ME, AZHEETRIEENER 6.6.1 st
Unless specified in the execution specification, the requirements given in 6.6.1 shall

apply to welds subject to seismic actions.

6.6.3 JEITER

6.6.3 Fatigue requirements

XTSI 7 AR AE, RGBS ARG TTW-2259-15 MUE ) FAT J%57 /)
2, BIHAAE R BRI RR E .

For welds subject to fatigue, the execution specification shall specify the relevant
acceptance criteria in terms of the FAT fatigue classification in accordance with ITW-

2259-15.

i FAT 73 R 3 Fo VR XS A SRR AR 57 Br IR a2 BoA B m 70 2850
Sk R B SR o o T AR S RO R BOOR ST AR 8L, RIS 72 15 4% R BRI
Bt LA A2 5 1270 SR A5 R 4 =9 AH SR IR ) A 0 07K

The option to use the FAT classification allows less onerous requirements to be
specified for a weld subjected to relatively low fatigue loading in a joint with a higher
classified resistance in accordance with [TW-2259-15. The conservative assumption for
specification is that the acceptance criteria for a weld should be specified to meet the

full resistance level associated with that classified structural detail.

St EXL2. EXL3 Al EXL4, 27T 6.6.1 tPRLE MIARUESL, 5% 1 560 YSChR vHE B 75
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% IS0 5817:20—, [ff=% C:
For EXL2, EXL3 and EXL4, in addition to the criteria specified in 6.6.1, the acceptance

criteria for welds shall be in accordance with ISO 5817:20—, Annex C:

—FAT A 63: FiE4%54% C63 (EXL2. EXL3 B EXL4);
—FAT not exceeding 63: Quality level C63 (EXL2, EXL3 or EXLA4);

—FAT i 63 HAVE 90: FiES4 BOO (fXFR EXL3 B EXL4);
—FAT above 63 and not exceeding 90: Quality level B90 (EXL3 or EXL4 only);

—FAT jiid 90 HAVEIE 125: FiESEL% B125 (LR EXL3 8 EXL4).
—FAT above 90 and not exceeding 125: Quality level B125 (EXL3 or EXL4 only).

R AR AR 5 RO FE AT B RN IE TR, DA £ UM S L L
The execution specification shall specify any additional execution requirements that are

necessary to conform with the assumptions of design for fatigue resistance.

6.6.4 RERITE

6.6.4 Nonconformity assessment

IR IS A SRS SR AT A SRR DL B8 42 R B 3 T BE MR A1 A0 A R Ea 1
AR Re DL AR I RO R PE CGRTY L O 2B BEATIRAS, DAk E & %32 Bl
BRIz,

In the case of a nonconformity with the requirements of this document, each weld defect
maybe assessed on the function of the component in which the defect occurs and on the
characteristics of the imperfection (type, size, location) in deciding if the weld is to be

accepted or repaired.

0 SR RE 3 A W 3R ) 2 B A3 22 (R VP A 7 VR UE B AR A2 BRI A 206 S5 R R P g
R E, AR E BRI TC F B 2 B E AR, AT R E SRR IR G SR
AU S L E AL W] A A2 (IL 1SO 17607-1)

Where it can be demonstrated, by the use of fracture mechanics or other suitable method
of assessment, that a specific defect will not be injurious to the performance of the
structure, that specific defect need not be repaired or re-welded, provided that the
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specific defect is acceptable in accordance with the provisions of the execution

specification (see ISO 17607-1).

BREEHIRSEN B, LA & IR HUE KR R (K 7.2.2.3).
Repaired welds shall be re-inspected to the same quality level as that specified for the

original weld (see 7.2.2.3).

6.6.5 HFTHIR

6.6.5 Bridge decks

P SR A T AR 5 AN R BB R, AR I AR S 5 LE

If additional limits of imperfections are required for bridge decks, they shall be

specified in the execution specification.

6.7 JREAFRRAI WAL

6.7 Welding dissimilar steels

DRI RSN I, AR TR 5385 8 AE 2 R R BOR L IR L E AR 3%
REe RLATAN75 F8 515 G R R A 25 T T AH D ) L

When welding dissimilar steels, the welding coordinator shall consider the appropriate

welding techniques, welding processes and welding consumables. Issues associated

with contamination and galvanic corrosion should be considered carefully.

7 k5. AR
7 Inspection, testing and correction
7.1 —fKHE

7.1 General

I 1SO 17607-1.
See ISO 17607-1.
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7.2 JEE

7.2 Welding

7.2.1 —f&HE

7.2.1 General

PR HT RS 20 A0 R 2 ISO 3834 HUAHRER 7 EoR AL S fER I THRI . K56
AR RIS A FER AR (WL 7.2.2.2) FHAEIE AL (WL 7.2.2.3) DURAR
SE T H AR I AT (L 7.2.2.4) 0 A Se AT TR N IR il HH AT BEAE SEILAE 5 3¢
Mo b AFAE R ek, AEREAT 4R AOAR 56 o

Inspection and testing before and during welding shall be included in the inspection
plan in accordance with the requirements given in the relevant part of ISO 3834. The
inspection and test plan shall include type testing (see 7.2.2.2), routine inspection and
testing (see 7.2.2.3) and project specific inspection and testing (see 7.2.2.4). The
inspection and test plan shall identify joints for specific inspection of the fit-up that are

likely to present difficulties in achieving the specified fit-up.

TR A I (NDT) J7 i RARE 1SO 17635 fF hFE Ak, G TAR
SREIEANAT R B 7L IS, NDT 5 iR 1SO 9712 /b 2 B i%
IR N AT -

Non-destructive testing (NDT) methods used for inspection shall be selected in
accordance with ISO 17635 as the basis for the inspection and test plan required by the
welding plan. NDT, with the exception of visual inspection, shall be performed by

personnel qualified according to ISO 9712 minimum Level 2.

7.2.2 FEFRRR

7.2.2 Inspection after welding

7.2.2.1 BHHL

7.2.2.1 Timing

WAL LRI FI AN 7S NDT ARAESR 5 ERI 1 Fim (842 5 B/ MR REI 18] 2 R/
e, BRAREE R AR RS b .

The visual inspection and supplementary NDT of a weld shall not be completed until
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after the minimum hold time after welding shown in Table 5 Option 1, unless permitted

in the execution specification.

N AL ISO/TR 17671-2:2002 Fi=e A MUE RIFUINIR, HREE RGP BEAS 30 A0 #h 78
NDT WAEZR 5 T 2 8¢ 3 Phos R R e/ MARFN a2 JG 58 BRARRIEROR
AUk A VT

Where preheat is applied as specified in ISO/TR 17671-2:2002, Annex A, the visual
inspection and supplementary NDT of a weld shall not be completed until after the
minimum hold time after welding shown in Table 5 Option 2 or 3 as applicable, unless

permitted in the execution specification.

ISR AR E AL AR S R G ML ) B AT R A A, tBNGRSF R 5 T i ORI I
I‘Eﬂ o
The hold times in Table 5 should also be observed if it is specified that the parent metal

adjacent to a weld zone shall be inspected for laminations after welding.

X T T AR EGE, a0 RAR RS BUE XIEFREAT T R B, AT D4 R X L
39 .
For welds requiring preheat, these periods may be reduced if the weldment is post-

heated for a period after welding is complete.

IR RGNS D 5 2 TAR I AR, NAEREAT Jm 8 AR H AT AR 56 .

If a weld will become inaccessible through subsequent work, it shall be inspected prior
to subsequent work being carried out.

AEAT L 223 5 1 RO AS 7T 432 52 A8 7 IX 3 1 7 S L T A 6

Any weld located in a zone where unacceptable distortion has been corrected shall be

inspected again.
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R 5 B/MREFRE]

Table 5 — Minimum hold times

TRIFETIA]
Hold time
/ISP
hours P
JEIF1: RILISO/TR 17671-2:2002 [ F AT
Option 1: Preheat not applied in accordance with ISO/TR 17671-2:2002,Annex A
JREERST JER IR 55 EE JE IR 3R R
“mm Yield Strength Yield Strength
Weld size 355 MPa%450 MPa > 450 MPaZ700 MPa
mm * 355 MPa to 450 MPa > 450 MPa to 700 MPa
(adlis) <12 IYRLSSIE: ] 12
(@ors)< 12 Cooling Period Only
12 < (ails) <37 A H A 24
12 < (a ors) <37 Cooling Period Only
37 < (aBis
37 < ((a or 2) 48 48

HI2: IHISO/TR 17671-2:2002Ff SFA K AL TR
Option 2: Where preheat is applied in accordance with Method A of ISO/TR 17671-2:2002, Annex

A
YRk R~} HHIANQ JERGRE JE RSR
" mm kJ/mm Yield Strength Yield Strength
Weld size . | Heatinput 355 MPa%450 MPa > 450 MPaZ700 MPa
mm Q kJ/mm 355 MPa to 450 MPa > 450 MPa to 700 MPa
(als) <6 A= LA 2
(aors) <6 All Cooling Period Only
6 < (alis) <12 <3 8 24
6<(aors) <12 >3 16 40
(agls) >12 <3 16 40
(aors)>12 >3 24 48

HIM3: IHISO/TR 17671-2FftFEAKIBIE TR #
Option 3: Where preheat is applied in accordance with Method B of ISO/TR 17671-2,Annex A

JREERT JE R R B JE ARG
“mm Yield Strength Yield Strength

Weld size 355 MPaZ450 MPa > 450 MPaZ700 MPa
mm * 355 MPa to 450 MPa > 450 MPa to 700 MPa

(aBlis) <20 (NeEeSIE! 24

(a ors) <20 Cooling Period Only

(a8ls) >20

(a ors) > 20 24 48

a: X T AR EERI R A O a5 B R GE A4 SOV RHE FEso 3TN BB B X AR 4%, 2
PR e 44 SRR, (H T Rl AR (0 — X B0 5 0y B AR 4%, WU D9 SR % 2 Fla

a Size applies to the nominal throat thickness a of a fillet weld or the nominal material thickness s of a full
penetration weld. For individual partial penetration butt welds the governing criterion is the nominal weld
depth a, but for pairs of partial penetration butt welds welded simultaneously it is the sum of the weld throats a.
b MREESE RAITT4ANDT . [A) (¥ I (8] SLZENDTHR 5 v i . 7R ARSI T, X248 EEIAR 4% 2D
B R HATNDTINFRE .

b The time between weld completion and commencement of NDT shall be stated in the NDT report. In the
case of cooling period only, this is until the weld is cool enough for NDT to commence.

7.2.2.2 REIPIK
7.2.2.2 Type testing
XF T O WA [R1B 8) WPS i E AT T2k, R 2 B 2K
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For the first five joints made to the same new WPS, the following requirements shall

be fulfilled:

a) T ISO 5817 MR BS54 B, LIEMIEA =444 R WPS;
a) the quality level B of ISO 5817 is required for demonstration of the WPS in

production conditions;

b) B E M E/NEEE N 900 =K.

b) the minimum length to be inspected is 900 mm.

INARIAEE RAFTE R, NMFEATIHE SRR, IR — 208 i %k
N IEAf 1SO 17635:2016 Fit5 C (1145 5

If testing gives non-conforming results, an investigation shall be carried out in order to
find the reason and a new set of five joints shall be tested. The guidance in ISO

17635:2016, Annex C should be followed.

7.2.2.3 FH AR

7.2.2.3 Routine inspection and testing

JIT A 1REENIEAT 100% 0 H A0 2 SRS 380 2 T SR ke, N X6F A 9 7 A i
ATV 325 RO DN BT e DN ) 2 T i 1

All welds shall be 100% visually inspected along their entire length. If surface breaking
defects are detected, surface testing by penetrant testing or magnetic particle inspection

shall be carried out on the inspected weld.

PRAE@IEH AR b B ME, EXL] R4 T EAN R LI . X+ EXL2
A EXL3 #54%, Fb7eJofiha il e ansg 6 frox.

Unless otherwise specified in the execution specification, no supplementary NDT is
required for EXL1 welds. For EXL2 and EXL3 welds, the extent of supplementary
NDT is as specified in Table 6.

XF 1 EXL4 JR4%, Fb7e JoHer il i) i [ AR J 3G SR BURS 35 th et B4 SR
FREEHAT I «
For EXL4 welds, the scope of supplementary NDT shall be specified in the execution
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specification with respect to each identified weld.

#MFE NDT )76 [l i i 2 10 B A BB BRFE I, CAnRS&RDD . #h 78 NDT R J57E N
I Y R A N SN 7.2.2.6 TR 45 I ik ik £

The extent of NDT covers both testing of surface or internal imperfections if applicable.

The methods to be used for supplementary NDT shall be selected by the appropriate

welding coordination personnel from those given in 7.2.2.6.

JEE 1: 4h78 NDT 2R ie < SMIAEf NDT.

NOTE 1 Supplementary NDT is any NDT other than visual inspection.

— B 2 I8 WPS BHAT AR PRI 7.2.2.2 WRUE IR ZR, K 6 THLE
[1#h 78 NDT H36 Bl SOE A T 3% BB [Fl— WPS SR8 5 2hI5 5%, MM —RFLia
WAtk o ted H TR S A BRI Ab 7E NDT e

Once it has been established that production welding according to a WPS meets the
quality requirements according to 7.2.2.2, the required extent of supplementary NDT
shall be in accordance with Table 6 with further joints welded according to the same
WPS treated as a single continuing inspection lot. The percentages apply to the extent

of supplementary NDT treated as the cumulative amount within each inspection lot.

& 6 TRLE B T 70 e Cp %0 € SCONARYE LR HE 328 6 s 3 b TR — 387>
FRAESAT I E 5B FLE -
The percentage extent of testing (p %) according to Table 6 is defined as a part of an

inspection lot according to the following rules, unless otherwise specified:

a) KL AR MR SEHT L 2 A AN B EERT p %iEAT I P XA,
BEHLIZE %
a) each weld in the inspection lot shall be tested over a length of minimum p % of the

individual length. The area to be tested shall be selected at random;

b) WAL KA A IR AR LA BN T 900 mm, U A —AMESEN HEAT 4
KK, ANFEE p %;

b) if the total length of all the welds in an inspection lot is less than 900 mm, at least
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one weld shall be tested in its entire length regardless of the p %;

) WIARAIEHE R LA E/NF 900 mm  [FAH RIS 2E A, DBl BLIZE 3% 1 o 4
REFEAT AR, Hefi MR B Bt AT R 882 K p %o

c) if an inspection lot consists of several identical welds with individual length less than
900 mm, randomly selected welds with a minimum total length of p % of the total

length of all welds in the inspection lot shall be tested in their entire length.

MRAER 6 AT H ARG 56 (42 Sk ML 36 AR RS P RES V2 078 o LM AR B 433k
B R A R SRR A UE TR TR 3R 6 IR IV 54 IR s A
PEREEA K.

The joints for routine inspection according to Table 6 shall be selected to ensure that
sampling covers the following variables as widely as possible: the joint type, the
constituent product grade, the welding equipment, and the work of the welders. The

extent of inspection in Table 6 is related to production welds over a rolling annual basis.

UM RAERT 5 2R 8] A, 5 P Al _E ) A P R A A0 R B P D A AR
SHURLA TR MR E R AR S (RIS RAY . MR S SE PUTE IR i) B
A%, WITEIE SR RN B EATHOE T, Z AR HUEN 78 NDT [958
ATLME TR 6 han i be, B Seitificsr = H B4 sz it
L.

If routine testing of production welds in a given workshop on an annual basis or using
electronic methods of monitoring welding parameters demonstrates consistently
acceptable quality for welds of a specific type (i.e. joint type, constituent product grade
and welding equipment) the extent of routine supplementary NDT in that workshop
may be reduced below the percentages given in Table 6 at the discretion of the
appropriate welding coordination personnel, provided that a three monthly programme

of production audit testing is implemented and documented.

S 3 5 AR AR A T B S e 5 1 Sk LG DL A R Y R AT 7% (L 7.2.2.4)
nARIE =, S ) AT Y Y

The execution specification may identify specific joints for inspection together with the
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extent and method of testing (see 7.2.2.4). This testing may be counted within the extent

of routine testing as appropriate.

IR A RATTEER, PBET I A DR H R .
If inspection gives non-conforming results, investigation shall be carried out in order to

find the reason.

R 6 LN FEFEE

Table 6 — Extent of supplementary NDT

% a) AL AR 4%
Shop and site welds
FREERTY
Type of weld
EXL1 EXL2 EXL3¢
1) S R R SR 4 Sk (V3 0> 27 I IR 4%
Transverse butt welds and partial penetration welds in butt joints 0% 10% 20%
T 1) K e A A R o 2 S R
Transverse butt welds and partial penetration welds:
i eraciorm i oo | |20
N 0% 5% 10%
ETR Ak ’ ’ ’
in T joints
S EHT JIAE A ) £ A5 e
Transverse fillet welds in tension or shear b:
a >12 mmgYz >30 mm 0% 5% 10%
With a> 12 mm or t > 30 mm 0% 0% 59

a<12 mmHr <30 mm
Witha <12 mm and t <30 mm
MRS b3 2 (A1) 4 5 Y 1) A5 4%
Full penetration longitudinal welds ¢ between web and top 0% 10% 20%
flange of crane girders

FOAM NI IR R SIS AR AR 2 DK AE R I BRI A5 Hh
TE R R EE

0% 0% 5%

Other longitudinal welds and welds to stiffeners and welds ’ ’ ’

specified in the execution specification as being in compression

ST SRR SE, W RPAT RN > S420, N 10%.

a:

2 10 % for such welds executed in steel > S420.

b: W a7y 55 1 42 fA Wk J5E FE AT B L i JRAL

b g and ¢ refer respectively to the throat thickness and the thickest material being joined.

c: HAMRSER SR Z- AT RS, AR MBI R R 17 5E .

¢ Longitudinal welds are those made parallel to the component axis. All the others are considered as transverse welds.
d: X TEXL4, 145 i 20 A5 EXL3F 45 AR -

d  For EXL4, the percentage extent shall beat least that given for EXL3.
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7.2.2.4 FEEIE KA IR A I

7.2.2.4 Project specific inspection and testing

X+ EXL1s EXL2 M1 EXL3, fIGE SRS A5l fe 2o A== il i) 2R AAE
ek A e LA Va1

For EXL1, EXL2 and EXL3, the execution specification may identify requirements for

production testing and specific joints for inspection together with the extent of testing.

Xt EXL4, G H AR KRS A5 R 2 5 5k e 36 LUK 22 /009 EXIL3 JLE
By
For EXL4 execution specification shall identify specific joints for inspection together

with the extent of testing, which shall be that specified for EXL3 as a minimum.

WARARE, T LME R IO SR (WICs) X RF MR 48317 402, DU & #bh 78l
BUHYE AN 1 70 b LSRR AR 2 (0 S SV AE P 7 (LB = C 59D iR
i APE A I S5 g (WICs), GEESARMUME 5] 8 € B AH R SR I AR A
WA (WIC).,

If specified, weld inspection classes (WICs) may be used to classify specific welds for
inspection, and in this respect to define the scope and percentage extent of
supplementary testing and the test methods to be used according to the criticality of the
weld (see Annex C for guidance). If weld inspection classes (WICs) are used, the
execution specification shall be used to identify the weld inspection class (WIC) for

each relevant weld.

7.2.2.5 BAERIAL BRI

7.2.2.5 Visual inspection of welds

F & HA A 56 N AE 58 SR % DX IO T HEAT AT A HeAth Je Bkl (NDTD 22 i, #2118
I1SO 17637 4T

Visual inspection shall be performed in accordance with ISO 17637 after completion of

welding in an area and before any other NDT is carried out.

ML BE A 96 L 4 »

Visual inspection shall include:
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a) WA RSEAFAEANL E

a) the presence and location of all welds;

b) HR¥E ISO 17637 X148 3ATIG L ;

b) inspection of the welds in accordance with ISO 17637

c) R HUHIAM AR X 35

c) stray arcs and areas of weld spatter.

5T P 255 O 8 T A2 11 S 7B 82 Sk 1100 TR R R 38 T A7 4% 190 00 51 A 56 IO AR5 )9 7 DA R A7
&

Visual inspection of the shape and surface of welds of welded branch joints using

hollow sections shall pay careful attention to the following locations:

d) X T EJEE: Hak. SRS A E

d) for circular sections: the mid-toe, mid-heel and two mid-flank positions;

e) W T IEJTREE LA DU VR E .

e) for square or rectangular sections: the four corner positions.

D SRR AU A S 0 1) T R, S P Al 3 214 F T A TN g 35 I AR S
SRRy, DA E BRI AR .

If planar imperfections are detected by visual inspection, the affected segments of the

weld shall be tested using other appropriate NDT methods to determine the extent.

7.2.2.6 78 NDT J5i%

7.2.2.6 Supplementary NDT methods

JIT A Jo At 4% R & B A7 VR I S TR PP 3264 T

All non-destructive testing shall be performed in accordance with written procedures

for the individual test methods.

a) BB (PT) Rif%HR ISO 3452-1 14T

a) Penetrant testing (PT) in accordance with ISO 3452-1;

b) HEHEI (MT) NA%HE I1SO 17638 #1447
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b) Magnetic particle (MT) in accordance with ISO 17638;

c) EFERM (UT) MI%HE 1SO 17640, 1SO 23279 #4147
¢) Ultrasonic testing (UT) in accordance with ISO 17640, ISO 23279;

d) SHEEKI (RT) MA%HE I1SO 16371-1 A1 ISO 16371-2 $44T -
d) Radiographic testing (RT) in accordance with ISO 16371-1 and ISO 16371-2.

AR IE RIS T8 T 1SO 17635 A 51 A NDT 753, W R HE BAT 46 &
PARMER I RE P REAT, B0 1SO 13588 BEAT FRIAH 2 K1 A A Il o

If an NDT method, that is not referenced in ISO 17635, is specified for use by the
execution specification, it shall be carried out in accordance with a written procedure

with specified acceptance levels, e.g. phased array UT in accordance with ISO 13588.

TCAGASIN 735 B4 N FH ST B ATTAR SR R b E B A TR 7 PR 4R 52« To Bl A4 32
RTEE R % 25 RO IR R P RS 30T, Bl TSO 13588

The field of application of NDT methods is specified in their relevant standards or
written procedures. The acceptance levels of non-destructive testing shall be performed

in accordance with written procedures for the individual test methods e.g. ISO 13588.

7.2.2.7 REERIELIE

7.2.2.7 Correction of welds

Xt EXL2. EXL3 M EXL4, MA%H GRS HIAR AL e b AT IR A0 2

For EXL2, EXL3 and EXL4, repairs by welding shall be carried out in accordance with

qualified welding procedures.

A A IR SEN TR B, IR 2 IR AR AR SRR EOR .

Corrected welds shall be checked and shall meet the requirements of the original welds.

7.2.3 B &R EE L S5 AR BT 5T HAS 6 AT

7.2.3 Inspection and testing of welded shear studs for composite steel and concrete
structures

A PRIVE dhe 1 25 K AR BT 04T AL SR AN #2 1] 1SO 14555 24T

Inspection and testing of welded shear studs for composite steel and concrete structures
48



shall be carried out in accordance with ISO 14555.

T e SRR B T KR A .

NOTE  This inspection includes checking the length of the studs after welding.

NG B BY 15T AT B 2 e S e . AR AH AR R o B AR ¥ BT 94T
Non-conforming studs shall be repaired or replaced. It is recommended that

replacement studs be welded in an adjacent new position.

IR a, iR ies OB s B SR BRSO A TAR I BOT 4R R
POE % 1SO 14555 #R3A 8T /04T 3T, B0 208 1 i 4 1 IR W R AR
The proper operation of welding equipment used on site should be rechecked after it
has been moved and at the commencement of each shift or other period of work by

using tests on studs welded with the equipment in accordance with ISO 14555.

7.2.4 AR AR B AT

7.2.4 Inspection and testing of welding of reinforcing steel

B2 5 ARV TRt - 22 ) o 00 5 e A 0 AU K 2 42 HE 1S O 17660-1 B ISO 17660-
2 347

Inspection and testing of welding of reinforcing steel for composite steel and concrete

structures shall be carried out according to ISO 17660-1 or ISO 17660-2.

7.2.5 JREA AR

7.2.5 Production tests on welding

WARARE, X T EXL3 1 EXL4, RA%ZHE LA 7 2T 4 7= 0

If specified, for EXL3 and EXL4, production tests shall be carried out as follows:

a) B TR IR GEE = T 460 MPa #X 55 21 AR HERE PP A A% UE B A e i AR
PEIRSEHTRY AT . MAEEE VT PT 80 MT. UT 5 RT G Fxi#ef5ide). A
DA A o AN ZE RN AT S A7 4R P MU AR A b 5

a) each welding procedure qualification used for welding steel grades of higher than
460 MPa yield strength shall be checked with a production weld. Testing includes VT,
PT or MT, UT or RT (for butt welds), hardness testing and macroscopic examination.
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The tests and results shall be in accordance with the relevant standard for the welding

procedure test;

b) WERIEHIRRRNR GE ] T AIReE, N AR TIE. LR FERNE RN
oK

b) if the deep penetration of a welding process is used for fillet welds, the penetration

of the welds shall be checked. The results of the actual penetration shall be documented;

c) T M 1E A A PR AR -

c) for bridge deck orthotropic steel plates:

1) HAA UL R R IR SR RN 5 55 28 M TR ARG 32 N B 120 m MK BEAT AR 21
FXS — PEMFHEAT — A IS, AT R R A o 2 AR T 0 LA S 4 R T
SR G oA oy ST
1) stiffener to deckplate connections welded by fully mechanized welding process
shall be checked with a production test for each 120 m length of bridge, with a minimum
of one production test for a bridge and inspected by macro-examination. Macro section

tests shall be prepared at start or stop and at the middle of the weld;

2) Jona A 5 g A A B P AR N S 5 AR R A T R A
2) stiffener to stiffener connections with splice plates shall be checked with a

production test.

8 FEARFFE AT R A

8 Documents required to claim conformity to this document

8.1 —HE
8.1 General
it .75 A LU IS BA R 77 B BT & ISO 17607-5 (2K -

Constructors may claim conformity with the requirements of ISO 17607-5 either by:

K F A S R )3 A 1 1SO bRl 8%

— adoption of the ISO standards referenced as applicable; or
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— K H A SRS AT A H ) 1SO FRifE R AR 2 80056 A AR HE B 15
— adoption of other standards or documents that provide technically equivalent

conditions to the ISO standards listed in this document

— K HABAR L 5 A 41 ) 1SO FRiEROAR S ROERAF 1 ST
— adoption of other documents that provide technically equivalent conditions to the

ISO standards listed in this document

FRARE L IE SRR o A S, it L5 ST IE M P RO AR HE B AR SR fE 1
SR ISO ARk o S5 HFRORSE R

Unless otherwise listed in the execution specification, it is the responsibility of the
constructor to demonstrate that the standards or documents selected provide technically

equivalent conditions to those in the corresponding ISO standards.

FEEIEFT, K FAAR SO N 2 IR VE 1 2 I b Ttk e, RN G HoR
RS o

Prior to execution, adoption of other standards or documents shall be verified and

approved by the specifier and shall be incorporated into the execution specifications.

8.2 fFathr B

8.2 Declaration of conformity

PRI 2136 R SR T 7 S 38 P ) SRR

A constructor claiming conformity with these requirements shall list the applicable

supporting standards or documents.
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fif % A
Annex A
CRTEHE)
(normative)

S B, 5 EE SRR KR

Additional information, list of options and requirements related to the execution

levels
Al FrEMINGE B AR

A.1 List of required additional information

R ARG TAEASCR T E R INGE R, X E BE M T e XA
Ry URFEASC CAIFESCAS TR 1 ROAEE " A &)

Table A.1 provides the additional information that is required in the text of this
document as appropriate to fully define the requirements for execution of the work to

be in accordance with this document (i.e. where the wording “shall be specified” is

used).

£ A1 MHnER

Table A.1 — Additional information
% P MEnfE B

Clause Additional information required
AR T Sk B AR AR AN 2 1 XS DA K T
Start and stop zones and methods for hollow section joints
AN SOV P I T B X3
Areas where welding of temporary attachments is not permitted
EXL3FHEXLA{S i i B4
Use of temporary attachments for EXL3 and EXL4
P T & RLZE RS T A RE N AR 2 i B
6.5.9.1 The location of butt welds used as splices to accommodate available lengths of constituent
products
R AR AN ZEAR S RS
Dimensions of holes for slot and plug welds
FoAth R 2R R R
Requirements for other weld types
W VT <460MPati 2 (12 BT I A, /2 75 T ZPTEMTHh 7T
If VT of stray arcs on steel grades < 460MPa is to be supplemented by PT or MT
X CL 78 RO GE R T HEAT §T B A 4 (1 2R
Requirements for grinding and dressing of the surface of completed welds
oo JELSE JURT VR 9 O FE FTASN R

Any additional requirements for weld geometry and profile

6.4.1.2

6.5.6

6.5.6

6.5.13

6.5.14

6.5.16
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6.6.1

EXLAR R 5% (A5 4% )57
Weld quality for identified welds for EXL4

6.6.2

HRIZNE 7 IR B SR AL E A3 (DC) B g iiebr e

Acceptance criteria in terms of detail category (DC) for welded joint locations subject to fatigue

7.6.1

T RBI K EX LA 4214 FENDTHITE
The scope of supplementary NDT for each identified EXL4 weld

7.6.1

T2 IR EX LA 3k DL A3 Bl
Specific EXL4 joints for inspection together with the extent of testing

A2 ETF|R

A.2 List of options
BEHIRF T AE G BRI AT ge4R E T H , DL SCAS SO Hh &5 H 18 10
BRI TAE@IE .

This lists the items which maybe specified in the execution specification to define

requirements for the execution of the work where options are given in this document.

£ A2 fHnER

Table A.2 — List of options

K

Clause

24 %€ F3% TR
Option(s) to be specified

Fe 5w BRI AR R TR
If a quality plan for execution of the welding is required

5.2

TR AR BRI 2 R AR E T IR

If traceability for each individual constituent product is specified

52

e A I 6 ) A i 15
If other options than those in Table 6 shall be used

52

BRSO U PRRERTM I 2 7 s B (L IC

If colour matching is required for when welding improved atmospheric corrosion resistant steel

6.2

R 5 57 B AT AR SR AR R

If there are welding requirements related to fatigue or seismic detail categories

6.2

AR TIRBRAAE . P AEE )RR ZR
If there are specific requirements related to the inspection, maintenance, and repair of welding
equipment

6.3

R W SO VR A AR T2

If use of other welding processes is explicitly allowed

6.4.1.1

F2 1 T EERFR A R AR IR U A

If special deposition conditions for tack welds are required

XFEXLUZT 24 H LiERS
If work instructions are to be used for EXL1

6.4.1.2 a)

FET i B

If impact tests are required

6.4.1.2

15 AT LLE FEXL3sREX LA bR HEAR HfR 7
If standard welding procedures maybe used for EXL3 or EXL4

FRHEISO 9018 & AR Mk 2% 14

Alternative conditions to testing in accordance with ISO 9018

6.5.1.1

R copefL A2/ N T402EK

If cope holes may have a radius less than 40 mm

6.5.4

5 MR BA A A o i LA R 4L

Other specification than in Annex B for assembly of hollow section components to be welded

6.5.6

e 15 FOVFE>460 MPas 2 5K 520 57 IR A L EAT RV A i H)
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If chipping and gouging are permitted on grades > 460 MPa or on components subject to fatigue
X FEXL3FIEXLASE 75 o i D) 1A i 1
If cutting and chipping are permitted for EXL3 and EXL4
AN SR AR TN B 2 SR G 1A TE AL AR 5 A B
If tack welds that are not incorporated into final welds need to be removed
XTFEXL2, &7 T 45 8 W 0 58 4% (1 run-on/run-of T
For EXL2, if run-on/run-off pieces are required for full penetration transverse butt welds
XFFEXL2, EXL3MIEXL4, J&75 5 M T2 5 B 9 m e R 4% sl 70 5 B X R 52 1
run-on/run-offf4:
For EXL2, EXL3 and EXL4, if run-on/run-off pieces are required for full penetration
longitudinal butt welds or partial penetration butt welds
IR P BRI
If a flush surface is required
U SRANE F 7K AR TS A 3R 4T BT AR
If permanent steel backing materialshall not be used for single side welds
ARER FOVFAE RTINS B4 1A 2 o R TR 426 1 SR T X 2 4 B AT T B 4T I
6.59.2 If flush grinding of single-sided butt welds in joints between hollow sections executed without
backing is permitted

R SCVFAEAR SEBEATRE IR MU DL AT 2848

6.5.7

6.59.1

6.59.2

6.5.13 If plug welds performed without previous slot welding are permitted
6.5.16 XFF>460 MPafl 4, & 75 AN B LB AR
If, for steel grades > 460 MPa, removing of weld spatter is not required.
661 XFFEXL1. EXL2MIEXL3, 275 il B AR 4 B b i S b o
o If, for EXL1, EXL2 and EXL3, other acceptance criteria for weld imperfections are required
o FETE ] B PR T B R 1] TR LR (TR 2R

If alternative acceptable criteria for welds subject to seismic actions applies
WERASCAARTS5] (DC) I8 2UHR R 7K % 57 R AR S R S0 AT b
Alternative criteria if acceptance criteria for welds subject to fatigue are not to be specified in
6.6.3 terms of detail category (DC)
FEAHFHISO 5817:2014, B Crp ity 56 okt
If acceptance criteria to ISO 5817:2014, Annex C are to be used
IEAE S VM I AR A ) R
Requirements for welds in orthotropic bridge decks
T A T R B Sk HEAT R 2 DL REXL L EXL2FIEXL3 Iy Ay i
If specific joints are identified for inspection together with the extent and method of testing for
EXL1, EXL2 and EXL3
7.2.1 FE T IR FAG U0 5 R e AN AT IV AN T 20 b, R, BN AR SR G A R
If weld inspection classes are to be used for defining the scope and percentage extent of
supplementary, and, if so, the weld inspection class for each relevant weld
e 75 AT EALE S 5E 1 DRI 1) 2 1l 76 B S8 RO AL SE AR 36 A4 ZENDT
7.2.2.1 If visual inspection and supplementary NDT of a weld can be completed before the designated
hold time
ST T EEXLIFEXLA) A =

6.6.5

723 If production tests are required for EXL3 and EXL4
BB — 2 OB PRk
Annex B — Welded joints in hollow sections
BAQ WU AL I BT s B
) If the hidden toe area is not to be welded

A3 5RIEKPHRIER
A.3 Requirements related to the execution levels

ARSIV T 5 AR R 5| RS G AT AR G 1R 52 25K

This clause lists requirements specific to each of the execution levels referenced in this
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document.

Th% A3 PR FAR IR I 58S h h CERES R M) b B — B BO
() — Rz il iR AR5, I Hoa) DL 368 M g k-1 o HAl I H 3l 5 7 2R A
P BB AN e B 2 G KT

Items identified in bold letters in Table A.3 relate to the general system of control of
execution and are amenable to a common choice of execution level across the whole of
the structural steelwork (or a phase of the structural steelwork). The other items

generally demand the selection of the appropriate execution level on a component-—by-

component or a connection detail-by-detail basis.

R A3 GIMEEKTHER

able A.3 — Requirements to each execution level

ik EXLIla EXL2a EXL3 EXL4
Clauses
4 —BEBARMEBNREER
4 — Execution specification and quality requirements
ol B % i 2
uatty . Yes Yes Yes
documentation
5 mAT
5 — Constituent products
ol Bl Rl R e
nspection See Table 1 See Table 1 See Table 1 See Table 1
documents
— E G NEST) ST
Yes (partial) Yes (full) Yes (full)
CIpER, NS s (AR 352 OB
Traceability o £ FFid) i) #
Yes (by marking) Yes (from receipt Yes (from receipt
to handover) to handover)
i — I 2 2
Marking Yes Yes Yes
6 — 12
6 — Welding
6.1 —BAE ISO 3834-4 ISO 3834-3 ISO 3834-2 ISO 3834-2
6.1 General
6.4 FEBFAERARRTEKINE
6.4 Qualification of welding procedures and welding personnel
6.4.1 FERFHHE
AR
6.4.1 o %2 22 =2
Qualification of See Table 2 See Table 2 See Table 2
welding
procedures
6.4.2 RN EH AT ISO 2T 1SO9606-1 | #2T: 1SO 9606-1 | & T: ISO 9606-1
fET 9606-1 #:fE L HAETL: 1SO #HAET: 1SO HAET: 1SO
6.4.2 : 1SO 14732 14732 14732 14732
Welders and Welders: Welders: Welders: Welders:
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welding ISO 9606-1 ISO 9606-1 ISO 9606-1 ISO 9606-1
operators Operators: Operators: Operators: Operators:
1SO 14732 1SO 14732 ISO 14732 1SO 14732
BAR A RE BARF A RE FARFIR A e
6.4.3 JEEHHIA ISO 14371 ISO 14371 ISO 14371
6.4.3 o Technical Technical Technical
Welding knowledge and knowledge and knowledge and
coordination competence competence competence
ISO 14371 ISO 14371 ISO 14371
N Tk VA 1 T JEEVEAS 1
6.5.1 g%{&% ﬂﬁﬂﬁ@fﬁlﬁ }J\%Jﬁkafbﬂ:
. Prefabrication Prefabrication
6.5.1 Joint — — . .
tion primers not primers not
prepara allowed allowed
e flEH e €
DIEIFI8 A 7o VIEIANEE HIAS 7o
6.5.6 IS B YF ¥
6.5.6 Temporary — — Use to be specified | Use to be specified
attachments Cutting and Cutting and
chipping not chipping not
permitted permitted
, BRI BT HRIEEREF
6.5.7 SEALIR — Qualified weldin, Qualified weldin, Qualified weldin,
6.5.7 Tack welds 4 welding u welding u welding
procedure procedure procedure
6.5.9 XT#Z) e e
o WERE o AT | BRI
6' 5 9 Butt weld BAT R/ b Run on/run off Run on/run off
6' 5' 9 luGerlv:rals Cn488) Pieces Pieces
5.9, — T B S
6.5.9.2 iﬁﬁ%){—i .Run Ol‘l/I'llIlOff 7}(7\ H *j—:l\_/% 7j(k H *jl_/j:
6.5.9.2 Single sid pieces if specified Permanent Permanent backing
-3.7.4 Single side backing continuous continuous
welds
6:5.16 J7BELiE B S
6.5.16 Execution of — —
. Removal of spatter | Removal of spatter
welding
ISO 5817 Jii %%
B X EiRg
FTE/;TA: = A/ °)) ] E 7\
_ 180 5817 jpifr | 1503817 )LE* ISO 5817 Jii &4 Eﬁ@%ﬁ%iﬁﬁ
6.6 BishniiE k 2C EH i3
D 2B
6.6 Acceptance ISO 5817 ISO 5817
criteria IS0 3817 Quality level C ISO 5817 Quality level B
Quality level D Quality level B uality lev
generally with specific
criteria for
identified welds
7— K. WRFARIE
7 — Inspection, testing and correction
7.2.1 — e VT NDT: W#%6 NDT: W6 NDT: W.#%6
7.2.1 General NDT: See Table 6 NDT: See Table 6 NDT: See Table 6
7.2.2.7 BRERIE T 7% WPQR HR4EWPQR HRAEWPQR HR4EWPQR
7.2.2.7 Correction No WPQR In accordance with | In accordance with | In accordance with
of welds required WPQR WPQR WPQR
2. Y o S,
7-2.5 P g s
7.2.5 Production — — . .
tests If specified If specified
e BT RRXETREAEER.
NOTE a dash "— " means no specific requirement in the text.
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Annex B
CBRHED
(informative)

— 2 T R

Welded joints in hollow sections
B.1 —HE
B.1 General
AP Rt 1A O TR RCR BIE 4R .

This annex gives guidance for execution of welded joints in hollow sections.
B.2 &L BT

B.2 Guidance for start and stop positions

DA g 37T T B2 ek

The following guidance maybe used for in-line joints:

a) NEFESLIT i BEPHEESL MR R IG A Z LA B, DUk X 2847 B B A
B8R IR S 2T Z AR R B 2 T

a) stop and start positions of welds for in-line splice joints in chords should be chosen
to avoid these positions coming directly under the location of a subsequent weld
between a brace and the chord;

b) PRI BT B TR 2 Lol 22 ) PR S ke e A LA B AN S A BB £
EA- R

b) stop and start positions for welds between two in-line square or rectangular hollow
sections should not be located at or close to the corner positions.

LAR 45 A T Hepl ik

The following guidance maybe used for other joints:

c) AR5 A B AN AL T BREE I P A I 17 2 o0 A T 2 1) 42 S ) ¥ o7 L )
AL, WK B.1 R,
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¢) stop and start positions should not be located at or close to the toe position or lateral
flank positions of a joint between two circular hollow sections in accordance with
Figure B.1;

d) A ah AN s b AL B AR T BRI 7 TR B T A DA R S sk A LR
SN p M A=

d) stop and start positions should not be located at or close to the corner positions of a
joint between a square or rectangular hollow section bracing and a hollow chord
component;

e) & B.1 45t 1 IR FEME I B 2R Sk AR AR 5

e) recommended welding sequence for welding brace to chord joints are given in Figure
B.1;

f) BIAE T o PR AN 7 A AR A B, % 58 Rl 2 oo B T 2 1) ) 4 50 ] [
Rz

f) welding between hollow sections should be completed all round, even if this total

length of weld is not necessary for strength reasons.

A
a) J7TEAETEAE b) [RITEATE
a) Square/rectangular section b) Circular section
b5 FF5 U 0«
Key

o SRR A
. weld start point
PRI

order of welding

& B.B.1 — iR LA B R

1,2,3,4
1,2,3,4

Figure B.B.1 — Start and stop positions and welding sequence
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B.3 HCKHIHIHE R
B.3 Preparation of joint faces

2% 6.5.1.2, I B.2 & B.5 JE/R TS 10 9692-1 At 7 Lo IHI A4 (PO 1
55 5ZAT 4 S (1 e v % ARG TIC R 91

With reference to 6.5.1.2, examples of application of ISO 9692-1 to brace to chord
joints between hollow sections are given in Figures B.2 to B.5.

Xt TR SR AR S e 25 AT, HLZEOR 5 ELZRRTH2 Sk AR e 28 AN S AT [,
i BRI PR B R A, IR SN R A A, W&l BL6 BT
Recommendations for the weld preparation and fit-up for mitre butt joints are locally
the same as for butt welds between two components in-line, which requires the bevel
angle to be increased on the inside of the mitre and reduced on the outside as shown in
Figure B.6.

B.4 JRZAAE

B.4 Assembly for welding

MRAE 6.5.4, FppFR A O T A A RE BT 5 BT 2K

In accordance with 6.5.4, assembly of hollow section components to be welded should
be in accordance with the following requirements:

a) LA AN B SRR A3 (& B.7 RG] AD;

a) assembly using non-overlapping welding of the separate components is preferred
(Case A in Figure B.7);

b) NS AR AR R E, TR E B.7 TR %4 B

b) assembly of overlapping components should be avoided; if necessary Case B in
Figure B.7 is acceptable;

o) WIRAMES (AN%HI B), EHRANT MR € MRLE2H 1 75 EEU) ) LA v H A 20
s

c) if components overlap (as Case B), the welding details shall specify which

components are to be cut to fit around other components;

d) BRARERE SRS DA e, 5 WA FE EAR SRR b AR Xk (hnse
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% B).

d) the hidden toe area (as Case B) does not have to be welded unless specified in the

execution specification.

dy

di<do
6= 60°~90°
a) WtLE b) ML
a) End view b) Side view
t
~
7
s
Y _
F<) A
. <
\
L 1
b=2mm~4mm b=2mm~4mm b=2mm~4mm
c=lmm~2mm c=lmm~2mm c=lmm~2mm
¢) A-BEH d) CH e) D
¢) Detail at A or B d) Detail at C e) Detail at D:
p -0 '
L A
L
Y
di<do
b= max.2 mm
) 240 <60° Hf, AMDLBAKIYET
f) Detail at A or B for < 60°
5 FFS U0 A
Key
dv BEPERIF I EAR c Bl
d1 outside diameter of brace member ¢ root face
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do TEATFRILF IR f BEPERAR R )RR

d0 outside diameter of chord member t; thickness of brace member

0 B h JEBIRST

0 brace angle h weld height

b ARFEBIE R

b root opening

e KIS0 9692-1 Z 451 1.4 [ 72 25 o T

NOTE  Application of ISO 9692-1 case 1.4 to circular hollow sections.

Bl B.2 — BEMEMER — REZ ORI E S ZAT RN R 4%

Figure B.2 — Weld preparation and fit-up — Butt welds in circular hollow

sections brace to chord joints

dy

a) AR b) MLE
a) End view b) Side view
Q
o
L.
A
-0
b= max.2 mm b= max.2 mm b= max.2 mm
60° <6 <90° 30°<0<90°
¢) A-BEH d) C e) DX
¢) Detail at A or B: d) Detail at C: e) Detail at D:
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A
7 ﬁfﬁ;ﬁ\\
/
L |
3 f } kJ
b=max.2 mm, #HEBKEZPIHHNE .
b = max. 2 mm, measured along

the longitudinal axis of the
larger pipe diameter

) MALE g) AL
f) Side view g) end view

PREIRF T B

Key

di SCHERMIPFRIAME 6 I IS

d\ outside diameter of brace member 0 brace angle

do SERIPFRISME b HRARIA] R

do outside diameter of chord member b root opening

FE: KIS0 9692-154513. 1. 18 FH - [ i 4% Lo
NOTE  Application of ISO 9692-1 case 3.1.1 to circular hollow sections.

B B.3 — SRR — RS OB 5 LR AR LE

Figure B.3 — Weld preparation and fit-up — Fillet welds in circular hollow

section brace to chord joints

O
|

\ 2 ’ }
b
a) IR b) AL A
a) End view b) Side view
-] o
< =
o - = 1
< S ]
b1 < bo
b =2 mm to 4 mm b =2 mm to 4 mm b =2 mmto4 mm
¢=1mmto 2 mm c¢=1mmto 2 mm c¢=1mm to 2 mm
60° <0< 90°
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¢) AREBR d) CR e) DA
¢) Detail at A or B: d) Detail at C: e) Detail at D:

20 <60°, 1EREFRIX LD A
AT f R4 CinBEB.SHTR)
— IR AT R TR H 2 AR B-
1HIB-2.

For 6< 60°,a fillet weld detail (as
Figure B.5) is preferred to  the
detail at D in the heel area — see
also Tables B.1 and B.2 for z-
loss allowances.

b1= bo

b =2 mm max.

¢ = lmmto 2 mm
a=20°to 25°

) ARBBR(EE 5 E MU EEAR)

f) Detail at A or B where brace and chord of same width

PRSI 55 UL :

Key

b1 SCERISME bo EEHISME

b1 outside width of brace member bo outside width of chord member
O W LR SHUEITA

6 brace angle b root opening

c il b BEBRRSS

¢ root face h  weld height

o FEWOMmAE

a chord bevel angle

HE: 18O 9692- 135 61.47E77 . HTBAS O FFIIRH -
NOTE Application of ISO 9692-1 case 1.4 to square or rectangular hollow sections.

B B4 — J5. T OEMET AXNEEZNEAES R

Figure B.4 — Weld preparation and fit-up — Butt welds in square or rectangular

hollow section brace to chord joints
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® B FFERT REZNEETHERFRIE 2

Table B.1 — Z loss dimension when determining minimum weld sizes in non-

tubular connections

JE8A 8 - PF/PGEL PC/PDP

Welding position — PF/PG or PC/PD
b

R AL E- PC/PDEL PA®
Welding position — PC/PD or PA®

D Ay R TR
thedral angie, ¥ SR e (mm) PR (mm)
Process 2 Z Process 2 A
mm mm
T S e )
111 111
TR AR S G A )
. . 114 114
o= TR TR ; TR TR )
137 137
SRR R / SR R )
131 131
T ) T2 I )
111 111
TR R ) G A S
o o 114 114
B BEREAERTR | o | BCRERGRTR .
137 137
SRR R 7 SR R )
131 N/A 131

@ FRIEISO 4063 e SRR 5%
4 In accordance with ISO 4063.

b FRIFISO 6947 i IR E
b n accordance with ISO 6947.

B.B2 HET. Y. K

FEAR BT R IR A8 E B TR A 2

Table B.B.2 — Z loss dimension when determining minimum weld sizes in PJP

T-, Y-, and K-tubular connections

REEALE - PF/PGER PC/PDP
Welding position — PF/PG or PE »

JREALE - PC/PDE PA®
Welding position — PC or PA P

Ko — —
. Hrigiftiz Hrigiftiz
folnt Inclided Anele B (mm) B (mm)
Process @ Z Process @ Z
mm mm
L L 5 LK L 0
111 111
2SR AR 0 2R AL AR 0
114 114
2R 2 SRR IR 0 2R 2 SRR IR 0
»=>60° 137 137
SRR } SR 2 SRR R 0
131 131
SR 2 S ARRAFR ( SR 2 S ARRAFR (
(L2 SuRP) 0 (L2 SuRP) 0
131-D 131-D
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J5 2% FL U

J5 2% FL U

111 3 111
2R B IR IE 3 2R B IR IE
114 114
2R 2 SRR IR 3 IR 2 SRR IR
60°>p>45° 137 137
SEUME 22 SARLRY R / SR L2 S AR LR IR
131 131
SEOME 22 SRR IR ( SEOME 22 SRR IR (
TP 3 TR
131-D 131-D
e 3V 6 e 3V
111 111
2R 2 5 R E 6 2 e 5 R E
114 114
R 2 SRR IR 10 TR 22 SRR IR
45°>>30° 137 137
SR 22 S AR R / SR 22 S AR R
131 131
SZOME L S ARRYER ( SZOME L SRR (
T LD 10 T LD
131-D 131-D

a FE4RISO 4063 W B4 5 15

a

In accordance with ISO 4063.

PHRIRISO 6947 e Mg B

b

In accordance with ISO 6947.
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a) IHALE

a) End view

¢) AREBAA
¢) Detail A - B:

b1 <boltf
where b1 < bo
b =max. 2 mm

216 <60°, 75 Rk X IHAIC AL
A R R 5% (nEIB.2FT
R o

For 6 < 60°, a butt weld detail
(as Figure B.4) should be used
at C in the toe area.

) AMBBR (EE5ESMUITEEAMRD

where brace and chord of same width

PR3 A7 BEAA
Key
b1 — S MM T 5

b1 outside width of brace member

d) Cri
d) Detail at C:

60° <6< 90°
b =max. 2 mm

XN, WRA
SRR, AN
HRRFE,

For the smallest angles,
full penetration is not
required provided

there is adequate throat
thickness

4

A b1=bol
where b1 = bo
b = max. 2 mm

f) Detail at A or B

bo— FEEHISMMTEE
bo root opening

e) D)X
e) Detail at D:

30° <6< 90°
b =max. 2 mm
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b — HRABIAI R c— il

bo outside width of chord member c root face
60— HWIMmEE h— SRR
0 brace angle h weld height

e 1SO 9692-1H1{E 3. 101477« FETE A L& I RIH] o
NOTE  Application of ISO 9692-1 case 3.101 to square or rectangular hollow sections.

BBS5 U5 EREELEMETRARENEASRT

Figure B.5 — Weld preparation and fit-up — Fillet welds in square or

rectangular hollow section brace to chord joints

60°

B B.6 ELERMEENEAESRYT

Figure B.6 — Weld preparation and fit-up for hollow section mitre joints

TR TR TR TR EE T AR T EEE R EEEEEEEEEE

a) TEBRENMIIE GEE
a) — Case A - Separate components, Non-overlapping welds - PREFERRED DETAIL

67



YIFFRFE TR TSI T R T TR RTINS NI FTTFITN,

b) EEXE (T#32)
b) — Case B — Overlapping components - ACCEPTABLE DETAIL

T EEFTETRTET RS R T TR ETETE TS EETSET I

o) HEESBRSNMITE GB&
¢) — Case C — Separate components but overlapping welds - DETAIL TO BE AVOIDED
PG FF S UL .
Key
a— SUEHRM
a angle between members

Vi BRAFEIE BRI T rh BRSO R A A B X A B AR 2

NOTE  Hidden toe area does not need welding unless specified in the execution specification.

KB7 FLERMEENEASRT
Figure B.7 — Assembly of two brace components to a chord component

XF 17K B2 BT BN IS R, 25OV TR G R 1 S AT 70 VA 76 AR 0 1) Bt i
P A 2 -

For joints not significantly subjected to dynamic loading, the following deviations
maybe permitted for the alignment between the root edges or root faces of in-line butt
joints between hollow section components:

a) X TR/ 12 mm BRPRE oKW ZE RO T B EE (1 0.255
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a) 25 % of the thickness of the thinner constituent product for material < 12 mm thick;

b) X TR KT 12 mm KM EL,  F KW ZEN 3 mm.

b) 3 mm for material over 12 mm thick.

RAEFER AU TR LB, UGB IERE S, MR BB 7 B2, (ERIRM RN S
JEEGE R E 1) e/ MEL

This alignment maybe achieved using machining of ends to correct wall thickness
variation sand ovality or out-of-squareness of hollow sections, provided that the

remaining material thickness conforms with the minimum specified.

X T ANR] JE 230 W) ) ELZ D FR Rk, ATARYE 1 B.8 BEAT R it
For in-line splice butt joints between hollow sections of different thickness, the

thicknesses may be matched using the following guidance in accordance with Figure

B.8:

c) W EEZAET 1.5 mm, "IABATALE,
c) if the difference in thickness does not exceed 1,5 mm, no special measures are

necessary,;

d) WRFEEEANEL 3 mm, RERAATEM BRI LHRRE (R 5 E
HD;

d) if the difference in thickness does not exceed 3 mm, the backing material may be
shaped to accommodate the difference (local hot forming of the backing material maybe

used);

e) MNRIEEZEMIT 3 mm, NMEVNTFEET 1/4 B35 EERHEA i B 8 3EAT HEZ AL
M,
e) if the difference exceeds 3 mm the wall of the thicker component should be tapered

with a slope of 1 in 4 or less.
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V.

1.5 mm<A<3mm

Ly |

g‘ P

AZ=3mm

PRI FF S UL -

Key

A— JFRE%E

A thickness difference

tan o — I CRREER1/4)

tan a slope (shall not exceed 1 in 4)

B B8  AFEEEZLE KR Bk kb
Figure B.8 — Backing material details for components of different thickness
N FRANZERE P R A AS BAR 9 B0 kL, T2 18 B9 S IE AT A AR 5%
If it is not appropriate to use part of the steel structure as backing material, Figure B.9

gives guidance on suitable shapes for backing rings or strips.

b+
d

RS FF5 UL :

Key

t —JEEN3mm36mm d-— WHERELN RN ZE

t thickness =3 mm to 6 mm d- backing ring diameter with minimum tolerance
b — 52 £ 920mmE]25mm d+ — PR ERMRANAZE

b breadth = 20 mm to25 mm d+  backing ring diameter with maximum tolerance

B B.9 I KKITER

Figure B.9 — Suitable shapes for backing rings or strips
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B.5 ffi/54%

B.5 Fillet welded joints

X S SOE RYEIEIE SR, MR A d R A R A DR AR SR RS
By (NAFEE B2 ME B.4) SRS (NFEE B3, R B.1 MK B.2 LU
LB B.5) ZIE L

For brace to chord joints, the welding procedure and the local profile of weld gap should
be chosen to ensure a smooth transition between those parts of the weld that are butts
(which should be in accordance with Figures B.2 and B.4 and those that are fillets

(which should be in accordance with Figure B.3, Tables B.1 and B.2 and Figure B.5).

XFTIRIWESREE, F TR R A BT 60°, LA ORIE4E 14 RAREE (&l B.10
Jrs Do
For flare welds, the included angle of the weld preparation should exceed 60° for the

effective depth of the weld, as shown in Figure B.10.

d\f; 24 a
Y

A W [\
_Y i |
PRI FF S UL -
Key
a — FF60° o - — BB
o included angle = 60° e effective depth of weld

B B.10  WWURREEERT; . BHRZOE—ET 600Kk A NRERMIRE
(LBRERR) HiE
Figure B.10 — Flare weld connecting two square/rectangular hollow section

components - Determination of maximum effective depth of the weld, e, without

reinforcement based on included angle, a, of 60°
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= C

Annex C
(B
(informative)
PREER N F RV EE T

Guidance on the selection of weld inspection classes

C.1 %R

C.1 General

Xof TN [F) B AR B AR GE AT, A EXL SRR A 2 DAIX 73 56 ebm itk
Rl pye FEAREE, S ERL R RO A A

It is possible that specification of EXL alone will not always be sufficient for the
differentiation of the acceptance criteria and the extent of inspection for welds/details

of different importance or criticality. This can result in the following:

a) M T AEENRLE, BRIbRAE T RE T35 4

a) the acceptance criteria can become too onerous for welds that are not important;

b) X TAEERRLE, R TEE TR R,

b) the extent of specified inspection can become too large for welds that are not

important;

c) il ] e S e S AL

¢) the specified inspection can miss the critical locations.

JE G RO I S5 2 (WICs) R FH T DAAR AR A5 48 1) O B 1A 418 2 e 70 DK 11 8 BB AN B A
The use of weld inspection classes (WICs) can be useful in directing the scope and

percentage extent of supplementary testing according to the criticality of the weld.

XG5 RE R A i), BV LU A b EZ R EmEE.
This can be beneficial both from a safety aspect and from an economic point of view
as unnecessary inspection and repair can be avoided.
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TR FEAT GEAGIN 55 S (WICs) I N5 FEARF g R A E (a0, (ERXESR A R AT
WIRAE, nTomiReE. Bl IREE. Imi IERARSE) HILERIE R mT BetE.

The initial choice of weld inspection classes (WICs) should take into account the
likelihood that defects would arise for particular weld configurations (e.g. welds to be
executed in difficult conditions such as overhead welds, site welds, welds for temporary

attachments).

PRI, AR SR TN SE 2 (WICs) A AR AR e 2 0 BRI B BB BE o« IX A2 06 N A )
e T 2N P b i o3 ) F T o

Subsequently, the weld inspection classes (WICs) may be reduced or re-instated based
on experience in production. This experience should be reviewed separately for each

welding process and production location.

C.2 irifEik#

C.2 Selection criteria

U SRS F IR AR S5, B 43R C.1 3R 1 IR GRS M SR K PR TR B o AL RN
A LA bR

If weld inspection classes are to be used, then Table C.1 provides guidance on a

systematic method for the selection of weld inspection class. Table C.1 is based on the

following criteria for selection:
a) JREEIE 5715 ILs
a) utilization for fatigue;

b) R4 RO S R R

b) consequence of failure of weld for the structure;

c) N AT, RIS .

¢) direction, type and level of stresses.
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C.3 #hARIEITER

C.3 Extent of supplementary testing
R C2PE T 51 LRI JAR O A Ah 78 Ao I Ve LA 7 i
Table C.2 specifies the extent and method of supplementary testing related to weld

inspection classes.
® C.1 BEERNEFITEIEE

Table C.1 — Guidance on a method for selection of weld inspection class

Sk B AR R B
c JEL ZA KA AL
YIS P FAER I 2
Consequences from Stress in weld b Weld inspection class
failure of joint or (WIC)

component ©

SR O P R
ga
Level of fatigue
utilization 2

BN TR HITT ) S AR EETT IR L (
45°~135°)
Welds with the direction of dynamic WICS
principal stress transverse to the weld
JEEED (between 45° and 135°)
Substantial ® BNAS TR HITT ) AR EETT 1R — B (
-45°~+45°)
Welds with the direction of dynamic WIC4
I rincipal stress in the direction of the
H'%)%j?fm(ﬁ b welIZi (between —45° and +45°)
i liztion A& LR 07 ) SR A 5 1155k
45°~135°)
Welds with the direction of dynamic WIC3
S principal stress transverse to the weld
AR (between 45° and 135°)

Not - - ~
P 7 =V —
bettiale | VA ERLAI S A S FEE ) L C
45°+45°)

Welds with the direction of dynamic WIC2
principal stress in the direction of the
weld (between —45° and +45°)
rR AR 4 T ] 5 R EETT I AT A

Welds with high d tensile stresses WIC5
transverse to weld
FEEED LA R 3T ) SRR (B =
Substantial b BTN F1975 [ 28 4t
) Welds with low tensile stresses WIC4
B B S e y
%E%Tjﬂb‘ ({E transverse to weld and/or high ¢ shear
) EJZ/IEEJFZJJ stresses
okl EXL3SKEXLAZEY 10 o o 19
No fatigue (i.e. JRss
quasistatic) Or For weldsin EXL3 or EXL4 with high
Low fatigue .
S dtensile stresses transverse to weld
utilization AN e — = —
Not PREXL155 22 41 i HoAth A 3 pR 4%
substantial © All other load-bearing welds except WIC2
weldsin EXL1

EXL1Z5 R E R 8005 4%
Weldsin EXL1 and non-load-bearing WIC1
welds

WIC3
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RIRE 57 0 i RO TS AR 55 i iR T BT 5 9 55 7 i DU A AR AR

a Low fatigue utilization means connection with calculated fatigue life longer than four times the required fatigue
life.

OF S R R SR B R A S B

b Substantial consequences means that the failure of the joint or member will entail:

—IERARE N AT

— possible multiple loss of human life; and/or;

— /B G R RORTS G

— significant pollution; and/or;

— /e B R R

— major financial consequences.

U SR G5 B R TR AR SRR AT AR R E B AMAT B, IR A LS AT BLPRAl AN

¢ The consequences maybe assessed as Not substantial if the structure has been provided with sufficient residual
strength to meet specified accidental actions.

SN A (E) A N R I AR S BT YT RE 1 1050%. A, WONARRE 3o 2177 1) 5644

JERETT ) — Sy, SFAR AT ISE S (WIC) I R4S 5V R

d High stresses are those that (quasi-)static stresses that exceed 50 % of the welds tensile or shear capacity, as
appropriate. Low stresses conversely. Special consideration should also be given to the selection of WIC where the
principal stress is  in the through-thickness direction of the parent material.

*® C.2 ET WIC BEATAM FEAS I 1) ¥ B (BRAL: %)

Table C.2 — Percent extent of supplementary testing according to WIC

S 2 oRlIE 34
(WIC) Bk RA

Weld inspection Type of Joint

class (WIC)

RT uT MT/PT

e o8 Sk L
SIFIBE BN B/R A 10 100 100
Full penetration in-line butt weld

s o JELS
ERETR I 0 100 100
Full penetration T-butt weld

RN IEIEIRSE ORETR 1 2mm)

WIC5 . : . .
Partial penetration welds with penetration 0 20 100
depth greater than 12 mm

HR T I IF NS AR T F M5 4
Other partial penetration welds and all fillet 0 0 100
welds

Ey PR AR

Full penetration in-line butt weld 0 50 100

BIBIBETIV NGRS

Full penetration T-butt weld 0 50 100

WIC4 %B%J%@Eéé (%@/%E%Umm)
Partial penetration welds with penetration 0 10 100
depth greater than 12 mm

FOARER o I B ARG R T f M5 4%
Other partial penetration welds and all fillet 0 0 100
welds

LR IE E A R

Full penetration in-line butt weld

IFBTIV R4
Full penetration T-butt weld

WIC3 WO B (HeBvR %R 1 2mm)
Partial penetration welds with penetration 0 5 20
depth greater than 12 mm

FOARTER o I B ARG R T f M5 4%
Other partial penetration welds and all fillet 0 0 20
welds

WIC2 o S A= AR S 0 10 10
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Full penetration in-line butt weld

RIEIBETIV IR 4%
Full penetration T-butt weld

10

10

T B (B R L 12mm)
Partial penetration welds with penetration
depth greater than 12 mm

FRH I B IRGER TG F 1558
Other partial penetration welds and all fillet
welds

WIC1

P Rk
All joint types
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Annex D
(BERHED

(informative)

BALEWIZERE RN BRI RIEE (BRE W)

Minimum ambient temperatures for the welding of field joints of

building structures (Russia)

AP FE TR bR v SP 70.13330 424t T AR T R SR U VPR IR

This annex provides unique criteria for minimum allowable ambient temperatures

required for welding according to Russian standard SP 70.13330, unless otherwise

noted.

® D1 BEITFENRIEAFAEERE (HRZH)D

Table D.1 — Minimum allowable ambient temperatures required for welding

(Russia)
Py 3
TH . ! (mm) Minimum allowable ambient
e Thickness of welded elements,
Condition p temperature for structural
mm welding
°C
<16 -30°
A% +
llﬁ?}%%m%wﬁﬁ/}%*@én*@ ] 16>£30 30°
;érlbgr?tsttlgzl Sstructures made o 30> 40 -10°
£>40 0°
T 2R R 2 T ARG F =16 0
SREEZY , ‘ 16> 30 -20°
1.2 Sheet volumetric and solid- 30> 40 -10°
wall structures made of carbon >40 0°
steels
13 R A T 390MPaff) K £+ <16 -20°
SR IR 16> 30 oo
1.3 Lattice struct'ures made of 30> £>40 0°
low-alloy steel with a yield 40 50
strength of less than 390 MPa
1.4 IR = F-390MPalf i &
ﬁ’%m%‘JEﬁB‘]?@ﬁ%%mﬂi% t<16 200
gt > )
el ) ) 16>£>30 0°
1.4 Volumetric sheet and solid- 30>£>40 70
walled structures made of low- />40 10°
alloy steel with a yield strength of
more than 390 MPa
1.5 IR FE = T-390MPalf i & <16 -30°
SRR R R R IR 2 4 16> 7230 -30°
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1.5 Lattice and sheet structures
made of low-alloy steel with a
yield strength of more than 390
MPa

30>£40
t>40

XFFt>25 mmAIEAL, SRS T
B AT TN
For t > 25 mm, preheating should
be carried out independently of
the ambient temperature

78



225 3R

Bibliography
[1] ISO/TR 17671-2:2002, Welding — Recommendations for welding of metallic
materials — Part 2: Arc welding of ferritic steels
[2] ISO/TR 20172, Welding — Grouping systems for materials — European materials
[3] ISO/TR 20173, Welding — Grouping systems for materials — American materials
[4] ISO/TR 20174, Welding — Grouping systems for materials — Japanese materials
[5] ISO 9692-1, Welding and allied processes — Types of joint preparation — Part 1:
Manual metal arc welding, gas-shielded metal arc welding, gas welding, TIG welding
and beam welding of steels
[6] ISO 9692-2, Welding and allied processes — Joint preparation — Part 2: Submerged
arc welding of steels
[7]1 ISO 17663, Welding — Quality requirements for heat treatment in connection with
welding and allied processes

[8] Russian Standard SP 70.13330, Load-bearing and separating constructions

79



