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Quallty requ1rements for We1d1ng-—

0. Ez .Welding processes are widely used to fabricate many of the constructlons and

.m some companies they are the key feature of productlon Such constructmns _\may

B 'found 1nfluence on the cost of fabrication and quality of the product. It is impc
L tdnit, therefore to ensure that welding is carried out'in the: most effective way’and
that’ ‘appropriate control'is exerciséd over all aspects of the operatlon

~ Within the JIS Z 9900 series of standards for quahty systems Weldmg is to be
© - treated as a “special process”(2) since welds cannot be fully verified. by subsequént
- .- inspection ; and testing :of the product to ensure that the required quahty standards

have been met.

C AL

uahty cannot be inspected into a product, it has to be built . into if. Even the
1ho :extenswe and soph1st1cated non- destructrve testlng does not 1mprove the qual—
it of Welds S
For. ‘elded constructmns to be effect1ve and free from ser1ous problems in pro-
, , and in service, it is necessary to prov1de controls from the design phase,
2 th outh materlal selectmn into fabr1cat10n and subsequent 1nspect1on For example,
poor de51gn for Weldmg may create serious and costly difficultiés in the workshop,
onssite or in service.. Incorrect material selection may result in welding probleins
&ich as ‘cracking. Welding procedures have to be correctly formulated and approved
to avoid imperfection. Superv1s1on needs to be unplemented to ensure that the specified
'W1ll be, ach1eved o :

"_',To ensure an effect1ve Welded fabrlcatlon management needs to appremate the
es‘of potent1al trouble and to 1ntroduce appropnate quahty procedures
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This Standard has been prepared with the intention of
— not being restrlcted by the klnd of Welded constructlons

— deﬁmng the quahty requlrements for weldlng 1n factones

the welded constructions conforming to the specified requirements;

— Dbeing usable for the reference of assessment of manufacturer, with regard to the:
- welding capability of the manufacturer 5

Bes1des this Standard does not apply. to the case of descrlblng the ev1dence .f~
the manufacturer’s capability to accomplish. the spec1f1ed quahty requlrements 1n5
the following one -or more circumstance(s): : S :

— contract between the interested partles
= apphcable standard;

— regulatory requirement.

*'The requirements prov1ded in this Standard may entirely adopted and; HE unap
plicable to the related welded constructions, may bé optionally deleted by the man
facturer. They present the ﬂemble frames for the Weldlng control shown in’ the follow"
examples o : : EREE

Example 1 In the contract by Wthh the manufacturer is requlred to set.up th‘

sari
i

t f‘.AfExampdle 2
o Example 3

Example’h 4

Remarks
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"eflnltmns ‘For the purposes of this Standard, the definitions® gjven qn JIS Z
~.d ISO 8402 and the following definitions apply e Has

,NOTES 1 The contract is, in both cases, assumed to include reference to all
relevant regulatory requirements. e b

92 The role of an independent body is cons1dered to be a matter vs)r,hach -y :
is determlned by the contractmg partles and/or the apphcatlon stan- i
dard.

spemal process Process, the results of which cannot be fully Verlﬁed by sub- .
;pection and testing of the product and where for example :proceSS.mg H

[ Gfacturer shall affirm his capability to meet all welding contract requlrements o
ensure adequate plannmg of all quahty related activities.

‘ ;dehvery schedules and that documentatlon is clear and unamb1guous The iny
- ifacturer should ensure any variations between the contract and previous’ Hefideris
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A

documentation are:identified and the purchaser notified of any programme, cost or
engineering changes that may result. o ’

The items in 4.2 are typically considered at or .before the time of the fco_ntrapt

I, , l ' review. The items in 4.3 usually form part of the design review and should be taken
into account during the contract review if the design is not carried out- by the fabri-
cator. It $hall be ensured that all relevant 1nformatlon has been supplied by the

purchaser.
When a contract does not exist, e.g. items made for stock, the manufacturer is .
required to take into consideration the requirements of. 4 2 whilst carrying out h1s

design review (4. 3)

4.2 . Application—Contract review .Contractual requ1rements to be_considered 3
should include: o - . . T
the application standard to be used, together with any supplementary requ1re- L

a)
ments;
b) the specification of welding procedures, non-destructive testing procedures- and.-"""ﬂff ~
heat treatment procedures;. o £
¢) the approach to be used for Welding procedure approval; . o
d) the approval of personnel; , o 5
e) post-weld heat treatment;
f) inspection and testmg,
g) selection, identification and/or traceablhty, e.g. for matenals welders and welds’
(see clause 16);
h) _quahty control arrangements 1nclud1ng any 1nvolvement of an mdependent m—i
_spection body, 7 A _ o " Sl '
i) ' other'welding requirements, e.g. batch testing of consumables ferr1te content
of weld metal, ageing, hydrogen content; . S

environmental conditions relevant to welding on site, e.g. very low temperature. 3 |
ambient conditions or any necessity to provide protection against adverse weather:1

i)
conditions;

k) subcontracting;

1)  handling of nonconformances.

4.3 Apphcatlon——DeSIgn review Des1gn requlrements to be cons1dered should
include:. : . S S R
a) locatiOn, ac‘cess.ibi.llty and spequen‘ce of all: v‘-reldis;; : o : e
b) surface finish and the weld pro_ﬁle; . " T

c) parent metal(s) speciﬁpat_ion,_and’We_l:cled joint properties;

d) - permanent backmg,

e) ‘welds, Wlnch are to be made in the Workshop, or. elsewhere .
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1 dimensions and details of Jo1nt preparatlon and completed Jomt

. use of special methods e.g. to achleve full penetratlon Wlthout baclnng when
.. welded from one side only, o, s

&N

h) quality and acceptance requirements for Welds

i) | other special requirements, e.g. acceptability of peening, heat treatmenf

5 Subcontracting When a manufacturer intends to use s'ubcontra"ct'ed' ’é'e'rvices"
(e.g- welding, inspection, non- -destructive testing, heat treatment), all relevant ispeci-:
ﬁcat1ons and’ requirements shall be supplied by the manufacturer to. ‘the subcontrac—
t62 - The siibcontractor shall provide such records and documentation of h1s work as”
1may be specified by the manufacturer. : RS ‘
< Any subcontractor shall work under the order and responsibility of the'manufac-"
“turer and fully comply Wlth the relevant requ1rements of this Standard

) The manufacturer shall ensure that the subcontractor can comply Wlth the qual-
fity'requirements of the contract. ' :

i
L ¢

o~

The information to be provided by the manufacturer to the sub- contractor shall
1nclude all relevant data from the contract review (see 4. 2) and the des1gn review

...... %

ture is to be subcontracted.

6 Weldlng personnel

:"6 1 General The manufacturer shall have at his dlsposal sufﬁc1ent and compe— :
tent personnel for the planning, performance and superv1s1on of the weldmg Pro:-..
duction according to specified requlrements I T I :

6. 2 Welders All welders and Weldlng operators shall be’ approved by an appro-:
priate test accordlng to the relevant standard. . . . . :

6.3 ‘Welding coordination’ 'persOnnel ‘ The' ‘manufacturer shall have‘ af His diss
_posal appropriate welding coordination personnel according to the relevant stdndard,-
‘such that the welding personnel can be supplied with the necessary welding proce- |
“dure specification ‘or work inistructions and that the work can' bé properly performed !
and coritrolled. ' Siuch persons-having responsibility for- quallty activities:shall have
“sufficient authority to enable any necessary action to be taksn: The dut1es 1nterre—-

“lationships and limits of responsibility of such persons should be clearly deﬁnﬁed o

7 Inspection, testing and examination personnel "
7.1 General The manufacturer shall have at ‘hisdisposal sufficient and:compe:

‘tent personnel for planning and performance, supervision and inspection, testing.and
-examination of the welding production according to specified requirements.

) | g
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7.2 Non-destructive-testing personnel The non- destructwe—testmg personne
shall be approved in accordance Wlth the relevant standard !

8 Equlpment

-

8.1 Production and testing facﬂltles The following equlpment ‘shall be ava11
able when necessary: : S _ y ,

a) welding power sources and other machines;

b) eqmpment for Jomt preparation and cuttlng, 1nc1ud1ng thermal cuttlng,
' equlpment for preheatmg and post~we1d heat treatment mcludmg temperature

c)
indicator;

d) jigs and fixtures; -
e) cranes and handhng eqmpment used for Weldmg productmn

1) ; personnel protectlve equlpment and other safety eqmpment dlrectly assomated :
. ‘Wlth welding; ' . |

.g) ' ovens, quivers etc:.: )used .for treatme’nt of ;rv&;ellding consumables; -

‘h) * cleaning facilities; | ' | R S

i)  destructive and non-destructive-testing facilities.

8.2 Description of facilities The manufacturer shall maintain a list of essen-
tial equipment, used for welding production. ‘This list $hall identify items:of major’
equipment, essential for an evaluation of Workshop capamty and capablhty Th1s’
includes, for example: ‘

‘a) . capacity of largest cranes;: .

b) size of components the Workshop is able to handle

c) capablhty of mechamzed or automatlc Weldlng equlpment -

d) drmensmns and max1mum temperature of furnaces for post-weld heat treatment :

capamtres of rolhng, bendlng and cuttlng equ1pment

Other equrpment only needs to be spemﬁed by apprommate total numbers which '
coyer each general type (e.g. total number of power sources for the different Weldmgg
g

i 2 D T S L g

o

‘ processes)

v 8: 3 Su1tab111ty of equlpment The equlpment shall be adequate for the apphca
tron concerned. Approval of welding and heating equlpment is. not normally requxred

unless specified in the contract.

8.4 N ew equipment After instaﬂation of new (or refurbished) equipment appro-
priate tests of the equipment shall be performed. The tests shall verify the.correct;
‘function of the equipment. The tests shall be carried out in accordance with appro-
priate.standards, whenever relevant. Records shall be mamtarned of such tests.:

=
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8. &' ‘Maintenance The manufacturer shall have documented plans for the'; mam—
7~ . ienance of equipment. The plan shall ensure ‘msintenance checks of thoséitemssin *
the equipment which controls variables listed in the relevant welding procedure speci-
ﬁcatwns The plans may be limited to those 1tems Whlch aredessenual for as’surin B
he quahty of the welded constructlon ' : &

Examples of those items are:

a) condition of guides in equipment for thermal cuttmg, mechanized’ We]dmg fix='e
¢  tures, etc.;

b) i'-:_COIldltIOIl of ammeters and Voltmeters ﬂowmeters etc used for the operatlon
" of the welding machines; - - S Cr e mniid s ,
’ t i

'¢) condition of cables, hoses, connectors, etc.; e o

d)

o condltlon of thermocouples and other temperature measurement 1nstru _ ents r
- : |

f) condition of wire feeders and conduits. L
— . . - _ . - Lol FRET Y 1 L !
Defectlve equlpment shall not be used. AP P ]
9 Welding activities I
mng, compatlble with facilities as in 8.1. This shall 1nclude at least: . .:.. -
a) _ specification of the sequence by which the construction shall be manufactured, . ' '
i "e.g. as smgle parts or subassembhes and the order of subsequent ﬁna £ ;
bly; . 1 i }
b) - 1dent1ﬁcat1on of the 1nd1v1dua1 processes requlred to manufacture the construc— .-
v tiom;: 2 - - S e
c) .reference to the appropriate procedure spec1ﬁcat1ons for Weld_mg and alhed pr 1
‘. cesses; _ y L
d) sequence in which the welds are to be made if apphcable <
h R T 1 i
e) order and timing in which the individual processes are to be performed ;
'i'“ 3 P
f) specification for inspection and testlng, 1nclud1ng the 1nvolvement ‘of any 1nde~ -
pendent 1nspect10n body,
g) enwronment conditions; e.g. protectlon from wmd and rain;
h)_;f 1tem 1dent1ﬁcat10n by batches components or parts as appropnate
method of approval shall be in accordance with the relevant apphcatmn standards
or as stated m the contract. e artoay
‘ ‘ ~281~
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Other procedures, e.g. procedure for heat treatment, should only be approved if.
stated in the relevant application standards and/or in the contract .
9.4 Work 1nstruct1ons The manufacturer may use the Weldlng procedure speci
fication directly in the workshop for instruction purposes to the welder. Alterna._
tively, he may use dedicated work instructions. Such dedicated work 1nstruct1on
shall be prepared from an approved welding procedure specification and ‘do not ré
quire separate approval.”

9.5 Documentation The manufacturer shall establish and maintain procedure
for the control of relevant quality-documents, e.g.-welding procedure spec1ﬁcat10n
welding procedure approval record, welder approval certificate.:

10 Welding consumables -

10.1 General Respon51b1ht1es and procedures involved in the control of Weldmg
consumables shall be specified by the manufacturer.

10.2 Batch testing Batch testing of consumables shall be requ1red only 1f stated
in the contract.

10.3 Storage and handling The manufacturer shall produce and implenent- p"r- :
cedures for storage, handling and use of consumables which avoid moisture pickup;
oxidation, damage, etc. The procedures shall be in accordance W1th the supphers

recommendations.

11 Storage of parent materlals Storage shall be such that the materlal W111=
be adversely affected.’ Identification shall be maintained during storage.

12 Post-weld heat treatment The manufacturer shall be fully responsiblé:fi
the specification and the performance of any post-weld heat treatment. The proc
dure shall be compatible with the parent meta], welded joint, construction, etc. an
in accordance with the application standard and/or specified requirements. A ‘récor
of the heat treatment shall be made during the process. The record shall demon
- strate that the specification has been followed and shall be traceable to the partic
lar heat treatment operatwn

13 Weld1ng—related 1nspect10n and testlng

13.1 General Inspection and testing shall be implemented at appropriate point
in the manufacturing process to assure conformity with contract requirements.
cation and frequency of such inspection and/or testing will depend on the contr:
and/or application standard, the welding process and the type of constructlon

42 and43)

followmg shall be checked, When necessary

a) suitability and validity of welders’ approval certificates;
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