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JAPANESE INDUSTRIAL STANDARD JIS Z 3422-2 : 2003 

Specification and qualification of welding 
procedures for metallic materials- 

Welding procedure test- 
Part 2 : Arc welding of aluminium 

and its alloys 

Introduction This Japanese Industrial Standard has been prepared based on IS01 
FDIS 15614-2 : 2001 Specification and qualification of welding procedures for me- 
tallic materials-Welding procedure test-Part 2 : Arc welding of aluminium and its 
alloys with some modifications of the technical contents. 

Portions underlined with dots are the matters in which the contents of original 
International Standard have been modified. The table of modifications is shown as 
Annex 3 (informative) with the explanations. 

All new welding procedure qualifications are to  be in accordance with this Stan- 
dard from the date of this issue. However, this Standard does not invalidate previ- 
ous welding procedure qualifications made to former national standards or specifications 
providing the intent of the technical requirements is satisfied and the previous pro- 
cedure qualifications are relevant to the application and production work on which 
they are to  be employed. Also, where additional tests have to be carried out to  make 
the qualification technically equivalent, it is only necessary t o  do the additional tests 
on a test piece which should be made in accordance with this Standard. 

1 Scope This Standard specifies how a preliminary welding procedure specifica- 
tion (hereafter referred to  as “pWPS”) is qualified by welding procedure tests. This 
Standard applies to  the arc welding of wrought and cast aluminium and its alloys. 
In this Standard the term aluminium stands for aluminium and for aluminium al- 
loys. This Standard does not apply to finishing welding of aluminium castings. The 
principles of this Standard may be applied to  other fusion welding processes or other 
welding applications if required by the design specification. 

Information 1 This Standard is a part of a series of standards. It defines the 
conditions for the execution of welding procedure qualification tests 
(hereafter referred to  as “WPQT”) and the limits of validity of a 
qualified welding procedure for all practical welding operations 
within the range of essential variables listed in clause 8. 

2 Arc welding is covered by the following processes in accordance 
with appropriate standards: 
- metal inert gas welding (MIG welding); 
- tungsten inert gas welding (TIG welding); 

- plasma arc welding. 

3 In this Standard, “appropriate standards” mean standards agreed 
between the parties concerned such as Japanese Industrial Stan- 
dards, International Standards and Overseas non-national Stan- 
dards. Examples are shown in Annex 2. 

........................................................................................................................................ 

................................................................................................................................. 

................................................................................................................................. 

.................................................................................. 
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4 ....................................... Specific service, material or  manufacturing conditions may require 
e testing in accordance with appropriate stan- 
........................................................................................... 

more comprehen 
dards which meet their target CO 
................................................................................................................. 

.................................................................. 

Remarks ________........_... : The International Standard corresponding to  this Standard is as fol- 
lows. 

In  addition, symbols which denote the degree of correspondence in 
the contents between the relevant International Standard and JIS 

.................................................................................................................................... 

......................................................................................................................................... 
are IDT (identical), MOD (modified), and NEQ (not equivalent) ac- 
cording to  ISO/IEC Guide 21. __._______________.._.___.._._.__._..____~._._________________ 
ISO/FDIS 15614-2 : 2001 Specification and qualification o f  welding 

procedures for metallic materials-Welding 
procedure test-Part 2 :Arc welding of a h -  
minium and its alloys (MOD) 

.................................................................................... 

.................................................................................... 

............................................................ 

2 Normative references The following standards contain provisions which, through 
reference in this Standard, constitute provisions of this Standard. The mast recent 
editions of the standards (including amendments) shall be applied. 

J IS  Z 3001 Welding terms 

JIS Z 3420 
....................................................... 

Specification and approval of welding procedures for metallic mate- .................................................................................................................................................................. 
rials-General rules _.__________________.....~~~.~~..~.....~. 

Remarks : ........................................................ ISO/DIS 15607 : 2000 Specification and approval of welding pro- 
cedures for metallic materials-General rules is equivalent to  the 
said standard. 

Remarks : ........................................................... ISO/DIS 15609-1 : 2000 Specification and approval of welding pro- 
cedures for metallic materials-Welding procedure specification- 
Part 1 :Arc welding is equivalent to the said &andard. 

3 Definitions 
3001 ____________________.........~~.....~..---.. and JIS Z 3420 apply and the following apply. 

a) 

For the purposes of this Standard, the definitions given in JIS . . . - -. . . -. Z -. 

finishing welding welding carried out in order to  remove casting defects and 
core openings t o  ensure the agreed quality of castings 

4 Preliminary welding procedure specification (pWPS j The preliminary 
welding procedure specification shall be prepared in accordance with JIS _...._.._.__...._._..~~.~.~ Z 3421-1. 
It shall specify the tolerance for all the relevant parameters. Guidance for the welding 
of aluminium shall be in accordance with ............................................. appropriate standards. 

5 Welding procedure test The _____________________________________.___________________________________._.______________________________ test pieces representing the type of welding used 
for production shall be prepared and tested in accordance with clauses 6 and 7 of ........................................................................................................................................................................ 
this Standard. ............................. 
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6 Test piece 

6.1 General The welded assembly to which the welding procedure will relate in 
production shall be represented by making a standardized test piece or pieces, as speci- 
fied in 6.2. If the requirements for manufacturehhape of joint are not represented by 
the standardized test piece(s) in this Standard, an ....................................................................... appropriate standard shall apply. 

6.2 Shape and dimensions of test pieces The test pieces shall be of a sufficient 
size t o  ensure a reasonable heat distribution. In Figs. 1 to 4 “t” is the thickness of 
the component part, Additional test pieces, or longer test pieces than the minimum 
size, may be prepared in order to allow for extra and or for re-testing specimens (see 
7.6). If required by the application standard, the direction of working, e.g. extrusion, 
should be marked on the test piece. The thickness and/or pipe outside diameter of the 
test pieces shall be selected in accordance with 8.3.2.1 to 8.3.2.4. Unless otherwise 
agreed, the shape and minimum dimensions of the test piece shall be as follows. 

6.2.1 Butt joint in plate The test piece shall be in accordance with Fig. 1. 

+-- 

Key 

a 

i : edge preparation and fit-up as detailed in the preliminary welding procedure 
specification (pWPS) 

a : minimum value 150 mm 
h : minimum value 330 mm 
t : wall thickness of plate (mm) 

Fig. 1 Test piece for a butt joint in plate 

6.2.2 Butt joint in pipe The test piece shall be in accordance with Fig. 2. When 
small pipe diameters are used, several test pieces may be necessary to  meet the test 
requirements. 
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- - - - - __. __ 

.__________ 

c a 

___ Q - 
-8- 

________.__ 

- c .  a 
L 

6.2.3 Branch connection and fillet weld The test piece shall be in accordance 
with Fig. 3. The angle a is the minimum to  be used in production. A branch con- 
nection is considered as a fully penetrated joint (set-on or set-in or set-through joint). 

Key 
1 

a :  
a :  
Di : 
t i  : 
D2 : 
t 2  : 

edge preparation and fit-up as detailed in the preliminary welding procedure 
specification (pWPS) 
branch angle (O) 
minimum value 150 mm 
outside diameter of the main pipe (mm) 
wall thickness of the main pipe (mm) 
outside diameter of the pipe (mm) 
wall thickness of the branch pipe (mm) 

Fig. 3 Test piece for a branch connection or a fillet weld on pipe 
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e------ 

6.2.4 Fillet weld or T-joint The test piece shall be in accordance with Fig. 4. 
These may also be used with an edge preparation to  give partial or full penetration. 

1 : weld one side or both sides and fit-up as detailed in the preliminary welding 
procedure specification (pWPS) 

a : minimum value 150 mm 
b : minimum value 330 mm 
ti and t z  : thicknesses of the plates (mm) 

Fig. 4 Test piece for a fillet weld or T-joint on plate 

6.3 Welding of test pieces Preparation and welding of test pieces shall be car- 
ried out in accordance with the pWPS and under the general conditions of welding 
in production which they shall represent. Welding positions and limitations for the 
angle of slope and rotation of the test piece shall be in accordance with appropriate .-._.-..-.__._..__.._._ 
standards. 

If tack welds are to  be fused into the production joint they shall be included in 
the test piece. 

Welding and testing of the test pieces shall be in ................................................................ accordance with JIS Z 3420 
and witnessed by an examiner or examining body. 

.......__._.~.~~~._. 

7 Examination and testing 

7.1 Extent of testing The testing includes both non destructive testing (NDT) 
and destructive testing which shall be in accordance with the requirements of Table 1. 
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1 test specimen 
1 test specimen 

100 % 

100 % 

4 test specimens 
1 test specimen 

100 % 

Table 1 Examination and testing of the test pieces 

- 

- 

- 

- 
(2) 

- 

Test piece 

1 test specimen 

Butt joint fully penetrated 
(Figs. 1 and 2) 

(2) 

Branch-connection (3) 
(Fig. 3) 

Fillet weld on plate and partial 
or full penetration joint (3) 

(Fig. 4) 
Fillet weld on pipe and partial 
penetration joint (3) 

(Fig. 3) 

Type of test 

Visual 
Radiographic or ultrasonic. 
Penetrant test 
Transverse tensile test 
Transverse bend test or 
fracture test for cast materials 
or wroughthast combinations 
Macro-examination 
Micro-examination 

Visual 
Penetrant test 
Macro-examination 
Micro-examination 

Visual 

Penetrant test 
Macro-examination 

Micro-examination 

Extent of testing 

100 % 

100 % 

100 % 
2 test specimens 
2 root and 2 face 
test specimens 

Footnote 

100 % 
2 test specimens 

Notes (1) 2 root and 2 face bend test specimens may be preferably substituted by 4 
side bend test specimens for t 2 12 mm. 

(2) Only for material group 23 and all casting alloys. 

(3) Testing as  detailed does not provide information on the mechanical prop- 
erties of the joint. Where these properties are relevant to the application 
an additional qualification shall also be held e.g. a butt joint qualification. 

7.2 Location and cutting of test specimens The location of test specimens should 
be in accordance with Figs. 5, 6, 7 and 8. Test specimens shall be taken after NDT 
has shown satisfactory results. It is permitted to take the test specimens from loca- 
tions avoiding areas showing acceptable imperfections. 
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1 

3 
------- 

Key 
1 Discard 25 mm 
2 Welding direction 
3 Area for: - 1 tensile test specimen 

4 Area for: - additional test specimens if required 
5 Area for: - 1 tensile test specimen 

6 Area for: - 1 macro test specimen 
- 1 micro test specimen 

- bend test specimens or  fracture test specimens 

- bend test specimens or fracture test specimens 

Fig. 5 Location of test specimens for a butt joint in plate 
(Not to scale) 
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