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Foreword

This translation has been made based on the original Japanese Industrial
Standard revised by the Minister of Economy, Trade and Industry through
deliberations at the Japanese Industrial Standards Committee, as the
result of proposal for revision of Japanese Industrial Standard submitted
by The Japan Light Metal Welding and Construction Association (JLWA)/
the Japanese Standards Association (JSA) with the draft being attached,
based on the provision of Article 12 Clause 1 of the Industrial Standard-
ization Law. Consequently JIS Z 3604 : 1993 is replaced with this
Standard.

In this revision, the style and terms are amended according to JIS Z
8301 : 2000 Rules for the drafting and presentation of Japanese Industrial
Standards and JIS Z 3001 Welding terms and further, the common items
and the execution of welding are considered.
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JAPANESE INDUSTRIAL STANDARD JIS Z 3604 : 2002

Recommended practice
for inert gas shielded arc welding
of aluminium and aluminium alloys

1 Scope This Japanese Industrial Standard specifies the recommended practice
for TIG welding and MIG welding of the aluminium and aluminium alloy (hereafter
referred to as “aluminium”). Further, this Standard provides information necessary
to JIS Z 3400 Quality requirements for welding—Fusion welding of metallic materi-
als.

2 Normative references The standards listed in Attached Table 1 contain pro-
visions which, through reference in this Standard, constitute provisions of this Standard.
The most recent editions of the standards (including amendments) shall be applied.

3 Definitions For the purposes of this Standard, the definitions in JIS Z 3001
apply, and the rest of the terms are as follows:

a) welding coordination personnel A personnel controlling the execution of
welding and shall be in accordance with JIS Z 3410.

b) welder The welders who have passed the test of JIS Z 3811 or have at least
equivalent technique to that.

4 General items

4.1 Welding operation The welding shall be operated by welders under the ap-
propriate guide and supervision by a welding coordination personnel.

4.2 Base metal

a) Classification of base metal The base metals shall be in accordance with
the materials specified in the following Japanese Industrial Standards or that
based on them.

JIS H 4000, JIS H 4040, JIS H 4080, JIS H 4090, JIS H 4100, JIS H 4140,
JIS H 4180, JIS H 5202 and JIS H 5302

b) Handling of base metal The base metal shall be handled with care to avoid
remarkable stains or damages.

4.3 Workshop The workshop shall have little trash, dust, metal powder and mois-
ture, which are detrimental to the quality of weld, and shall be clean. The work-
shop shall also be provided with appropriate shelters against wind and rain.

4.4 Welding machine and accessory appliances The welding machine and ac-
cessory appliances shall be as follows.

a) In both cases of TIG welding and MIG welding, the most suitable methods are
required to be selected and the welding machine and necessary appliances suit-
able for each welding method are required to be selected.
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b) The welding power sources shall have a required current capacity and electri-
cal characteristics suitable for the welding, and further, it shall be under a con-
dition capable of adjusting the output smoothly.

The value of the welding current shall be indicated by the average value of
the absolute values, as a rule.

¢) The welding torch shall have a required current-carrying capacity and durabil-
ity, and be of excellent shielding characteristics, and it shall have a shape and
size suitable for the working conditions. The electrode shall be fixed in the right
position for the TIG welding and the welding wire (hereafter referred to as “wire”)
shall be capable of being supplied stably for the MIG welding.

d) The accessory appliances such as wire feeder, control devices for shielding gas,
etc. shall be so constructed that these appliances work normally.

4.5 Shielding gas The shielding gas to be used shall be argon gas, helium gas or
their mixed gas corresponding to the welding method, plate thickness, welding posi-
tion, etc.

The argon to be used shall be as specified in JIS K 1105.

4.6 Filler rod, wire and tungsten electrode The filler rod (hereafter referred
to as “rod”), wire and tungsten electrode shall be as follows.

a) The rod and wire shall be as specified in JIS Z 3232 and JIS Z 3263, and they
shall be able to produce a sound weld by taking into consideration the class of
base metal, plate thickness and other required conditions.

The classes of rod and wire shall be selected in Table 1, but this selection
may be changed as found necessary. The range of welding current for the wire
diameter in MIG welding shall be as specified in Table 2.
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Table 2 Wire diameter and range of welding current (DC)
for MIG welding

Unit: A
Wire diameter (mm) 0.6 0.8 1.0 1.2 14 16 2.0
Range of welding 20 to 40 to 70 to 110 to 130 to 150 to 200 to
current 50 100 180 250 310 350 430
Wire diameter (ram) 2.4 2.8 3.2(19) 4.0 4.8(1%) 5.6(19 6.4(19)
Range of welding 250 to 300 to 350 to 400 to 450 to 500 to | 600 min.
current 500 580 650 750 850 950

Note (19) These values are used for MIG welding by a large electric current.

b) The rod and wire shall be storaged so that they are free from dew condensation
and dirt.

¢) The tungsten electrode specified in JIS Z 3233 shall be used and the range of
welding current to the diameter of electrode shall be as specified in Table 3.

Table 3 Range of welding current (AC) to diameter
of tungsten electrode

Unit: A
Diameter Range of welding current
of electrode
(mm) Pure tungsten Thoria-!:ungste'an, lanthanum oxide tungsten
and cerium oxide tungsten

1.0 10 to 60 20 to 80

1.6 20 to 100 30 to 130

2.0 40 to 130 50 to 180

2.4 50 to 160 60 to 220

3.2 100 to 210 110 to 290

4.0 150 to 270 170 to 360

4.8 200 to 350 220 to 450

5.0 200 to 350 220 to 450

6.4 250 to 450 —

5 Preparation of welding

5.1 Groove and groove processing The groove and groove processing shall be
as follows.

a) The groove shall be determined by taking into consideration the shape of joints,
thickness, welding method, welding position, number of layers, existence of backing
and back chipping, restriction of work, quality to be required, etc.

The representative grooves for plates are shown in Table 4, those for pipes are
shown in Table 5, and those for the large electric current MIG welding and elec-
trode negative (hereafter referred to as “DCEN”) TIG welding of plates are shown

in Table 6.
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