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Thesis Title Influence of Gas Metal Arc Welding Parameters on T-joint Properties of

SUS304 Stainless Steel and SS400 Carbon Steel
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Academic Year 2018
ABSTRACT

T-joint between SUS304 stainless steel and SS400 carbon steel was increasingly applied in
various industries due to the flexible properties of a dissimilar metal joint. An optimization of a gas
metal arc welding to produce the dissimilar metal T-joint should be further investigated for various
industries. This research aimed to study the influence of a gas metal arc welding on the T-joint of
SUS304 stainless steel and SS400 carbon steel.

Materials used in this experiment were SUS304 stainless steel of 3 mm. thick, 60 mm.
wide, and 150 mm. long, and SS400 carbon steel of 6 mm. thick, 150 mm. wide, and 300 mm. long.
The T-joints were welded by gas metal arc with a current of 140-170 A, a welding speed of 400
mm/min, and a welding angle of 30-60°. The welded joints were mechanically prepared, and their
bending, microstructure, macrostructure, and hardness were investigated.

The results showed that the best welding parameter was at the welding current of 160 A, the
welding speed of 400 mm/min and the welding angle of 45°. The microstructure at the boundary of
the welded metal and the SS400 carbon steel showed incomplete combination of the metals and
initiated the crack of the joint. The higher the chromium content was, the higher the joint strength

ensued.

Keywords: gas metal arc welding, SUS304 stainless steel, SS400 carbon steel
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2.7 MINATOUANINUAY (Hardness test) [21]
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Grain boundaries
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v Y 1 Y
3197 2.9 A0E 1A IUNANAITAIAVUTOY (Etching reagents) N 1Famsuiavusos Tariza1s o

[19]

Etchant Composition Application

2% nital Nitric acid 2 ml Cast iron and steel: Magnesium
Methyl alcohol 98 ml and its alloys: Zinc and its

alloys: Tin and its alloys

5% nital Nitric acid 5 ml General structure of iron and
Abs. Methyl alcohol 95 ml steel

Picral Picric acid 4 gm General structure of iron and
Abs. Ethyl alcohol 96 ml steel

Alcoholic ferric chloride Ferric chloride 5gm Copper and its alloys,especially
Cone. Hydrochloric 2 ml with copper: Tin and its alloys:
Alcohol 95 ml Nickle and its alloys

Alkaline sodium picrate  Picric acid 2 gm To distinguish iron carbide and
Sodium hydroxide 25 gm ferrite in steel by boiling 5-10
Water 100 ml minutes: carbide is dark ened,

ferrite unaffected

Alkaline etchant Sodium hydroxide 10 gm Aluminium alloys
Water 90 ml

Ammoniacal hydrogen  Hydrogen peroxide 5 ml For brass (must swap with

Peroxide Ammonium 20 ml cotton continuously during
hydroxide etching)

Aqueous ferric chloride  Ferric chloride 10 gm Suitable for brass, bronze,
Hydrochloric acid 30 ml German silver, copper
Water 120 ml almimium alloys, and phosphor

bronze
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AndnavansTuaidanwindeantiReaeafafimannanfnenin SS400/SUS304
Influence of MAG Welding Current on Dissimilar SS400/SUS304 Steels T-Joint Properties

2588 wavLs1ass ' Nesned nuzwed

Wareeyos Changprasert', Kittipong Kimapong®
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ABSTRACT

This paper aims to weld a dissimilar SS400/SUS304 steel T-oint using high chromium electrode
and study an effect of welding curmrent on joint properties. T-joints that were welded by the designed
welding currents were mechanically prepared and systematically investigated for joint properties. The
experimental results were summarized as follows. Dissimilar SS400/SUS304 steels  T-joint could be
successfully welded using MAG welding process with no defect in weld metal. The optimized welding
current in this experiment was 160 A that showed a minimized crack in a bending test of 0.247 mm. A
different chemical composition of low carbon steel and high chromium weld metal produced a small
interface that showed a smaller mixed zone of reinforced elements and base metal, and also affected
to decrease the joint strength. However, the increase of the welding current could increase the
combination of the reinforced element and the base metal at the interface and affected to increase

the joint strength.

Keyword : MAG welding SUS304 stainless steel SS400 carbon steel
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(A) T-joint cross section outline (B) Weld metal
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(C) Weld metal/SUS304 interface (D) Weld metal/SUS304 interface
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