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Thesis Title Influence Study of Gas Tungsten Arc Welding Parameters on Dissimilar

AISI304L/AISI316 Stainless Steel Tube Joints Properties

Name — Surname Mr. Pairoj Boonkerd
Program Manufacturing Engineering
Thesis Advisor Assistant Professor Kittipong Kimapong, Ph.D.
Academic Year 2015
ABSTRACT

The AISI304L/316 stainless steel tube joint is an important part in the food production
industry because this joint has good properties: high strength, medium erosion resistance, and low
production cost. These properties led to the continual study and development of the optimized
welding parameters on a dissimilar tube joint. This research aimed to study an effect of gas tungsten
arc welding (GTAW) parameters on joint strength of AISI304L/AISI3 16 stainless steel tubes.

The material used in this experiment were AISI304L/AISI316 stainless steel tubes with a
diameter of 38 mm. The 1.2 mm. thickness tubes were mechanically prepared to be 190 mm. long.
The experimental work was carried out by using GTAW on tube joints with various welding
parameters. These parameters included welding without filler metal, a welding current of 25-65 A.,
and a welding speed of 80-110 mm/min. The welded joints were mechanically prepared and
investigated for tensile shear strength, macro and microstructure, and hardness of the welded joints.

The experimental results showed that increasing the welding current decreased tensile
shear strength and joint elongation but increased the welded metal hardness. The secondary dendrite
arm spacing of the microstructure increased tensile strength of the joint, joint elongation, and the
welded metal hardness. The optimized welding parameters were found to have a tensile strength of
606.18 N/mmz, a joint elongation of 45.19 %, and a welded metal hardness of 190 HV, Was a

welding current of 45 A and the welding speed of 90 mm/min were also found.

Keywords: gas Tungsten arc welding, dissimilar tube joint, stainless steel
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AISI C% Mn% Si% Cr% Ni% Other

Type Number o400 Manganese Silicon Chomium Nickel Elements

Austenitic @daNU 1UAN

201 0.15 5.5/7.5 1.00 16.00/18.00 3.50/5050 N, 0.25 Max.
202 0.15 7.5/10.0 1.00 17.00/19.00 4.00/6.00 N2 0.25 Max.
301 0.15 2.00 1.00 16.00/18.00 6.00/8.00 -
302 0.15 2.00 1.00 17.00/19.00 8.00/10.00 -
302B 0.15 2.00 2.00/3.00  17.00/19.00 8.00/10.00 -
303 0.15 2.00 1.00 17.00/19.00 8.00/10.00 S 0.15 Min.
303Se 0.15 2.00 1.00 17.00/19.00 8.00/10.00 Se 0.15 Min.
304 0.08 2.00 1.00 18.00/20.00 8.00/12.00 -
304L 0.03 2.00 1.00 18.00/20.00 8.00/12.00 -
305 0.12 2.00 1.00 17.00/19.00 10.00/13.00 -
308 0.08 2.00 1.00 19.00/21.00 10.00/12.00 -
309 0.20 2.00 1.00 22.00/24.00 12.00/15.00 -
3098 0.08 2.00 1.00 22.00/24.00 12.00/15.00 -
310 0.25 2.00 1.50 24.00/26.00 19.00/22.00 -
3108 0.08 2.00 1.50 24.00/26.00 19.00/22.00 -
314 0.25 2.00 1.50/3.00  23.00/26.00 19.00/22.00 -
316 0.08 2.00 1.00 16.00/18.00 10.00/14.00 Mo 2.00/3.00
316L 0.03 2.00 1.00 16.00/18.00 10.00/14.00 Mo 2.00/3.00
317 0.08 2.00 1.00 18.00/20.00 11.00/15.00 Mo 3.00/4.00
321 0.08 2.00 1.00 17.00/19.00 9.00/12.00 Ti 5xC Min.
347 0.08 2.00 1.00 17.00/19.00 09.00/13.00 Cb+Tal0xC Min.
348 0.08 2.00 1.00 17.00/19.00 09.00/13.00 Cb+Tal0xC Min
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2.7 M3 ﬁﬂuﬁﬂ(Gas Tungsten — Arc Welding) [8]
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Abstract

Dissimilar AISI304L/316 stainless steels joint was an important part in a food producing industry
because of this joint could produce high joint strength, sufficient corrosion resistance and low cost
production. Therefore, an optimization of a welding process parameter for producing this dissimilar
materials joint was still investigated and developed. Objective of this study was to study an effect of gas
tungsten arc welding (GTAW) process parameter on the tensile strength of the butt joint between
AISI304L and AISI316 stainless steel tubes. The tubes butt joint was welded by welding parameters such

as an autogenous welding, a welding current of 45 A, and a welding speed of 100 rpm. Summarized results
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are as follows. Microstructure investigation showed different secondary dendrite arm spacing at location
of 0, 90, 180 and 270° around the circumferential of the tube and affected to increase tensile strength,
elongation and weld hardness. The optimized welding process parameter that showed the maximum
tensile strength of 521.54 N/mm’ and elongation of 24 % was at location of 90°.

Keywords: Dissimilar, gas tungsten arc welding, stainless steel tubes
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