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ABSTRACT

The most commonly used stainless steel grades are the 300 series austenitic stainless
series, which contain at least 18% chromium and 8% nickel. Increases and variations in
nickel prices in the market encouraged research into and development of low-nickel
grades of austenitic stainless steel. It was found that nickel could be partially substituted
by addition of manganese and nitrogen, eventually leading to the market introduction
and manufacture of the lower cost 200 series stainless steels. This series has become
popular in Asian countries such as China, India and now in Thailand as well, but there
is relatively little scientific information with respect to how to improve their properties,
fabrications. In this study, AISI 304 and AISI 304L austenitic stainless steels, 200
series, are used as reference steels for comparison with potential cheaper alternatives
from the Mn-substitution austenitic stainless steels, 200 series containing 5-7 wt% Mn.
Microstructures, mechanical properties and corrosion behaviour have been studied both
before and after pulsed current gas tungsten arc welding. The set welding currents
employed in the fabrication were 130 and 160 A, respectively. The influence of nitrogen

in shielding was studied at three ratios between nitrogen and argon gas as ON2:100Ar,



5N2:95Ar and 10N2:90Ar.It was found that chromium composition of 200 series was
lower than that of the 300 series, hence all welded AISI 200 series showed less pitting

corrosion resistance and a high degree of sensitization.

Austenite—ferrite solidification mode was successful achieved in all the welded
austenitic stainless steels. The aim of improving pitting corrosion resistance reduced
and susceptibility to corrosion attack in 201-2M austenitic stainless steel was achieved
by the addition of nitrogen 5% by volume in the shielding gas. On the other hand, the
addition in the shielding gas is not appropriate to be employed in the fabrication process
for AISI 304, AISI 304L and AISI 202. To lessen the heat input and operative cost in
weld fabrication, the lower of 130 Amp could be successfully applied to the fabrication
the process of 201-1M. Regarding the welding current, complete welding of AISI 201-
2M and AISI 202 could achieved at 130 A, however at least 160 A was required for
cases of AISI 304 and AISI 304L. AISI 201-2M can possibly substitute AISI 304 in
applications with non-severe corrosion and loading, and substitution of argon in the
shielding gas by nitrogen upto 5 % by volume is possible for reducing industrial cost

investment.



