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Dissimilar Steel Welding Process Performance
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Abstract Aiming at the welding performance of dissimilar

Meng,

steel between the compositions of pillow beam (560W carbon
steel) and longitudinal beam (301LN stainless steel ) at the
bottom end of an urban rail transit vehicle, according to the rel-
evant data and standards, the gas metal arc welding (GMAW )
method is adopted and ER309LS1 welding wire is used for a
welding process test. The welding process performance be-
tween 550w and 301LN dissimilar steels is verified by means of
flaw detection, mechanical properties, observation of low pow-
er weld microstructure and hardness testing. Results show that
the tensile and bending properties of the samples are good and
can meet the requirements of relevant standards. The weld joint
is also qualified, the weld penetration and fusion quality both
meet the standard requirements. Thus, the feasibility of the
dissimilar steel welding process between 560W carbon steel and
301LN stainless steel are determined.
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Tab.1 Mass fraction of chemical components in test base metal and welding materials BN %
ANTRIRA i 5 A 27 B3 B B 43
R R
C Si Mn S Cu Cr Ni
550W <0.10 <0.45 <0. 80 <0.12 <0.35 <0.95
301LN <0.03 <1.00 <2.00 <0. 045 <0.03 16.0 ~18.0 6.00 ~8.00
ER309LSi <0.03 0.65 ~1.20 1.50 ~2.50 <0. 030 <0.02 <0.50 22.0~25.0 11.0~14.0
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Tab.2 Welding parameter
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=RV E-N e /A HE/V (mm/min)  (kI/mm)
1  GMAW DCEP( +) 185 18.5 400. 0 0.51
2 GMAW DCEP( +) 198  2I.5 361.9 0.71
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Tab.3 Tensile properties of test base metal and samples
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Tab.4 Bending test of welded joints in weld zone
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weld on the welded joints
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Fig.3 Diagram of sample hardness measuring points
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Tab.5 Hardness of welded joints in sample weld zone
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