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Influence of Welding Parameters on Stainless
Steel Magnetic Controlled Resistance Spot
Welding of Rail Transit Vehicle
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YUAN Haikun, ZHOU Yong

Abstract Based on the 2 mm thick SUS301L-LDT stainless
steel used in rail transit vehicle, the mechanical properties of
welding nugget feature and magnetic controlled resistance spot
welding, the variation law of magnetic controlled resistance
spot welding shear strength in different welding parameter con-
ditions are comparatively analyzed. conditions. Results show
that under the same external magnetic field action, the spot
welding sample shear strength and the aspect ratio changes of
nugget width will be more obvious when the welding parameter
or the welding cycle increases. For example, under the exter-
nal magnetic field action, when the welding current is 10 kA
and the welding cycle is 0. 50 s, the maximum tensile strength
of spot welding increases by 16.47% . When the welding cur-
rent increases and the welding cycle is shortened, the tension
shear failure displacement of spot welding will increase more
obviously. For example, when the welding current is 11 kA

and the welding cycle is 0. 44 s, the maximum tension shear

failure displacement of spot welding under the external magnet-
ic field action increases to 4. 98 mm. Consequently, the weld-
ing current and the welding cycle are detected as the main cau-
ses to influence the magnetic control effect of resistance spot
welding.
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Tab.1 Chemical composition of SUS301L-DLT stainless steel i %
C Si Mn P S Ni Cr N
<0.030 <1.00 <2.00 <0. 045 <0.030 6.00 ~8.00 16.00 ~ 18. 00 <0.20

%2 SUS301L-DHT RN 515 Bk
Tab.2 Mechanical properties of SUS301L-DLT

stainless steel

JEARSEE/(N/mm?®)  HifudRE/ (N/mm?) HEAHR/ %
> 345 >690 >40

%3 SUS301L-DHT A$E$N#EE B I IR I IR S 3
Tab. 3  Welding parameters of SUS301L-DLT stainless

steel in magnetron resistance spot welding test

JRHEE/KA IR/ s KREVRB) SR AR I Y B S/ mm

10 0.44 123577
10 0.38 1.235.7.7%
10 0.50 12357,k
9 0.44 12357k
11 0.44 123577
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Fig.1 Test device for magnetron resistance spot welding
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Fig.3 Diameters of molten core under different welding param-

eters and external magnetic field intensities
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Fig.4  Aspect ratios of molten core under different welding pa-

rameters and external magnetic field intensities
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Fig.2  Morphology of molten core under external magnetic field actions
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Fig.5 Shear strength under different welding parameters and

external magnetic field intensities
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Increase ratio of tensile strength under different welding

parameters and external magnetic field intensities
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Failure displacement of shear tests under different weld-

ing parameters and external magnetic field intensities
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