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Performance Comparison Between High Frequency Cold Welding

and TIG Welding of Stainless Sheet Steel
ZHOU Chuankun, WANG Wei, LOU Shuangtao, LU Kailei

(NR Electric Power Electronics Co., Ltd., Changzhou 213025, China)
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Abstract: The performance of high frequency cold welding joint and TIG welding joint of 0.5mm thick 304 stainless

steel sheet was compared. The results show that compared with TIG welding process, under the action of high frequency pulse

current, low heat input makes the width of cold welding seam reduce by 50%, the maximum welding deformation reduce by

23.8%, and the oxidation degree around the joint is even lower. Continuous and alternate incomplete penetration and crater

defects make the weld the weakest zone of the cold welded joint, and the tensile strength and elongation are about 5.9% and

10.1% lower than those of TIG welding joint, respectively. However, the tensile strength stability of the joint can reach 3.6

times of that of TIG welding joint. The low heat input also makes the columnar crystal in the WZ and austenite coarseness in

the HAZ of cold welded joint lower than that of TIG welding. The high frequency cold welding technology can meet the

actual demand of thin plate welding.
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Tab.1 Cold welding process parameters
T EE FE Y JEL EEL 5[] T o SR i
/A /ms /(mm-+min’)| /(L-min") /mm
50 30 450 23 2
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Tab.2 TIG welding process parameters
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Fig.1 Schematic of morphology test of test plate
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Fig.2 Schematic diagram of cold welded joint
layer observation
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Fig.3 Weld appearance
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Tab.3 Key dimensions of the test plate
after welding deformation(mm)
RIEZ R e TIG /&
/)N 5 4.5 4.7
K & B 13.8 16.9
REEE(BRRKERE) 9.3 12.2
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Fig.4 Surface topography of test plate after cold welding
and TIG welding
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Fig.6 Comparison of microstructure between cold welding
and TIG welding joints
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Fig.5 Microstructure of cold welded joints
x4 RIS TIG BELNMALEEXTEE
Tab.4 Comparison of tensile strength between cold welding and TIG welding joints
, hiRE |[PihimEVFYE P RENTE BMKE | BREFHYHE e .
J& 4% 7 i MPa 'MP3 MPa (%) (%) W oL & b %4 1
425.5 32.7 1 4%
476.9 29.3 15 4%
S 443 .0 26.2 28.6
419.6 23.8 15 4%
450.2 28.8 4%
426.8 23D 15 4%
570.9 47.9 15 4%
TIG ## 470.0 94.3 31.8
360.6 19.6 1 5%
521.6 36.3 1 4%
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Fig.8 Comparison of fracture morphologies of ZL114A
aluminium alloy tensile specimens
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