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Evaluation on Strength Characteristics of Automobile Steel Sheet
by Electrode Resistance Spot Weld
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Abstract: The resistance spot welding of high strength steel degrades the weldability because of its high

strength with rich chemical composition and coating layer to protect from corrosion. And the weld

Expulsion is prone to occur and severely affect the nugget guality when the initial gap between automatic
borrowing galvanied steel sheets(SGARC35) and Zn-coateel trip steels(GAS80TRIP and GA980 TRIP) exist
in resistance spot welding(RSW). RSW is one of the most popular welding processes used to join sheet

metals. but weld guality sometimes do creases due to welding condition. in this paper to verity tue

weldability using spot welding with the hemispherically concaved electrode, tensile shear strength and

cross-tensile strength were measured by a universal test machine. in addition, the nugget size on

cross-sectional area of the weld was observed by optical and electron microscopy. As a result, the nugget

size of this specimen is increased with increasing welding current and Max load of tensile-shear strength

is increased with welding current is increasing.

Key Words : Strength Characteristics, Resistance Spot Welding, Automobile Steel Sheet, Welding Current,

Nugget Size, Tensile-shear strength
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Table 1 Chemical compositions of test specimen

omponent Other
C Si Mn p
Material element
SGARC35 | 0.013 | 0.010 | 0.440 | 0.055 -
GAS590TRIP | 0.110 | 1.180 | 1.550 | - -
GA980TRIP | 0.140 | 0.010 | 2.300 | 0.007 | Cr, Mo

Table 2 Mechanical properties of test specimen

mponent| Yield Ultinate Ten Eloneation
strength | sile strength (3?)
Material (MPa) (MPa) o
SGARC35 226 376 41
GAS590TRIP 450 600 27
GA980TRIP 600 780 18
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Fig. 1 Electrode resistance spot welding specimen

(unit : mm)
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Table 3 Welding conditions

Vaiables Unit Levels
Welding force MPa 270
Welding time Cycle 3
Welding current KA 5.0~6.2
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Fig. 2 Resistance spot welding machine(Compressed

air type)

Table 4 Speciations of resistance spot welding

machine
Model ASR-50
Rated capacity (kVA) 50
Input voltage (V) 220/380/440,(60Hz)
Max input (kVA) 132
Max electrode force (N) 5880
Electrode length (mm) 200/150
Electrode tip (mm) Diar;l;ét;rt 1/65mm >
Cooling water force (¢ /min) 6
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Fig. 3 Comparison of button diameter as a function
of the weld numbers in Zn coated TRIP

steel.
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Fig. 4 Nugget size as welding current
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Fig. 5 Relations between welding current and

tensile-shear max load on test specimens
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