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Abstract : In general, multi-lap spot weld joints are frequently present in automobile. Most research, however, has been
focused on the single-lap spot weld joints until now. In this paper, tensile-shear strength tests are performed to examine
the weldability of 3-lap spot joint welded by using the high strength stee! sheet and the zinc coated steel sheet. The
indentation depth and nugget diameter are used to propose the optimum welding conditions. The weldability is affected
by the welding current and welding time for 3-lap spot joint. Meanwhile the expulsions is found to decrease with the
increase of electrode force. The optimum welding conditions are presented for 3-lap spot joints of high strength steel

sheet and zinc coated steel sheet.

Key words : Tensile-shear strength(<17- 97 &), Weldability(-8-% 4), 3-lap spot joint(37 -8 % 2), Indentation
depth(}-& 2! ©]), Nugget diameter(1] 71 2] 73), Optimum welding condition(3 2} &4 Z7)
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Fig. 1 Dimensions and configuration for spot welding
specimens

Table 1 Welding condition

Welding | Electrode | Squeeze | Welding | Holding

current force time time time
(kA) (kN) (cycle) (cycle) (cycle)
4-12 20-40 30 10, 15 10

Table 2 Chemical compositions of base metals (wt%)

C Mn P S S-Al
HS40R 0.0876 | 0.74 0.124 | 0.0036 -
EZNCEN | 0.013 0.11 0.14 0.05 0.03
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Fig. 2 Schematic diagram for illustrating tensile-shear testing
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Fig. 3 Tensile-shear strength with various welding conditions_
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Fig. 5 Tensile shear strength with various welding conditions
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