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Evaluation on the Properties of Strain Distribution of the spot welding specimen
under tensile-shear load

Cha, Yong-Hoon* Kim, Duck-Joong** Lee, Youn-Sin*** Sung, Back-Sub****

1 Abstract

In order to evaluate strength of spot welded joint, at first it is importent that we should know strain distribution
near nugget zone.

During loading, in HAZ, compressive strain increase with Increase of load, but in nugget zone, tensile strain
increase. During unloading, on the other hand, even though the load decreases, the strain variation is not almost
appeared in nugget zone and HAZ.

In nugget boundary zone, the strain range increases continuously along with load increase on outer surface, but
the strain increases continunously and decreases rapidly beyond yield strength on inner surface.

In this paper, strain distribution are measured in inner and outer surface with variation of thickness and load
under tensile-shear load.

Tensile-shear strength increased as with increase of specimen thickness. As for thickness increase rates are 25%,
50%, 100%, and 150%, tensile-shear strength increase rates are 40%, 81%, 130% and 228%.
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Table 1 Chemical compositions of base metal (wt. %)
C Si Mn P S
0.04 0.012 0.32 0.025 0.008

Table 2 Mechanical properties of base metal

Yield Tensile Elong Young's
strength strength -ation modulus Poisson's
(MPa) (MPa) (%) (GPa) ratio
171.6 2945 56.0 2.07x102 0.3
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Fig. 1 Schematic diagram of experiment equipment

Fig. 2 Configuration of tensile-shear testing specimen
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Table 3 Spot welding conditions for specimens

Thickness Force Weld time Weld current
(mm) (kN) (cycle) (A)
0.8 1.76 8 7900
1.0 2.31 10 9000
1.2 2.75 12 10000
1.6 3.53 14 11500
2.0 4.81 17 13500
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Fig. 3 Distribution of micro-vickers hardness measured from
nugget center
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Table 4 Tensile-shear strength according to the thickness in

spot welded joint
Specimens Tensile-shear strength (kN)
thickness (mm)
0.8 4.43
1.0 6.22
1.2 2.04
1.6 10.56
2.0 14.53
15
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-

(T3 [ 2 L5 18 a1
Thickness of specimens (mm)

Fig. 4 Variation of maximum shear strength according to the
plate thickness in spot welded joint



(a) 1.0mm

(b) 2.0mm

Photo. 1 State of fracture after static tensile - shear test in
spot welded specimens
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