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Effect of Sheet Thickness on Fatigue Strength of Spot-Welded Joint
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In this paper, the influence of sheet thickness to the fatigue strength of the spot-welded joints is investigated. Since a standard spot
welding condition sets target of diameter of nugget tos./t , the effect of nugget size on fatigue strength was included into the S-N
curves of spot-welded joints with various sheet thickness. In this study, the spot welding condition was adjusted so that the size of a
nugget of each sheet thickness is the same. The fatigue tests for these specimens were conducted and the effect of nugget size and

sheet thickness on the fatigue strength was cleared.
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Fig.1 Spot welded joints for fatigue testing of tensile shear and
torsional shear

Tablel Welding condition (tensile shear)

t=1.0mm t=1.2mm t=1.6mm
Electrode
type C-4 C-6 C-8 C-4 C-8 |R(d=7.0)|R(d=7.3)| C-4 [R(d=7.0)|R(d=8.0)
Electrode
1.2 2.4 4 22 5 3 3 2.42 4 4
Force[kN]
Welding
Current[kA] 6.3 10.3 145 6.1 147 9.8 10.1 7.2 9.2 10.4
Weling 4y | | 1 | e | 14| 14| 1| 15| 15| s
time[cycle]
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Table2 Welding condition (torsional shear)

t=1.0mm|t=1.2mm |t=1.6mm|
Electrode c6 c6 c6
type

Electrode

Force[kN] 2.2 22 2.2
Welding

CurrentkA] 10.3 10.5 11.2
Welding

time[cycle]
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Fig2. Load range-number of cycle to failure for tensile shear

Table3 Average values of diameter of a nugget generated by
spot welding and the fatigue strength at 100,000 cycles

t=1.0[mm] t=1.2[mm] t=1.6[mm]
Electrode type | C-4] C-6] C-8| C-4| C-8 |R(d=7.0)[R(d=7.3)| C-4 |R(d=7.0)|R(d=8.0)
Nugget 1, a9l677|851(520|705| 732 | 841 [617] 696 | 801
diameter[mm]
Fatigue
suengthiyy | 191[239|257| 225|252 258 | 309 |304| 338 | 358
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Fig.3 Relationship between the diameter of a nugget and the
fatigue strength at 100,000 cycles

Table4 Fatigue strength at 100,000 cycles at the same diameter
of nugget and d=5V t

1.0-1.2[mm] 1.0-1.6[mm] 1.2-1.6[mm]
t=1.0 t=1.0 t=1.2
t=1.2[mm| t=1.6[mm| t=1.6[mm|
] [mm] ] [mm] ] [rm]
5/t 5/t | 5/t 5/t | 5/t 5/t
Nugget
diamater[mm]
5 5 5.48 5 5 6.32 5.48 548 6.32
Fatigue 18 | 200 | 222 | 18 | 283 | 315 | 222 | 295 | 315
strength[kN]

Table5 Influence of sheet thickness and nugget diameter
1.0-1.2[mm] 1.0-1.6[mm] 1.2-1.6[mm]

a b (a-b)a | bla a b (a-b)ya | bla a b (a-b)a | bla

042 | 028 | 0333 | 0667 | 135 | 102 | 0244 | 075 | 093 | 073 | 0215 [ 0.785
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Fig4. Load range-number of cycle to failure for torsion shear
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