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Effect of Scatter factor on Fatigue Strength of Spot-Welded Joint under Shear Torsion
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In this study, statistical properties of fatigue life of spot welded joints under shear torsion loading were investigated. From the results, the
analysis result of the nugget radius sensitivity was verified. The fatigue life distribution of the shear torsion joints was a composite type

Weibull cumulative distribution. Experimental values of the nugget radius sensitivity of the shear torsion joints using the number of cycles
to failure at a failure probability of 50% showed the same tendency as the theoretical values within the range of d =4 to 6 mm.
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Figure 1. Spot-welded joints used for fatigue testing under
torsion shear
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Figure 2. Test specimen
attached to fatigue testing

Tablel. Chemical compositions and mechanical properties of
the steel sheet (wt.%)

vS[Mpal[TS[Mpa]] EL[%]] ¢ | mn | P S Si
157 | 302 | 473 Joooi| 01 [ 001 [o0004] 001

Table2. Spot welding conditions

Electrode type C-4 C-6 C-8
Electrode force[kN] 1.2 2.4 4.0
Welding current[kA] 6.4 10.3 14.7

Weld time[cycle] 14 15 15

Table3. Loading conditions
Target diameter of nugget dfmm] | Loading ganges AL[kN]
4 1.38
1.76 679.4
2.11
0.96
1.23 471.6
1.46

ons [Mpa]
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@ Torsion Shear d=4(JL1.38)
& Torsion Shear d=4(_7L0.96)
& Torsion shear d=6(=JL1.76)
B Torsion shear d=6(<JL1.23)
A Torsion shear d=8( ~JL2.11)
® Torsion shear d=8(~1L1.46)
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Figure 3. Load range-number of cycle to failure
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Figure.4 Probability to failure- Number of cycles to failure
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Figure 5. Failure rate-Number of cycle to failure

Tabled4. Scale parameters o and sharpe parameters 3

d [mm] [ AL [kN] o B
54131 9.32 N <53809
4 138 55207 2.9 N = 53809
340946 4.89 N < 294833
4 0.96
451637 1.67 N = 294833
6 176 49764 8.69 N <51954
i 35760 1.58 N =51954
214959 10.46 N <207842
6 123
278570 1.2 N = 207842
31105 8.93 N <30327
8 211
41685 3.48 N = 30327
8 1.46 270370 3.74

* All movement parameters y=0
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Figure6. Comparison between the theoretical and
experimental values of sensitivity

5. % &

ARy MEEE LT AW U0 kT 05 57 F A Ofk
FHOMEE 2R, TORR L0 7 MRIERE ORI
RAEMAE LT,

(D) EAWR L VEFOR T FHaNMIEEHOU A 7

VR L IR o T,

(2) TEAEME=RE0% DMK LA W - ABR LY
WFDOF Ty MR O FEREIL, E4~6mm Dl
PN CII B R E & RO 2R~ Lz

ZEH AW

838



