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Statistical Distribution of Fatigue lives of spot-welded tensile shear joints based on 590MPa class high-tensile steel sheets
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*Ryo Eguchi, Kota Kitayama, Mikiko Takada, Noboru Tomioka, Akifumi Okabe

In this study, statistical properties of fatigue life of spot welded joints under tensile shear loading were investigated. It was clarified that the

fatigue life distribution of the joints using a 590Mpa class high-strength steel sheet as a base material follows a three-parameter Weibull

distribution. The failure rate was a wear failure that increased with the number of cycles. These characteristics were also found in the mild

steel joints.
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Figure 1. Spot-welded joints used for fatigue testing under
tensile shear
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Figure 2. Test specimen
attached to fatigue testing

Tablel. Spot welding conditions

Electrode type SPCE | SPFC590
Electrode force[kN] 2.4 3.4
Welding current[kA] 10.3 8.5

Weld time[cycle] 15 9
Table2. Loading conditions
Quality of the Target diameter Loading ganges ons

material of nugger d[mm] AL[kN] [Mpa}
2.06 628.7

SPFC590
6 1.41 467.3
2.06 682.0

SPCE

1.42 470.9
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Figure 2. Load range-number of cycle to failure
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Figure3. Probability to failure- Number of cycles to failure
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Figure 4. Failure rate-Number of cycle to failure
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Figure 5. Probability density-Number of cycle to failure

4. # =

(b) SPCE(4L=2.06kN)

Table3. Coefficients a, f3, y

Material A L[kN] ] B y n
2.06 68000 1.66 134179 0.624
SPFC590
141 158315 1.02 707035 0.982
2.06 33999 2.29 55971 0.463
SPCE
142 339805 1.87 314035 0.559

ARy MEEEE LT B8RS AW T OB 55 B D #EEE
BT % TR~ 7. =R 18K SPFCS90 % £14F & L 7= ik
DIRFFFN AL 3 BT A TV HRITHED Z LB
MEIpoTo. ZHUTHEEA SPCE bR CThH 7=, 5%
X, FHy NREE Z T EORE S F o AR 2 P,
Ty MK A EBRIICKRD L TETHH.

ZEH HW

786



