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Statistical Investigation on Fatigue Life Prediction

of the Spot Welded Lap Joint (I)
: Application of Weibull Probability Distribution Function
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ABSTRACT

Spot welding is very important and uscful tcchmology in fabrication of the thin sheet
structure such as the antomobile, train and air craft. Because fatigne strength of the spot
welding point is however considerably lower than base metal due to stress concentration at the
nugget edge, reasonable fatigue strength evalwation of spot welded lap joint is very important
to estimate the reliability and durability of the spot welded structure and to establish a criterion
of long life fatigne design. For recasonable fatigue strength evaluation, it is necessary to
estimate the {fatigue strength of spot welded lap joints, systematically. So far, many
investigators have numercally and experimentally studied on the systematic fatigue strength
estimation for various spot welded lap joints, and the methods suggested has been considerably
accumulated. By the way, for applying them in practical fatigue design of the thin sheet
structurc fabricated by spot welding, it is also nccessary to verify their efficiency and reliability
on the predicted results. Therefore, in this study, a statistical fatigue sirength estimation method
lor spot welded lap joints was developed by using the Weibull probability distribution function.
From the result, it was found that fatigue strength and fatigne life of the spot welded lap
joints having various dimension were able to be statistically predicted. And also, a reliable
criterion for long life fatigue design of the spot welded lap joint could be established.
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Fig. 1 The simulated model of IB type spot welded
lap joint under tension-shear load
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Table 1 Chemical composition of specimen (wt. %)

C S | Mo | P | S | Ni|Al| Fe

SPCC|0.12/0.01|0.01270.015]0.007|0.025|0.045 | Rem.

Table 2 Mechanical properties of specimen

™ Tensile Yield .
. ongauon
N Elongat
e Strength | Strength %)
Material .| (MPa) | (MPa) °
SPCC 307.0 163.4 47

Table 3 Welding conditions of specimen (RWMA
class-C)
Welding Condition Value
Electrode Force (F) 1962 N
Current (/) 8 3 1:&
Welding Time“ T ]5 c_vcles
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Table 4 Fatigue test condition (IB type specimen)

Test condition Value

Load Ratio (R=Ppun/Pmx) 0
Frequency 25 Hz
Wave Sine
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Table 5 The calculation data of Weibull
distribution function
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58,000 1 0.12963 0.13883¢6
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2,200,000 4 0.685183 1.155771
10,000,000 5 0.87037 2.043074
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Table 6 The 3-parameter Weibull distribution
function data of IB type spot welded lap
joint
Test Specimen Shape Scale Location
Parameter | Parameter | parameter
W=30ut,t=1m #=1.25° | 04140 |2,130,069 | 92,031
W=30m, ¢= 1m, 9:2_50" 0.5185 | 2,562,634 | 40,930
W= 30, £=1m, §=5.00° 0.4547 | 1,328,535 | 125,935
W=30m, t=1m, §=7.50" 0.3055 | 2,171,907 | 48,158
W=40m, f=1m,6=2.50" | 0.4008 896,037 | 138,679
W=60m, t=1m, 8= 2.50" 0.4292 | 1,708,789 | 40,661
W=30mn, ¢=2m, 8= 2.50° 0.4286 | 2,141,028 | 104,457
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