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Abstract

We evaluate the effectiveness and validity of J,, which comprehensively describes the effects of
specimen geometry and loading type, in predicting the fatigue life of auto seat belt anchor panel.
We first simplify the heat affected zone model to reduce the number of finite elements. We then
establish finite element models reflecting the actual overload behavior of 3 types of seat belt anchor
specimens. Using finite element models elaborately established, we obtain the effective crack driving
parameter ], composed of its ductility-dependent modal components. It is confirmed that the /,
concept successfully predicts the fatigue life of multi-spot welded panel structures represented by auto
seat belt anchors here.
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Fig. 3(c) Comparison of load-deflection curves of
TS specimens from FE analyses of the
Model 2 and the simplified model to
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Fig. 5 Geometries of welding point of seat
belt anchor specimens (unit: mm)
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Table 1 Experimental and predicted fatigue life of
3 types of seat belt anchor

'gl'éiscsk Load Fatigue life Error
0,
(mm) (kN) Experiment(7) Prediction (%)

1.0 | 1.96]| 1.6x10° 1.1x10* | 31

2spots| 1.4 {098 4.7x10° 3.8x10° | 19

14 392 3.0x10° 23x10° | 23

1.0 1079 1.2x10° 1.0x10° | 17

1.0 | 098 | 44x10* 4.4x10°* 0

3spots
1.4 079 1.0x10° 0.5x10° | 50
14 | 196 3.9x10° 3.3x10° | 15
1.0 1079 2.5x10° 2.1x10° | 16
1.0 | 1.47] 4.8x10° 4.4x10* 8
4spots

14 | 098] 2.1x10° 0.9x10° | 57

14 |392| 1.6x10° 1.0x10° | 37
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