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Abstract

In the crash test of automobile bodies, when the spot weld fracture and the material fracture
occur, there is a possibility that the intended energy absorption can not be obtained due to the
change of the deformation mode. Therefore, it is required to predict fracture of the spot weld using
FEM analysis and take countermeasures in advance. We developed the software that enables us to
predict fracture of the spot welded part in conjunction with a general-purpose crash analysis solver.
The feature of this software is the prediction of fracture considering the width at which spot weld
is subject to load. In addition, we introduced new functions developed to improve prediction

accuracy.
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o Experimental data

— Fitting curve

Stress concentration coefficent[—]

Ratio of nugget diameter and width[-]
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Relationship between stress concentration coefficient and
ratio of nugget diameter and width? 3
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Spot weld interval

Spot weld Flange width

e vector

Effective width

Resultant direction
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Example of dynamic effective width
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Spot weld interval:30mm
Flange width:15mm
Nugget diameter:54 t

Impactor stroke:60mm

(mm)
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Three-point bending test condition of hat type member
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? :Spot weld fracture point

(a)Experimental result
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(b)FEM analysis in case of dynamic effective width
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(c)FEM analysis in case of fixed spot welding interval
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(d)FEM analysis in case of fixed flange width
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Comparison of hat member three-point bending test results
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(a)Spot weld point 1 (b)Spot weld point 2
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Fracture prediction results by FEM analysis in case of
dynamic effective width
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(a)Spot weld point 1 (b)Spot weld point 2

6 FEMEEZ XKy MNEERRICEE U 2R FRliER
Fracture prediction results by FEM analysis in case of
fixed spot welding interval
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12 Fracture 12
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(a)Spot weld point 1 (b)Spot weld point 2
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Fracture prediction results by FEM analysis in case of
fixed flange width
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Center position in the longitudinal direction
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N7 MV FEM BAER (30mm X hO—78S)
Resultant vector of each spot weld at the hat member
three-point bending test by FEM analysis (30 mm stroke)
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