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Application of Method for Calculating Nominal Structural Stress only Using the Boundary Displacements
to a Single Spot-Welded joints with Different Sheet Thickness under Tensile Shear

MREAL L, OB !, Frdfids, EMA-°, M
Naoki Kougo',Shintaro Saito’,Hiroki Inoh?, Noboru Tomioka® Akifumi Okabe®

Abstract; This paper describes the application of method for calculating nominal structural stress only using
the boundary displacements to a single spot-welded joint with different sheet thickness under tensile shear.
The main results are as follows. (1)The finer mesh model of a single spot-welded joint with different sheet
thickness is used in order to calculate the boundary displacements of circular plate by FEM in the proposed
method. (2)In case of plate thickness, to be expected that fatigue life of different sheet thickness under tensile
shear is longer than same sheet thickness has on the thin sheet thickness.
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Fig. 3 Fourier series of boundary displacement
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Fig.4 FE model of a spot-welded joint under tensile shear
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Fig.7 Nominal structural stress
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Fig.9 Bending stress and plate
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Table 1 Results of calculating nominal structural stress

Nominal structural stress g [N m.m:]

t; [mm

1 [mm] o A
1.0 38.55 38.55
12 30.32 38.59
14 25.87 38.06
1.6 222 37.93
2.0 19.42 39.79
2.6 13.13 33.96
32 973 2912
40 916 2335
5.0 947 17.11

Table 2 Components of Nominal structural stress

In-plane stress[N; mml] Bending suess[.\:'mm]] Bending moment My [N mm]
t; [mm]
t1 ta t t t t
1.0 947 10.66 20.08 2789 30.76 30.76
1.2 9.12 10.98 212 2761 38.90 3198
14 7351 10.84 1836 2722 69.09 30.36
1.6 6.33 1043 15.69 275 76.60 3198
20 493 10.03 1449 2974 87.30 35352
26 381 9.13 9.32 24.83 153.89 39.60
32 305 9.08 6.68 20.04 19389 30,13
4.0 239 8.61 6.77 14.74 21041 2539
5.0 19 833 137 8.76 34334 1297
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