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Sensitivity Analysis using Method of Calculating Nominal Structural Stress of spot welded Structure
-The sensitivity analysis of thickness-
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Abstract: The nominal structural stress (NSS) is one of the key parameters of the fatigue life prediction of spot weld. This NSS
means the maximum principal stress. In the sensitivity analysis of NSS for the thickness, it was understood that it is necessary to
consider the differential value of the displacement around the nugget deformed by the thickness. The sensitivity analysis method of
NSS for the thickness was proposed in this study, it was shown that the sensitivity of NSS for the thickness could be accurately

obtained.
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Fig.1 Circular plate under given general loads and
displacement boundary conditions
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Thickness t = 0.6~1.6(mm)
Diameter of nugget d=5.0(mm)
E = 206000(N/mm?)

Load=100[N]
Fig. 2 TS model

Table 1 Sensitivity of TS model

St [-]
tmm] | NSS[MPa] Proposed method FEM
0.6 65.0 -1.07 -0.92
0.8 48.8 -1.07 -1.01
1.0 39.0 -1.07 -1.00
1.2 325 -1.07 -1.00
14 27.9 -1.07 -1.00
1.6 244 -1.07 -1.02

Thickness t =0.8, 1.0 (mm)
E=206000 (N/mm?)

Diameter of nugget d=5.0 (mm)
W ,_,=300 (N)

Fig. 3 LP model
Table 2 Sensitivity of LP model
Load St[-]
t[mm] |NSS [MPa

W -y [mm] [ I Proposed method FEM

W 0.8 637.7 -2.01 -2.04
90-90

1.0 405.4 -2.01 -2.03

W 0.8 328 -0.91 -1.11
90-0

1.0 255 -0.89 -1.06
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