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The Effect of the Area Ratio and the Distance Ratio on Bending
Stiffness of Two Rectangular Plates Spot-Welded

Geun-Jo Han, Sung-Chan Ahn, Jae-Joon Shim and Dong-Seop Han

Key Words: FEM(++8 924 %), Bending Stiffness(F 3 74Al), Spot-Welding(d€%), Equivalent
Thickness(57FF7), Plate(38 )

Abstract

The mechanical behavior of two rectangular plates spot-welded under bending is investigated in
detail. The focus of the analysis is to evaluate the effect of thickness of reinforced plates with
equivalent thickness. The results of this investigation are compared from detailed finite element analysis
and experiments of the plates spot-welded for various parameters, such as aspect ratio, area ratio, and

distance ratio of spot-welding points. The study is carried out using the equivalent thickness of the
reinforced plates spot-welded.
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Table 1 Mechanical properties of mild steel

Material mild steel
Elastic modulus 2.1X10°> MPa
Tensile strength 550 MPa
Yield strength 210 MPa
Poisson's ratio 0.29
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Table 2 Deflection with respect to the change of
the aspect ratio and area ratio (unit:mm)
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Table 6 Deflection with respect to the change of
the aspect ratio and area ratio (unit:mm)

A 0 0.0226 0.0452 A 0 0.0226 0.0452

r (non-RSW) | (2X4) (4%<4) r (non-RSW) | (2X%4) (4X4)
1.0 0.281 0.187 0.133 1.0 0.280 0.222 0.166
1.5 0.355 0.211 0.158 1.5 0374 0.264 0.194
2.0 0.364 0.213 0.162 2.0 0377 0.289 0.195

Table 3 Equivalent thickness with respect to the
change of the aspect ratio and area ratio

Table 7 Equivalent thickness with respect to the

change of the aspect ratio and area ratio

A 0 0.0226 0.0452 A 0 0.0226 0.0452

r (mon-RSW)| (2X4) (4%X4) r (non-RSW) | (2X%4) (4X4)
1.0 1.26 1.44 1.62 1.0 1.29 139 1.53
1.5 1.26 1.50 1.65 1.5 1.22 1.37 1.52
2.0 1.26 1.51 1.65 2.0 1.22 1.33 1.52

Table 4 Deflection with respect to the change of
the aspect ratio and distance ratio (unit:mm)

Table 8 Deflection with respect to the change of
the aspect ratio and distance ratio (unit:mm)

20 02 0.5 038 ~.0 02 0.5 0.8
10 0.181 0225 0283 10 0.194 0295 0.366
15 0241 0310 0358 15 0242 0372 0.407
2.0 0.266 0345 0370 2.0 0.288 0.407 0.404

Table 5 Equivalent thickness with respect to the
change of the aspect ratio and distance ratio

Table 9 Equivalent thickness with respect to the
change of the aspect ratio and distance ratio

~D 1 ez 0.5 038 D1 02 0.5 038
1.0 146 136 126 10 146 127 118
L5 143 1.32 1.26 L5 141 122 L.19
20 1.40 1.28 1.25 20 1.34 L19 119
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Fig. 6 Comparison of experiment and FEM results
with respect to area ratio(A)
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