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

The mechanical behavior of two rectangular spot-welded plates under bending is investigated in
detail. The equivalent thickness of spot-welded plates is introduced in this study and used in explaining
the results. The focus of the analysis is to evaluate the effect of spot-welding from thc view peint of
equivalent thickness. The investigation of deflection has been performed as comparing the result from
finite element analysis with the measured data of the spot-welded plates for various parameters, such as
aspect ratio, area ratio, and distance ratio of spot-welding points. The effect of spot-welding is as large
as 62%(at r=1.0) when the area ratio of spot-welding point is just 4.52%
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Table 1 Mechanical properties of mild steel

o Material ] mild steel
_Elastic modulus | 206 GPa

___ Tensile strength 550 MPa
_ Yield strength 210 MPa
~ Poisson's ratio : 0.29
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Fig. 2 The relative distance from the center point
of the spot-welded plate (r=1)
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Fig. 3 Meshed shape of model (r=1. A=0.0452)
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Fig. 4 Boundary condition of a rectangular spot-
welded plate
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Fig. S Measurement system of bending test with
fixed boundary

Table 2 Comparison of maximum deflection of FEA
and experiment with respect to the change
of aspect ratio(r) and area ratio(A)

Exp. data | FEA data Difference
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Table 3 Companison of maximmm deflection of FEA
and experiment with respect to the change
of aspect ratio(r) and distance ratio(D)

FEA data |Difference

0.345 0.283 21.91

0.234 0.241 -2.90

0355 1 0310 14.52
| 0.388 0.358 8.38

0271 | 0266 1.88
0372 | 0.345 783
| 0392 | 0370 | 595
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Table 4 Equivalent thickness with respect to the
change of aspect rmatio(r) and area
ratio(A) [mm]
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Table 5 Equivalent thickness with respect to the
change of aspect ratio(r) and distance
ratio(D) [mm)
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00452 4x4 | 162 | 165 165
t=2mm | 200 | 200 | 200
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