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The Study on the Effect of the Aspect Ratio and Number of Spots on the
Compressive Buckling Load of two Rectangular Plates Spot-Welded by FEM

Geun Jo Han*, Hyung Yong Jeon** Hyoun Chul Lee**

ABSTRACT

This stability of a plate structure is very crucial problem which results in wrinkle and buckling. In this study,
the effect of the pattern of spot-welding points of the two rectangular plates on the compressive buckling load is
studied with respect to the thickness, aspect ratio of plates, number of welding spots. Buckling coefficient of the
plate not welded was compared with that of two plates with various thickness to extract the effect of thickness.
The effect of number of welding spots are studied in two directions, longitudinal and transverse directions. The
conclusions obtained were that the reinforcement effect was maximized when the aspect ratio was close to 1.25

and that the effect of number of welding spots in transverse direction was larger than that in longitudinal direction.
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= aspect ratio
= length of plate
width of plate
= number of spot-welds in x-direction
= number of spot-welds in y-direction
Spot-welding pitch in x-direction
= Spot-welding pitch in y-direction
= number of half-sine curve in x-direction
= number of half-sine curve in y-direction
D = flexural rigidity
t, = equivalent thickness
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Table 1 Mechanical properties of STS 304

Material STS304
Elastic modulus 2.13648x 105 N/mm’
Tensile strength 519.4 N/mm*
Yield strength 205.8 N/mm*
Poisson's ratio 0.29
772
Y_._ /L.
KT
E minl£ mi
Fig. 1 Thickness and minimum welding pitch of

spot-welding

Table 2 Minimum welding pitch of spot-weld(JIS E

4049)
Thickness of Minimum welding pitch(Pmin)
thin plate(t)) T<2.5t T> 2.5
0.8mm 14mm 18mm
1.0mm 17mm 21mm
1.2mm 19mm 24mm
1.5mm 22mm 28mm

Table 3 Dimensions of the rectangular plate

Length of plate( @) 120 ~480mm 1
Width of plate( &) 240mm
Thickness of plate(t) Imm
Spot-welding pitch of
P . 'g P 31.2~238mm
x-direction( A)
Spot-welding pitch of
P . ~g P 54~ 108mm
y-direction( B)
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Table 4 The /A values of unwelded plates in seven
oA o] Ao AAXBE WK FAL aspect ratios
FAolth oA HEA7 vl 05 [075] 1.0 [125] 15 | 175 2
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Fig. 3 Finite element meshes of a rectangular plate model
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Fig. 4 The boundary condition under compressive load

F
o linear critical load
o nonlmear critical load
u

Fig. 5 The critical load by linear analysis and
nonlinear analysis
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Fig. 6 The relation between displacement and compressive
load by nonlinear analysis( r = 1. ¢ = = 23)
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Table 5 The number of spot-welds and critical load in
seven aspect ratios

r 05J075]10]125] 15 [1.75] 2
ax B {3x 5[4x 5|5x slex 5{7x 5]8x 5]9x 5
F(kN) |31.24]23.69(22.33|21.47(20.70{20.47|20.23

Table 6 The equivalent thickness of welded plates in
seven aspect ratios

r 051075 1.0 {1.25{ 1.5 |1.75| 2
t.(mm) |1.497/1.583{1.651|1.668|1.658|1.649/1.635
170 r 7/7 - T

i .-

_ wesoF -
E
e

1 50T *

145 0.50 .75 1007;25 7’50 175 2.00

a/b .
Fig. 7 The relation between aspect ratio and

equivalent thickness( A = B = 54mm)
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