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The Effect of the Area Ratio and Change of Location
on the Buckling Stress of Two Rectangular Plates Spot-welded

Geun Jo Han*, Sung Chan Ahn**, Jae Joon Shim**, Hyoun Chul Lee**, and Hwal Su Jang**

ABSTRACT

The stability of a thin plate structure is very crucial problem which results buckling. Because the buckling
strength of thin plates is lower than the yield strength of the material, reinforcement plate must be used to increase
the buckling strength. And, in this case, spot welding is commonly used, however, the spot welded joints are
practically designed by experimental decisions, so it is inefficient and has the risks of buckling demolition. In this
study, two parameters, such as the area ratio and the distance ratio of spot welding which have influence on the
buckling strength, should be chosen. Under compressive and shearing load, the effect of two parameters on the

critical stress is discussed.
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Table 1 Mechanical properties of STS 304

Material STS304
Elastic modulus 2.13648x 105 N/mn*
Tensile strength 519.4 N/mn*
Yield strength 205.8 N/mm*
Poisson's ratio 0.29

Table 2 Dimensions of the rectangular plate

Area Distance
ratio(Q) ratio(e)
Length of plate 80~200mn 160 ~400mm
Width of plate 100mm 200mm
Thickness of plate 1 mm 1 nm
Spot-welding pitch of 20um 16~ 360nm
x-direction
Spot-welding pitch of _ -
y-direction 20~ 50mm 20~ 180mm
Edge interval 10mm 8~ 140mm
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Fig. 4 The shape of spot welding at cach case (r=1)
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Table 3 The -coefficients of the unknowns and
standard error for compressive stress ratio

Aspect Unknown coefficients Standard
ratio(r) Al A2 A3 error(s)
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Table 4 The coefficients of the unknowns and
standard error for shear stress ratio

Aspect Unknown coefficients Standard
ratio(r) Al A2 A3 error(s)
0.8 2.580 | -5.511 | 77.591 | 74x10-5
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1.6 2712 | 94813 |-507.629| 6x10-5 |
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Table 5 The distance ration with maximum critical
stress and increase ratio of maximum critical
stress with respect to minimum critical stress
under compression
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Table 6 The distance ration with maximum critical
stress and increase ratio of maximum critical
stress with respect to minimum critical stress
under shear
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