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A Study on the Buckling Analysis of the Thick-walled
Square Tubes
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ABSTRACT

The buckling is one of the major two nonlinear problems. One is the material non-
linearity and other is the geometrical nonlinear. Material non-linearity has occurred when
the buckling stress exceeded the yield stress of material. The material non-linearity is
clearly encountered when the thickness is thick. Therefore, the material -non-linearity must
be taken into account when the buckling analysis of thick plate is performed. In this
study, inelastic modulus that is used to calculate the buckling strength is taken to account
for the material non-linearity. The results from experiments are used to formulate the
semi-theoretical formula. The analysis results generated by the use of semi-theoretical
formula are close to the experimental data.

F87]¢8°] : Material non-linearity(A% ¥]4%), Crippling(-3-3), Thick-walled square tube
(FE5AARE), Inelastic modulus(HEAA197), Local buckling(F%&-2)
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A thin-walled square tube

subjected to uniform compressive
stress.
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ri. Data(Al6063)

Table 1 Dimensions of specimen
Width | Thick
Specimen idi ckness /b
{mm) (mm)
Al6061#1 50 2 0.04
Al6061#2 50 3 0.06
Al16063#1 45 1.2 0.027
A1606342 45 18 0.04
A1606343 50 2 0.04
.A16063#4 50 0.08
Table 2 Tensile test results
Specimen E(Gpa) o v(Mpa)
A16061 65.6 208
A16063 71.6 199
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Fig.7 An experimental and computed
stress-stain curve for AI6063
specimen
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Fig.8 An experimental and computed
stress-stain curve for Al6061

specimen
Table 3 Buckling test results
" .| b t . , b t .
Specimen Material O max Specimen Material O max
(mm) | (mm) (mm) | (mm) |

50101 45 1.2 6063 172.93 50801 50 4.0 6063 198.8
$0202 45 1.2 6063 139.6 50802 50 4.0 6063 193.2
$0203 45 1.2 6063 | 156 50803 50 4.0 6061 206
S0301 45 1.7 6063 170.74 350601 50 2.0 6061 175.2
50302 45 1.75| 6063 171.72 30602 50 2.0 6061 161.9
S0303 45 175 6063 174.47 50603 50 2.0 6061 169.1
S0501 50 2.0 6063 206.08 50701 50 3.0 6061 231.9
S0502 50 2.0 6063 167.8 S0702 50 3.0 6061 213.72
50503 50 2.0 6063 152.9 50703 50 3.0 6061 213.2
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Fig.10 The maximum crippling
stress to width to thickness
ratio for Al6061 specimen
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