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Study on the Plastic Buckling of
Thin Rectangular Tubes under Compression

C.W. Kim, BK. Han and JM. Kim

3 2-&), Plastic flow

(24 &), Thickness-width ratio(-F3H])

Abstract

In the present paper the plastic buckling of thin-walled rectangular tube is analyzed. The stress-strain
relations of the plates of the tube are idealized into nonlinear material of Ramberg and Osgood.
Computing elastic moduli of the nonlinear material a precise plastic buckling stress has determined. The
plastic buckling stress of the wider plate of the tube is considered as the crippling strength of the tube.
The present theory is in good agreement with the experiments in various thickness-width ratios and

materials.
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Figure 1. Determination of secant yield strength

n n(lr;ml) (%)n—l (12)

M= ojx @A

ole AMY 71&77t NREAF EolEZ th

&3} go] Tt}

E, _ 1

AT E T (13)
L= (Gl)

A2 13y AMel AYPshd 4
3]

Ag go W 2482598 44 ¢ 4
s o m’E (Ly2x 14
e [m1+(1—m1>(&)"*‘]12(1—ui) b (14)

1
my+(1—m, X "")" 1

24202+ (1))

22 YE 42520 o)

U 44 F 27} Fig 29 2ol ¥ESUL
R L L
B E

s ==
I X e

Figure 2. A rectangular tube subjected to
compressive stress.
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Figure 3. Buckling coefficient K as a function of
section aspect ratio (c/b) of thin-walled
tubes
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Figure 4. Crippling strength of mild steel tubes
with the width to thickness ratio(t/b)
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Table 1 - Dimensions of specimens
specimen| () | (m) | oom) | o) | VP

A 40 40 22 250 0.0550
B 60 40 22 250 | 0.0367
C 50 30 14 250 | 0.0280
D 20 10 1.0 50 | 0.0500
E 30 20 1.0 100 | 0.0333
F 50 30 1.0 150 | 0.0200
G 70 50 1.0 300 | 0.0143
H 80 80 10 400 | 00125
I 100 100 1.0 400 0.0100
J 130 130 1.0 400 | 0.0077
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Figure 5. Idealized stress-strain curve for
determination of the nonlinear coefficients
m,(0.2) and n(25) of structural steel 'A’

type specimen.
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Table 2  Mechanical properties of the specimen

specimen type A B C D~]

Young's modulus
(B [MPal 192923 | 199273 | 196147 | 185004

Poisson’s ratio

(v) 03

Yielding strength
(a,) (MPal 360.84 | 346.53 | 354.37 | 170.52

Ultimate strength

(54 [MPa 393.96 | 389.26 { 397.10 | 304.00
| Elongation [%] 18~25 30~40
Nonlinear

coefficient, 71,

Nonlinear
coefficient,
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(a) A type specimen
( tb = 0.055 )

(b) 1 type specimen
(tb =10.01)

(c) B type specimen
( tb = 0.0367 )

(d) G type specimen
(tb = 0.0143 )

Figure 6. Photographs of crushed thin-walled
rectangular tubes.
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Figure 7. Load-displacement curves of crushed
rectangular tubes.
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Figure 8. Comparison of the present theory and
experiments.
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