EMWERTH5HEARMAE OEE

® & E, #£4K E #

Buckling of a thin Circular pipe under the Action of
Uniform Axial Pressure.

Tsutaomi BAN and Masataka SASAKI

Abstract

When a thin circular pipe having a very large value of the ratio a/h, subjects to a
uniform axial compression N,, critical stress of the buckling is shown as following formula.

Nx
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here a: radius of the pipe
h: thickness of the pipe

eV

E: modulus of elasticity of the pipe material

v: Poisson’s ratio

For the thicker pipe, the buckling of the pipe appears in two types. One is symmetrical
buckling with respect to the axis of the pipe as shown in Fig. 4, and critical stress can

be obtained from the same formula as (1).

The other type is the Euler’s buckling for a strut as shown in Fgi. 5 and critical

stress is determined by the formula (2)

2 E a?
gy = -~ 272

here /: length of the pipe

(2)

The type of buckling is determined by the ratio a/h, and I/a. This critical value of

a/h and /[a are shown by the curve in Fig. 1.

On the buckling of a thin circular pipe, it is important to know which type buckling

will occure on the pipe.

To determine the critical value of //a, experiments of the buckling, on the three kinds
of pipe (as shown in Table 1-A, 1-B, 1-C) were carried out, and comparisons were made with

values of //a obtained from Fig. 1.

Moreover, the critical stresses from formula (1) and (2) were discussed. Experiments
obtain good agreement with results of calculations.
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Table (1-A) a=31mm A=1.75mm a/h=18
(I/a) (y=12 0y=45kgf/mm?
o¢y kgf/mm? | ¢’y kgf/mm?®
i !
mm | [/a % B OME | % W (& BEJE DI
iz TA 4
700 | 23 40 42.6 SR
600 | 20 40 43.3 "
500 | 16 40 43.7 "
400 | 13 | 46 4.1 i =S
I
300| 9.7 47 45 T
64| 2.0 46 45 "
Table (1-B) a=32mm A=1.7mm a/h=19
(I/a)ey=12.4 0y=43 kgf/mm?
Ocr kgf/mmz ocr kgf/mm’
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mm | [/a kB | 3 W fE BE i 1Y ¥
Rz TH A
700 | 22 38 41.1 R e
600 | 19 39 41.3 "
500 | 16 40 41.8 "
400 | 13 43 42.3 E‘%“U@ﬁ‘
300 | 9.5 43 43 "
200 | 6.3 43 43 "
150 | 4.7 45 43 ”
100 | 3.2 43 43 "
65| 2.1 44 43 "
Table (1-C) @=36.7mm A=1.7mm a/h=21.5
(l/a) cr=13. 3 a’y=41 kgf/mm’
o¢r kgf/mm? | ¢y kgf/mm?
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[ mm| [/a = B fE | 3 W (E BORIK
700 |19.1 38 my | TRETLA
600 |16.4 40 39.8 "
500 | 13.7 40 40.2 "
400 | 10.9 41 41 j'!gé é Tic
300 | 8.2 1 a1 g%‘“ﬁﬁ"
200 | 5.5 4 41 "
150 | 4.1 42 41 "
100 | 2.7 41 41 ”
75 | 2.1 40 41 "
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