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Analysis on Instability Forms of SA03 Aluminum Alloy Tube under
Axial Compression and Its Influencing Factors

LI Chong, E Da—xin, SHE Cai—feng
(School of Materials Science and Engineering, Beijing Institute of Technology, Beijing 100081, China)

ABSTRACT : Objective To investigate the mechanical behavior, the buckling form and influencing factors of the pipes un-

der axially compressive load. Methods Based on a series of experiments on quasi-—static tensile and compression test of

5A03 aluminum alloy tube, finite element analysis of axial compression for this tube was carried out. Results The results

showed that there were differences between tensile and compressive mechanical properties of 5A03 tube, such as tendency

of tensile—compressive bi—modulous, the tensile yield strength was slightly higher than the compressive yield strength, the

tensile strength was slightly lower than the compressive strength, and both the tensile and compression tests exhibited cer-

tain yield characteristics of saw tooth wave. Height—diameter ratio affected the form of compression instability; when the ra-

tio was lower than one, the test specimen developed into a figure of single bulge, while it turned into a figure of double

bulge as the ratio became larger than one. The bulge preferred to occur at the end where the friction was larger. Conclu-

sion The tube exhibited a certain regular non—axisymmetric buckling crushing after compression instability.
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Fig. 1 Axial tensile and compression stress —strain curves of

the 5A03 tube
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Fig. 2 Compression process of the 5A03 tube
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tube

PSR EESE R AR CRE B S Sk
TAEG R 5T M E 2 dIAH S W EEAE DA w, B I
Ui A EE A A K e, = 0.2, F Ui T PE A I B, = 0..05 5
w,= 0.05 u,= 0.2, hy/d,=3.0 B, 5 1 40 1 72
LA RS = AT BROTEAU S SR AR 4 Firzs . w]
DU H  BE 82 DB 5500V i T RSB A A2 1) D
JEN ) Tl R, W T 4 5 1) B4 Bl 1 O B0 /0 s e 8K
I p e I bkl k2 N R ey [ R S N B e K RS A A
XYL, A BROTEHU S R IEALT S AR TEAR TN
AR R TEAN T R 4 88007 4% 33 D 1) R A2
BT R AR 50 03 A () SE e | EEAR R BGEOR 5
T 1) U S0 AR 8 A v R ) U 5l R ) A
HMIEFE | 7535 3 e 5L 38 A i BIRGEE R AR s

TEANAT BROTAEANAS SR BT 75 04, 3500 S J2 1 o T 2
A — MRS,

[ 1 e 1 ]
01.86 6.08 8.90 14.52 17.34 20.15 24.37 28.60

-
, &

0.05, =02

b w,

K4 ARSNGB S = B A7 BR T
EIEE S

Fig. 4 Finite element simulation results of displacement nepho-

gram during the test under different friction conditions
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