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Abstract:

capacity of the aluminum alloy square tube with initial

In order to study the axial compression
bending, the axial compression stability test of 8
specimens was completed, and a finite element model
with the same test conditions was established. The
reliability of the finite element model was verified by
comparing the results of experiments and finite element
analysis. The results show that the failure mode of the
aluminum alloy square tube with large initial bending is
the overall bending instability. Finally, according to the
finite element analysis results, the calculation formula of
the overall stability coefficient of the aluminum alloy
square tube with large initial bending was obtained, and
by comparing results of the fitting calculation formula
with the numerical analysis results and the test results,

the correctness of the calculation formula was verified.
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Fig.1 Appearance and geometric dimensions of specimens(unit:mm)
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Tab.1 Properties of specimens and thier experimental and finite element results
. . MR PR N TRET] WBRER AT R .

P11 73ty e =} 0
WO i/ (mm > mm) 1/mm L/mm WIS y F/N M/ (kNem) Fo/kN W2/ %
GJ1600-1 150 <8 1624 1724 1/79. 04 790. 97 34.51 905. 39 14.47
GJ1600-2 [J150%8 1623 1723 1/69. 56 819. 96 34.09 872. 39 6. 39
GJ2100-1 []J150X8 2111 2211 1/57. 64 748. 26 46.11 674.71 —9.83
GJ2100-2 [J150X8 2115 2215 1/61. 04 706.71 41.47 687. 42 —2.73
GJ2800-1 [J150X8 2775 2 875 1/41.22 466.71 52.51 450. 34 —3.51
(J2800-2 [J150%8 2779 2 879 1/49. 83 466. 17 50.72 486. 20 4.30
(GJ3300-1 [J150%8 3310 3410 1/34.77 407.07 64. 62 340. 18 —16.43
(GJ3300-2 [J150X8 3316 3416 1/37.07 383. 24 64. 87 349. 22 —8.88
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Fig.2 Stress-strain curve of the material
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Fig.3 Test device of bent aluminum alloy square tube
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Tab.2 Results of material test

oE i JEARGREE £, ,/MPa  HLRISREE £,/ MPa AR E/MPa FEARER S/ %
FrfiE k1 317.8 335.4 63881.4 11.13
A4 Frifeiff 2 314.8 331.2 64 713.2 10. 54
6082-T6 FrifER A 3 316.5 333.3 66 403. 3 11.09
offz) 316. 4 333.3 65 332.6 10.92
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Fig.4 Layout of strain gauges and displacement transducers of GJ1600
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Fig.5 Failure mode of typical specimens
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Fig.7 Load-displacement curve of GJ1600-1
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Fig.9 Finite element calculation results of GJ1600
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Tab.4 Stability coefficient of [ ]150 mmx8 mm bending members
PORIE: , R . - POR , U . .
S T L T S USRI E VU RS VT ST E 7 S USRS %
0.2 1/1 000 0.9970 0.992 0 —0.50 0.2 1/100 0.9334 0.927 8 —0. 60
0.4 1/1 000 0.976 6 0.976 0 —0.06 0.4 1/100 0.8328 0.8131 —2.36
0.6 1/1 000 0.9577 0.9517 —0.63 0.6 1/100 0.7188 0.699 7 —2.67
0.8 1/1 000 0.907 6 0.902 2 —0.59 0.8 1/100 0.599 7 0.586 8 —2.15
1.0 1/1 000 0.784 3 0.786 7 0.32 1.0 1/100 0.489 6 0.482 3 —1.50
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MR iy amonsn R s | OV e, mommr R s
1.2 1/1 000 0.6125 0.6170 0.73 1.2 1/100 0.3970 0.3930 —1.00
1.4 1/1 000 0.469 9 0.473 3 0.73 1.4 1/100 0.323 3 0.3211 —0.68
1.6 1/1 000 0.367 4 0. 369 6 0.61 1.6 1/100 0.2658 0.264 5 —0.49
1.8 1/1 000 0.2939 0.2953 0.49 1.8 1/100 0.2213 0.2204 —0.41
2.0 1/1 000 0.2401 0.2409 0.37 2.0 1/100 0.186 5 0.1858 —0. 36
0.2 1/700 0.9939 0. 988 6 —0.53 0.2 1/50 0.8735 0.870 4 —0. 36
0.4 1/700 0.974 5 0.966 2 —0.85 0.4 1/50 0.720 1 0.697 4 —3.15
0.6 1/700 0.942 1 0.9331 —0.95 0.6 1/50 0.584 2 0.562 3 —3.76
0.8 1/700 0.877 3 0.8714 —0.67 0.8 1/50 0.469 8 0.454 2 —3.33
1.0 1/700 0.7509 0.7513 0. 06 1.0 1/50 0.3787 0.3686 —2.65
1.2 1/700 0.5910 0.594 1 0.54 1.2 1/50 0.3079 0.3017 —2.01
1.4 1/700 0.457 5 0.460 3 0.61 1.4 1/50 0.2538 0.2496 —1.64
1.6 1/700 0.3598 0.3617 0.54 1.6 1/50 0.2117 0.208 9 —1.35
1.8 1/700 0.2889 0.290 1 0.44 1.8 1/50 0.178 8 0.176 8 —1.16
2.0 1/700 0.236 5 0.237 3 0.34 2.0 1/50 0.1529 0.1512 —1.09
0.2 1/500 0.989 8 0.984 1 —0.58 0.2 1/30 0.808 7 0.809 8 0.13
0.4 1/500 0.9637 0.9535 —1.05 0.4 1/30 0.616 3 0.5956 —3.37
0.6 1/500 0.9199 0.9101 —1.07 0.6 1/30 0.4770 0.456 6 —4.27
0.8 1/500 0.8429 0.836 2 —0.79 0.8 1/30 0.374 8 0.359 5 —4.07
1.0 1/500 0.714 2 0.7137 —0.06 1.0 1/30 0.2997 0.289 2 —3.49
1.2 1/500 0.566 5 0.568 4 0.34 1.2 1/30 0.244 2 0.2369 —2.97
1.4 1/500 0.4427 0.444 7 0.46 1.4 1/30 0.2024 0.197 2 —2.59
1.6 1/500 0.350 3 0.3519 0.44 1.6 1/30 0.170 2 0.166 4 —2.22
1.8 1/500 0.2825 0.283 6 0.37 1.8 1/30 0.1451 0.1421 —2.05
2.0 1/500 0.2321 0.2327 0.29 2.0 1/30 0.1252 0.1227 —1.93
0.2 1/300 0.9799 0.9739 —0.61 0.2 1/20 0.744 7 0.7515 0.92
0.4 1/300 0.938 2 0.9256 —1.34 0.4 1/20 0. 526 6 0.5119 —2.79
0.6 1/300 0.878 5 0.862 4 —1.83 0.6 1/20 0.3935 0.377 3 —4.11
0.8 1/300 0.778 6 0.7709 —0.99 0.8 1/20 0.304 3 0.2915 —4.21
1.0 1/300 0.6514 0.648 9 —0. 38 1.0 1/20 0.242 2 0.2327 —3.93
1.2 1/300 0.5213 0.5216 0.05 1.2 1/20 0.1974 0.190 4 —3.56
1.4 1/300 0.4134 0.414 2 0.19 1.4 1/20 0.1641 0.1589 —3.17
1.6 1/300 0.3310 0.3318 0.22 1.6 1/20 0.1380 0.1347 —2.42
1.8 1/300 0.269 2 0.2698 0.21 1.8 1/20 0.1184 0.1157 —2.27
2.0 1/300 0.2225 0.2229 0.16 2.0 1/20 0.102 2 0.100 5 —1.63
0.2 1/200 0.967 4 0.9617 —0.59 0.2 1/10 0.6399 0.6413 0.22
0.4 1/200 0.9118 0.8937 —1.99 0.4 1/10 0.3732 0.3807 2.02
0.6 1/200 0.8267 0.8121 —1.77 0.6 1/10 0.2615 0.2632 0. 64
0.8 1/200 0.7185 0.709 1 —1.31 0.8 1/10 0.1950 0.1970 1.01
1.0 1/200 0.595 3 0.5911 —0.70 1.0 1/10 0.1539 0.1549 0.62
1.2 1/200 0.4790 0.4780 —0.20 1.2 1/10 0.123 6 0.1259 1.88
1.4 1/200 0.384 3 0.3840 —0.08 1.4 1/10 0.103 6 0.1050 1.36
1.6 1/200 0.3107 0.3108 0.01 1.6 1/10 0. 088 6 0.089 2 0.74
1.8 1/200 0.254 8 0.254 8 0.02 1.8 1/10 0.076 9 0.0770 0.07
2.0 1/200 0.2119 0.2119 0.03 2.0 1/10 0.067 3 0.067 2 —0.21
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