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Experimental investigation and numerical method research on axially loaded
H-section 6061-T6 aluminium compression members
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Abstract: Stability tests were conducted on axially loaded extruded H-section 6061-T6 aluminum compression members. The main parame-
ters varied in the tests are slenderness ratio. All 6 specimens that were hinged at both ends and tested failed by overall flexural buckling in
the plane of the major axis. The measured stability coefficients were determined. At the same time, the performances of aluminum alloy ma-
terial used in test were surveyed, and the material property data were obtained. The finite element analysis model was established and veri-
fied by the test results. A series of parametric analysis was carried out, and on the basis of this a new column curve was proposed by a non-
linear fitting. The computational column curves of GB50429, EN1999 and the proposal were compared with the parametric analysis results
and the domestic existing test data at home. It is found that the two codes are very close and both are too conservative. Meanwhile, the pro-
posed column curve is in agreement with the parametric analysis results and the experimental results and are overall safety, which can pro-
vide useful information for engineering application and specification revision of such aluminium structures.
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Tab.1 Test members of stability bearing capacity
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Tab.2 Measured values of material specimens

BEE AL RRIE g, HXERAE

48 HxBxt,Xt;/mm [ /mm . 2
T6COI-1  102x66x6%6 884 60 1.133
T6CO1-2  102x66x6%6 884 60 1.133
T6C02-1  102x66x6x6 1326 90 1.699
T6C02-2  102x66x6x6 1326 90 1.699
T6CO03-1  102x66x6x6 1768 120 2.265
T6C03-2  102x66x6x6 1768 120 2.265
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Fig.1 Material specimens
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Fig.2 Stress-strain relationship of the material
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T6fl 6061-T6 69254 2349 2386 2638 154
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Fig.3 Loading device of stability bearing capacity
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Fig.6 Failure forms of members
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Tab.3 Test results of stability bearing capacity

-0 (1

WA XA PR WBRERES o= BER
ETRe2 2 e/mm  N/KN  N(dfoo) &k
T6CO01-1 1.133 0.77 200.8 0.650 =il
JiE
T6CO01-2 1.133 1.38 194.5 0.630 il
JiE
T6C02-1 1.699 1.27 108.4 0.351 =il
JiE
25l
T6C02-2 1.699 1.73 110.1 0.357
JiE
T6C03-1 2.265 0.70 57.10 0.182 =il
JiE
T6C03-2 2.265 0.59 61.83 0.195 =il
JiE
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Fig.7 Comparison of load-midspan deflection curves be-

tween measurement and calculation
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Fig.8 Measured mean stress-strain curves of midspan sec-

tions of columns
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Tab.4 Comparison of results between numerical calculation

and tests
> N . -N
B mEUREH HSURED x100
45 N /KN N' /KN 1%
T6CO1-1 200.8 197.4 -1.69
T6CO1-2 194.5 181.8 —6.53
T6C02-1 108.4 101.7 —6.18
T6C02-2 110.1 98.76 -10.3
T6C03-1 57.10 61.42 7.56
T6C03-2 61.83 61.68 —0.24
P — — -2.90
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Fig.9 Parametric analysis results
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