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Study on mechanical performance of box-section aluminium alloy

members under axial compression
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2.Fujian Provincial Key Laboratory of Advanced Technology and Informationization in Civil Engineering, Fuzhou 350118, China)

Abstract; To study the mechanical properties of box-section aluminium alloy members under axial
loading, a non-linear numerical (finite element) model was constructed by finite element algorithm
ANSYS. The model was verified by experimental data. The influences of the alloy member ( plate )
width to thickness ratio, the section size and the constraint of a principal axis displacement on the

bearing capacity of the alloy members were analysed, showing that the influences of the three factors
can be neglected. For alloy member 6061-T6, the geometric defect coefficient @ =0.17 and A =0.09
were obtained, and for 6061-T4, o = 0.21 and X =— 0.14 were recommended. The results indicate
that the proposed values are in agreement with the experimental and the parameter analysis results,
which can meet the engineering design requirements of the calculation accuracy and safety.
Keywords: aluminium alloy; axially loaded member; box section; stability coefficient; nonlinear
finite element analysis
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Fig.1 Comparison between finite element analysis result

and the actual failure mode of test specimen
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Fig. 2 Comparison of load-deformation curve

between parameter analysis and tests
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Tab.1 Comparison of results between numerical calcu-

lation and tests

W WBRRE S HRRES N - N
X 100/ %

i N/KN N'/kN N
[1-3060A  84.060 81.619 -2.90
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Fig.3 The influence of alluminium alloy mem-
ber width to thickness ratio on the col-
umn curves
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Fig.4 The influence of section sizes on column curves
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Fig.5 The influence of the constraint of the y

axis displacement on column curves
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Fig. 6 Comparison between column curves and the re-

sults of parameter analysis and test
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Tab.2 Relative error between column curves and the

results of parameter analysis and tests
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