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Structural optimization of composite truss based on Isight platform

HUANG Chunfang, XIAO Jiayu, ZHENG Qing, JU Su, JIANG Dazhi
(College of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract; Fiber reinforced composites have been widely used in aerospace and aircraft structures because of their excellent mechanical

properties and light weight. Glass fiber reinforced epoxy composite truss with square cross section under three-point bending exhibites nonlinear

behavior according to finite element analysis. On the Isight platform, a multi-parameter optimization method was conducted to obtain five key

geometric parameters of the optimal composite truss, which met the demands of structural stiffness, load bearing and light weight. Nonlinear

structural responses of the optimal composite truss were obtained. The results showed that the use of Isight platform has high efficiency and

reliability for multi-parameter optimization of truss structure.
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Fig.1 Composite truss with square cross section and

its geometric parameters
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Tab.1 Material properties of composite

truss used for finite element analysis
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G,, =G, /GPa 4.70 4.70
G,y 4.14 4.14
vy =V 0.28 0.28
Vo 0.33 0.33
o, =o./MPa 947.62 747.58
7/MPa 62.00 62. 00
p/ (g/cm’) 2.09 2.06
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Fig.2 Integration flow chart of ANSYS on Isight platform
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Fig.4 Optimal results of composite truss
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Fig.5 Nonlinear structural response curve of composite truss
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Tab.2  Comparison with the optimal results in reference [ 14 ]
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S./mm 24.84 19.00
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