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Fig.1 The schematic of aluminum sandwich lattice structure
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(a) First mode (b) Second mode

(d) Fourth mode

(e) First mode (f) Second mode (g) Third mode (h) Fourth mode
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Fig. 2 The first four buckling modes of lattice structure with 3mm thickness facesheet:
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(a)-(d)under thermal loading; (e)-(h)under pressure
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Fig. 3 The first four buckling modes of lattice structure with 2mm thickness facesheet:

(a)-(d)under thermal loading; (e)-(h)under pressure
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Fig. 4 The first four buckling modes of lattice structure with 1mm thickness facesheet:

(a)-(d)under thermal loading; (e)-(h)under pressure
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Fig. 5 Experiment devices and specimens
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Fig. 6 Buckling of two specimens caused by: (a) pressure; (b) thermal loading
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Tab.1 Experimental results of buckling under pressure and thermal loading
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Fig. 8 The first buckling mode of intact specimens caused by: (a) pressure loading; (b) thermal loading
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Experimental study of thermal buckling of
lightweight lattice sandwich panel

LI Zheng, ZHOU Jie, LI Bing., LIU Yong-quan, SU Xian-yue
(College of Engineering & LTCS, Peking University, Beijing 100871, China)

Abstract: The lightweight lattice structure is prone to instability failure in high temperature
environment, so it is a crucial issue to study its stability under thermal loading. In this paper, the
thermal stability of lightweight lattice sandwich panel under thermal loading is studied by using finite
element (FE) numerical calculation and experimental method. It is found by comparing with the
unidirectional pressure instability form of the lattice sandwich panel, that its thermal load instability is
not completely consistent with former. Moreover, the panel thickness and the bonding degree with
sandwich bar have important influence on the stability of lattice sandwich panel. In addition, the
applicability of equivalent model, in which, the temperature change is equivalent to thermal stress is
discussed. It is found that the equivalent homogenization theory is only applicable to the case where
the panel is thick and the overall instability occurs.

Keywords: lattice sandwich panel; thermal stability; buckling pattern



