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Fig. 2 Geometry and loading of honeycomb cell wall
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Methodology for calculating the in-plane equivalent modulus of

micro-honeycomb core using the strain gradient theory

HE Dan”, LIU Sheng-qiao, FENG Jia-yue
(Key Laboratory of Liaoning Province for Composite Structural Analysis of Aerocraft and Simulation,

Shenyang Aerospace University,Shenyang 110136, China)

Abstract: This paper proposes a new method for calculating the equivalent modulus of micro-nano
honeycombs in which the scale effect is included. In this method, a single-parameter strain gradient
theory is introduced into the constitutive equation,and the equivalent modulus of a honeycomb is derived
based on the principle of energy equivalence. An example is given to demonstrate that this method can
account for the influence of the scale effect when moduli are calculated. The scale effect is relevant to the
thickness and length of the cell wall. When the cell wall is thin,the scale effect is significant. In this case,
the modulus predicted by the method in this paper will be significantly higher than that determined by
the traditional method. Meanwhile, when the cell wall is a thick plate, the scale effect becomes small or
even negligible. However, if the length-thickness ratio of cell wall is large, the in-plane equivalent
modulus will approach 0. In this case,there is no need to include the scale effect in the calculation of the

modulus.

Key words: micro-scale; honeycomb;strain gradient theory;equivalent modulus;scale effects
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