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Analysis on energy absorption characteristics of the cancellous
bone

HE Yi-fan, WANG Fan(Key Laboratory of Disaster Forecast and Control in Engineering, Department of

Mechanics and Civil Engineering, Jinan University, Guangzhou 510632, China)

Abstract. Objective To analyze the energy-absorption characteristics for four mesomechanical models of the
cancellous bone at different locations with different mechanical properties. Methods Under one-way shocks, the
finite element method was used to calculate the energy absorption characteristics of the four models. Results
According to the energy absorption rate of four models, the model with prismatic structure was found to be an ide-
al energy absorption model. The buckling and extension analysis was further carried out to comprehensively study
mechanical properties of the model with prismatic structure, showing that its first-order buckling load was
248. 11 Mpa with little influence on the adjacent pixels. Conclusions Four mesomechanical models of the can-
cellous bone at different locations can be used as the mesomechanical model for energy absorption materials ac-
cording to different mechanical properties, particularly as the mesomechanical model for the energy absorption
sandwich composite material.

Key words . Cancellous bone; Mesomechanical model; Energy absorption characteristics; Mechanical proper-
ties; Finite element method
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Fig.1 Four mesomechanical models of the cancellous bone
(a) Model 1, (b) Model 2,(c) Model 3,(d) Model 4
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Tab.1 Parameters of four models

R 1 A 2 AL 3 T 4
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Tab.2 Loading curve
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Fig.2 Deformation of four models (a) Model 1, (b) Model 2, (c) Model 3,(d) Model 4
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Fig.3 Distribution of stress for four models in the direction Z (a) Model 1, (b) Model 2, (¢) Model 3,(d) Model 4
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Fig.4 Distribution of strain for four models in the direction Z (a) Model 1, (b) Model 2, (c) Model 3,(d) Model 4
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Fig.5 Unit extended forms of Model 3 (a) One unit, (b) Four

units, (c) Nine units

K6 Faath 71 A Hon( i) 4 DT (4
@) 90 (B ) BB LR it £k, T LUA

12
1.0
0.8
g e
3\30.6 -]
A4S —
doul—m [mipnz =
£ —a— 4 ANETT
0.2 9 ANEATG
0 TN TR T T T T T T T WO T N U T T T T T T T T T T O W T T T T 1
18 186 354 354 382 326 270 111

Hfai/Pa
E6 RE3IFRFY RBEARGABLMEKILER
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Tab.7 The buckling load factor under different orders
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