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Analysis for the Damage of Composites under Low-velocity Impact Based on ABAQUS

WAN Cheng, JIN Ping, TAN Xiao-ming, WANG De
(Qingdao Branch of Naval Aeronautical Academy, Qingdao 266041, China)

ABSTRACT: Objective To analyze the damage of composite laminates under different impact and to verify the rationality
and validity of the finite element model. Methods Drop hammer impact test machine was used for the CCF300/10128H fi-
ber resin matrix composite laminates, after that, Ultrasonic C-scan was used to scan the test piece. And then a finite element
model was established, ABAQUS was used to simulate the impact process. Results The results of finite element simulation
were in good agreement with the experimental results. Conclusion The internal damage rapidly increased with the increasing
impact. When penetrated damage occurred , the damage became mild,and the finite element could relatively well predict low
—impact damage of composites.
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Fig. 1 Dimension of the test piece
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Table 1 Results of impact experiments

i fgst/ ] SFRMYTR/mm B EHES/mm R

3 0 0 4
6 0 0 4
9 0.12 2.30 5
12 0.71 11.23 5
13.5 0.85 28.26 4
15 1.03 32.58 5
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Fig.3 The damage graphics of the test piece under different

impact energy
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Fig. 4 The fitted curve of impact and delaminated area
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Table 2 The fundamental performance parameters of CCF300/
10128H

28  E,/GPa  E,/GPa E,/GPa vy, vy
Bl 125 7.6 7.6 0.344 0.344
R Uy G,/GPa G,;/GPa G,/GPa

B 0.46 4.32 4.32 3.23

&3 CCF300/10128H 32 E B
Table 3 The strength properties of CCF300/10128H

%% X/MPa X_/MPa Y/MPa Y./MPa S, S,
BUE 2200 1100 50 200 60 60

#4 Cohesive BTE
Table 4 The properties of the Cohesive unit

28 G /(J-m™?) Gye/ (J+m™) 7
BE 220 700 1.45
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Fig. 5 The finite element model
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Fig. 6 The profile damage graphics of the laminated composites

plate
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Fig.7 The total delaminated damage graphics
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Fig. 8 Typical damage appearance
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