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A study of ballistic impact energy absorbing mechanism of composites

E. Y. Kang (Mech. Eng. Dept. CNU), Y. K. Yoon, D. I. Hwang, H. S. Yoon (Mech. Eng. Dept., CNU)

ABSTRACT

This paper presents an investigation of the energy absorption of composite laminates during ballistic impact. Three

components are responsible for the absorption of energy — the tensile failure of fiber, the elastic deformation of the composite,

the delamination of composite laminates. The ballistic limit, V,, of the laminates is determined using a previous model

implemented to determine the energy absorption of the three components listed above. The size of the deformed zone during

impact was estimated by an approximate solution for impacts on plates. The carbon/epoxy plates were examined for this

research.
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2.1 Energy Balance Model
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Fig. 1 Deformed zone of composites during ballistic
impact by a projectile.
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Fig. 2 Laminated plate geometry and ply numbering.
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Fig. 3 Cure cycle for Carbon/epoxy.
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Table 1 Stress-strain behaviour

Tensile Strength [Gpa] 0.489
Failure Strain [%)] 1.38
Modulus [Gpa]) 0.3543
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Table 2 The ballistic limit velocity (V,)

Velocity Initial velocity Limit velocity
Method (m/s) (m/s)
Predicted value 80 27.2
Ballistic test 80 34.4

Fig. 4 FEM mesh of the plate.
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Fig. 5 Contact force history for high-velocity impact on
10ply CERP plate.
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Fig. 6 The contact duration for the wave to travel through
the thickness of the laminate.

Table 3 The size of deformed zone predicted by Eq.(7), (8)

~ size a (mm) b (mm)
Ply &
10 ply 13.3 11.8
16 ply 15.9 14.7
18 ply 17 15.8
20 ply 17.6 16.5
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