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Effect of Irradiation on Fracture Mechanism of Fiber Reinforced Composites
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Abstract

The effects of gamma-ray radiation and electron beam radiation on fracture behavior of quasi-isotropic carbon fiber
reinforced plastic (CFRP) plates were examined. Spherical projectiles made of aluminum alloy 2017-T4 with a diameter
of 1.0 mm stuck CFRP plates at approximately 2 to 5 km/s. Specimens after impact were observed. Areas of the
penetration holes were calculated and ejecta from the surface were observed.
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Figure 1. Photograph of two stage light gas gun.
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Figure 2. Areas of perforation holes (2.4 km/s).
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Figure 3. Explanation of symbol in Figure 2
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Figure 4. Relationship of areas of perforation holes
and velocity.
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Table 1. Areas of perforation holes.

Total dose Velocity | Areas of perforation
[km/s] holes [mm’]
0.5 MGy 2.1 2.0
(Dose rate 0.5 kGy)
0.5 MGy 2.4 3.1
(Dose rate 1 kGy)
10 MGy 2.4 1.8
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Figure 5. Phogrotaphs of specimens near perforation

holes
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