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Effects of Irradiation on Impact Fracture Mechanism of Polyimide/ Fiber Reinforced
Composites
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Abstract

Coating/carbon fiber reinforced plastic (CFRP) plates were proposed as strong materials against space environment and
space debris impact. The effects of gamma-ray radiation and electron beam radiation on fracture behavior of coating/CFRP
plates were examined. Spherical projectiles made of aluminum alloy 2017-T4 stuck CFRP plates at approximately 2 km/s

using two stage light gas gun.
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Figure 1. Photograph of two stage light gas gun.
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Figure 2. Photograph of two stage light gas gun.
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(@) Impact side

(b) Rear side
Figure 3. Photograph of penetration hole

Table 1 Penetration hole

A Hze | HiEflo | H@lo
[EXES WE | RKES | BEmE
[mm] [km/s] [mm] [mm?]

3.2 2.3 5.3 15
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Table 2 Change in mass

%%%@& 7| EBRBEOXY—7 | HREE
NE & [g] > MEE [g] [mg]
11.949 11.877 72

(a) Front side (b) Rear side
Figure 4. Photograph of coating specimens before
irradiation

(a) Front side (b) Rear side
Figure 5. Photograph of coating specimens after
irradiation (30.8 MGy)
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Figure 6. Temperature during irradiation
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Figure 7. Photograph of coating specimens after

irradiation (30.8 MGy)
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Figure 8. Temperature during irradiation
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