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Absorption characteristics analysis of composite irradiated by CW laser

ZHANG Yong-giang , WANG Gui-bing ,TANG Xiao-song
(Institute of Fluid Physics,China Academy of Engineering Physics, Mianyang 621900, China)

Abstract: The absorption characteristics of polyaryl amide-fibers/epoxy and carbon-fibers/epoxy composite radiated by
continuous wave laser beam at of 1. 319um were obtained by means of double integrating spheres-photodiode system and micro-
analysis of recovery specimen. When laser power intensity increases before composite ablation, the absorptive of both the
composites slowly decreases. It changes from 0. 6 to 0. 55 for polyaryl amide-fibers/epoxy composite and from 0. 85 to 0. 8 for
carbon-fibers/ epoxy composite. When ablation appears on the composite , the ahsorptivity of polyaryl amide-fibers/epoxy composite
rapidly increases. However, it change little for carbon-fibers/epoxy composite. The results show that ablation has obvious effect on
the absorption characteristics of polyaryl amide-fibers/ epoxy composite and has little effect on carbon-fibers/epoxy composite.
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Fig. 1 Reflectivity and transmissivity spectrum of two composites

a—reflectivity spectrum b—ltransmissivity spectrum
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Fig.2 Sketch of experimental setup
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Fig.3 Initial pattern of polyaryl amide-fibers/epoxy composite

Fig.4 Ablation pattern of polyaryl amide-fibers/epoxy composite

a—fracture pattem of fibers b—charring layer of material surface
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Fig.5 Absorptivity change of polyaryl amide-fibers/epoxy
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Fig. 6 Initial pattern of carbon-fibers/epoxy composite

Fig.7 Ablation pattern of carbon-fibers/epoxy composite
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Fig.8 Absorptivity change of carhon-fibers/epoxy composite
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Fig. 11  Effect of frequency on micro-hardness
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