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Influence of pyrolysis on the laser ablation of carbon-fiber/

epoxy composite

He Minbo, Ma Zhiliang, Wei Chenghua, Liu Weiping, Wu Taotao
(State Key Laboratory of Laser Interaction with Matter, Northwest Institute of Nuclear Technology, Xi“an 710024, China)

Abstract: In order to study the pyrolysis of composites, an experimental investigation of carbon fiber
reinforced epoxy resin composites was carried out. The samples, protected by tangential nitrogen flow,
were subjected to a lower power density laser. The influence laws of laser irradiation time and power
density on the pyrolysis of composites were obtained and discussed. The results reveal that, along with
the laser irradiation time increase, the mass loss of samples increases monotonically while the thermal
ablation rate of samples decreases gradually and will tend to be steady. On the other hand, the mass loss
of samples is proportional to the laser power density. However, the thermal ablation rate increases
significantly at first along with the power density increase, and then slowly since it enters into the glacis.
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Fig.1 Reflectivity spectra of sample
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Fig.2 Schematic diagram of experimental system
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Fig.3 Temperature history of the rear measuring point of sample
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Fig.4 Mass loss vs irradiation time
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Fig.5 Thermal ablation rate vs irradiation time
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Fig.6 Mass loss vs power density
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Fig.7 Thermal ablation rate vs power density
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