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Observation on the Process of Continuous-Wave Nd: YAG Laser

Ablation on Carbon Fiber Composite Material
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Abstract The phenomena in ablation process of Nd: YAG laser irradiating carbon fibers reinforced epoxy resins
composites under different intensities were observed by high-speed camera. Below low intensity (50 W/cm?),
composite material laser ablation is dominated by surface ablation mechanism rather than burning, and the surface
slight decomposing leads to form carbon powder or flocs which slowly disperse into the air under long time
irradiation; At middle intensity of 300 W/cm® composite material laser ablation is dominated by volume ablation
mechanism, inner decomposition gases spill into the air and ignite surface combustion; At high intensity
4500 W/cm® the main mechanism of the mass ablation is surface ablation, surface layer is damaged and
instantaneously burns in a very short time (0. 001 s), jet of plasma forms in the center of laser spot, anisotropic
heat conduction causes layered ablation and deforms the ablation zone appearance.
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Fig. 1 Experimental system for laser irradiating carbon

fiber/epoxy composites
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Fig.2 High speed camera pictures of laser ablating
carbon/epoxy composites (laser spot radius: 10
mm; acting time: 8 s; intensity: 50 W/cm?). (a)

irradiation began; (b) acting time 3. 25 s
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Fig. 3 High speed camera pictures of laser ablating
carbon/epoxy composites ( laser spot radius:
10 mm; acting time: 4 s; intensity: 300 W/cm?).
(a) irradiation began; (b) acting time: 0. 20 s;
(¢) acting time: 0. 27 s; (d) acting time: 0. 40 s;
(e) acting time; 0.45 s; (f) acting time: 1. 37 s;

(g) acting time: 4 s; (h) 0.17 s after irradiation stop
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Fig. 4 High speed camera pictures of laser ablating
carbon/epoxy composites (laser spot radius: 2
mm; acting time: 0. 5 s; intensity: 4500 W/
cm?®). (a) irradiation began; (b) acting time: O.
005 s; (c¢) acting time: 0.011 s; (d) acting time:
0.026 s; (e) acting time: 0. 227 s; (f) acting
time: 0.461 s
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