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The nano-graphite particles are preset on the silicon substrate and irradiated by 500 W fiber laser under the
protection of argon gas. The micromorphology and crystal structure of transformation products after laser irradiation are

1

studied with different laser energy densities. Transmission electron microscopy ( TEM), Raman spectra and X-ray

diffraction are used to analyze the micromorphology and crystallinity of transformation products. When the laser energy
=]

density reaches to 3.33 kJ/cm®, the particle sizes of the transformation products become bigger than that of the original.

When the laser energy density reaches to 4.17 kJ/cm?®, the linear morphology can be observed on the surface of samples.
Key words

OCIS codes

When the laser energy density reaches to 8.33 kJ/cm?, the original polycrystalline structures of transformation products is
140.3380; 160.4236; 140.3550; 140.3390
—> .

transformed into massy crystal structures. The results show that the laser energy density can significantly affect the
micromorphology and crystal structure transformation of the nano-graphite particles on the silicon substrate.

laser manufacture; laser irradiation; transformation rule; micromorphology; crystal structure
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Fig. 1 Experimental set up for nano-graphite irradiated by fiber laser
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Fig. 2 (a) Macroscopic morphology of samples; (b) TEM micromorphology of original nano-graphite particles;

(¢) HRTEM image of sample; (d) SAED pattern of sample; (e) size statistical graph of nano-graphite particles
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Fig. 3 Macroscopic morphology of samples after being irradiated by fiber laser
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Fig. 4 Morphology feature images of samples after irradiated by laser with different powers. (a)-(c¢) P=80 W;
(d)-(g) P=100 W; (h)-(j) P=120 W; (k)-(n) P=200 W
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Fig. 5 Morphology feature images of samples at different laser scanning speeds. (a)-(c) v=10 mm/s;

(d)-(f) v=20 mm/s; (g)-(i) v=30 mm/s; (j)-(1) v=40 mm/s
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Fig. 6 Raman spectra analysis figure of samples irradiated with different laser energy densities
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Fig. 7 XRD patterns of samples without laser irradiation and with laser irradiation at different laser energy densities
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