% 48 %% 54 b Gt T2 2019 4 5 Al
Vol.48 No.5 Infrared and Laser Engineering May. 2019

AL RE R B X R AL & B oK A RIS

MU S SRR == S b 3

(1. # T K5 Ok st R AR I, #is A 310014;
2. WL B SR AR R E AR A s i AR 310014 3. A T K F XL FE,
drir AN 3100245 4. M B FAR K ¥ MA B ERE A SR, BT AN 310018)

O E.AARTABREASOMM YA REE ERRBARETEENERT, RICAERMA KRS
B HILE M BTG S, TR T LR B AR S A B BRI ARMA AR B B0 GHAE KA 55
i 4t B 42 (HRTEM) , 12 4% %, -F 2R AL(SEM) Ao X S & AT 4 (XRD) 3 4] & 69 4 K & 2oy R 25 M &
M RAEATT R oM, RELER AW ERELREEE A 5.00 kl/cm? B, XA B HEF K 6 2
FBAL A RO EATFE . FHEARA 245mm K B 5 EMARE T ER S 6.25kI/cm? i, £
SR R EGE R BHEREE, FRARALZ A, FHFEIZHA 240 nm; Eéi;tﬁ‘éﬁé_%‘ﬁ
12.50 kJ/cm? aa‘,f%u':)%Jkg.g%s‘u&kgé’wﬂma.y,%i@*ﬂéﬂy 61.5 nm; /£ # 0 Ak 2 F A 4k
A3 13.75 ki/em?® B, Z 4 2 BE W B KB LI L, £ 25 B A 150~500 nm, F 34 £
280 nm.,

F‘ﬁ%“?«ﬁ*

%)
<3
%

XgE. Ak e E; AR, SA4EH; HUBR
hE 4K S . TB383 XttRER: A DOI: 10.3788/IRLA201948.0506004

Effects of laser energy density on in situ formation of nano—-graphite
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Abstract: The microstructure and morphology of nano—granular graphite in situ formed on 50 wm flake
micro —graphite irradiated by different energy density laser were investigated. The rules between process
parameters of laser irradiation and in situ formation of nano —graphite on micro —graphite were
preliminarily discussed. The morphology and microstructure of samples were studied by scanning electron
microscope (SEM), and the crystallinity and microstructure of samples were studied by high resolution
transmission electron microscopy (HRTEM) and X-ray diffraction (XRD). The experimental results show
that the flake micro—graphite is changed into a large number of spheroidal graphite whose average size is

245 nm when the power density is 5.00 kJ/cm®. When the laser energy density reachs to 6.25 kJ/cm?, the
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spherical graphite whose average size is 240 nm with agglomerate phenomenon is found. After the laser

energy density increases to 12.50 kJ/cm?, samples present as form of spherical particle whose average size

is 61.5 nm. When the power density is 13.75 kJ/cm®, the irradiated resultants of flake micro—graphite

show a phenomenon that small particles attach to large particles, the size of irradiated resultants have a

large range from 150 nm to 280 nm.
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Fig.1 Schematic diagrams of laser irradiation equipment
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(a) Macroscopic morphology of samples
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(b) SEM morphology of original micro—graphite particles
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(c) HRTEM micromorphology of original micro—graphite
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(d) Microscopic morphology of micro—graphite
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Fig.2 Analysis of the macroscopic morphology and crystal

structure of the original sample
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(a) SEM morphology
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(b) HRTEM micromorphology

(c) XA HRTEM

(c) Selected area HRTEM
Pl 3 ZWOGRE R E 5.00 kI/em? 48 MRS 1 IRAE 43T
Fig.3 Analysis of irradiated sample irradiated by laser energy

density 5.00 kJ/cm?
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(a) SEM morphology
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(b) HRTEM micromorphology
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(c) Selected area HRTEM
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Fig.4 Analysis of irradiated sample irradiated by laser energy

density of 6.25 kJ/cm?
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(a) SEM morphology
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(b) HRTEM micromorphology
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Fig.5 Analysis of irradiated sample irradiated by laser

energy density of 12.50 kJ/cm?
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(a) SEM morphology

(b) HRTEM WL 3
(b) HRTEM micromorphology
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Fig.6 Analysis of irradiated sample irradiated by laser

energy density of 13.75 kJ/cm?
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Fig.7 Size analysis of sample by laser irradiation with

different energy densities
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Fig.8 XRD analysis of sample by laser irradiation with

different energy densities
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Tab.1 Comparison of XRD FWHM of sample by

laser irradiation with different energy

densities
P, 20 FWHM
0 26.5 0.18
5.00 26.5 0.13
6.25 26.5 0.15
12.50 26.1 0.23
13.75 26.5 0.16
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