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Simulation of temperature field of graphene substrate
fabricated by laser chemical vapor deposition

CHEN Yongqing , ZHANG Chentao, ZHANG Jianhuan
(Department of Mechanical and Electrical Engineering, School of Physics and Mechanical & Electrical Engineering, Xiamen

University, Xiamen 361005, China)

Abstract; In order to analyze the relationship between static and dynamic temperature field distribution of catalyst substrate

and various experimental parameters in graphene fabrication with laser-induced chemical vapor deposition, the finite element
model was established by using ANSYS software and 532nm laser model was loaded as the heat source. The data of temperature
field distribution and the needing time for achieving reaction temperature under different parameters were obtained. The results
show that under the influence of the property of substrate, laser power, the size of substrate area, the focus spot diameter and the
reaction gas flow, the substrate temperature field distribution and the needing time for achieving reaction temperature are
different. It can be used as the reference in high quality graphene fabrication experiment. The dynamic temperature field
distribution under the conditions of continuous wave laser( wavelength of 532nm, power of 3W, focused spot diameter of 5Qum,
movement speed of 1mm/s) , nickel foil substrate, 10mL/min methane and Sml./min hydrogen conforms to the pattern graphene
growth mechanism fabricated by laser chemical vapor deposition.
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Fig. 1 Device of graphene fabrication with LCVD
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Fig.3 Distribution of temperature field
a—copper substrate b—center area of copper c—nickel substrate d—

center area of Nickel
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Fig.4 Temperature change at the center spot

a—copper substrate  b—nickel substrate

FT L 372 1) ] i R BR R I TR BE 7 0 A T R
HRAOCHLAL AR SN B, i T F FRR AR ®
PERYA ], HREE S 00 A WA ] ol TR b e 5 4
ZARECHA /N, OIS BRI TRLISE 70 A 1 B B B B AR
2, PG , DA D 6 R A Ay i ot A R Xy m 4
YRR A BT [ 4 ) B A7 — E L. 1] 4a FI
K 4b h “FRAOER L OAL R EE R i £, K
AP, Bt R AR B ] A R AT, 12240 IR 72 M L
T, BB FOCRE R AR AR IR B b T AR L AR R
I, H R A AR B S 0 i 3 N 7 o A 42 i) S 8 F 5
2 4ERB SR G, (8 M IO A S RO R A
FAXS a2 Bl HEAT A0 S0 Y PR S A 1 o, b Sl IR
1 AR A 5 P £y SR R, Bl R

PABOE IR AEEHE A O e 11, 704 R A B R i
A FROTAETY | 42 IR T 2 6 BE O A 23 IR U e B 25
AN R FRE] ¢ =35s I 2GR IR BE A ¢ = 18s i 281
FLNRIRE I XN 25 2 A R, A&l s B o

MIELS R, Y EETE A XA B A s A K
SRtk B I, SO IR SR EHE PO AL B il B s, 7
oAb 14 DX ISP UL SE TR Bl s o R TR IR, ] Sa ]



398 H5H

WK AR ST £ S0 ) S TR U e 4 7 2 651

1004.42;

al
o 984.19
g 963.96 \\
§ 943.76]—N\
(]
923.53 e~
903.3 e
00 149 298 447 596 745
distance/10™*m
104840y meeegoemeee
;\ b
o 96225
£ 876.10
B
2. 789.95
2 703.80 '
f \"*-«-\ §
617.63 J —
0.00 149 298 447 596 745

distance/10~'m
Fig.5 Temperature along the node mapping

a—copper substrate  b—nickel substrate
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Table 1 = Laser power and heating time
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Table 2 Size of nickel substrate and heating time
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Table 3 Laser spot diameter and heating time

diameter of laser spot/um time/s
20 3
40 4
50 18
80 21
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Fig. 6 Temperature field distribution under different reaction sources of gas
flow
a—methane ; 10mL/min, hydrogen: SmL/min  b—methane : 20mL/
min, hydrogen : 10mL/min
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Fig.7 Temperature field distribution at different time
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