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Growth of diamond films on berillia ceramic

CHEN Yong-gin"?*?, YU Zhi-ming" %3, FANG Mei', WEI Qiu-ping">*, CHEN Shuang'

(1. School of Materials Science and Engineering, Central South University, Changsha 410083, China;
2. State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China;
3. Key Laboratory for Nonferrous Materials Science and Engineering, Ministry of Education,

Central South University, Changsha 410083, China)

Abstract: The diamond films on berillia ceramic were deposited under changing conditions in hot filament chemical
vapor deposition (HFCVD) system. The surface structures and morphologies were investigated by field emission
scanning electron microscopy (FESEM) and atomic force microscopy (AFM), and the thermal conductivity of diamond
film/berillia substrate composites were detected by laser-diathermometer. The results show that, with the increase of
concentration of CH, or total gas flow, the grain size of diamond and the thermal conductivity of composites reduce.
When the concentration of CH, is 2%, the total gas flow is 30 cm’*/min and the pressure of the chamber is 1.33 kPa, the
thermal conductivity of diamond and berillia composite can reach 2.663 W/(cm'K).
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Table 1 Deposition parameters of diamond thin film

Filament Filament substrate Substrate
temperature/ C distance/mm temperature/C
2300+100 9+1 630—850
Gas Volume  Total gas flow rate  Reaction
pressure/kPa  fraction/% /(cm*min ") time/h
0.665-2.660  2.0-4.0 30—-100 3-5
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Fig.1 SEM images of diamond with different pre-treatments:
(a) Un-pretreated; (b) Etched by HF for 10 min; (c) Scratched
by diamond powder
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Fig.2 Surface morphologies of diamond films deposited
under different ambient pressures: (a) 0.665 kPa; (b) 1.33 kPa;
(c) 2.66 kPa
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Fig.3 Surface morphologies of diamond films deposited
under different CH, concentrations: (a) 2%; (b) 3%; (c) 4%
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Fig.4 Surface morphologies of diamond films deposited
under different gas flows: (a) 30 cm*/min; (b) 50 cm®/min; (c)

100 cm’*/min
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Fig.5 AFM images of diamond films deposited under
different CH,4 concentrations: (a) 2%; (b) 3%; (c) 4%
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Fig.6  Grain size distribution curves of diamond films
deposited under different CH4 concentrations
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Fig.7 AFM images of diamond films deposited under
different gas flow rates: (a) 30 em®/min; (b) 50 cm*/min; (c)

100 cm®/min
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Fig.8 Grain size distribution curves of diamond films

deposited under different gas flow rates
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Table 2 Thermal conductivity of composite deposited by

diamond under different conditions

Pressure  Gas flow Thermal Thermal
o(CHy)/% /kPa  /(cm’min’) diffuiivj}y/ conducitlivitz/
(em™s ) (W-em K)
- - - 0.685 2.050
2 1.330 50 0.805 2.409
3 1.330 50 0.776 2.322
4 1.330 50 0.709 2.122
3 1.330 30 0.866 2.592
3 1.330 50 0.776 2.322
3 1.330 100 0.715 2.140
2 0.665 30 0.845 2.529
2 1.330 30 0.890 2.663
2 2.660 30 0.808 2.418
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A2 BT O G WA SR (. T NI
(100) 4T A e i T, AECHIRIE J2%, ik
}30 cm’/min, JE5841.33 kPalt, DR/ HLE Ak
HIRFMPHTE, £52.663 W/(cmK).
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2.663 W/(cmK).
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