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Table 1 Experiment parameters for producing CVD diamond films

p H, flux  Anode-cathode  Discharge Substrate Cathode Substrate  Cathode

/r(el:;u;e rate distance current temperature temperature diameter  diameter
Yl /min) /(mm) /(A /CC) /CC) /(mm) /(mm)

17. 332 200 32 9 950 800 50 70
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Fig. 2 SEM micrograph of the untreated cross
Fig. 1 Raman spectra of diamond thick films . . . .
section of diamond thick films

under methane flow rates (The arrow is an indication of the growth direction)
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(a) 8 mL/min (b) 5 mL/min (o) 2 mL/min

(The black arrows indicate the growth direction,and the white arrows point to the defects

along the grain boundary in the 2 mL/min film)
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Fig. 3 SEM image showing microstructures of diamond thick films under methane flow rates
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Investigation on Grain Boundaries and Related Abradability
of Diamond Thick Films

JIANG Zhi-Gang' ,FENG Yu-Ling®,ZHENG Tao?,LI Hong-Dong' ,
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(1. National Laboratory of Superhard Materials,Jilin University Changchun 130012 ,China;

2. Changchun University of Science and Technology ,Changchun 130022 ,China)

Abstract; The polished cross-section of the diamond thick films deposited by direct current glow dis-

charge plasma was etched by hydrogen microwave plasma. The grain boundaries and the defects in the

films have been directly observed using scanning electron microscopy(SEM). It is found that the non-

diamond impurities,and the holes normally appear along the grain boundaries;and at high(low) meth-

ane flow rate corresponding to the constant hydrogen flow rate,the films consist of high(low) density

of grain boundaries with netted texture.

Key words: diamond thick film;plasma etching;growth characteristics; grain boundary



