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Investigation on grain boundaries and related abradability
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ABSTRACT The polished cross-section of the diamond thick films deposited by direct current glow
discharge plasma was etched by hydrogen microwave plasma and the influence of grain boundaries on the
abradability was investigated. The results show that the non—diamond impurities and the holes normally
appears along the grain boundaries, and at high (low) methane flow rate corresponding to the constant
hydrogen flow rate, the films consist of high (low) density of grain boundaries with netted texture (along
the growth direction). The abradability is reduced abruptly due to the formation of grain boundaries which
consist of abundant impurities and holes.
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Table 1 Growth condition of diamond thick film

Hydrogen Methane Gas pressure Interelectrode DC discharge
flow rate flow rate space current
/sccm /sccm /kPa /mm /A

200 2~8 17.3 32 9

Substrate Cathode Substrate Cathode
temperature temperature diameter diameter
/C e /mm /mm
1000 900 50 70
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Fig.1 Raman spectra of diamond thick films under
different methane flow rates (a) 2 sccm, (b) 4

sccm, (c) 6 scem, (d) 8 sccm
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Fig.2 SEM micrograph of the untreated cross section

of diamond thick films (the arrow expresses

the growth direction)
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B 3 &RIAREmML. 2iEe SEM B
Fig.3 SEM micrographs of the diamond thick films’ cross section with polishing and then etching

pretreatment (The long up arrows indicate the growth direction. Micrograph a, b, ¢ and d

correspond to sample 1#, 2#, 3#, and 4# which were prepared with different CH4 flow rates

of 2 sccm, 4 sccm, 6 sccm and 8 sccm, respectively. A and B indicate the etched dots in the

grain boundary and the polished grain surface, respectively. C is the etched line in the polished

grain surface)
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Fig.4 Abrasiveness ratio of diamond thick films as a

function of methane flow rate
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