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M echan ical polishing of CVD diamond films

YUAN Hui',CHEN Chun-lin>, WAN G Cheng-yong"
(1 Guangdong U niversity o Technology, Guangzhou 510006, China;
2 Guangzhou D unjian U nderground Construction Engineering Ca L td. , Guangzhou 510030, China)

Abstract: The mechanical polishing of CVD diamond film w as carried out w ith diamond
discs using plane grinding machine It is proposed that the polishing mechanisn of
diamond film polishing by dianond discs ismostly micro- cutting and the breakage under
mechanical pressure asw ell as possible transformation of fev diamonds into anorphous
carbon, acoording to the surfacemorphologic change of diamond film during the processof
mechanical polishing and . combined w ith Raman gectrum analysis It isproved by single
factor experment that the particle size of dianond disc affect the polishing efficiency
considerably. The higher of rotating peed, the better surface quality is T here exists the
optimal pressure and particle size for polishing The surface roughness would not be
further reduced while the pressure and size surpassed the optimal values
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Fig 1 Surfaceof diamond film after mechanical polishing
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Fig 2 Raman gectrum of the dianond
film before and after polishing
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Fig 3 Influence of pressure on
the polishing of dianond film
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Fig 4 Influence of rotating oeed
on the polishing of diamond film
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Fig 5 Influence of the grain size of polishing

disc on the polishing of diamond film
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Fig 6 Effect of EDM on themechanical
polishing of diamond film

335
, Q &V Pa, 2000 ,
1350R AV , 30h,
Ra Q 9um Q 31um
7 , 10315 38nm
x 10315 38 nm , (Ra) 6
93 nm, (Ry) 97 23mm
7
Fig 7 Fig7 Surfacemorphology
after mechanical polishing
( 30h, Q @V Pa, 2000* )



(1)

(2) :

[1] ' ' . S J1
,2702(2): 26

[2] J Kihnle,O. W eis M echanochemical superpolishing of dianond
using NaNOszor KNO3 as oxidizing agents[J]. Surface Science
1995, 340: 16-22

[3] S Jin,d E Graebner,M.M cComack Shaping of diamond films
by etchingw ith molten rear-earth metals[J]. N ature 1993, 362:
822-824

[4] M. Yoshikava Development and performance of a dianond film
polishing gpparatus with hot metals[J]. Diamond Optics Ill,

(5]

(6]

(7]

[8]

(9]

[10]

[11]

[12]

[13]

SPIE 1990, (1325) : 210-221
A. Hirata et al Smoothing of chemically vapor deposited
diamond films by ion bean irradiation[J]. Thin Solid Films
1992, (212): 43-48
Victor G Ralchenko and Sergej M. Pmenov. L aser Processing
of Diamond Fiims[J]. Dianond Films and Technology. 1997, 7
(1): 15-50
M. Hashish Dianond film polishing with abrasive-liquid jet an
exploratory investigation [J]. 7th American W aterjet Confer-
ence, A ugust 28-21, 1993: 793-80Q

, , . [J]

, 2002, 15 (Supp): 178-182

, . [J]

(1): 13-14

, 1996,

C. D. Ollion ,W. D. Brown,A. P.. M alshe A comparion of
mechanical lgpping versus chamical-assisted mechanical
polishing and planarization of chenical vapor deposited
diamond[J]. Diamond and Related M aterials 1999 (8): 1083-
1090
) s . CVvD
K) ,2000(9): 151-155
. CVD D]
,2002 3

SE Grillo, J E Field and F M van BouvelenD iamond poli-
shing: the dependency of friction and wear on load and crystal

orientation [J]. Phys D:Appl Phys 2000, 33(8): 985-99

( )
OLC) :
evb) ;
1 30 ,
2006 1208
, CNC
, 2376

(lonBond)

2006

, (PVvD)

2003 2006



