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Abstract

The adhesive strength has the great effect on the properties of diamond coated Co-cemented car-
bide (WC-Co) substrates. In order to improve the adhesive strength between the films and sub-
strates, the silicon-doped diamond films are deposited on the cylindrical substrates by hot fila-
ment chemical vapor deposition using tetraethyl orthosilicate as silicon source. The adhesive
strength between diamond films and substrates is analyzed using mechanical polishing method.
The results show that the silicon doping can significantly improve the adhesive strength between
the diamond films and substrates. The silicon element can also refine the diamond grains during
the depositing process, which provides a method for preparing the diamond films with fine grains
and high adhesive strength on WC-Co substrates.
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1. 518

1 =SB YT (Chemical Vapor Deposition, CVD) 4 NI i B A S B . i BB sl G2, (REE
BERBARIE I KRBT RS kee, AN TAME 2 —. £ TEREITIRRSNIAEE, K
P T EEMFER, ERESGE N T TARRT R, 5S4 KR R EN RS, |2
T TEAT[2] [3]. TERR S & 4 T H R MU & WA s m] A3 iy T 5L 2 [0 0 AN B e e, 42
HTAEH . BT SNIAFRE S &R REE R, W5 7SR A5 2 8] s i (R R 7T,
S B A R B A R AR [4]

TR & 4 R BB TR AE SN AT AR R, BRI A S, S B0 S Bk 00 b
FHREEAR . 1 PR AR I A5 G R, G SR P A A TIA IR B e A R A T e S T
b 2ETRAL 77752 R F Murakami 341 ((KsFe(CN)s + KOH + H,0) 1 Caro & (H,SO, + Ho0,) X JE Ak R Tl idk
A7 T 7 AL BE o 3 NI I 2 R VAR T 4 NI A VT 5 B T G Ak 2 (R o B 2 B E A R R 2
— 5 TR & 4 PR S VB AN RIRE A, ) — J5 TR RE A D8/ D Bl i & 4 55k 5 CVD & WIA R . (8] LT
VIEPEREI RS, LRAN e, SCERE G SRR S S WA MR, 1T DR SR S S N
(45 F1[5]. BFFEN LR 38 0k 2 10 753, LRI 5 & 4 AR 4 I 2 ) 386 n 4 8 e 4
JZ, B NI RS B R B SR EE[6] [7] [8] [9]. AR SCAIMIRESS A TTiE, FERERT & R iR &N
FERR, I BT AR S S B B T BRI, 6 EU A3 BT R 5 A Xt G W B SR R .
P e P 5 8 RS 19%) 4 M A Ve TR (L R S AR ) T2 0

2. SKhy
2.1. KM

il & 4 E, ik @4 mm* 60 mm, f: WC-wt. 6% Co;
LI (C,HsOH), 4Hr 4t

BRE AL (KsFe(CN)g), 2l

SEALEH(KOH), ZrHr4d,

TR (H,S04), T4l

A E(H,0,), - Hral;

PR (CHsCOCH3), 43t
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5K A [

IERERR 2196 (CeHa004Si), 43T 4L
SN, W5;
A (Hy), 4l 99.999%.

22 FERRFEEEF

A SRR s

T B4, Zeiss ULTRASS;
He-Ne #OtH 2ok, SPEX1403;
3 = R AL,

2.3. REmBIEFRRAE

FIH CRER AR BT RE PR IE VRIS, T “HFEPIEER” TAREE. %, KA A SRR E T AR
(KOH + K3Fe(CN) + H,0 = 1 g:1 g:10 mL) i 7 30 20%f, HiEKMEEMT. R5, HEAE TRER
(H2SO4:H,0, = 1 mL:4 mL) i 1 438, FREKMBEE T Sn, HBRLEEA 5 pm 46 NIk B 5 Jik
R, RRREIE WL WA =L Eiba 2, CAREEE STk . b3 fE i 21k,
fi] 2 T AL SARDURR B & TR I TR & b F T L B 2 SRR o0 A 108 0 & S 2R i il

T A5 & WA PR O AR S 36 ) SR SR SR R VR, AT A B, IR SR 9 HEDR, K IERERR
ZBE IR RE TR (1 R TR EE b, e SiVC ¥k A 20,000 ppm IR & A A/ S0 i IR A REDR
BINRNIEEN . T ATXT RS, [FIB 7R B A0 & ik Bk AT T 3508 S NI R A ) &% 3
T WA R (b T A RE i A)FNEESS 28 S NI I (FR 1 9B i BYIIUTAR 22800+ 1 fon . R
RKEABEME LR, AA0mS A R A, Hd B ABGERIE SR, SRR
H(3), HENEOH), LRUEEIASZ R s ma i i &, KR E TG UIOKIREED
AR ZE 45 (5) o fan i IR SONLVR SR 13 (B A ERARNIERERR 2 18), AUSOBEJRSAMARES 1 1B A NS L,
AT Q)N M % (8) MR SARTE ML (L0) M BUR A RAE R R, FERE SRR (L) 3R T A= ke
F S W TS o

MR T RS He-Ne BOGH S 6H A I BT il s Wi RS S T . RN, FIH
G RIERy AR S BT ) 4% (OO RE S R T BB R A 2% 552 [k S A 4 1) e Y ) PR 6 B8 o

3. ERESHh
3.1. HEEMRERIE

K] 2 RELEUR 6 /N R B RS 2 S R ISR, [ 2(2)F SR il R B4 4R
A5 HIBERL R~ 9 3~4 pum, SR A (AR R . [ 2(b) H TS 2 G RIS SRR~ 1~2 pm, 4 RIS ik

Table 1. Parameters of film depositing
= 1 EETRIZESH

A A B
Si/C ¥ [ppm] 0 20,000
S/ E [scem] 200 200
SRR E [scem]) 80 80
SN 73 [Pa] 3000 3000
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Figure 1. Schematic diagram of deposition system
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RTS8 PR A S WA R 2061 5] 3 P . K 3(a)h T AE H, HilAB R ERN A
MR R 2 HEAE 1336 em ! Ak S H T A RRAE N, 0 0 2 TSR o (Y B A I sp® A, A1
AR R AT e SR G WA 5 R RRE I 1332 em ™, R T A R AR ST FT 8. K 3(b) R RE
BAERIAFE K 2ok b, 1332 om™ BHITRHEWE O sk, RITETERMSIN, LRI
R (1 45 it Jo AR T B R B 2% e M A TR [10]

N E— 200 LU SRS A0S IR R T e BRI O e WA B R 5 mi, ARG 6 /DI EUE 1)
HEARBIRAES R ENAGRERRAE L, H5R 1 PR T2E38, SR AR G NI I 4 /.
4 R ZRTHIIUR 10 MG, FIERB IS Z e WA R R IS . 5] 4(a) 2 TR 10 /M5
WARB R ERIAHRERIES, FE 2MEt, SNIAREEHE RN, K 40)ZTTR 10 /N Ik

(a) (b)

Figure 2. The morphology of diamond films deposited for 6 h: (a) conventional, (b) silicon-doped
2. MR 6 N ENIARERIR: () TE (b) EEHk
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Figure 3. Raman spectra of the diamond films deposited for 6 h: (a) conventional, (b) silicon-doped
3. MM 6 RSN AEENSIE: ) @ (b) SR

BARENIAEIRRTES, FE 20)X aT LB H, S RIA R 2 BRI S, R AR DU [A] ) &
K, RS2SR R EA TR RS, AWh REZ S 4K, BEETURR R 2R, SR
hiEAIAL .

P2 T R 25 SRR B, JUAR 10 /N 5 38 2R 45 2% 4 WA ST (1) S TS AR AN YUAR 6 /N (R WA
VA EL, RRAEWE M JE 251 1336 cm™ (A% 2 1338 cm * FfHir, 4nlEl S(a) i, 2% W AR Py SR I N e
DURRR [R] FFI3E AT AR K o IAR 10 /B B RES 24 S WA MR 20 i an 1<) 5(b) B, i E ek T483%
SWIATRFE ) 1334 om ™ BT S ARG DASN, 7E 1480 cm i th A W AR AE0E, T ok i 4n AL (g 45
sn ARG I, AT A R R B 2 381 .

B R ERIAFRO TR RS, B FREEE R IRE 7k, (36 - Bkt - B e iR
TP AR T 22 (R e, AT DR 4 NI R AR K ) OB R, (SR Shkidifh, T RO ReK g &R
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Figure 4. The morphology of diamond films deposited for 10 h: (a) conventional, (b) silicon-doped
4. AR 10 METRUERIARERSR: () il (b) EEH
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Figure 5. Raman spectra of the diamond films deposited for 10 h: (a) conventional, (b) silicon-doped
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Figure 6. The morphology of conventional diamond films after polishing: (a) low magnification, (b) high magnification
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Figure 7. The morphology of silicon-doped diamond films after polishing: (a) low magnification, (b) high magnification
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