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Effect of various surface treatments on diamond films
deposited on WC-6 %Co
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Abgtract : The diamond films were deposited on the cemented WG 6 %Co with different surface pretreatments via hot
filament chemical vgpor deposition. The surface momphology , texture and adheson of the diamond films were investigated
by means of scanning éectron microscope, X-ray diff ractometer and Rockwell hardness tester. The results show that one
and two-step chemica etching pretreatments can effectively reduce the content of cobat on the surface of WC substrate.
Comparing with different etching technology , firstly usng Murakami reagent for 30 min, then an H,SO, H,0, =3 7
(volume ratio) solution for 30 s, the diamond nucleation densty is greatly increased , resulting in a good adheson between
diamond film and the substrate.

Key words: diamond film; cemented carbide; surface pretreat ment
, (21 20

80 , )

(3]

: 2003707~ 09; 12003709~ 05
(19787) , .
: 0731~ 8830335; Email : li-yangli @dna.com



2004 3

. 430 -
, 15 min
Treat 2: M urakami Ks[ Fe(CN) Je
, KOH H,0=1 1 10( ),
, 10,20 30 min ( Treat 21, Treat
(2.4l , 22, Treat 23) ; H2S0s H20, =3 7( ),
30s
(5] 0.5u4m
) , 15 min
Soderberg  ® ,
3 : (1) 1.2
(2) 1 CSU550
: ; (3) .
, 0.4
[7.8] , Mm 5 18 6 mm,
, , 24 mm x 30 mm , 1
191 , HCO , HNO;3 D08-3B/ ZM
H2S0, , ,
, WC 85 % 1
, (101 Table 1 Parametersof thinfilm depodtion
20 Chamber How of FHlament
90 M urakami pressure gases temperature
, ' X 10° H,(99. 99 %) CH4(99.999%) 2100
[11] 3. 0" Pa 30 cm® min 1 cm® min 2200
’ Substrate Hectric FHlament Duration of
CvD temperature current substrate digance  deposition
, 650 700 50 A 8 mm 7h
, F Filament _
Y G5 (WGC6 %Co) , 7.5 mm x
7.5mmx3.0 mm Lo a
, “ Untreat’ * Treat I’ * Treat 2, pring
Untreat : 1

Treat 1: HNO; HO H,O0=1 1 1( ).

Fig.1 Sructure of filaments used in CVD



14 3 : . 431 -

1.3 . : ,
HV A-10A , 2(d) , (e
, 19.6 N 15 s ,
KY K Y-2800 Finder1000 , (12]
, D/ max-rA X WCGCCo ,
, 69-1 :
, M urakami WC ,
H,SO0,4 + H, 05
2 H 1
21 Treat 23 ( 4
2 30 min , 10M m
(Untreat) A : 5um B
, (Treat 1) (Treat 2) 2.52%, , 20
’ ’ Mm D 5.05%
. WC , ,
, wcC ,
, 2(cdh , (e 2.2
3 5
, Treat 23 0.82 % ) , 6Um,

S A 4

B2 (A FAL PR R (K ) SEM
Fig.2 SEM images of WC
substrates under different
pretreatment conditions

(a)— Untreats (h)—Treat 1;
Ce)—Treat 213 (d)— Treat 22,

(e)-—Treat 23

b © 1994-2008 China Academic Journal Electronic Publishing House. All rightsreserved.  http://www.cnki.net



2004 3
_, 1600 . 5(e)
% 1400 ¢ . [ Hardness ,
§ 1200 i
T ROOH| 678
o | ’
T 4 ) :
[ Cobalt ’
£, 3.92% e
<
gLl 2.17% ' '
T 1.15% 0.82% .
0 [ 1
Untreat  Treat 1 Treat 21 Treat 22 Treat 23 '
3
Fig.3 Surface hardness and cobat content of "
WC substrates e ter various pretreatments
LUBRCRDOMSF fa
, , , 5 : _
(b) Treat 21 ( 5(d) 7
, Mu !
rakami , Treat 22 ! - Y66-13
' ! 20 KV 4.008X 1 Gt KYKY-2500 1°*
Treat 23 ) ,
. (110) (111) , 4 30 min
(110) Fig.4 SEM micrograph of cutting edge at
Treat 23 WC Co substrate

MSs FEMamishenn
ARy e T S AR
Fig.§ Surface morphologies of
diamond coatings after
VAriOUS pretreatments
(a)—Untreasty (b)Y Treat 13

§ 40624 ¥ ! f - Ce)—Treat 21y (d) — Tremr 22,

20KV SOOKN  1Dum  KYKY-2500 2¢ v : \ : . (e) =1

2

© 1994-2008 China Academic Journal Electronic Publishing House. All rightsreserved.  http://www.cnki.net



14 3

, , CVD
, Treat 23
( 5(a)) 2 3 ,
WC, ,
wWC , ,
( 2) , 5
, Treat 23 , 2
Mm, Treat 23
X
, 6
(111) (110) , (311)
Treat 23 | (110)/ | (111 = 144.68 ,
25,
, (110) X i
(111) (110)

20 KV 100um KYKY-2800 O

7

. 433 .
= le—wC 2 =
= . e o Treat 23
2 TR U O U - S S
__A_J M A A o Jreat22
l Treat 21
A A Al A A A A
‘ A Treat 1
A A A
l Untreat
i A hakh A ~ e A
40 60 80 100 120
26/(°)
6
X
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