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Investigation of Diamond Films Deposition on Steel Substrates with Different Interlayers

WANG Ling, YU Zhing-ming, WEI Qiu—ping, TIAN Meng-kun, WANG Zhi-hui
(School of Materials Science and Engineering, Central South University, Changsha 410083)

Abstract: Diamond films were deposited on high—speed steel (HSS) substrates pre—coated with different interlayers (WC, Cr
and WC/Cr) by hot filament chemical vapour deposition (HFCVD). The surface morphology, film quality and interface
structure of the diamond films were characterised by scanning electron microscopy (SEM), micro—raman spectroscopy and
X-ray diffractometry (XRD), respectively. The adhesion of the diamond films was measured by Rockwell hardness tester. The
results show that with the WC, Cr and WC/Cr interlayer, the high quality, low residual stress and high nucleation density of
diamond film are achieved on the HSS substrates. As determined from Raman spectra, furthermore, the films with WC/Cr
interlayer are under the lowest compressive stress, o <0.25 GPa, showing a best adhesion.
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Table 1 The preparation method of the three interlayers
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Table 2 Deposition parameters of diamond thin film
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Fig.1 XRD spectra of steel substrate, WC interlayer, Cr
interlayer and WC/Cr interlayer
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Fig.2 Surface morphologies of prepared diamond films (d) (e) (f) with various interlayers (a) (b) (c)
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Fig.3 Raman spectra of diamond films with various
interlayers
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Table 3 Residual stresses measured from Raman spectra
and FWHM of diamond film
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Fig.4 Adhesion criterion of indentation method

HF4 HFS
¢

Bl 5 R AEA )i 38 2 ) 461 2 < O o S
FEARTE 1 A7TIN Hif RNk 20 s JE IR SEM [
Fo MBI DA, ARk So B HIE R FA 6 B
BRRERENS, BT HF6, SEmERE; M
fh Sp MR TR TE 8030, RIVE IR, (HHHBLY JR
MRE, BT HF2, HARGFHEEHE; Hin
Ss B TR IR AR TSR R MBS, By R
QUi Y, AN 2~3 &, HERERLE. XPHEA
Sy F g X TR 2 AR (A8l 6) KB, F¥E
DX sl 2R 4.0y J5 oAy A <5 WU A A

A4 R E L, REMEH WC BEEENA
W R BN, AR TERIR TR R, I
JZHH Co Szl Bl 21 2w X S W 7 A f A S8R AE
A, BT AR SR S AL B T — IEAR S A B TERE
PEBR AR BN A, WIS B A R AR X
SR WA B T, MBS SR E . A
Cr 2 3 J2 B b ol T FEREAR SR T T B T R sk
ey, FEST Fes CHITHG IR AL G M
HHEBELERR, 5ERa ISR EZE/N—2, H
HHIR R FN T I EEAN SN A B2 10, RN A2
JE HERE B PN RS , SEINBRE ), SO A PR
A3 I WC/Cr 3 8 22 it il i T Cr 2B B 1 9 A A
KIS, HEERRE A EE T AR WC
JZFKH#Y Co SR, MUK T Co TERXENATE
BRI, W HSURAE T Cr J2 R0 T i
TN BT, OB SS A PR i o



38 f B X @ L &

2011 48

WD —— 200ym Vo

\ 'S Magn ei"" I
100KV 40 100x  SE 7.0 CSU

V Madn I
0kY 40 x SE 10 CSU

o 'SpmMaqn‘ 1 Wl Ji‘ﬁi)rtlum‘ ‘
V40 100x  SE 70 CE

TR

(@) SR (b) SR (o) Ss #EliE
Bl 5 AW 2 Ll e 0 R M R g

Fig.5 SEM images of indentation of diamond films with various interlayers
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