BEERMISIE
RARE METAL MATERIALS AND ENGINEERING

Easl  FE2M
2016 4 2 A

Vol.45, No.2
February 2016

B TiN T ER A BCN HRHI& 55 M4k
BREfR 1?2 3k Ml OMR, HEE

(1. ZHE TR, «# #Er 232001)
(2. WHLAERY SBMEEREEFENLIRE, PP 7% 710049)

1 . ) EI RIS (AEMS) % B 7E w3 4N (W18CrdV) Al Si(100)FE4k E %% 7 B4 TiN i 21 BCN i,
H X AT (XRD) AURUE FLH-ZL4M6 8 (FTIRD 481 1B RO 454, I RIRAGINR 7 I 46 70, HER
8 P2 1R i B R B A S B0 IR MR P R R AT B R R . SRR ARSLIG AR T RIS IR TIN M
BCN 5 (6% 520 23 GPa, HE 5 GCr15 ANk B I BE R R 4005 0.3, BA TiN i )2 (1) BCN #IE 1 45 & 7 AR 4R 27

PERERE BCN B Z AT I B4R = .
XA AEMS; EAf TiNE#ZER BCN HE; Stk
hEESES: TGL174.44 XHERFRIRTE: A

X E4S: 1002-185X(2016)02-0503-04

BCN i B A ey R R AR AR e M
A S B, AEUBROR T 25 T % AU S T Al ) R
SR, BT AEDTAN BCN 8 3k 72 b 75 2 5] N i Re bt
TS, SFEBOEBERARN AR, LS,
Ve R A5 Ik A P 2% 5 1 A BRSO VR X ™ EL R
f5 7 BCN s i 4 Jg 21,

NTHREIEIS S, FR T RE AT T AR
W, WKE BCN HEMES . PIREIR KA S5 5
W PSR BCN I AR (145 4 /7, (R8s A s AR 2oL,
SR AL I R i Ve SR N B i BRI 2B =P &
BCN #1454 /7, 1 G. Bejaranot f B,C 15 Fyid I
JZUTA T B,C/IBCN/c-BN £ JZ i JIEE, FHAFF 78 1 I 2 4L
SXoF YR 55 RS 3 48 5 7 (VI R, R B 22 2 i R I 4
GoRES R EEEMLER TRZ . A Kratzsch @it
£ BCN i A 3 4 2 (A TR — J2 )& 2 9 200 nm ) TiC
WER, FRAEDTAR BCN I ) iad 72 vh AN IR £ il S 2 1
(e AL BCN 5 I R0 3 Sk ek A1 77 JBE 110 3 A 12
71, e Sl K. Yamamoto it Bl 7E
BCN A Ak 2 [ R — J2 B,C K42 55 BCN AR 1)
gh 4y 10, BRI T BLARLE — e AR R R T A 1
FeaES 7, ARRE Tl B BRI A 2 0

ARSI H AEMS J7 kil # BA TiN i 2 1) BCN
WAL, R ELE TIN ¥ 2ok $2  BCN 54 b
E5 7, FEXF LI AT TIN L9 2 X BCN GO0 25 14
T P 45 6 B BE RS PERE IR RE A, LLA BCN R A R

It HEA: 2015-01-09

S bR B R LB AR TR =

=

1 £ I§

FH FR I 58 P i G 3 0k 5 CAEMS) ¥ & UT R
T HA TIN D21 BCN M. &&= N E s
] L4454 550 mm, 7 450 mm, & AL Gk E,
PR AR I R RE IR R, R N PR, ¥R E A B
W, PRI AR A iR 35 50 1 3 DA DUAR S 1 38 &)
PEo IR L BEM A i be 4 B,C Fr Al 4l Ti B, 2
Ay v R B Y (1000 WO g i s JE Ak
FH IR EE i e, DRI AE-1000 V i FE T I 5635
30 min. YUARIEHRES N 2 38 (1)HeAEfwE-150 V, &
@k 0.4, Ti#EZhHE 1.2 kW, JHS)IEN 0.3 Pa, I
UL E 230 °C, PLBL TiN JZ 40 min. (11)2& 4l £ -150
V, K Tife, B,CHIIFE 2 kW, E&LL 0.4, PIA
W 230 C, PAAJIEN 0.3 Pa, UIF BCN iy )2
140 min. A7 5 B4 TiN ¥ 2 1) BCN #EXS L,
YA T BCN )2, PR 44w 5150 V, B,C
HEIhE 2 kW, ZEEE 0.4, YIAA)E RN 0.3 Pa, YA
M 230 °C, PUALETTE 140 min.

H JEM-7000F A!37 kGt 8 (FSEM) %
R IR 2R TR S AN R S RS B R R S
D/max-3C X HH£EA749 (XRD) A EQUINX55 & {#
AR e 2T AN 1 CFTIRD 3 1 7 A (10 B o0 &5 R 2H 25
F WS-2005 i J2 Bt 773 A0 X I ) 45 4 775 ik

EETE: V623K R AR R E X R SH R =TT FC0H (2014160405 RO TR 22 AF BOUM B2 AT 7t 2 & 3 Bh 0T

(QN201316)

TEHEN: FRIIFE, 55, 1979 454, {1, LfeE T RN TR0, 228 #ERS 232001, HLiE: 0554-6633021, E-mail: cxy7911@126.com



+ 504 - WA SRS T2

45 3%

B3R AT 40 N, In#EE = 10 N/min; f MH-5 % & i
JEE VW0 T JBE ) S SR B2, et 20 mN, RAFIF ] 5 s
F HT-500 7Y 5 4 2B 451 A Ik v JE 1 R 4 3R 8, 3%
ff 1.25 N, 1E0EF 0.1 m/s, XA RN ER 3 mm
[ SisN, Bk, BEHRI ] 30 min, ¥EZIREN 27 C. JE
JREC 5K TALY SURF-4 HLfE B 56 B A AT RAE,
JER BB R A AR (L A7 HE:

_Y (1)

L*s

X WRESE, mm® Nt v ABESAR, mm®;
L A#Em, N; s ABEHRKE, m.

2 #R5T

2.1 EERLER

1 AEA TiN % 21 BCN # AT BCN # 2
VL ) e TH AT T SEM BR A . A 1a, 1c MTLLE H
BCN s () 2R I L SR B0 . MRS PS5 A1, L i i 38 T
A HATE 100~200 nm IR . WK 1b, 1d ATLA

HH, BA TIN D200 BCN Bk scs, R
£) 2.6 pm, FZEATIN Z, EEZ 08 um, LEA
BCN, EEF# N 1.8 um; BCN HZ MR E LN
1.7 pm.,

2 NEA TiN 2 1) BCN # Al BCN #2
B XRD K1 . MWEIWTLAE i, BCN FZ R
XRD B A7 5 B o B B AR AT A R S
BCN H G B @ A AT 5106 o HAA TiN )2 1) BCN 3 i
(1) XRD [ o o B A4 0 i AR AT St 0 ob, JE BT TiN
(1) AT SR, 0 B IR R ) TN DL AR TR S AR AE

3 NEA TiN I E 1) BCN HEEF BCN H 2
R FTIR B4 . MW LU H, 76 1000~1700 cm™
L1 A TE Mg, %062 B-C . C-N . C-C
H1B-N SR IS S A I A5 R, RN U % T2 A
T BCN 5 DL AR S 254 8 £V, #F 1150 cm™
A IR 1 ANECRIEE, —BIAN, B-C BRI Ik
A2F 1080 cm™ i, C-N #EA C-C iy W i e £ T
1200~1300 cm™ K, sp®B-N % {oh 45 W g e £ T

1 HA TiN T2/ BCN # A BCN 52 1 At 2 1 A0 b i 7 50

Fig.1 Surface and cross-sections morphologies of BCN thin films with TiN interlayer and BCN monolayer thin films: (a) surface of BCN

thin film with TiN interlayer, (b) cross-section of BCN thin film with TiN interlayer, (c) surface of BCN monolayer thin film, and

(d) cross-section of BCN monolayer thin film
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Fig.2 XRD patterns of the BCN thin film with TiN interlayer

and BCN monolayer thin film
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Fig.3 FTIR spectra of the BCN thin film with TiN interlayer and
BCN monolayer thin film
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Table 1 Micro-hardness and volume wear rates of BCN thin films

with TiN interlayer and BCN monolayer thin films
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Fig.4 Acoustic emission-load graph for adhesion of BCN thin
film with TiN interlayer and BCN monolayer thin film
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Fig.5 Friction coefficient of BCN thin film with TiN interlayer

and BCN monolayer thin film
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Synthesis and Mechanical Properties of BCN Thin Film with TiN Interlayer

Chen Xiangyang™?, Zhang Jin, Ma Shengli®, Hu Haixia*
(1. Anhui University of Science and Technology, Huainan 232001, China)
(2. State Key Laboratory for Mechanical Behavior of Materials, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: BCN thin film with TiN interlayer was deposited on HSS (W18Cr4V) and Si(100) substrates by arc enhanced reactive
magnetron sputtering (AEMS). Microstructure of the thin film was characterized by XRD and FTIR. Adhesion to the substrate of the thin
film was characterized by scratch test. Hardness and tribological behavior of the thin films were investigated by microhardness indenter
and pin on disc tribometer, respectively. The result shows that micro-hardness and the friction coefficient against GCr15 steel balls of the
BCN thin film with TiN interlayer is 23 GPa and about 0.3, respectively. Besides, the adhesion and tribological properties of the BCN thin
films with TiN interlayer are obviously better than those of the BCN monolayer thin films.
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