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TR A4 (WC-6Co, 2 6 wtX ¥ Co) flaE A
(100) F Ak I 5% F§ HIPIMS # R YT H AICIN %2,
FEURT TN T TR R0 RS T 2 S I 4 s BE 10
min J5 BT, ZEDOR T 2%, 09U Cr f1 CrN 2 H
Cr H R B P A1 CEL 42 100 mm, JEE B 20 mm, 4fi
99. 99 at. %), AICrN JZUTEH Also Crso [ AF: 1 5 #0
M EA2 70 mm, 5 594 mm, 4l 99.5 at. %0). 7E
BIZUUBRT R A AR 25 510 ° Pa J5 . B (A
(R0 B B EE TGI8 4T 5 min DL 22 5 8 3 1R A4 4% 0%
RSB A E N 300 mL/min B Ar, £ —800 V
() SE AR R 4 AR FEAT 10 min 19 Ar' 25 2R
Je IS TR AR AERTEA —Z Cr &8
J2 o VR AR 5 0 23 TRl A ik & B 1 ] — 800 Vi
SRR E 100 A 2247 Cr $EHL 3 L Ar I & R A8, B
FHHLIES 795 £ R VT — 2 CrN i I 2, A 55 Cr
R AN AR RE AR R % O — 100 VL, R 1. 2 Pa,
N, % & % 300 mL/min, f§ HIPIMS # A& 3
AICTN % 2. 76 N, Fl Ar (IR 5540 F I fE AlCr
A DU AICHN WRZR A E T AlCr 45
ERTHT A B EEEE 25 em, BRI DT S 5003 1.
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Table 1 The deposition parameters for AICrN coatings
5 B %
AlCr HUb iy 35 FHR 3 kW HLE 750 V.
2% (HIPIMS) AR 300 Hz, Pk 100 ps
UL H/Pa 0. 55
Ar/N, it/ (mL * min ") 50/20
PR BE/C 400
YN i VAY —30,—60,—100,—150

DUARI 8] /min 90

1.2 RS

FAEUR )2 1 T B A oT 2 AL R A A R 1S X
(EDS) 4 7 & f 5% (SEM, FEI, Nano 430,
B RBKRALEL 30 5, i M R 20 KV, oL+ O
TR (0.3~2.2)X107° ALIRZMMHELE M H X 4
LA 5 (XRD,D8 Advance, Bruker) S#:, X §f £k

R CuKo SR, X BP0, 154 nm, 54
WA 0.02 /s, H K 0. 01 °, =R 20~70 °.
TRZ B R B R A7 [CBE & 2 48 oK R IR L (CSM,
TTX-NHT) I 45 . i 3 i R Sk 9 Fe R A I BE 458
AR TR 2 R R 1026 A4 L ot 10 mN, i (1 4%
)45 30 s, TR 2 55 B4 00 45 4 5 B2 3 2 0 T RJR
L (CSM, Revetest scratch tester) 3 &, Ml ik =
BANR :1~100 N Ay ik 28 A » YR A JE 5 mm,
R EE 10 mm/min.
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2.1 REWBS KRN

F 2 R AICeNIIRJZ IR A K. th 3 2 w1, bl
LR R I R R A TR B E YR KR
AR, K Al ST R & & 76 30.30% ~
32.52% Z A P &, Cr 6 % & 4 76 23.59% ~
24. 60 Z MRk, N JTER & i B AR EF7E 36. 100
~38. 5900 Z A 3% 2 il L, N/ (Al+Cr) (9 {5 &
W AR R B N ST R AR IR 2 iy 7 L Wi .
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Table 2 Chemical compositions of the AICrN coatings

W Ak WRIEILR AR w/ %% w(N)/
Gis HE/V Al Cr N w(Al+Cr)
a —30 32.52 24.43  36.10 0.63
b —60 30.95 23.91 38.36 0.70
c —100 30.30 24.60 38.52 0.70
d — 150 31.08 23.59 38.59 0.71

Bl 1k AICTN ¥ 2 76 R ) 56 44 JE T (1 XRD
B, I 1A I, AICeN ¥ R AE7E 57 77 CrN(200)
1 CrN(220) K 7597 AINCL10) [ A 506, Hirp CrN
(220) 7EA TR T4 F —100 V I A2 B T S 05
AINCI10) [ fi7 S W 7E A R T 48 F — 60 V i A 2>
HPR L JETE AR R S — 100 VIR T 565 0 R R AR K L 4k
B8 O D00 A7 56 0 i B AR /. AICIN 3R 2 5 CrN
(JCPDS No. 76-2494) XF kb & BR . AT 5 s 5 17 B8 1%
A BER AL X ALY R P2 2 KT Cr R
TR ALEUR Cr 78 CrN H B 07 B I & A% & 2R e
A E.
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Fig. 1 The X-ray diffraction patterns of the AICrN

coatings deposited on different bias voltage
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SR D 38 T A8 754 21 38 5 AR B g o TE R AT R
R Z AR AR IR R R AR,
2.3 AICINBRER1ZE MR

4 AN TR B4R G e ALCTN i 23 Y B B2 il
SRS L 1. DA IR 4 T DL, U 2 B A R R SRR AR e
& ARG R 0 3 g 2 A b T AR FEA R R — 150
VI & & KA, 439 A 32.54+2.0 GPa fil 490+

B 2 AFE AN ET AICIN IR 2R SEM K
(a) —30 V;(b)—60 V;(c) —100 V;(d)—150 V
Fig. 2 Surface SEM micrographs of the AICrN coatings deposited on different bias voltage
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B 3 AFEEEAmET AICN IR )Z2 M #iEm SEM K&
(a) —30 V;(b)—60 V;(c) —100 V;(d)—150 V
Fig. 3 Cross-sectional SEM micrographs of the AICrN coatings deposited on different bias voltage
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Fig. 4 The hardness and the AICrN elasticity modulus Fig. 5 The optical images of the scratch tracks of the AICrN

of coatings deposited on different bias voltage coatings deposited on different bias voltage
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Influence of substrate bias on the structure and properties of
AICrN coatings deposited by high power impulse magnetron sputtering

TANG Peng' * , WANG Qiming”, LIN Songsheng' ,DAI Mingjiang'
1. Guangdong Institution of New Materials, National Engineering Laboratory for Modern Materials Surface
Engineering Technology . The Key Lab of Guangdong for Modern Surface Engineering Technology . Guangzhou
510650 Chinas; 2. School of Electromechanical Engineering . Guangdong University of Technology . Guangzhou
510006 ,China

Abstract:In order to obtain excellent tool coatings, AICrN coatings were prepared by high power impulse
magnetron sputtering (HiPIMS) in an Ar/N,mixed atmosphere, and the effects of different substrate bias
on the structure and mechanical properties of the coatings were studied. XRD pattern indicates that there
are diffraction peaks of cubic CrN (200) (220) and hexagonal AIN (110) in AICtN, where CrN (220) only
appears when the bias is greater than or equal to —60 V, and the diffraction peak of hexagonal AIN (110)
only appears when the bias is greater than or equal to —100 V. Moreover, the addition of Al element will
shift all the diffraction peaks of CrN to a lower angle. With the increase of substrate bias, the number and
size of large particles on the coating surface gradually decreased. The hardness and elastic modulus of the
AICrN coating first increase and then decrease with the increase of the bias voltage. When the bias was
—150 V, the maximum values were 32. 542. 0 Gpa and 4904 111. 0 Gpa. With the increase of substrate
bias, the critical load of the coating increases first and then decreases, and the maximum value is about 40
N when the bias is —100 V.

Key words: AICrN coating; high power impulse magnetron sputtering; substrate bias; mechanical

properties
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