%8 K % 5 Herkkttdhs 142 Vol.8,No.5
A

Nonferrous Metals Science and Engineering Oct. 2017

XEHS :1674-9669 (2017) 05-0109-06
DOI: 10.13264/j.cnki.ysjskx.2017.05.016

AL S BF T % CrAIN 3 R4 A 2E M T,
JEEHE I RE W 52 i)

ek, M2, MEXE!, LF!
(LT VBT A2 bR 55 TR, VT 0 B 341000245 6 U 5 2R % B FH A 308 3 TR IS b, TE09 B 341000)

 E. AR F Al #e3h F 27 CrAIN R B AL o B 8 %ok A R AR RO BE32 W4 69 7 ik 7 304 R 4%
AR ERAR CrAIN ik B, SEHF R R E Al 3230 & 3b CrAIN ik BB M5 B Y e, A
SEM . XRD AFM 42 £ B3 B X e AL BARAR 3t | = Y st st X Af e AR 4k, R @ T 40 B4R
JEAR AL AR Ae ER Y S AT R AR, R AU A Al Feh ey g e CrAIN ik B 6 S R+ 23
e 3 KRG m oD e AL Al Fe o A 180 W BT 64 dh A R ~F /s B Al Jeoh R e 38 e | R 3R
Jo PRk R 2 IR KGR A AR ERIRE P RRERE 2N R AR 0 TS 2
A bE ) Al ¥ 3h & 4 150 W B CrAIN 74 & 04 25 A b 4k,

FEGER . RE I MG CrAIN; BB IR, R @ i

FE4 %S TC174.44;TF124.85 XERARERD A

Effect of Al target sputtering power on themicrostructure and
tribological properties of CrAIN coatings
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Abstract:In order to explore the direct effects of Al target power on theproperties of CrAIN coatings, the coatings
were deposited on 304 stainless steel substrate by DC reactive magnetron sputtering method. The experiment
studied the effects of different Al target power on the microstructure and friction properties of the coatings. The
phase composition, surface morphology, friction and wear property, wear track morphology and hardness of the
samples were characterized by SEM, XRD, AFM, reciprocating friction and wear testing machine, microhardness
tester and 3 D surface profiler. The results show that the grain size of the coatings has a slight tendency of
increasing and then decreasing with the increase of Al target power. It is at minimum when the target power is
180w. With the increase of Al target power, the microhardness and average deposition rate have a tendency of
increasing first and then decreasing. However, wear depth and average volume wear rateare just the opposite. After
comparison, the comprehensive performance of CrAIN coatings is the best when the Al target power is 150 W.
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Fig. 1 Surface morphology with of CrAIN coatings with different Al target power
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Tabel 1 Surface roughness and Crystal grain size
of CrAIN coatings with different Al target power
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Fig. 2 XRD patterns of CrAlNcoatings with
different Al target power
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Fig. 3 Hardness and average deposition rate of

CrAIN coatings with different Al target power
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Fig. 4 Friction coefficient of CrAlNcoatings with

different Al target power
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Fig. 5 Depth of wear track of CrAlNcoatings with
different Al target power
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-1.0° oo
0.4 0.0
0.0 e Y /mm -0.2
. ) X /mm ]
(¢) 150 W -0.4 -0.4
(d) 180 W (e) 210 W

E 8 AE Al$I1E CrAIN R E# 3D ERFEIR
Fig. 8 3D wear scar morphology of CrAlNcoatings with different Al target power



114 Herskttyhs i

2017 % 10 A

PRI SE s R W A 7R AL BRI 180 W
T A5 5 4 fohE, LG I ke R /R 1752 nm.

2)CrAIN IRJZTE (200) i HA U5 A0
lia) , i 5 0 T S A 18 S e AR ST 4 T AR R
S B KR DN A B AL BRI R R 150 W
RE AR, s A 2 FCRE Oy 943.5 F- B T ALk 5%l
12.45 nm/min.

3) B AL D S A B I, CrAIN ¥ J2 0 B8 IR TR
T 17 A B s 5 236 522 B0 S s /N I 14 R I LA, AL
Uil 150 W B i J2 (0 Tif JE8 462 s 4t ME B A, s
PEIRTREE R 151 mm PR FREE B3 1.1x107 mY
(N-m). CrAIN ¥ J25 (0 FBE 482 J5 450 ML 11 LA B A7 5 451
T, R AR R U 2 O R A O M RE A R
EH.

S 3Lk :

[1] 548, 41,5 2 R, 58 .CrCN U 2 26 S i) DU B BB A B8 48 2
PERERFFE[T]. A 44wk 5 T#,2015,6(2):42-47.

(2] M7 L BRI, E AR, A8 AN [ L 38 )22 X CrON i J22 1 B 9 5% w47
{04 JE B2 5 T 72,2014,5(6):61-66.

[3] A7 5 BAE, T 7K K573 161 A A R T TR CrCN I8 10 45 4 K
TERERTIE)]. A (& @A 5 TR, 2014,5(4):49-54.

[4] B — 5 AT %0, B A, A5 U B X TN 5 4 2L 45 4 B g 4 PE g
HSZ ] A 646 B L2 5 TR, 2016,7(3):47-53.

[5] 4B e 85,0 - 2 4, 4 ALCTN B 00 U4 J28 4 B) 1 B 52 0 e [J). B4 R
2,2010,24(9):44-48.

(6] s Il 3% AR IR .k o g )T L 98 7 6 CrAIN T JEE PR RE AT 52 [J). I
2B E S HREH,2006,26(6):441-445.

[7] FENG Y P,ZHANG L, KE R X,et al.Thermal stability and
oxidation behavior of AITiN,AICrN and AICrSiWN coatings[J].
International Journal of Refractory Metals & Hard Materials,
2014,43:241-249.

[8] KAWAT MASAHIRO,HASHIMOTO AYAKO KIMURA, SUZUKI

TETSUYA. Oxidation resistance of Cr,Al,N and Ti, ALN films|[J].
Surface and Coatings Technology,2003,165:163-167.

[9] B HE 2L, FL B AL, 75 R, &5 00T ko0 r gt A T M5 SN, i 42 Wik S5 1)
£ CrAIN FEREPE R AY 2w ()], o 2 TR, 2011,24(4): 7-12.
[10] HETAL N SHAH, JAVAGANTHAN R. Influence of Al Contents
on the microstructure, mechanical, and wear properties of
Magnetron Sputtered CrAIN Coatings[J]. Journal of Materials

Engineering and Performance, 2012, 21(9):2002-2009.

[11] Sgk R R85 ALCeN U2 9 2l B 3522 R e B e (). b [ 3 i
T.#.,2008,21(3):12-16.

[12] ik, 5k 22 A2 I o 45 R 4 0k 3 $2 R il 4 CrAIN ¥ JZ i 0F 5
JE[J]. A RHF41,2016,30(2):54-59.

[13] LI T P,ZHOU Y C,LI M S,et al.High temperature corrosion be-
havior of a multilayer CrAIN coating prepared by magnetron
sputtering method on a K38G alloy[J]. Surface and Coatings
Technology,2008,202:1985-1993.

[14] WANG L P,ZHANG G G,WOOD R J K.,et al.Fabrication of CrAIN
nanocomposite films with high hardness and excellent anti-wear
performance for gearapplication[]J]. Surfaceand Coatings Tech-
nology,2010,204:3517-3524.

[15] X 2248, PVD S0 ¥ J2 ) 0 i FE 452 1 A 4 vk A HLBBT 52 [D]. ¢
B AR, 2012,

[16] A5 & 8 A= 2T 55 35 AL 4 .CrN R CrAIN 85 (9 SO0 45 44 K 7E AN [F)
A T3 e EE A4 P R [ R ToR,2012,25(6):34-41.

[17] SHAN LZHANG Y R,WANG Y X, et al.Corrosion and wear
behaviors of PVD CrN and CrSiN coatings in seawater [J].
Transaction of Nonferrous Metals Society of China,2016,26:175-
184.

[18] Fnl Ay AR R, T, TR TR B 5 5 JEE X 0 JEE 15 i A 5 5 Tl A e
FPERT R Y 2 [T]. 43R 27,1996, 32(1): 23-28.

[19] ZHOU S G, CHEN H, MA L Q. Novel carbon-based nc-MoC/a-C
(Al) nanocomposite coating towards low internal stress and low—
friction[]J]. Surface and Coatings Technology,2014,242:177-182.

[20] LIU A H,DENG J X,CUI H B,et al.Friction and wear properties of
TiN,TiAIN, AITiN and CrAIN PVD nitride coatings[J]. Refractory
Metals and Hard Materials,2012,31:82-88.



