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Fig.1 Variation curves of friction coefficient vs time of CrTiAIN

coating at different temperatures
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Fig.2 Wear scar morphologies of CrTiAIN coating at 23 C
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Table 1  EDS surface scanning analysis at different micro

areas in Fig.2b (23 C) (at%)

Element Area | Area 2
C 4.59 3.34
N 25.53 44.05
(6] 23.96 6.10
Al 3.80 4.29
Ti 5.45 5.53
Cr 33.96 36.13
Fe 0.57 0.50
Co 0.40 0
w 1.74 0.06
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Fig.3 Wear scar morphology (a) and EDS element line scanning

analysis (b) of CrTiAIN coating (23 C)
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Fig.4 Wear scar morphologies of CrTiAIN coating at 200 C
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Table 2 EDS surface scanning analysis at different micro
areas in Fig.4b (200 C) (at%)

Element Area 1 Area 2 Area 3
C 3.11 8.22 3.96
N 36.79 0 45.19
O 12.59 53.05 4.92
Al 4.44 2.38 4.57
Ti 5.30 3.65 5.10
Cr 36.08 20.04 35.80
Fe 0.58 0.74 0.37
Co 0.31 1.60 0
w 0.80 10.33 0.09

WA 5a T A G B R{EET EDS L0,
iR sb proR. LA R, $onE SRR EA ]
W, RATRERIE sa A G BB I, WL Cr.
N. O mxEEEASAYRMENL. O TREGEMN L
THUE IR JZ AR B BRHR K 2 T 464K, Cr MTN JTER 32
WBEHIRZ A T MBS, WS 122 4 i WXt
PEERAL ™ A5 T BERY,  HOO B BRAA R 1) IR DX sk A A T
.



© 952 . W& EAM RS TR

a7 3%

Intensity/a.u.

0 100 200 300 400 500
A Distance/um B

K 5 CrTiAIN 32 BRJESH & EDS JG % 4 44

Fig.5 Wear scar morphology (a) and EDS element line scanning

analysis (b) of CrTiAIN coating (200 C)

K 6 EAFVLET CrTiAIN ¥ 2 B I 1 — 448 JBx
Mgk, B 7 2AEEE N CrTiAIN 3 2 1 BEJH = 4 B

. TLLEW, BEEEETHE, WIERHMNEIR L
AL, RS BRI O
500
a
23 C

400}
&
2 300F

100F

00200 400 600 800
500
b

400 200 C
g
2 300F

100+

0 . . ,
0 100 200 300
Distance/pum
K6 ASFEIWET CrTiAIN ¥ J2 1 BSR4 3R th 2k

Fig.6 Wear trace contour curves of CrTiAIN coating at different

temperatures: (a) 23 ‘C and (b) 200 C
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Fig.7 Three dimensional morphologies of wear trace of CrTiAIN

coating at different temperatures: (a) 23 ‘C and (b) 200 ‘C
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Effect of Temperature on Friction and Wear Behavior of Multi-component
CrTiAIN Coating

Lou Baiyang, Wang Xiaojing, Zhou Yan, Xu Bin, Li Xiao, Wu Min
(Zhejiang University of Technology, Hangzhou 310014, China)

Abstract: CrTiAIN coating was prepared by physical deposition on M2 high speed steel. The tribological behavior and surface morphology
of the coatings were studied by emission scanning electron microscopy, energy dispersive spectroscopy, confocal scanning microscopy and
ball-disc friction and wear testing machine. The results show that the friction coefficient of the coating increases with the increase of
ambient temperature. At room temperature, the friction coefficient of the coating is about 0.24 and gentle with time. At 200 °C, the friction
coefficient is greatly changed with time at beginning of friction and then is stably about 0.53 at stable friction stage after 0.5 h. The wear
rate of the CrTiAIN coating also increases with the increase of ambient temperature. The time variation curve of friction fluctuates greatly
at high temperature and the wear degree of the grinding ball is gradually increased with the increase of temperature. The wear mechanism
of the coating is mainly oxidation wear, adhesive wear and abrasive wear.
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