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Effect of Micro-blasting Post-treatment on the Friction and Wear
Properties of TIN/MT-TiCN/ALO3;/TiOCN Multilayer Coatings
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ABSTRACT: The work aims to treat the TIN/MT-TiCN/A1,0;/TiOCN multilayer coatings through micro-blasting and study the
effect of micro-blasting post-treatment on the friction and wear properties of coatings. Multilayer coatings were deposited on
cemented carbides by chemical vapor deposition (CVD). X-ray diffraction (XRD) and scanning electron microscopy (SEM)

were applied to characterize the microstructure of coatings. The hardness, stress and adhesion strength of coatings were tested by mi-

B E: 2018-10-23; fEiTHHA: 2019-02-21

Received: 2018-10-23; Revised: 2019-02-21

EEWB: BREEALHRH 8 (2016YFB0300403 ); £ [ kennametal 2 3] # 85  B

Fund: Supported by National Key R&D Program of China (2016YFB0300403), Kennametal Corporation Funded Projects in the United States
EEEN: MRE (1993—), B, AL, EEMRFTAARREETTLEE,

Biography: LIU Qing-lu (1993—), Male, Master, Research focus: coated inserts of cemented carbides.

BIRESE: cmE (1971—), *, &, #&, TL2ARXTQARFEE2 T LK E, 9 H: lhzhu@mail.shu.edu.cn

Corresponding author: ZHU Li-hui (1971—), Female, Doctor, Professor, Research focus: coated inserts of cemented carbides. E-mail: lhzhu@mail.shu.edu.cn



- 372 - * wm #H R

2019 4 7 H

crohardness tester, nanoindentation, X-ray stress tester and scratch tester. The friction and wear properties of coatings were investigated

by UMT-3MT tribometer. After micro-blasting treatment, the roughness of TiN/MT-TiCN/A1,O3/TiOCN multilayer coating was

improved, the micro-hardness increased by 21.4% and the nano-hardness of TiOCN layer increased from 36.31 GPa to 39.32

GPa. Meanwhile, the friction coefficient decreased, the wear volume increased from 1.95%x107> mm? to 2.26x10™> mm? and the

wear rate increased from 1.81x10°® mm?*/(N-m) to 2.10x10"® mm?*/(N-m). Micro-blasting post-treatment improved the hardness

of TIOCN top layer, but reduced the thickness of TIOCN top layer. Moreover, many obvious cracks were formed on the surface

of TIOCN layer, and the plastic resistance of Al,O; layer became weak. Therefore, the TIOCN layer was worn out in advance,

and a large amount of debris were produced on the Al,O; layer. Consequently, the wear was aggravated and the coating showed

poor wear property after micro-blasting. The micro-blasting treatment can effectively improve the mechanical properties of

TiN/MT-TiCN/AL,05/TiOCN coatings. However, the cracking and thinning caused by micro-blasting treatment reduce the wear

resistance of the TiN/MT-TiCN/A1,05/TiOCN multilayer coatings when coatings are thinner.

KEY WORDS: micro-blasting post treatment; chemical vapor deposition; TIOCN; multilayer coatings; mechanical properties;

friction and wear
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Fig.1 XRD patterns of S1 and S2 coatings
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Fig.2 Schematic diagram of morphology on S2 coating after
micro-blasting and crack formation: a) crack morphology on
coating; b) schematic diagram of crack formed on coating by
impact of single particle!'™
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Fig.3 Surface and cross-section morphologies of S1 and S2 coatings: a) S1 surface;
b) S1 cross-section; ¢) S2 surface; d) S2 cross-section
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Tab.1 Hardness, stress and adhesion
strength of S1and S2 coatings

Samples Hardness (HV) Stress/MPa Adhesion strength/N

TRJZ 1 HY/E? 4351 0.162 5 0.167, B> % TIOCN
T00Z BT 58 PR AR TE E 1 52 KL T ALOS 2 HY/E?
TEOBTAD IS M2 BT 0.104 FREZE 0.088, Prypkas
JERES FRE

x2 S1MS2HMEBRMKEREE H HYIE?
Tab.2 Nano-hardness H and H*/E? of S1 and S2 coatings

Samples Layers H/GPa H3/E?
s1 TiOCN 36.31 0.162
AlL,O4 31.31 0.104

2 TiOCN 39.32 0.167
AlLO4 29.07 0.088

S1 2047.3+111.6 —283.5+16.1 62.3£10.6
S2 2484.5+£163.8 —817.1£21.7 97.8+£16.3
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Fig.4 Typical sectional profiles of wear tracks on S1 (a) and S2 (b) coatings
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Fig.5 Comparation in wear volume and
wear rate of S1 and S2 coatings
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Fig.6 Wear track morphologies and EDS analysis of S1 coating: a) wear track morphologies of S1 coating;
b) enlarged view of wear track morphologies of S1 coating; ¢) EDS analysis of red box in Fig.b
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Fig.7 Wear track morphologies and EDS analysis of S2 coating: a) wear track morphologies of S2 coating;

b) enlarged view of wear track morphologies of S2 coating; ¢) EDS analysis of the red box in Fig.b;
d) surface scanning analysis of elements in S2 coating
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