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Figure 2 Typical (a) low magnification and (b) high magnification cross sectional microstructure for
thermally sprayed YSZ coatings ©*%)
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Figure 3 Typical cross-sectional microstructure of copper-plated Al,O5 coating 5 6 40!
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Figure 9 Typical worn coating surface: (a) HVOF-sprayed micro WC-Co; (b) cold-sprayed WC-(nano WC-Co);
(c) annealed HVOF micro WC-Co; (d) annealed WC-(nano WC-Co) 1%/
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Figure 10 (a) Relationship between hardness and toughness of WC—(nano WC-Co) in comparison with the
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Spray method Bonding ratio/% Particle velocity/m-s™*
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Thermally Sprayed Ceramic Coatings for Wear-Resistant
Application and Coating Structure Tailoring Towards
Advanced Wear-Resistant Coatings

CHEN Lin, YANG Guan-Jun, LI Cheng-Xin, WANG Yu-Yue, LUO Xiao-Tao,
ZHANG Shan-Lin, LI Chang-Jiu

State Key Laboratory for Mechanical Behavior of Materials, School of Materials Science and
Engineering, Xi’an Jiaotong University, Xi’an 710049, China

Abstract: Thermal spraying has been widely applied to prepare wear-resistant ceramic coatings
due to its flexibility to coating materials, substrate materials and processing. However, with the
development of modern industry, the wear-resistant performance of coatings is required to be further
improved to fulfill the increasingly harsh wear condition. How to effectively tailor coating structure
towards a high wear resistance becomes a key issue. In this paper, the application of thermally
sprayed wear-resistant ceramic coatings was briefly summarized, and a most important structural
factor, inter-lamellar bonding state, influencing the wear resistance was proposed in this paper. The
methods to strengthen the inter-lamellar bonding via homogeneous interface strengthening and
heterogeneous interface strengthening were discussed towards a higher wear-resistant performance
based on the material selection, structure design and processing parameter optimization.

Key words: Thermal spray; Ceramic coatings; Metal matrix ceramic composite coatings; Wear-
resistance, Structural tailoring
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