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Table 1 Process parameters of supersonic flame spraying
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Fig. 1 XRD pattern of 9310 steel surface treated with

different surface treatments
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(a)carburizing; (b) Cr-plating; (¢) as-sprayed WC-14Co; (d) as-sprayed WC-10Co4Cr
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spraying coatings on 9310 steel surface
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Fig. 5 Comparison of grinding loss weight of 9310 steel

after different surface treatments
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Fig. 7 Analysis of wear tracks morphology of 9310 steel and different surface treatments

(a) carburized layer; (b) chrome plating; (¢) WC-14Co coating; (d) WC-10Co4Cr coating; (e) 9310 steel substrate;

(f) chrome-plated wear mark element line scan
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Fig. 8 Surface corrosion morphologies of 9310 steel and each strengthened sample after 144 hours of NSS test
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Fig. 9 Surface morphology and energy spectrum analysis of different samples after salt spray corrosion

(a) 9310 steel; (b) WC-14Co;(c) WC-10Co4Cr
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Effect ofdifferent surface strengthening treatments
on the protective properties of 9310 steel
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1. AECC Hunan Aviation Powerplant Research Institute , Zhuzhou 412002, China; 2. Guangdong Institute of New
Materials ,Guangzhou 510650 ,China

Abstract: In order to improve the wear resistance and anti-corrosion performance of 9310 steel, WC-14Co
and WC-10Co4Cr coatings were prepared on 9310 steel by supersonic flame spraying technology, and
compared with traditional carburizing and Cr-plating. The microstructure, composition and hardness of the
samples were investigated by X-ray diffractometry (XRD), scanning electron microscopy (SEM), and
micro-hardness test. The friction and wear properties of the samples at room temperature were measured
by reciprocating and rotating methods. The corrosion resistance of the samples was compared by salt-spray
corrosion. The results show that; WC-14Co and WC-10Co4Cr coatings exhibit excellent performance of
dense, high hardness, low friction coefficient, low in wear, and wear resistance. WC-10Co04Cr coating and
Cr-plating have favorable performance in anti-corrosion. Above all, WC-10Co04Cr coating is an alternative
process to traditional surface treatment of carburizing and Cr-plating in some cases.

Key words: 9310 steel;thermal spraying;friction and wear;corrosion



