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Table 1 Chemical composition of the high speed steel (o/%)

C B Mo Cr \ Ni Si Fe

0.5~0.9 1.2~2.0 1.0~4.0 3.0~5.0 2.0~3.0 0.5~1.5 0.5~0.9 Bal.

(SEM). D/Max 2500 %! X HF£&f7 854 (XRD).
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Fig.1 Macroscopic appearance of the coatings produced

in Ar and air
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Fig.2 Microscopic appearance of the coatings produced in Ar (a, c¢) and air (b, d)
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Table 2 EDS analysis of the coatings produced in Ar and

air in Fig.2
0,
ESD Zone Element, w/% .
Mo Fe Cr Ni
A 3.68 35.79  54.39 3.78 2.37
In Ar
B 9.51 30.51 53.88 4.00 1.80
. C 4.15 21.85 66.48 4.99 2.53
In air

w)

37.06 4.88 45.47  11.18 1.39
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Fig.3 Cross-sectional morphologies of the coatings produced in Ar (a, ¢) and air (b, d)
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Fig.4 Line scanning profile of Mo and Fe from the coating

to the substrate
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Fig.5 XRD patterns of the electrode material and the coatings

produced in Ar and air
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Fig.6 Microhardness of the coatings produced in Ar and air from

the coatings to the substrate
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Fig.7 Friction and wear performances of the coatings produced

in Ar and air
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Fig.8 Friction and wear morphologies of the coatings produced

in Ar (a) and air (b)
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Influence of Deposition Atmosphere on Structure and Properties of Mo,FeB,-Based
Cermet Coatings Produced by Electro-Spark Deposition

Wei Xiang', Chen Zhiguo'?, Zhong Jue', Huang Qisheng', Zhang Yi', Zhang Yulong'
(1. Central South University, Changsha 410083, China)

(2. Hunan University of Humanities, Science and Technology, Loudi 417000, China)

Abstract: Electro-spark deposition process was used to prepare the Mo,FeB,-based cermet coatings in Ar and in air. The influence of
deposition atmosphere on morphology, phase constitute, microhardness and friction and wear performance of the coatings were
investigated by SEM, XRD, Vickers microhardness tester and tribometer. The results show that the coatings produced in Ar and in air are
dense, metallurgical fusion with the substrate, and no delamination can be observed between the coating and the substrate. However, the
coating prepared in air is oxidized severely, and has a rougher surface and non-uniform thickness. Both of the coatings are composed of
amorphous phase and martensitic phase while more amorphous phase is involved in the coating produced in Ar. The peak microhardness
(HVo.05) of the coatings produced in Ar and in air are 12 862 and 10 129 MPa, respectively. The coating prepared in Ar has better wear
resistance, whose wear mass is about 1/7 that of the coating produced in air. The abrasion mechanism of the two coatings is fatigue wear
and abrasive wear, and the coating produced in Ar is mainly fatigue wear, whereas the coating prepared in air is primarily abrasive wear.

Key words: deposition atmosphere; electro-spark deposition; cermets; coating; properties
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