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Abstract: In order to investigate the effects of pulse energy on microstructure and properties of Mo,FeB,-based ceramet
coatings, three kinds of coatings were prepared under different pulse energy (1.35, 6.41 and 17.81 J) by electro-spark
deposition. The microstructure and phase composition of the coatings were analyzed by XRD and SEM. Mircohardness test,
friction and wear test were conducted for further investigation of their properties. The results show that all the coatings are
consisted of amorphous, martensite and Fe;B. The content of amorphous phase is the lowest when the pulse energy is 17.81 J.
The splash area of single spot and the quantity of cracks on the coatings surface increase with the pulse energy increasing, while
the thickness variation is limited. Metallurgical bonding to the substrate is formed in all the coatings. The coating deposited at
pulse energy of 6.41 J has a maximum peak microhardness of 1 395 HV, o5, the minimum mean friction coefficient (0.313) in
the steady state and the minimum wear mass (0.7 mg) after 1 h of abrasion, indicating its better friction and wear performance.
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Table I Chemical composition of the substrate and electrode (W/%)
Element C B Mo Cr \% Ni Si Fe
Cr12MoV 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.
Mo,FeB, 0.5 6 48 2.5 2.9 Bal.
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Table 2 Parameters of ESD process

Factor Voltage / V Capacity / uF Frequency / Hz Pulse energy / J

S1 150 120 4500 1.35
S2 150 570 4500 6.41
S3 250 570 4500 17.81
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Fig.1 Surface morphologies of the single spot and coatings under different pulse energy
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Fig.2 Cross section morphologies of the three kinds of coatings
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Fig.4 XRD patterns of Mo,FeB,-based cermet electrode
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Table 3 Content of each element in the coatings (al%)

Pulse energy / J

Element

1.35 6.41 17.81

B 26.98 20.11 28.69

1.01 1.53 1.80

Mo 2.73 243 3.16

Cr 6.37 7.58 7.06
Mn 0.63 0.72

Fe 62.29 67.63 59.29
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Fig.6 XRD fitting curves of S1 and S2 coatings
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