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Microstructures and properties of YG8 coating on
0Cr13NiSMo cast steel fabricated by electro-spark deposition
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(School of Mechanical Engineering, North China University of Water Resource and Electric Power,
Zhengzhou 450011, China)

Abstract: The YGS electrode coating was deposited on surface of 0Cr13Ni5SMo cast steel by electro-spark deposition
(ESD). The microstructure, micro-hardness and wear resistance of the coating were investigated by SEM and XRD. The
results show that the coating consists of Coz;W;C, FesW;C, FesMosC, WC, -, and Fe;W4C phases, and is bonded
metallurgically with that of the 0Cr13NiSMo cast steel substrate. The fine-structure grain carbide phases dispersed in the
deposited layer increase the micro-hardness, and the average hardness is 1 896.8HV, which is about 5 times higher than
that of the 0Cr13Ni5Mo cast steel substrate. The coating improves the wear resistance performance, and the average wear
resistance rate is 3.4 times of that of the 0Cr13Ni5Mo cast steel substrate. The wear mechanism is mainly adhesion wear,
abrasive wear and oxidization wear. The fine-structure hard phases formed under the condition of fast thermal and rapid
cool are the main factors leading to the high hardness and wear resistance of the coating.
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Table 1 Chemical composition of 0Cr13Ni5Mo cast steel

(mass fraction, %)

T2 ESDUIRITESH

Table 2 ESD process parameters

D iti
Power/ Voltage/ Frequency/ . 12)321::01/1 Flow of Ar/
w \ Hz Y (Lemin ™)
(min-cm °)
3200 180 2 000 3 6

C Si Mn P S

0.03 0.46 0.52-0.55  0.011  0.012-0.025
Ni Cr Mo Cu

4.25 13.46—-13.61 0.60—0.65 0.08-0.09

1.2 REHZE
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Fig. 1 Schematic of friction and wear tester
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Fig. 2 XRD patter of ESD coatings
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Fig. 3 SEM images of cross section of ESD coating: (a) Cross
section; (b) Zone |
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Fig. 4 EDS line scanning analysis results of composition of
ESD coating: (a) W; (b) Fe
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Fig. 5 Microhardness distribution of ESD coating
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Fig. 6 Friction coefficients of ESD coating and substrate
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Table 3 Results of abrasive test of ESP coating

Before After Lost Wear
Sample mass/ rate/
test/g test/g

mg  (mgr')

ESD 282253 282248 0.5 1.49X10°

OCrI3NiSMo e 0141 280124 17 5.06X10°
cast steel

B 7 HKAEDIRZ B AR

Fig. 7 Morphologies of friction and wear of ESP coating:
(a) Wear morphology of coating; (b) White particles in friction
area
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