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Wear Resistance of WC-12Co Coating Sprayed on the Sealed Shaft Neck of
the Auxiliary Steam Turbine Rotor for a Ship

SU Xin-yong, LIU Ji-kai, YANG Xiu-hong
(Station for Spreading Superficeal Engineering of North China Sea Fleet, Qingdao Shandong 266001)

Abstract: WC-12Co coating and electronic hard chrome plating were prepared on 45 steel by means of high velocity ox-
ygen fuel spray (HVOF) and electronic hard chrome (EHC) plating respectively. Microhardness and wear resistance of
the prepared WC—-12Co coating and electronic hard chrome plating were tested by the block on ring friction and wear test-
er. And the surface morphologies were observed and analized by microscope. The results show that the microhardness of
WC-12Co coating is 1.5 times higher than that of the EHC plating. And mass loss of EHC plating are 3 times and 4
times more than WC-12Co coating under 20 N and 100 N loads for 1. 5 h, which indicates that the wear resistance of WC
—12Co coating is exellent. At the same time the WC-12Co coating can make the seating time shorter, entering the steady
wear stage fast. In this stage the friction coefficient of WC-12Co coating is lower and steady, which is propitious to ex-
tend the life—time of workpiece in friction state. The modification repair on the sealed shaft neck of the auxiliary steam

turbine rotor by HVOF can improve the performance, reduce the repair frequency and extend the life—span.
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Fig. 1 Specimen drawings of the friction test
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Table 1 Process parameters of WC-12Co coating by mul-
tifunctional HVOF

i/ A/ EH A/
(L«h™™) (m® «h™") (kg+h™")
16 36 7.2
AAWE/ BHKEHGEE/  BIRERE/
(m® « h™ ") MPa(m® « h™ ") mm

0.8 0.4(4) 380
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Table 2 Process parameters of EHC plating

BT/ BRI/ - R I 4/
(g+ L (g+ L i (A -+ dm™?)
180~200 1.8~2.0 50~55 20~25
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Fig. 2 Schematic drawing of the friction test
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Table 3 Results of the microhardness test (HV, 3)

W2/ 2 ) H S 45 (4
WC-12Co 1175 1194 1248 1033 1293 1188
P, A % 840 834 716 765 812 793
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Table 4 Results of the friction test

WL R AR

i fif /N “/\ =/ WX )=
AN RIR R E/mg FEJE/mm AF/mm’

20 WC-12Co 1.9 3.15 1.31
20 Fe, B Al 4% 5.8 3.32 1.53
100 WC-12Co 3.8 5.26 6.10
100 P % T % 2.4 9.13 32.08
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Fig. 4 Surface morphologies of the ring after the friction

test
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Fig. 5 Curves of friction coefficient with time of WC -
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Fig. 6 Photos of the surface modification repair of the sealed shaft neck of anxiliary steam turbine rotor
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