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Study on Properties of Coatings Prepared by Supersonic Plasma Spraying

With Three Kinds of WC-12Co Powder
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Abstract: The coatings were sprayed by recently developed supersonic plasma spraying(S—APS) technique with three kinds of

WC-12Co powders produced by Sinter-crushed,Spray drying feedstock and Agglomerate-sintered methods. Three kinds of

coatings were analysed by SEM and XRD, their porosities, wear resistance, microhardness and bonding strength were

compared. The results showed that WC—12Co coating prepared by spraying drying feedstock powder exhibited excellent wear

resistance and combined properties, its porosities (0.86 %) was minimum; microhardness (1336HV, ;) was maximum; the

oxidation and decarburization of tungsten carbide(0.92 %) was minimum.
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6 WC-12Co 31
45# HEPJet
25 mmx16 mmx6 mm WC-12Co HEPJet
¢ 25.4 mmx60 mm 2
80# [IMT-3
833 um 20
200 g 15s
1.2 50 pm
10
1 WC-12Co
Table 1 Chemical composition and physical property of WC-12Co powder
1% / um /g-em™ /(s/50g)
PS 88WC/12Co 33~47 3.67 18.9
PW 88WC/12Co 33~47 4.46 12.7
TJ 88WC/12Co 33~47 4.29 15.8
2 HEPJet WC-12Co
Table 2 Supersonic plasma spraying conditions of WC-12Co coating
/mm N /A /MPa /m’h!
100 140 145 380 400 1.2 3.8 4.0
/MPa fmh! /MPa /mh! /g-min™!
1.1 0.14 0.2 0.7 0.60 50
GB9796-88 0.4 mm 0.1 mg
WE-10A BS210S
5
2
Quanta 200 SEM 2.1 SEM
Genesis 1 3 SEM X
X (EDS) PS
X'Pert PRO PW
MPDX XRD
X Cu—Koa A=1.5405 40 kV TJ
35mA 0.02°
ASTM G76-95 3
GW/CS-MS XRD C
200~300 pm 45~75 C
0.15 MPa 30° wC Co 3
90° 50g C
25 mmx16 mmx*6 mm XRD wWC Co
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Fig.1 SEM morphology and XRD pattern of powders
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Fig.2 XRD patterns of coatings
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3 EDS
3 Table 3 EDS composition of powder and coatings
PS 1.6 w(C) % w(Co) % w(W) %  w(0)/%
% TJ 1.2 % PW PS 9.83 9.21 81.13
HEPJet
0.86 % 8.65 16.06 72.64 4.05
3 PW 7.59 14.25 78.16
PW HEPJet
6.67 16.19 74.10 2.95
PS TJ 8.98 12.91 78.02
HEPJet
7.53 13.63 75.70 3.14
(a)PS (b) PW
33 SEM
Fig.3 SEM morphology of cross-section of coatings
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Fig.4 Bonding strength and micro-hardness of coatings
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Fig.5 Wear performance comparison of coatings
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