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Abstract Thermal spray coating process has proven to be effective at producing hard, dense, wear resistance
coatings on the relatively mild substrates. Among several spraying techniques, HVOF (High Velocity Oxygen
Fuel) and plasma coating processes, which are preferentially used for the wear resistance application such as cap-
stans, have been applied in this study. The effects of pre-treatment, in-process and post-treatment parameters on
the wear and mechanical properties of WC+12%Co, Cr;C, and AlyO4 powder coatings have been investigated
and correlated with the microstructures. The results indicated that the carbide coating was more preferable to the
oxide coatings and the post-treatments consisting of vacuum annealing and sealing on carbide coatings led to sig-
nificant improvements in wear resistance, adhesive strength and coating phase stabilization over the other pro-

cessing techniques in this application.
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Table 2(b). HVQF -§-A} parameter

F9A, AL A ¥ alumina powder w CC,  WC-12%Co
bsing $9 ANAE UAstdon, gy P
Barrel Length 8 8
Oxygen Pressure (psi} 158 160
Table 1. Specimen designation Oxygen Flow(scfh) 1800 1800
Specimen Coating Materials ~ Process Remarks Fuel Pressure (psi} 107 110
HWCO WC+12%Co HVOF ' Fuel Flow (gph) 55 60
HCRC CryC, HVOF spray distance (mrm) 380 380
PWCO WC+12%Co Plasma £ 27 = (degree) 90 90
PCRC CryCy Plasma FH5-o]$4 = (mm/sec) 200 200
PALO Al Oy Plasma robot ©] =& (¥ m) 8 8
Table 2(a). Plasma -$-A} parameter
I A2 WC-12%Co CriC, bond+alumina u) 3
Arc Gas Press.(Ar) 50 psi 50 psi 50 psi
Aux Gas Press.(He) 100 psi 100 psi 100 psi
Powder Gas Press(Ar) (20) psi 40 psi (20) psi
Ampere (A) 800 ' 800 900
Voltage (V) 40 40 40
Hopper RFM 3.00 3.00 3.00
Spray Distance (mm) 60 60 60
L2} 2 = (degree) 90157 90+ 5° 90+ 5°
o] 4 Z(mm/sec) 100 100 - 100
robot ©] %A 2] (mm) 3 3 3 e
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Bare Matrix+Coating Carburization+Coating Coating+Vacuum Heat Treat
Ay 7 Z(Hv) AlE 7 Z(Hv) Al 7 E(Hv)
HCRC-B 1046.4 HCRC-C 1021.8 HCRC-1000 1127.5
PCRC-B 841.7 PCRC-C 8514 PCRC-1000 859.2
HWCO-B 1501.7 HWCO-C 1570.8 HWCO-1000 1580.5
PWCO-B 480.3 PWCO-C 5204 PWCO-1000 519.2
PALO-B 905.6 PALO-C 8404 PALO-1000 -
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Fig. 1. SEM Micrograph of HWCO-B.

Fig. 2. SEM Micrograph of PWCO-B.
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Fig. 3. SEM Micrograph of HWCO-C. Fig. 6. SEM Micrograph of PCRC-B.

Fig. 4. SEM Micrograph of HWCO-1000. Fig. 7. SEM Micrograph of HCRC-C.

Fig. 5. SEM Micrograph of HCRC-B. Fig. 8. SEM Micrograph of HCRC-1000.
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Fig. 9. SEM Micrograph of PALO-B.
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Fig. 10. XRD pattern of HCRC.
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Table 5. Pin-disk =}2.A| % A3}
aigdA )

3 k1

P T aAnE A a]
PALO-B 0.50 036 0.38
PALO-C 0.54 0.46 0.46
PWCO-B 0.36 0.36 0.37
PWCO-C 0.37 0.33 030
HWCO-B 0.22 0.22 0.21
HWCO-E 0.26 0.24 026
HWCO-1000 023 0.24 0.24
HCRC-B 0.25 0.23 0.24
HCRC-E 0.17 0.16 0.18
HCRC-1000 023 0.27 0.30

HCRC-1000E  0.24 0.26 © 0.26

Fig.lZ.SEMmicrographotas-abraslveWspedmen
(HCRC-B).
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Fig. 13. weight loss as a function of time during pin-disk
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