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Abstract The purpose of this study was performed to compare to the characteristics (microstructure, phase change

and hardness, erosion rate) of HVOF sprayed coatings with 20wt% NiCr claded and 7wt%NiCr mixed Cr;C, powder. In
the case of the 20wt% NiCr claded Cr:C, powder, microstructural feature showed that the primary Cr;C, was remained

in the coating but was barely remained in the mixed Cr:C. coating. As a results of XRD analysis, both 20wt%NiCr

claded and 7wt% NiCr mixed CrsC, powder was decomposed during spraying but the degree of decomposition of the
20wtNiCr claded was lower than 7wt%NiCr mixed Cr:C. powder. After spraying the mixed powder for microhardness
was higher than claded Cr:C. powder and which was increased up to Hvie= 1665 after heat treatment to 1000°C. how-
ever, 20wt%NiCr claded CrsC, became to decrease at 600°C which was the maximum.
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Table 1. Hybrid-HVOF spraying parameters.

Hydrogen Flow Rate Oxygen Flow Rate
(SLPM) (SLPM)

Air Flow Rate

H./0O: ratio (SLPM)

681 229

3.0 361

other conditions : gun-to-work distance : 20 cm
rotating speed : 221 m/min
gun traverse rate: 7.8 m/min
powder feed rate : 25 g/min
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Fig. 1. SEM morphology of the claded and mixed Cr.C. powder :
(a) claded Cr;C. and (b) mixed Cr;C,.
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A point :
B point
C point : Solid solution phase ((Ni,CrhC,) (light gray)
D point : Oxide stringer (black)

E point : Pore (dark black)

F point : Transformed Cr.C, (gray)

Primary CrsC. {(dark gray)
: Metallic binder (white)

Fig. 2. SEM(B.E.I) microstructure of the as-sprayed coatings.
(a) 20wt%NiCr claded CriC. (b) 7wt%NiCr mixed Cr:C..
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20wt% NiCr claded
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Fig. 3. SEM(B.E.]) microstructure of the coatings depending on heat treating temperature.
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Fig. 4. XRD pattern of the as-sprayed coating for claded and
mixed CrsC, powder.
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Fig. 5. XRD pattern from the coated surface after heat treat-
ment.
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Fig. 7. XRD intensity ratio of Cr,C,(121) to Cr:Cs(222) after heat
treatment.
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Fig. 8. Micro-hardness of the coatings depending on heat treat-
ing temperature.
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Fig. 9. Weight loss of the coating depending on heat treating
temperature.
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Fig. 10. Erosion rate of the coatings depending on heat treating
temperature.
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A3 AEE Boo)

4) LA A erosion rates E@ELe] H$- 3.16
X107 mg/go & mAeg Eg2 267x107¢ mg/g °l
dew, 600°CAAM 50417 dxe] &, EFELL 186X
107 mg/g, T =Fae] 39 224 X107 mg/g 1%}
EF 800C @3] Foe 600C @A) T 741 3
£+ 24t
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