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Abstract

This study was performed to investigate the influence of fuel/oxygen ratio (F/0=3.2, 3.0, 2.8)
on the characteristics and the oxidation behavior of the hybrid-HVOF sprayed Cr:C,-7wt% NiCr
coatings. Decomposition and the oxidation of the Cr;C, was occured during spraying. The
degree of transformation from Cr:C, to Cr,C; was increased with decreasing the F/O ratio.

The microstructural differences of the as-sprayed coatings with F/Q ratio can not be
distinguished. However, large pores were diminished and then the coatings became dense by
heat treatment. Microhardness of the as-sprayed specimen which sprayed with F/0=3.0
condition was hightest (Hvi=1140) and the hardness was increased to 1500 after heat
treatment at 6007 for 50hrs in air. It was supposed that hardness was increased due to the
formation of Cr,Q; within Cry,Cy/ Cr;C; matrix and the densification of coating layer during heat
treatment. Apparent activation energy for oxidation was varied from 21.2 kcal mol” K to 23. 8
kcal mol" K ' with respect to the F/O ratio. The surface morphology was changed to porous and
oxide clusters were grown after oxidation 1000C for 50 hours by the aggressive evolution of gas
phase (CrO, and CO,). The oxide cluster was composed of Ni and Cr.
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Table 1. H./O, gas combinations for hybrid-HVOF
spray.
Specimen Hydrogen | Oxygen Hy/Os Alr
Flow Rate | Flow Rate ; Flow Rate
No. (SLPM) | (SLPM) | Tafio | (grpap)
S 215 3.2
Se 681 229 3.0 361
Sy 243 2.8
other conditions : gun-to-work distance @ 20 cm
rotating speed © 221 m/min
gun traverse rate : 7.8 m/min
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Fig. 1 Particle shape and particle size distribution of
the CryCo-Twt% NiCr powder.
{(a) SEM image
{b) particle size distribution
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Fig. 2 SEM microstructure and pore size
distribution of the as-sprayed coatings
depending on F/O ratio.
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Fig. 3 Cross-sectional microstructure and pore size
distribution change of the coating at F/0=3. 0.
(a) as-sprayed
(b) after heat treatment at 600°C for 50hrs
(c) after heat treatment at 800C for 50hrs
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Fig. 8 Comparation of surface morphology and cross
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Table 2. Variation of parabolic rate constant
depending on F/O ratio as a function of
oxidation temperature.

Parabolic Rate Constant Kp (g'em 'sec V)

[emp.
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