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Abstract

The present study addresses an analytical investigation to understand the characteristics of gas flow in the

High-Velocity Oxy-Fuel(HVOF) thermal spray gun. One-dimensional analysis is extended to involve the
effects of the wall friction and powder particle diameter. From the present analysis it is well known that the

flow characteristics inside and outside the thermal spray gun is varied depending on the combustion chamber

pressure. The thermal spray gun flow is characterized by six different patterns. The powder particle size and

wall friction significantly influence the powder particle velocity. The particle velocity decreases with an

increase in the powder particle size. This implies that the combustion chamber pressure should be increased to

achieve a higher velocity of the powder particle.
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Fig. 2 Flow patterns in HVOF thermal spray gun
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Fig. 3 Flow patterns inside and outside HVOF gun
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Table 1 Flow conditions in HVOF
Poi .
(kPa) pskPa) | TyK) | Tp)(K) | 7 | RU/kgK)
700 100 300 3000 | 1.4 287.1
Table 2 Conditions of powder particle
Injection Initial
Material | Diameter(pm) speed(m/s) temperature
X)

Ni-

20%Cr 5~70 50 300
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