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Effect of Barrel Shape on Characteristics of HVOF Coatings
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Synopsis:

High Velocity Oxygen Fuel (HVOF) thermal spray method has the dense coatings with a
little heat deterioration compared with the others thermal spraying methods. From the
structure of spray gun which the thermal spraying powder flows along with inside of gun,
the length and shape of a barrel have great influence on the coating’s quality. In this paper, it
is considered how the coating’s characteristic would be affected by form change at the tip of a
barrel. We investigated the coatings produced by the HVOF thermal spraying method using
the barrel with spread tip and narrow tip. Then we evaluated the film’s porosity, bonding
strength, and composition by comparing with the conventional coatings. As a result, the tip
form of the barrel have influence on the film’s porosity and bonding strength for WC-12Co
and SFNi5.
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Fig.1 Schematic illustration showing structure of
HVOF thermal spray gun
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Table 1 Specification of barrel

N Barrel Barrel Exit
o.
length(mm) shape diameter( ¢ mm)
1 63.5 Straight 11.1
2 101.6 Straight 11.1
3 203.2 Straight 11.1
4 101.6 Small spread 129
5 101.6 Large spread 134
6 101.6 Narrow 10.5
Gas,
Powder
t Diameter
Entrance Exit
Length
I \ f \
a)Straight type b)Spread type
I3 \‘,
c)Narrow type

Fig.2 Schematic illustration showing HVOF thermal
spray gun with barrels of three different types
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Fig4 Effects of barrel length on coating porosity for
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Fig.6 Effects of exit diameter on coating porosity for
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Fig.7 Cross sectional microstructures of WC-12C thermal
sprayed specimens with different barrel length
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Fig.8 Result of exit diameter on vickers hardness
of coatings for different spraying materials
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Fig.9 Effects of exit diameter and powder feed rate on
bonding strength of coatings
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