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A Characteristics of Surface Modification by Thermal Spraying
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Fig. 1 Schematic representation of the thermal
sprayed coatings.
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Table 2 Thermal spray processes compared

Flame or exit | pricle impact
plasma . .
temperature (T) | Velocity (m/s)
Flame Spray 2800 30~180
HVOF Spray 3100 610~1060
Detonation Spray 3900 910
Arc Spray 4100 200
Plasma Spray 8300~16, 500 240~640
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Table 1 A class of thermal spray coatings

flame spray(wire, powder)

high velocity oxy fuel spray

pas spray

thermal spray
coatings

: HVOF(powder)

detonation spray (powder)

arc spray (wire)

electric spray

wire detonation spray (wire)

plasma spray (wire, powder)
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Fig. 2 Trends in thermal spray process selection.

(CW:combustion wire, CP:combustion

powder)
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Fig. 3 Turbo compressor housing.
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Fig. 4 Examples of thermal sprayed coatings on
automotive components.
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Photo. 1 Cross section microstructure of flame
thermal sprayed Al O; coatings.

Photo. 2 Cross section microstructure of flame
thermal sprayed WC coatings.
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Fig. 5 Specific wear of subsirate steel and thermal
sprayed ALO; coatings.
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Fig. 6 Specific wear of substrate steel and thermal
sprayed WC coatings.
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Photo. 3 Midspan dampers on fan blades.
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Table 3 Erosion test (H,SO, 10wt%)

) External weight change
Specimen apperance 2 b
inspection (mg/dm” - hr
Al,O3 as sprayed | 15hr, decay - 727
Al O3 sealed 432hr, decay - 11
TiO, as sprayed 15hr, decay - 216
. 432hr, white
TiO; sealed surface +0.06
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Table 4 Erosion test (HNO; 10wt%)
) External weight change
Specimen apperance R
inspection (mg/dm" - hr)
ALOy as sprayed |  24hr, decay - 13
" 432hr, a part .
ALO; sealed decay 0.5
TiO, as spraved 24hr, decay - 31
. 432hr, white _
TiO, sealed surface 0.5

Photo. 4 Cross section microstructure of thermal
sprayed Al,O; coatings dipped with
molten Cu.
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Photo. 5 Cross section microstructure of thermal sprayed CoNiCrAlY coatings.
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Photo. 6 Operating of 6000hr after Turbine blade of
thermal sprayed CoNiCrAlY coatings.
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Photo. 7 Cross section microstructure of

thermal barrier coatings.
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Table 5 Applications of thermal spray coatings

Iron & steel
Nonferrous metal

roll, a boiler components, a valve components

Petrochemisty

thermocouple, piston rod, pump/valve components

Txttile guide components, spindle

Electron Machine

a computer components, VIR drum, copygraph roll, robot components

Alrcraft Shipping

engine components (compressor, transmission housing, valve, turbocharger)

a printing machine

Vehicle
Boiler valve mechanical tool, sleeve, push, sheet
The others the ocean development, glass, cement, paper making, pipe, a heat exchange,

BASHRAETE F148 B2, 19965 48
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Fig. 7 Schematic of thermal sprayed coating onto
engine cylinder bore.
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d) Fiber mat interface / lay up technique.

Fig. 8 Typical interface bonding schemes for
thermal sprayed coatings on FRPs.
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