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Abstract

The purpose of this study is to improve the mechanical properties and to evaluate the
residual stresses of flame-sprayed Alumina ceramic coating layer.

The first work in this study is to investigate the effects of strengthening heat
treatments on the mechanical properties of coating layer. Strengthening heat treatments for
sprayed specimens were carried out in vaccum furnace. The mechanical properties such as
microhardness, thermal shock resistance, adhesive strength and erosion resistance were
tested for the sprayed specimens after strengthening heat treatments. And it was clear
that the mechanical properties of coating layer were much improved by strengthening heat
treatments.

The second work in this study is to evalute the residual stresses in coating layer by
numerical analysis. FDM and FEM were used to analyze temperature distribution and
residual stresses in coating layer. It was proved that there are tensile stresses in coating
layer and that residual stresses can be controlled by the appropriate selection of the
spraying parameters such as preheat temperature, coating thickness and bond coat
thickness.
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Table 1 Chemical compositions of Alumina ce-

ramic powder used

(wt 246)

f
(Aluminum
‘ Oxide

" T
Titanium | Silicon | Iron
Oxide 1 Oxide |Oxide

Other
Oxides

[ 94.0

25 b 2.0 1.0

at_

Table 2 Spraying conditions

~
T Bond Main
}1 Th— coating coating
. ) i i ‘
| Spraving distance 200 150 |
| (mm) [~ f ‘
Oxy. gas pressure \ 0.343 f 0.343 |
(MPa) P %
i Ace. gas pressure .
} (MPa) { 0.098 } 0.098
Alr pressure
S (MPa o {
| — — |
Spraving rate .
C (kghn) ( 36 ]
Prehcat temperature 1‘ ) _
() ! 100 |
e O— L S— |
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Table 4 Physical properties of materials used for

heat transfer analyvsis

—
| Specific heat | Density | Thermal cond.
‘ Ukg-Kl | ke/mT | [W/m-K]

’ Substrate \ A "

| (8541) 470 7300 42

| Bond coating / " 9

| Nicean |0 8600 0

| Md‘&ﬁé’;‘;‘“ 1250 w00 | 75
Lw_“;_t o | j




Table 5 Mechanical properties of materials used

for thermal stress analysis

Young's . , Thermal
Poisson’s .
modulus ratio expansion
[GPa) i coef.[ X 10™/K]
Substrate
. 9 .
(SS41) 210 0.28 12.0
Bond coating ~ . o
(Ni-5%AD 75 0.31 12.8
Main coating o= : oe
(ALOy) = 025 80
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Photo. 1 Microstructures of specimens after str-
engthening treatment
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