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A Study on the Improvement of Properties of Sprayed
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Abstract

Thermal spraying is one of the most common surface coating techniques to be used for many ‘
applications and flame spraying covers a wide range of different materials which can be coated
onto various substrates.

The purpose of this study is to investigate the effects of mixed ratio in composite coatings on the
mechanical and anti-corrosion properties. The five different types of composite coatings were made
with Al;O3 ceramic and Ni-alloy powder on the mild steel substrate by flame spraying method. The
mechanical properties such as microhardness, adhesive strength and erosion resistance and
corrosion resistance were tested for the sprayed coating specimens.

The results obtained are summarized as follows ;

1. The composite coating layers greatly improve the microstructure , erosion resistance and
adhesive strength by increasing the content of Ni-Al alloy.

2. Microhardness of the compsite coating layer is decreased by increasing the content of Ni-Al

alloy.
3. The anti-corrosion properties is considerably improved by increasing the compsite rate of Ni-
Al alloy.
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Table 1. Chemical composition of powder mate-
rials used.(wt. %)

Ni—4.5wt.% Al alloy A0y
(size : 45~90um) (size : 15~53um)
Aly04 94.0
) TiO, 2.5
Ni 9.5 510, 2.0
Feay 1.0
Al 4.5 Other oxides Balance

Table 2. Chemical composition of substrate.(wt. %)

Fe Mn Si C P 5]

Bal. 1.01 0.23 0.14 0.019 0.004

Table 3. Configuration of coationg deposition.

Composition of
. AlyOs-(Ni-4.5wt.%Al) .
Specimen wof A, Thickness of
No. wt.% o vol.% o ted 1
| (NidBwt | (NidSwt. | oo over
GeAl) TeAl)
A 0 0
B 10 3.9
c 30 16.7 290+ 10;m
D 50 319
E 30 65.2
F Ni-4.5wt. %Al alloy N
(bond coating) 70£104m
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Table 4. Spraying conditions.

Oxy. gas pressure(kPa) 343

Ace. pas pressure (kPa) 98

Pinch atomizing oxy.

gas pressure (kPa) 196

200 (bond coating)
80 (Al;O3 coating)
150 (composite coating)

Spraying distance(mm)

3.6 (bond coating)

S i t kg/h;
praying rate  (kg/hr) 0.8 (AlzOs/composite coating)
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Fig.1 Schematic illustration of adhesive strength
test.
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Fig. 3 Schematic illusiration of corrosion test.
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Photo. 1 SEM photograph of sprayed coatings.
(A Al;03), (B : Al;03—-4.9vol.% Ni—Al
alloy), (C : Al;03—16.7vol.% Ni—Al alloy).
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Photo. 2 Microstructures of sprayed coatings.
(A: Alzo;;), (C: Alz03—16.7vol.% Ni—Al
alloy), (E : Al202—65.2vol.% Ni—Al alloy).
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Fig. 4 Results of microhardness test of sprayed
coating.
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Fig. 5 Results of adhesive strength test of sprayed
coating,
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Photo. 3 SEM photograph of sprayed layer
around crack of adhesive strength test.
(A : Al;03), (D : Al203—31.9vol.% Ni—Al
alloy), (E : Al,O3—65.2vol.% Ni—Al alloy).
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Fig. 6 Schematic illustration of crack processing.
(a : ceramic coating layer, b : composite
coating layer)
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Fig. 7 Results of erosion test of sprayed coating.
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Photo. 4 Microstructures of sprayed coating after
corrosion test.
(A : Al203), (C : Al;03—16.7vol.% Ni—Al
alloy), (E : AL,O3;—65.2vol.% Ni—Al alloy).
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Fig. 8 Schematic illustration of corrosion processing.
(a : ceramic coating layer, b : composite coating layer)
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