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Abstract

In this study, as an effort to improve the brittlement of coating layer, aluminum bronze coatings
formed on steel substrates by arc jet spray process were subjected to post heat treatment. After each
treatment, mechanical properties such as hardness, and UTS, and microstructual characterization of
the specimens were investigated. The results showed that the hardness in the coatings slightly de-
creased with increasing heat treatment time and temperature. The UTS of as-sprayed coatings was 4.
31kgf/mm? and slightly increased to 5.51kgf/mm? after heat treatment at 900°C for 120min. On the
other hand, the interdiffusion of copper and aluminum particles after heat treatment lead to decrease
of the porosity density and increase the bond strength.

Key words . Arc jet coating, Aluminium bronze, Porosity, Thermal spray, Heat treatment, Surface ha-
rdening.
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Table 1. Arcjet spraying experimental conditions.

Spray paramete Spray condition
Airjet Pressure 60psi ©1 4
Spray Pressure 60psi ©]%
Arc Voltage 31V
Arc Current 75, 100, 120 (A)
Spray Distant 10, 15, 20 (cm)

Table 2. Characteristics of wire used arc spraycoa-

ting.
. Composition Diameter
Wire (wt%) ()
TAFA - 10T | Cu-7.0%Al-0.5%Fe 1.6
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Fg. 1. SEM microstructure of auminium bronze
wire before spraying.

Fig. 2. SEM microstructures showing the surface layer of as-sprayed coating at spray distance
15cm and arc current of (a) 75A, (b) 100A, and (c) 120A, And (d) is for heat treated state

of (c) at 900°C for 120min.
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Fig. 3. SEM micrographs showing surface layer and cross-sectional area of spray coatings produced
with different arc current, (a) and (d) 75A, (b) and (e) 100A, (c) and (f) 120A.
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Fig. 4. The microstructure of spray layer (a), contents of Cu and Al at each phase in the mi~
crostructure (b) and X-ray maps of compositions (c).
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Fig. 5. Variation of microstructures of specimens
(a) as—coated, and (b) heat treated at 900°C
for 120min.
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Fig. 6. SEM micrographs of cross sectional area for
(a) as-sprayed.and (b) heated specimen at
900 for 120 min
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Fig. 7. Distributions of Cu content at the interface of (a) heat treated specimens at 900°C, and (b) exam-

ples of microstructures and analyzed positions.
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Fig. 8. Variation of hardness with spray parameters and heat treatment for (a) as-sprayed surface layer
and (b) cross sectional area, and (¢) heat treated surface layer and (d) cross sectional area.
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Fig. 9. Variation of fractography of fractured surface of (a) as-coated, and (b) heat treated

specimens, and (c) tensile strength
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