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Abstract
Yudee, A.!, Sopadang, A.%, Wirojanupatump, S.? and Jiansirisomboon, S.!
Aluminium-12wt % silicon coating prepared by thermal spraying technique:

Part 2 microstructure and properties
Songklanakarin J. Sci. Technol., 2006, 28(2) : 441-448

At present, thermal spray technology has been widely used as an alternative method for wear protect-
ion in materials by applying coated layer on an original worn surface. This research studied the thermal
sprayed Al-12wt%Si coating prepared by flame spray technique. This material has been known as a
candidate for wear resistance in particularly an automobile industry. In this research, the most suitable
spraying condition had been achieved by a design of experiment which was 38 ft*/hr (1.026 m*/hr) of oxygen
flow rate, 27 ft3/hr (0.729 m3/hr) of acetylene flow rate and 58 mm of spray distance. The as-sprayed coating
had a hardness of 87.0+8.3 HYV, thickness of 236.7+20.5 wm, percentage volume fraction of porosity of 14.99+
1.63 and wear rate of 1.108x107 + 0.001 mm?/m. Microstructure of the coating was also investigated.

Key words : thermal spray, Al-12wt%Si, microstructure, hardness, wear
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Figure 1. Typical coating cross section to illustrate lamellar structure of oxides and

inclusions. (AWS ,1985)
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Figure 2. Sketch of flame spraying. (Tucker, 1997).
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Table 1. Chemical composition of Al-12wt % Si powder and as-

received coating.

Powder

Coating

Element

% weight % mass of atom

% weight % mass of atom

C 4.84 10.00
O 3.07 4.83
Al 79.70 75.21
Si 12.39 11.34

9.32 13.11
6.57 8.24
73.53 69.06
10.58 9.57
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Mouting resin

100 pm

Figure 3. Microstructure of cross - sectional Al-12wt% Si coating taken by optical
microscope at 100X magnification.

Interlamellar pore

Figure 4. Microstructure of Al-12wt% Si coating taken by SEM at 500X magnification.

Figure 5. An indentation impression of Vickers indenter on Al-12wt%Si coating taken by
optical microscope 250X magnification.
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Table 2. Comparison of coating properties sprayed by the suitable condition
based on a Design of Experiment and the condition provided by
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Properties of coating Design of Experiment condition Sulzer Metco Condition

Hardness (HV) 87.0£8.3 94.6 £3.9
Thickness (mm) 236.7 £20.5 1958+ 124
Wear rate (mm?/m) 1.108 x103 £ 0.001 3.981 x10° £ 0.025
Porosity (%) 14.99 £ 1.63 30.25 £ 3.57
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