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Abstract

Amorphous alloys have also been called glassy alloys or non-crystalline alloys. They are made by
the rapid solidification. The solidification occurs so rapid that the atoms are frozen in their liquid
configuration. There are unique magnetic, mechanical, electrical and corrosive behaviors which
result from their amorphous structure.

In the study, amorphous coatings were manufactured with Ni-Cr-B-Si powders by flame spray.
Measurement of hardness, wear resistance, corrosion resistance and observation of microstructures
and XRD, DSC were performed to investigate characteristics of amorphous coatings.

The experimental results obtained as follow : '

1) Amorphous powders could not be manufactured with the spraying in the liquid nitrogen. But,
amorphous coatings could be manufactured with the rotation cooling method by liquid nitrogen. In
the fabrication of amorphous coatings, major factor was the rapid cooling by rotation of the
substrate.

2) Hardness of coatings was obtained Hv 960 by formation of amorphous phase. But, wear
resistance decreased. That was due to porosity in the coatings by the rapid cooling.

3) In the case of corrosion resistance, amorphous coatings were superior to air-cooled coatings.
That was due to formation of amorphous phase.

4) After amorphous coatings were heat-treated at 520C for lhr, hardness increased 80% and
wear resistance increased 30% comparing with air cooled coatings. These were due to
crystallization of amorphous phase and decrease of porosity by heat-treatment.
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Table 1 Chemical compositions of thermal
spray powders (at.%)

Ni Cr Fe Si B C
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Table 2 Conditions of flame spray coatings.

Spray gun Metco 5P-11 Thermospray gun
Lighting Oxy. 34 psi
pressure Acet. 17 psi
Spray distance (mm) 120 mm
Spray angle 90°
Spraying time 35 sec

ratation drum ——, substrate

/

spraying

— —

liquid nitrogen

Fig. 1 Schematic of spray process
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air cooled coatings (c)
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