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SYNOPSIS

Formation of FesCrisMo,6C14B 1o metallic glass phase on the aluminum alloy substrate has bean a high velocity
oxy-fuel (HVOF). Fe-based metallic glass sprayed coating with the thickness of about 200 ~ 250 um has been
successfully formed on the A5052 aluminum alloy substrate with good adhesion by HVOF spraying process.
Sprayed coating with the amorphous state exhibited high hardness with Vickers Micro hardness of HV 913—-1120
and low wears loss, but comparably high friction coefficient of 0.7 to 0.8 evaluated by a ball-on-disc wear test
under dry condition. However, friction coefficient of the Fe-based metallic glass sprayed coating can be improved

to 0.07 u by using engine oil as a lubricant.
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Fig.1 Scanning electron micrographs showing the morphology
of the powder; (a) Coarse powder, (b) Fine powder.

Table 1 Experimental conditions of the HVOF spraying using a
TAFA JP-5000HP spraying gun.

Spray gun TAFA JP-5000HP
N Fuel (Kerosene) flow rate 5.1, 61,71 GPH*
Oxygen gas flow rate 1800 SCFH**
Step Smm
Coating thickness 200~250pum
Gun traverse speed 1000 mm/sec.

Spray distance 380 mm
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Fig.2 Optical micrographs of the cross section of the coatings sprayed with different fuel flow rates; (a) 5.1 GPH, (b) 6.1 GPH and (¢) 7.1
GPH with coarse powder; (d) 5.1 GPH, (e) 6.1 GPH and (f) 7.1 GPH with fine powder.
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(a) Feedstock Powder
(b) Sprayed coating with coarse powder
(¢) Sprayed coating with Fine powder
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Fig.3 XRD spectra of the feedstock powder and its sprayed
coatings; (a) Feedstock powder, (b) sprayed coating of the
coarse powder and (c) sprayed coating of the fine powder.
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Fig.4 Hardness variations of the sprayed coatings with different
fuel flow rates.
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Fig.5 Porosity variations of the sprayed coatings with different
fuel flow rates.
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Fig.6 Wear loss of the sprayed coatings with different fuel flow
rates after ball-on-disc wear test.
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Fig.7 Variation of friction coefficient of the sprayed coatings
during ball-on disc wear test under dry condition.
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Fig.8 Wear loss of the sprayed coatings with different fuel flow
rates, FC and SKD after ring-on-disc wear test.
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Fig.9 Variation of friction coefficient of the sprayed coatings,

comparing with those of FC and SKD during ring-on disc
wear test under lubricant with engine oil.
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Fig.10 Micrograph of worn surface its 3D image after ring-on-disc
wear test; (a) worn surface of the sprayed coating of 6.1
GPH with fine powder and its 3D image (c), (b) worn surface
of the SKD and its 3D image (d).
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