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Table 1 Thermal spraying parameters of HVOF

Oxygen Oxygen Oil Oil  Spraying  Powder
pressure/  flow/  pressure/ flow/ distance/ feed/
MPa  m*h? MPa Lh* mm kg min™

1.4 50 1.5 27 380~400 0.05
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Table 2 Orthogonal factors and levels

Levels
Factors
1 2 3 4
Wheel speed, vs/m s 20 21 22 23

Feed rate, f/mm min™ 200 150 100 50

Grinding depth, a,/mm 0.01 0.013 0.016 0.019
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Table 3 Orthogonal experimental design

Sample vg/m st f/mm min’* a,/mm
1# 20 200 0.01
2# 20 150 0.013
3# 20 100 0.016
A4 20 50 0.019
5# 21 200 0.013
6# 21 150 0.01
T# 21 100 0.019
8# 21 50 0.016
o# 22 200 0.016
10# 22 150 0.019
11# 22 100 0.01
12# 22 50 0.013
13# 23 200 0.019
14# 23 150 0.016
15# 23 100 0.013
16# 23 50 0.01
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Fig.1 Friction and wear test
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Table 4 Friction and wear test parameters

Applied load/N Sliding speed/m min™ Time/min

20 100 20

Fe-based amorphous alloy a
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Fig.2 XRD patterns of Fe-based amorphous alloy (a) and
HVOF coating (b)
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Fig.3 Hardness gradient of the coating
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Fig.4 Cross section of the coating
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Fig.6 Surface morphology of coatings after friction and wear
test: (a) sample 11# and (b) sample 12#
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Fig.7 Friction coefficient of the coatings
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Fig.9 Effect of grinding parameters on wear rate
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Fig.12 Effect of grinding parameters on corrosion rate
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Wear Resistance and Corrosion Resistance of Fe-based Amorphous Alloy Coatings

Zhao Guogiang, Zhang Song
(Key Laboratory of High Efficiency and Clean Mechanical Manufacture (Ministry of Education), Shandong University, Jinan 25006 1,
China)

Abstract: Fe-based amorphous alloy coatings were prepared by high velocity oxygen fuel (HVOF) thermal spraying on 316 stainless steel
substrate. The grinding performance, the wear resistance and the corrosion resistance of the ground surface for the Fe-based amorphous
alloy coatings was explored. The results show that the grinding depth influences the surface roughness and corrosion resistance of the
coatings’ surface the most, and the feed speed takes the second place. The feed speed influences the wear resistance of the coatings’
surface the most, and the grinding depth takes the second place. Besides, the grinding speeding has the minimal impact on surface
roughness, the wear resistance and the corrosion resistance of the coatings’ surface. Finally, the best grinding parameter combination was
selected according to the different characteristics of coatings.

Key words: high velocity oxygen fuel thermal spraying; Fe-based amorphous alloy coatings; corrosion resistance; wear resistance
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