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Effects of Counterpart Materials on Wear Behavior of Thermally
Sprayed Ni-based Self-flux Alloy Coatings
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Abstract : This study aims at investigating the wear behavior of thermally sprayed Ni-based self-flux alloy

coatings against different counterparts. Ni-based self-flux alloy powders were flame-sprayed onto a carbon

steel substrate and then heat-treated at temperature of 1000 C. Dry sliding wear tests were performed using
the sliding speeds of 0.2 and 0.8 m/s and the applied loads of 5 and 20 N. AISI 52100, ALQOs, SisNy and ZrOs
balls were used as counterpart materials. Wear behavior of Ni-based self—flux alloy coatings against different

counterparts were studied using a scanning electron microscope(SEM) and energy dispersive X-ray

spectroscopy (EDX). It was revealed that wear behavior of Ni-based self-flux alloy coatings were much

influenced by counterpart materials.
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Table 1 Chemical compositions of 16CNS powder
used(wt %)
Ni | Cr Si B Cu | Mo | Fe C

5368|1447 | 670 | 1740 | 222 | 147 | 211 | 1.96

Table 2 Spray process parameters

Oxygen Acetylene Powder Spray
pressure pressure feed rate distance
0.21 [MPa] | 0.10 [MPal | 0.23 [Kg/min] |80 [mm]
Table 3 Wear test conditions
Type Ball-on-disc
Sliding speed 0.2, 0.8 [m/s]
Applied load 5, 20 [N]
Counterpart AISI 52100, AlQOs,
materials SisNy, ZrOs
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Fig. 1 Wear rate of coating layers :

(b) sliding 0.8 m/s, applied load 5 N and 20 N

(a) sliding speed 0.2 m/s, applied load 5 N and 20 N,
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Fig. 2 Worn surface of coating layer at the sliding speed of 0.2 m/s with different counterparts and applied load
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Fig. 3 Worn surface of coating layer at the sliding speed of 0.8 m/s with different counterparts and applied load
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Fig. 4 Wear rate of coating layers :

(a) applied load 5 N, sliding speed 0.2 m/s and 0.8 m/s,
(b) applied load 20 N, sliding speed 0.2 m/s and 0.8 m/s
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Fig. 5 Worn surface of coating layer at the applied load of 5 N with different counterparts and sliding speed
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Fig. 6 Worn surface of coating layer at the applied load of 20 N with different counterparts and sliding speed
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Fig. 7 EDX results of worn surface against different counterparts at applied load of 5 N and sliding

speed of 0.2 m/s :
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