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Effect of Applied Load and Sliding Speed on Wear
Behavior of Thermally Sprayed STS316 Coating
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Abstract: This article aims at investigating the effect of applied load and sliding speed on wear behavior

of thermally spraryed STS316 coating. STS316 coatings were fabricated by flame spray process according

to optimal parameters on steel substrates. Dry sliding wear tests were performed on STS316 coating using
four different applied load as 10, 15, 20 and 25 N and four different sliding speed as 15, 30, 45 and 60
rpm. Wear behavior on worn surface was investigated using scanning electron microscope(SEM) and

energy disperive X-ray spectroscopy(EDS). The dominant wear mechanism of STS316 coating under low

applied load and sliding speed was oxidation on worn surface. However, under high applied load and

sliding speed the principal wear mechanism was abrasion on oxidation film and damage of oxidation film.
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Table 1 Chemical compositions of STS316 powder used(wt%)

Fe Cr Ni

Mo Si C

Bal. 17 12

2.5 1 0.1

Table 2 Spray condition

Acetylene gas flow (ft'/h) 44
Oxygen gas flow (ft'/h) 44
Powder feed rate (Ib/min) 30

Spray distance (mm) 160

Table 3 Wear test conditions

Type Ball-on-disk

Sliding speed 15, 30, 45, 60 rpm

Applied load 10, 15, 20, 25 N

Wear distance 1000 cycle
Counterpart AISI 5200
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Fig. 1 Variation of wear loss of STS316 coating
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Table 4 Chemical composition of the worn region analyzed by EDS

Fe Cr Ni Si Co Mo (¢}
As-sprayed 62.96 17.62 11.04 7.43 0.55 0.39 -
Region 1 35.28 10.08 5.57 3.38 0.4. - 45.25
Region 2 63.53 17.68 10.3 7.23 0.89 0.37 -
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Fig. 3 SEM morphologes of the worn surface of STS316 coating and EDS analysis spectrum
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Fig. 4 SEM morphologies of the worn surface of
STS316 coating : wear speed 60 rpm,
applied load a) 10 N, b) 25 N
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Fig. 6 Variation of friction coefficient according to

applied load and sliding speed
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