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Tribological Properties of High—chromium Cast Iron Coating

Developed by Plasma Spraying
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Abstract: High-chromium cast iron (HCCI) and 316L stainless steel (3161.SS) coatings were developed by
atmosphere plasma spraying to overcome the working conditions of high temperature and friction in the oily
corrosive environment that happens in the aluminium alloy engine cylinder. Microhardness, porosity, thickness
and microstructure of the coatings were tested and analyzed by digital vickers microhardness tester, image a-
nalysis software, desktop scanning electron microscope, and thermal field emission scanning electron micro-
scope, respectively. Comparative experiment was conducted to investigate the tribology performance of the two
coatings and HT200 grey cast iron that was a typical cylinder material under air, pure engine oil, and simula-
tive corrosive engine oil conditions. The results show that the high—chromium cast iron coating has optimal tri-
bology properties under corrosive condition.
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Table 1 Chemical composition of used powders(w/ % )

Coating material Cr Ni Si Mo C Fe

HCCI 16.00 0.46 0.55 2.20 Bal

316LSS 16.20 10.20 0.80 2.10 0.03 Bal

(a) High-chromium cast iron powder (b)316L stainless steel powder
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Fig. 1 Morphologies of high—chromium cast iron power and 316L stainless steel powder
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Table 2 Spraying conditions
Parameter Values
Arc voltage/V 50
Arc current/A 500
Primary gas(Ar)/(L « min™ ") 32
Secondary gas(H,)/(L ¢« min™") 0.72
Carrier gas(N;) /(L » min~ ") 6.67
Spray distance/mm 100
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Fig. 2 Cross section morphologies of coatings
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Table 3 Microhardness, porosity and thickness of coatings

(a) Coating A (b) Coating B
&l 3 I )2 XRD i &4
Fig. 3 XRD testing results of coatings
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Fig. 4 SEM morphology and EDS analysis of coating B
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Fig. 5 Friction coefficient and volume abrasion rate of samples
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Fig. 6 Morphologies of wear scars of coatings
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