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Abstract

Due to the work environment of cars’ piston rings is hard and wear is the most common failure
mode, surface performance of piston ring is very important. Piston rings are usually made of
ordinary gray cast iron, and the surface is plated with a layer of nanocrystal ni-co alloy coating
by electric pulse deposition technology in order to improve the surface performance of the
components. In this paper, the effects of different heat treatment processes on the structural
performance of the piston ring substrate and surface coating were studied. The results show that:
High-temperature heat treatment can greatly improve the microhardness of the matrix, however,
the microhardness of the coating usually decreased in different degrees at that time. Low temper-
ature annealing at 250°C can slightly improve the microhardness of the coating, but with the in-
crease of the annealing temperature, the microhardness of the coating decreases. In different heat
treatment processes, low-temperature annealing at 250°C is the best process to improve the per-
formance.
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Table 1. Chemical composition and mechanical properties of gray cast iron
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Table 2. Three different high temperature heat treatment processes

F2 ZHMAESERALETZ

iy AT

TZ1 B H AL S 860°C ki 20 min: ¥R ALHE 2 h, 200 CIRIEEK 2 h
T#2 B H AL S 880°C fk 20 min: ¥R AL 2 h, 200 CIRIEEIK 2 h
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Table 3. Four different low temperature heat treatment processes
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Figure 1. Microstructure diagram after different treatments: (a) Untreated sam-
ple; (b) Sample in process 1; (¢) Sample in process 2; (d) Sample in process 3
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Figure 2. Matrix hardness values of different high temperature
heat treatment processes
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Figure 3. Hardness values of coatings in different high temper-
ature heat treatment processes
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Figure 4. Microstructure diagram after different low temperature treatment:
(a) Process 4 sample; (b) Process 5 sample; (c) Process 6 sample; (d) Process
7 sample
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Figure 5. Hardness value of coating under different low tem-
perature heat treatment processes
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