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Abstract

The current study was conducted to elucidate the effect of cementite morphology and matrix-ferrite microstructure on
sliding wear behavior in spheroidized high carbon (1wt. % C) steel. The high carbon steel was initially heat treated to obtain
a full pearlite or a martensite microstructure before the spheroidization. The spheroidizing heat treatment was performed on
the full pearlitic steel for 100 hours at 700°C and tempering was performed on the martensitic steel for 3 hours at 650C. A
spheroidized cementite phase in a ferrite matrix was obtained for both the full pearlite and the martensite microstructures.
Sliding wear tests were conducted using a pin-on-disk wear tester with the heat treated steel as the disk specimen. An
alumina(Al,O3) ball was used as the pin counterpart during the test. After the spheroidizing heat treatment and the tempering,
both pearlite and martensite exhibited similar microstructures of spheroidized cementite in a ferrite matrix. The spheroidized
pearlite specimens had lower hardness than the tempered martensite; however, the wear resistance of the spheroidized
pearlite was superior to that of the tempered martensite.
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Table 1 Chemical composition of the tested steel (wt. %)
C Mn Si Cr
1.0 0.31 0.26 2.17
Table 2 Heat treatment condition, microstructure, and micro Vickers hardness
Specimen Symbol Heat treatment Condition Microstructure Hardness (HV1)
P 1050 C for 30 min, 650 C for 30 min, W.Q. Lamellar Pearlite 362.6
SP After P treatment, holding at 700 C for 100 h, F.C.2 Speroidized Pearlite 225.3
M Holding at 840 C for 1 h, O.Q.3) Martensite 904.2
™ After M treatment, holding at 650 C for 3 h, W.Q. Tempered Martensite 285.7

1) W.Q.: water quenching, 2) F.C.: furnace cooling, 3) O.Q.: oil quenching
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Fig. 1 A schematic diagram of the high-stress dry sliding
pin-on-disk wear tester
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Fig. 2 FE-SEM micrographs of the heat-treated 1 wt. %
C steel specimens: (a) P, (b) M, (c) SP, and (d) TM
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Fig. 3 Dry sliding wear rate of the 1wt.%C steel
specimens with different microstructures
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Fig. 4 SEM micrographs of worn-surface cross sections
of the tested SP (a), (b) and TM (c), (d) specimens
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Fig. 5 Micro Vickers hardness of the tested SP and TM
specimens as a function of depth from the worn
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Fig. 7 SEM micrographs of wear particles of the 5m
tested SP (a) and TM (b) specimens, worn
surface of the 5m tested SP (c) and TM (d)
specimens
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Fig. 9 FE-SEM micrographs of the 3-body worn surfaces
of the SP (a) and TM (b) specimens
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