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Abstract

Dry sliding wear behavior of AISI 52100 steel that has a pearlite or bainite microstructure was characterized to explore
the effect of microstructure on the wear of the steel. Isothermal heat treatments were employed to obtain the different
microstructures. Pin-on-disk type wear tests of the steel disk were performed at loads of 25~125N in air against an
alumina ball. Sliding speed and wear distance used were 0.1m/sec and 300m, respectively. Worn surfaces, wear debris and
cross-sections of the worn surfaces were examined with SEM to investigate the wear mechanism of the steel. Hardness of
the steel was also evaluated. Wear rate of the steel was correlated with the hardness and the microstructure. On the whole,
wear resistance increased with an increase in hardness. However, the pearlite microstructure showed superior wear
resistance as compared to the bainite microstructure with a similar hardness. The effect of the microstructure on the wear
rate was attributed to the morphological differences of the carbide in the microstructure, which was found to have a

significant effect on strain hardening during the wear.
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Table 1 Heat treatment conditions, microstructure
and hardness of the AISI 52100 steel
Sample|  Isothermal Heat  |Hardness
No. | Treatment Condition” | (HV)

Microstructure

B1 300 <C, 2hr / WQ 497 | Fine bainite
B2 330 «C, 2hr / WQ 350 |Coarse bainite
P1 650 <C, 0.5hr / WQ 312  |Fine pearlite

P2 700 <C, 0.5hr /WQ 273
P3 700 <C, 1.5hr /WQ 208

Coarse pearlite
Coarser pearlite

*WQ: water quenching
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Fig. 1 Optical and SEM micrographs of specimens
after isothermal heat treatments: (a) B1, (b)
B2, (c) P1, (d) P2 and (e) P3
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Fig. 2 Variation of sliding wear rates of the bainite
(B1) and pearlite (P1) specimens as a function
of applied normal load

Fig. 3 SEM micrographs of worn surfaces of P1
specimen tested at 75 N (a) and of Bl
specimen tested at 125N. The arrow in (b)
indicates solidified wear debris after melting
during the wear
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Fig. 4 Sliding wear rates of the bainite(B1, B2) and
pearlite(P1, P2, P3) specimens with different
initial hardness values.
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Fig. 5 Variation of sliding wear rates of the bainite
(B1, B2) and pearlite(P1, P2, P3) specimens as
a function of increase in hardness at the
wearing surface
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Fig. 6 FESEM mlcrograph of the cross section of the
B1 specimen (bainite) tested at 100 N

Fig. 7 FESEM micrographs of the cross section of the
specimens with pearlite microstructure wear
tested at 100N: (a) P1(fine and uniform
pearlite) and (b) P3(degenerated pearlite)
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Fig. 8 Variation of micro Vickers hardness as a
function of depth from the worn surface of
the bainite (B1, B2) and pearlite (P1, P2, P3)
specimens
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