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Effects of sliding wear history on subsequent friction and
wear characteristics of carbon steel under varying load

Yoshifumi AMAMOTO (Material Science and Production Engineering)
Hozumi GOTO (Intelligent Mechanical Engineering)

Abstract

Machines and components in operation are usually subjected to varying loads. Despite this, wear

testing has usually been conducted under constant loads. In this study, in order to investigate the ef-

fects of changes in loading on the transition from mild to severe wear, pin-on-disk type wear tests of

carbon steel in contact with itself were conducted in moist air under dry sliding. During wear testing,
the contact load was changed in a step-wise manner just one time, from low to high levels. A longer
sliding distance under mild wear conditions at low load in the first stage produces a more flattened and

oxidized sliding surface with good wear resistance. In other words, a “quasi-mild wear” regime with
low rate occurred, similar to the mild wear, even at high loads in the second stage. The critical sliding
distance Lserica in the first stage necessary for the transition to quasi-mild wear in the second stage is

given by an empirical formula. The proposed formula indicates that Ls.ia decreases with an increase
in the first-stage load and a decrease in the second-stage load. In conclusion the quasi-mild wear can
be attained under shorter sliding distance at higher loads in the first stage.

Keywords: Carbon steel, mild wear, severe wear, transition, load change.
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Table 1 Chemical composition of carbon steels (wt%)
C Si  Mn P S Cu Ni Cr
Pin specimen
0.33 0.19 0.73 0.014 0.015 0.16 0.05 0.07
Disk specimen

0.35 0.19 0.74 0.019 0.021 0.02 0.02 0.12
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Fig. 1 Pin-and-disk type friction and wear apparatus
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Fig. 2 Loading pattern for wear tests under increased load
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Fig. 3 Wear curves
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Fig. 5 Relationship between total specific wear rate of pin
and disk and sliding distance in 1st stage
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