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HV550 does not work harden in the test as much as HV500B, which could be a combined effect of
its lower ductility and shearing-off of the hardened tribolayer thus revealing less deformed and
softer material in HV550.

The effect of initial hardness is more significant in the moderate wear region where the steels show
less surface hardening. As expected, HV750 had the best wear resistance and the two 500HV grades
showed essentially the same wear rate. However, the HV550 steel performed almost as well as the
carbide reinforced steel. When comparing the results of moderate and high wear regions after ten
cycles, the martensitic steels show an increase in the wear rate by a factor of 5…9  The HV750
showed only a three times higher wear rate value at the higher load. Ideally the increase should be
double, if the materials behaved linearly as a function of load.

Figure 10. Surface hardness at the groove bottom and wear energies of the studied steels as a
function of overlapping cycles a) at 40N load and b) at 80N load.

The friction values remain rather constant in the moderate wear region, as shown in Figure 11a. The
second cycle, however, shows slight increase in some steels suggesting that the frictional force is
increased due to the removal of particles from the ridge regions. In the high wear region, friction
generally decreases due to increasing surface hardening, and for the same reason the increase in the
penetration depth slows down with the increasing number of loading cycles. Once the maximum
surface hardness is reached, the friction values stabilize to a more or less constant level.

Figure 11. The average coefficient of friction for the studied steel grades at a) 40N and b) 80N
constant loads as a function of abrasion cycles.

The abrasion mechanism (i.e., cutting vs. plasticity or ploughing) does not seem to change much as
a function of wear cycles, although a slight decreasing tendency may be observed in most of the
cases shown in Figure 12. However, the transition from the low wear region to the high wear region














	Abstract

