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The wear resistance of D2 cold work tool steel, which was uncoated and coated with vanadium
carbice, was studied with a block on ring tester by sliding with AISI 1020 carbon steel. The normal load was in
the range of 4 to 12 kilograms. The disk speed was in the range of 1.3 to 6.8 meters per second and the testing
distance was in the range of 0 to 8250 meters. The test was done at ambient temperature and uncer
atmospheric condition. The wear trace after testing was investigated by optical and scanning electron
microscope. The result of experiment showed that, at the testing distance of 3,180 meters and the disk speed of
1.3 meters per second, the wear of D2 steel at the normal load of 12 kilograms was severe wear and plastic
deformation founded in wear trace. While at the normol load of 4 and 8 kilograms mild wear was happened and
plastic deformation was not founded in wear trace. The continuous sliding had more weight loss than
discontinuous sliding and clearly groove that was abrasive wear occured while the discontinuous sliding did not
exhibit abrasive wear. The wear of vanadium carbide coating layer at normal load 4 to 12 kilograms was not
severe wear and weight loss by the continuous sliding wear was lower than that by the discontinuous sliding
wear. The continuous sliding, which had characteristic of sliding between vanadium carbice layer and carbide
debris, resulted in lower friction coefficient and wear than discontinuous sliding which had characteristic of
sliding between vanadium carhide layer and carbon steel disk. The coating layer can reduce wear at every
normal load. At the normal load of 12 kilograms, the coating layer can reduce wear more than that at normal load
of 4 and 8 kilograms. The coating layer can reduce wear rate when normal load increased due to high hardness,
low friction coefficient and strong adhesion with substrate of the coating layer. Even though the coating was
crack, wear was reduce significantly.

The results of continuous test at the distance of 8,250 meters, the normal load range of 4 to 12
kilograms, the disk speed range of 1.3 to 6.8 meters per second showed that the normal load had more influence
on the wear of uncoated D2 tool steel than disk speed. Wear occured at low speed test with high normal load,
more than those at high speed with low normal load. The disk speed had more influence on the wear of
vanadium carbide coating layer than the normal load. When the speed was changed from low to high, the
coating layer was more worn than when the normal load was changed from low to high. The coating yer can
reduce wear of D2 tool steel at every speed.
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