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Wear behavior of sub-microcrystalline metals produced by severe plastic deformation
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Sliding wear behavior of sub-microcrystalline pure iron discs produced by
high-pressure torsion (HPT) straining was studied using a ball-on-disc configuration against a cemented
carbide (WC-Co) counter body. The effects of the strain in the HPT process and the duration of wear tests
were investigated, and the surface morphology, subsurface microstructure and hardness of the specimens
were examined. The degree of wear in the discs decreased considerably with increasing number of turns
during HPT, and the wear resistance of pure iron was significantly improved by HPT straining owing to the
high hardness of HPT-processed iron. The specific wear rate was inversely proportional to the Vickers
hardness of the discs. This study is the first to show that submicron grains produced by HPT straining
were further refined to a size of 100-150 nm by friction shear straining beneath the worn surface while
grain refinement of iron is saturated upon further straining in HPT processing.
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