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Effect of Prior Deformation on the Sliding Wear of Ultra-Fine
Grained Ferrite-Martensite Dual Phase Steel

J. K. Park, S. K. Yi, D. H. Shin, and Y.-S. Kim

Abstract

Effect of prior deformation on the sliding wear of the ultra-fine grained (UFG) ferrite-martensite dual phase (DP) steel
was investigated. The UFG DP steel was fabricated by the ECAP and subsequent intercritical annealing. The steel was
cold rolled before the wear test, and the effect of the prior deformation on the wear was examined. The wear tests were
carried out at various loads against a bearing steel ball. The wear rate of the UFG DP steel that did not experience the
prior deformation was higher than that of the coarse-grained (CG) DP steel, because of more severe surface shear
deformation. The wear rate of the specimens with prior deformation was much higher than that of the specimen without
prior deformation. The deformed CG DP specimen showed higher rate than the deformed UFG DP specimen, and the
rate-variation of the CG DP steel was much bigger under the same test condition.
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Table 1. Chemical composition of the low carbon steel used in the present study (wt. %)

C Si Mn v N P S
0.15 | 0.25 | 1.06 | 0.06 | 0.003 | <0.01 | <0.008
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Fig. 1 FESEM micrographs of the CG-DP (a), rolled CG-DP (50%) (b), UFG-DP (¢), and rolled UFG-DP (50%) (d)
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Table 2. Hardness of the UFG-DP and CG-DP specimens (HRB)

Specimen (reduction ratio) | Hardness (HRB) | Specimen (reduction ratio) | Hardness (HRB)
UFG-DP 96.9 CG-DP 95.4
UFG-DP (10%) 105.4 CG-DP (10%) 97.3
UFG-DP (30%) 107.2 CG-DP (30%) 105.0
UFG-DP (50%) 109.1 CG-DP (50%) 106.0
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Fig. 2 Wear rate of the UFG-DP and CG-DP steel specimens as a function of the amount of prior deformation
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Fig. 3 TEM micrographs of the wear tested UFG-DP (a), and the rolled (50%) UFG-DP specimen (b)
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