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Sliding Wear Mechanism of Ultra-Fine Grained Low Carbon
Dual Phase Steel as a Function of Applied Load

H. S. Yu!, S. K. Yi!, D. H. Shin? Y. S. Kim*

Abstract
Dry sliding wear behavior of ultra-fine grained (UFG) plain low carbon dual phase steel, of which microstructure
consists of hard martensite in a ductile ferrite matrix, has been investigated. The wear characteristics of the UFG dual
phase steel was compared with that of a coarse grained dual phase steel under various applied load conditions. Dry sliding
wear test were carried out using a pin-on-disk type tester at various loads of IN to 100N under a constant sliding speed
condition of 0.20m/s against an AISI 52100 bearing steel ball at room temperature. The sliding distance was fixed as
1000m for all wear tests. The wear rate was calculated by dividing the weight loss, measured to the accuracy of 10-5g by
the specific gravity and sliding distance. The worn surfaces and wear debris were analyzed by SEM, EDS and
profilometer. Micro-vickers hardness of the cross section of worn surfaces were conducted to analyze strain hardening
underneath the contact surfaces. The wear mechanism of the UFG dual phase steel was investigated with emphasis on the

unstable nature of the grain boundaries of the UFG microstructure.
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Table 1. Chemical composition of the low carbon steel
used in the present study (wt. %)

C Si Mn \% N P S

0.15 | 0.25 | 1.06 | 0.06 | 0.003 | <0.01 | <0.008
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Fig. 1 SEM micrographs of the CG-DP (a), and
UFG-DP (b).
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Fig. 2 Variation of wear rates of UFG-DP, CG-DP and
normalized steel specimens as a function of the
applied load.

A s 2R odxrd dade FEsd



AR $g Yrtd A4S Holi glom, F
gk o]gzA slelA ECAP—S— E8 ARYL v
A3t A7 UFG-DP Al#o] CG-DP Al#AKRT $4
g fetE BA S Holn 9l

TESE AERT 1%2&14714 Yol E A4 o)

53 AL oA AF@elA A upe}h o)
nAAE 2 DA E A= sEAS 9w
BH4e 2y HEoR AT

Siiding Direction
[Pt Mkt

Coarse DP»Stee'I ‘

Layer

Work
Hardening

Fig. 3 SEM micrograph and wear mechanism of the
cross section of UFG-DP and CG-DP tested at SN.
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Fig. 4 Micro Vickers hardness measured at the cross
section of UFG-DP wear tested at the load of SN
as a function of the depth from the worn surface.
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Fig. 5 Variation of wear rates of UFG-DP and CG-DP
as a function of the applied load.
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Fig. 6 SEM micrograph and wear mechanism of the
cross section of UFG-DP tested at SON.
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