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Development of Methodology for Evaluating Tribological
Properties of lon-Implanted Steel
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ABSTRACT

Ton implantation has been used successfully as a surface freatment technology to improve the wear,
fatigue and corrosion resistances of materials. A modified surface layer by ion implantation is very
thin(under 1 m). but it has different mechanical properties from the substrate. It has also different wear
characteristics. Since wear is a dynamic phenomenon on interacting surfaces with relative motion, an effec-
tive method for investigating the wear of a thin layer is the observation of wear process in microscopic
detail using in-situ system. The change of wear properties produces the transition of wear mode. To know
the microscopic wear mechanism of this thin layer, it is very important to clarify its microscopic wear mode

In this paper, using the SEM and AFM Tribosystems as in-situ system, the microscopic wear of Ti ion-
implanted 1C-3Cr steel, a material for roller in the cold working process, was investigated in repeated slid-
ing. The depth of wear groove and the specific wear amount were changed with transition of microscopic
wear mode. The depth of wear groove with friction cycles in AFM tribosystem and specific wear amount of
Ti ion-implanted 1C-3Cr steel were less about 2-3 times than those of non-implanted 1C-3Cr steel. The
microscopic wear mechanism of Ti ion-implanted 1C-3Cr steel was also clarified. The microscopic wear
property was quantitatively evaluated in terms of microscopic wear mode and specific wear amount.

Key Words : Microscopic Wear Mechanism(¥|A1& ®}E. 717), Microscopic Wear Mode(P]A]1 3 v}= &ef),
T ion-Tmplantation(Tiol€ F%4), 1C¢-3Cr Steel(1C-3Cr7d), Specific Wear Amount(¥]et=2),
SEM Tribosystem(SEM E&fe| 24| 28) AFM Tribosystem(AFM Egto] BA| ~8l),
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Fig. 1 The AES depth profile for Ti ion-implanted specimen
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Fig. 2 Variation in Vickers's microhardness as a function of
normal load in the Ti ion-implanted and
non-implanted specimens
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Fig. 7 Variation in cross-sectional profiles of the wear
grooves of Ti ion-implanted specimen with friction
cycles. (Pin radius: 25/m)
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