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Abstract —

A modified surface layer by ion implantation is very thin (under 1 pm) but has superior mechanical

characteristics. therefore Ion implantation has been used successfully as a surface treatment technology to
improve the wear, fatigue, and corrosion resistances of materials. MEVVA which is a kind of ion beam apparatus
has merits of low cost and is usable to various metals, but occurs a droplet ranging from micron to tens of micron
on the implanted surface at ion implantations. wear is a dynamic phenomenon on interacting surfaces with rel-
ative motion. Since wear changes in condition of the surface, we should control to surface. In order to improve
a wear resistance of Ti ion implanted 1C-3Cr steel(material for roller in the cold working process), it is essential
to investigate the effect of the droplets on the wear characteristics. In this study, we investigate the effect of the
droplets on the wear characteristics of 1C-3Cr steel using SEM Tribosystem as in-situ system. Results show that
the droplet occurred at ion implantation becomes the cause of severe wear. Therefore, the ion-implanted surface
should be removed the droplet to improve wear resistance.

Key words —ion implantation, MEVVA(Metal Vapor Vacuum Arc type), droplet, 1C-3Cr steel, Ti ion, wear,

SEM tribosystem.
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(a) Disk specimen (DS2)

(b) Disk specimen (DS3)
Fig. 1. SEM micrographs of the disk specimen.
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(a) A point: surface (b) B point: droplet

Fig. 2. Elementary analysis of Ti ion-implanted specimen
(DS2) with XMA.
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Fig. 3. Schematic diagram of wear apparatus in a SEM
Tribosystem.
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Fig. 4. SEM micrographs of wear mode.
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Fig. 5. Transition of wear mode with friction cycles and
loads.
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Fig. 6. Variation in depth of wear groove with friction
cycles and loads.
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(a) Droplet at DS2
Fig. 8. SEM micrographs of droplet and wear groove at DS2.

(b) Elementary analysis at C
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Fig. 9. Effect of the depth of ion-implantation on wear
mode.
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