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Friction Transition Diagram Considering the Effects of Oxide Layer Formed
on Contact Parts of TiN Coated Ball and Steel Disk in Sliding
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Abstract

In this study, the effects of oxide layer formed on the contact parts of TiN coated ball and steel disk in

sliding are¢ investigated. Also wear mechanism to form the oxide layer and the characteristics of the oxide

layer formation are investigated. AISI 52100 steel ball is used for the substrate of coated ball specimens.

Two

types of coated ball specimens were prepared by depositing TiN coating with 1 and 4 um in coating thickness.

AISI 1045 steel is used for the disk type counter-body. To investigate the cffect of oxide layer on the contact

parts of the two materials, the tests were performed both in air for forming oxide layer on the contact parts

and in nitrogen environment to avoid oxidation. And to study the effects of surface roughness of counter-body,

TiN coating thickness and contact load of sliding test on the chamcteristics of oxide layer formation on

counter-body, various tests were carried out. From the results, the friction characteristics between the two

materials was predominated by iron oxide layer that formed on wear track on counter-body and this layer

caused the high friction. And the formation rate of the oxide layer on wear track increascd as the real contact

arca between the two materials increased as the contact load incercased. the TiN coating thickness decreased

and the surface of counter-body smoothened.
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Table 1 Contact number of cycle up to the time to be formed oxide layer on wear track on steel disk
Surface roughness of the steel disks
Ra 0.2um Ra 0.1um Ra 0.06um
Coating thickness
1pm 4um lpm 4um lpm 4um
Normal Load
0.3N 73 98 23 75 6 0
0.4N 40 60 12 29 0 0
0.5N 34 40 9 20 0 0
0.6N 26 36 5 12 0 0
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Fig. 14 Friction transition diagram; contact number of
cycle up to the time to be formed oxide layer on
wear track on steel disk as a function of normal

load
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