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Abstract-The effects of oxide layer formed on TiN coated ball and counter-body have been investigated from the
frictional point of view during sliding tests. AISI52100 steel ball was used for the substrate of coated specimens.

Two types of coated specimens were prepared by depositing TiN coating with 1 and 4pum in coating thickness.
AISI1045 steel was used for the disk type counter-body. To investigate the effect of oxide layer on the contact
parts of two materials, the tests were performed both in ambient for forming oxide layer on the contact parts and

in nitrogen environment to avoid oxidation.

Key words-TiN coating; Iron oxide layer; Sliding wear; Wear mechanism; Real contact area.
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Fig.1 Schematic diagram of sliding tester.
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Fig.2 COF signal from the sliding test with uncoated ball

specimen and steel disk specimen with Ra 0.2um under
0.3N of contact load in ambient condition.
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Fig.3 COF signal from the sliding test with TiN coated
ball with 4um coating thickness and steel disk specimen
with Ra 0.2um under 0.3N of contact load in ambient
condition. ‘
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Fig.4 COF signals from the sliding test with TiN
coated ball with Ium coating thickness and disk
specimen with Ra 0.06um in ambient and nitrogen
environment under 0.5N of contact load.
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Fig.5 The SEM photograph and EDS line profile of the
wear track used in the test of Fig.4.
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Fig.6 COF signal from the sliding test with new contact
part of the TiN coated ball with {um coating thickness
and the wear track existed oxide layer of disk with Ra
0.2um under 0.5N of contact load
environment.
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Fig.7 COF signal from the sliding test with contact part
existed oxide layer of the TiN coated ball with 1pum
coating thickness and the new contact part of disk with
Ra 0.2um under 0.5N of contact load in nitrogen
environment.
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(a) First time used contact part of TiN coated ball
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Fig.8 COF signals from the sliding test conducted three
times under 0.5N of contact load in ambient with same
contact part of the TiN coated ball with Jum coating
thickness and new contact parts of steel disk specimen
with Ra 0.2um.
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Fig.9 The SEM photographs and EDS analysis
results of the sliding contact part of TiN coated balls
used in the test of Fig.8; (a) First time used contact part
(b) Second time used contact part  (c) Third time used
contact part,
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Fig.10 COF signal from the sliding test conducted in
nitrogen environment up to 200 contact numbers of
cycles and then in ambient with 4um thick TiN coating
ball and Ra 0.2um rough steel disk under 0.6N of contact
load.
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Fig.11 COF signal from the sliding test conducted in
ambient environment up to 50 contact numbers of cycles
and then in nitrogen with 4ptm thick TiN coating ball and
Ra 0.2um rough steel disk under 0.6N of contact load.
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Fig.12 The SEM photograph and EDS line profile of the
wear track used in the test of Fig.11.
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