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Abstract — In various industries, thin film coatings are used to improve friction and wear characteristics. Various
types of tribotesters are used to evaluate the friction and wear characteristics of such thin film coatings. In this
study, we fabricated a micro-tribotester and Tribo-scanning electron microscopy (SEM) to compare the friction
and wear characteristics of copper (Cu) coatings under an atmospheric pressure and a vacuum condition, respec-
tively. The reliability of the different types of tribotesters was evaluated by performing calibrations for the sensor
to measure the friction forces and normal loads. Using the two different types of devices, the friction and wear
tests are conducted at the same experimental conditions excluding environment conditions such as the atmo-
spheric pressure and vacuum condition. The friction coefficient at the vacuum condition is lower than at the
atmospheric pressure. This difference in friction characteristics is due to the fact that wear phenomena occur dif-
ferently according to the atmospheric pressure and vacuum condition. At the atmospheric pressure, the abrasive
wear is the main wear mechanism. At the vacuum condition, the adhesive wear is the main wear mechanism.
The reason for the difference in the wear mechanism of the Cu coating at the atmospheric pressure and the vac-
uum condition is that the oxidation phenomenon, which does not appear at the vacuum condition, occurs at the
atmospheric pressure; therefore, the characteristics of the Cu coating change accordingly.
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V : Voltage value (mV) (H3} #h)
Stiffness (mN/um) (3d)

Friction-voltage calibration value (mN/mV)
(28]t calibration k)
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Fig. 1. Micro-Tribotester for friction/wear testing at
atmospheric pressure condition.
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Fig. 2. Tribo-SEM for friction/wear testing at vacuum
condition. (a) Outside SEM chamber and amplifier, (b)
Vacuum plug, (c) Inside chamber: load sensor, suspension-
tip, specimen and rotating stage, (d) SEM image of a tip.
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Fig. 6. SEM images of wear tracks generated under (a)
atmospheric pressure and (b) vacuum conditions.
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