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Tribological Properties of
Aluminum Alloy with Titanium Thin Film
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{Abstract)

Aluminium alloys have excellent strength and fatigue characteristics and are widely
used as substitutes for steel in the aviation and ship automobile industries. Parts of
the Al 7075 alloy used in the industry are subject to constant friction, damage and
destruction at the contact surface between component and component. As a result,
the need for functional materials suitable for specific applications is increasing. Surface
coating technology is widely used to increase abrasion resistance and protect the
material inside from the external environment. In this study, the abrasion resistance
characteristics are considered when the DC magnetron sputtering power of the thin
film is applied and the pressure is changed during the actual thin film deposition after
argon is injected and plasma is formed. After that, the thickness of the thin film for
each condition was measured, and the hardness was measured when the titanium thin
film was formed. Then, the wear track was checked through the scanning electron
microscope and the amount of wear was calculated. We have confirmed that abrasion
resistance of Ti thin film decreases as deposition time increases and decreases when
power is increased.
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Fig. 1 Schematic of the DC magnetron sputtering
process
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2.2 DC Magnetron Sputtering
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Table 1. Deposition conditions of Ti thin film

Deposition Method DC magnetron sputtering
Target material Titanium

Base pressure [Torr] 5.0%107

Working pressure [Torr] — 2.0x107, 3.0x107
Pressure gas Ar

Power [W] 100, 200, 300
Deposition time [min] 30
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Table 2. Deposition conditions by different process

Applied power 100 [W]1 200 [W] 300 [W]
2.0%107 [Torrl Al A2 A3
3.0x10 [Torr] Bl B2 B3
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Table 3. Wear test conditions of Ti thin film

Materials [mml] ZrO;
Diameter [mm] 12.7
Sliding speed [RPM] 60
Time [sec] 1800
Load [N] 2
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Fig. 2 FIB-SEM photograph of Ti thin film thickness
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Fig. 3 Photograph of B3 specimen EDS image
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Fig. 4 SEM photographs of Ti thin films at each
sputtering process (x20000)
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g. 5 Graph of friction coefficient for best case
and worst case

(b) Base material

Fig. 6 SEM photographs of wear track (x30)
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