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Abstract
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AL:'WS, films were prepared by magnetron sputtering technology. In order to investigate the

response mechanism of the tribological properties of Al:WS, film under different ambient thermal shock,

the thermal shock tests of —100~ +250°C in vacuum, nitrogen and oxygen were carried out using the

temperature altering vacuum tribometer developed, and the structure, composition and tribological prop-

erties of Al:WS, films after thermal shock were mainly studied. It was found that the columnar crystal of

AL'WS, film grows, S content decreases, part of WS, is oxidized to WOs3, and the hardness of film in-

creases after thermal shock. After thermal shock under nitrogen atmosphere, the intensity of (002)

diffraction peak of AL:WS, film is obviously enhanced, and the friction coefficient decreased. After ther-

mal shock with vacuum, WOj3 appears on the surface of Al:WS, film plays the role of abrasive wear,

which reduces the life of film. After oxygen thermal shock, a large number of WS, is oxidized to WOs3,

and the wear life of the film is significantly shortened due to the serious abrasive wear.
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Deposition parameters Values
WS, target power/W 600
Al target current/A 0.15
Working pressure/Pa 6.0x10°
Bias voltage/V -20
Ar flow/(mL-min ") 70
Substrate rotation speed/(r-min ") 1
Deposition time/min 150

100 nm 100 nm
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Table 2  Calculated element content (atom percent) of untreated and thermal shocked Al:WS, films
Specimen W S Al C (0]
AL:WS, 12.43 19.71 0.92 44.54 22.40
Vacuum 7.73 9.85 1.31 61.86 19.25
Ny 10.42 13.51 0.53 54.54 21.00
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Table 3 Fitted W 4f XPS data of untreated and

thermal shocked AI:WS, films
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SEM micrographs of wear track and wear scar of untreated and thermal shocked Al:WS, films

R4 ROBRARSFERNER ALWS, HEKEHEBIRE EDS TERS ST (RFEHED)

Table 4 Element content (atom percent) from EDS analysis of transfer films on wear scars of
untreated and thermal shocked AL:WS, films
Specimen Al W C O Fe
AL:WS, 0.2 6.3 5.9 5.5 15.4 66.6
Vacuum 0.1 0.9 0.3 5.0 10.4 83.3
Ny 0.2 21.1 19.0 8.0 24.6 27.0
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