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Abstract; It is of great significance to investigate the coating uniformity of special -shaped workpieces. In this paper, an alumi-
num coating was deposited on the surface of curved workpieces by magnetron sputtering technology. The average coating thick-
ness and thickness uniformity at different positions were systematically studied under different argon pressures (0.3, 0.6, 0.9
and 1.2 Pa) via the weight gain method, profilometer and other characterization methods.The experimental results showed that
film mean thickness and local thickness were affected obviously by Ar pressure. Under the experimental conditions, film mean
thickness and uniformity first increased and then decreased with the increase of Ar pressure. The maximum value was obtained at

Ar pressure about 0.6 Pa. Film thickness at different positions of outside surface first increased and then decreased with the in-
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crease of Ar pressure. Film thickness at different positions of inside surface decreased with the increase of Ar pressure. The re-

sults were verified by physical simulation. Both simulation and practice had proved that the deposition rate varied with the Ar

pressure at different positions on shell shaped workpieces was not consistent. The main reason for the differential effect of Ar

pressure on the deposition rate at different positions on a curved surface was that Ar pressure affected the deposition behavior by

regulating the average free path and collision frequency of molecules. Compared to simple planar substrates, complex structured

workpieces had poorer consistency in boundary conditions ( target substrate distance, incident angle) , making it more difficult to

obtain thin films with higher uniformity.This paper could provide guidance on the choice of Ar pressure in magnetron sputtering

process.
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Fig. 1 Silicon samples distributed on the workpiece
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Fig. 2 Sketch of experimental equipment
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Fig. 3  Magnetron sputtering target
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