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Abstract: Molybdenum films were prepared by DC magnetron sputtering method in different deposition
times. The fatigue performance of the films was characterized by electron beam thermal cycles load device.
The structure, residual stress and morphology of Mo films were analyzed by scanning electron microscope
(SEM) and X-ray diffraction(XRD). The results show that the films preferr orientation (110) with columnar
crystal. The tensile stress exists in the films and the residual stress decreases with increasing deposition time.
After thermal cycling test, the films do not flake, but crack on its surface. With increasing deposition time
from 4 h to 8 h, the fatigue crack transforms from transcrystalline crack with straight line shape to intergranu-
lar crack with wriggle shape. The effect of annealing in the process of film forming, makes the grain size grow,

crystal structure more completed, and the residual stress decrease, which reduce fatigue crack of the films.
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Fig. 3 Surface and cross section morphologies of the Mo films under different deposition times
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Fig.5 Morphologies of the Mo films under different deposit times after heat load cycling
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