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Abstract 

Hard materials coating fabricated by physical vapor deposition techniques methods are wildly used 

because of their excellent mechanical strength, stability and chemical resistivity. In this article, 

compact and high Young’s modulus tungsten carbide films with ~100nm thickness were prepared on 

Si (100) substrates by dual ion beam sputtering deposition method, and elucidates the influence of 

deposition temperature and assistant ion source on the adhesion strength and Young’s modulus of 

tungsten carbide thin films. Morphological analysis, composition, and structure of tungsten carbide 

films were investigated by Atomic force microscope, X-ray photoelectron spectrometry, Scanning 

electron microscope. The X-ray diffraction analysis shows that the thin films comprise of hexagonal 

structure W2C. The adhesion strength is improved due to ion beam source bombardment and elevated 

deposition temperature. The Young’s modulus of the film is codetermined by the density, 

microstructure and crystal structure. The influence of density, microstructure and crystal structure on 

Young’s modulus was discussed in detail. The Young’s modulus is improved due to the more compact 

structure caused by appropriate assistant source bombardment and elevated deposition temperature, 

and gets degradative due to the disorganized, coarse and granular structure caused by overlarge 

assistant source bombardment. 
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