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Effect of Substrate Bias on Structure and Mechanical Properties of Cr/DLC Films
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Abstract: The DLC films with Cr transition layer on steel substrate were deposited by high—power pulsed magnetron sputtering

method under different substrate biases.The surface morphology, structural composition and mechanical properties of the films were

characterized by atomic force microscope, Raman spectroscopy, dynamic ultra—micro hardness tester and scratch tester. The

results show that as the substrate bias voltage increases, the surface of the film becomes smoother and the surface roughness

decreases, and DLC films prepared under different substrate biases have good combination with the biases, having smooth thickness

and compact structure.Raman results show that the I/ /5 value keeps decreasing with the increase of the substrate bias, and the

sp’ content in the film gradually increases.When the substrate bias increases, the film hardness and elastic modulus both show an

upward trend, the adhesion of film and substrate increases.
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