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Cu-based diamond-like carbon film with high adhesion

prepared by pulsed laser deposition

LU Yimin' , HUANG Guojun' , MI Chaowei' , XI Lin> , WANG Sai' , CAO Haiyuan', CHENG Yong'
(1. Ordnance Non-Commissioned Officer Academy, Army Engineering University, Wuhan 430075, China;

2. School of Mechanical and Automotive Engineering, Anhui Polytechnic University, Wuhu 241000, China)

Abstract: Improvement for the adhesive property of the DLC ( diamond-like carbon) film on the protected substrate has obvious value in the

actual application, and the reason for the validity of the Cu-based multi-layer DLC film designed in our former research was analyzed in the view of

the micro-theory. Then, in order to optimize the structure of the multi-layer film and improve its performance in the practical application, the

influences of the thickness ratio between the DLC layer and SiC layer in the periodic layer on the adhesion property, nano-hardness and wear

property were studied. The results of the nano-scratch and nano-indentation tests show that the adhesive property and nano-hardness of the Cu-based

multi-layer DLC film decreased and its nano-hardness increased, respectively, while the thickness ratio was maintained in the increasing state.

Critical load of the multi-layer DLC film on the Cu substrate could approach that of the single-layer DLC film with the thickness of 400 nm on the

Si substrate, when the thickness ratio was below 2. 3. Meanwhile, the wear property of the Cu-based multi-layer DLC film was approximately close

to that of the pure DLC film.
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Fig.1 Sketch of the Cu-based DLC film
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(a) Structure of the multi-layer DLC film
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Fig.2 SEM imaging of the multi-layer DLC film
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Fig.3 Scratch testes of the Cu-based DLC film
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