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Effects of Transaction Layer Structure on Bonding Strength of GLC Films

SHI Wen-yan , JIANG Bai-ling, LI Hong-tao

(College of Materials Science and Engineering, Nanjing Tech University, Nanjing 210009, China)

ABSTRACT : Objective To explore the influencing law of transaction layer deposition time and structure on the bonding strength of
the GLC films. Methods Different GLC ( Graphite-Like Carbon) films were synthesized by the micro-arc ion plating technology
with varied gradient layer deposition time. The microstructure of the coating was characterized by scanning electron microscopy
(SEM). The scanning of cross-sectional energy spectrum was used to analyze the variation of gradient layer structure. The bonding
strength between the film and the substrate was determined by the scratch and indentation methods. The micro-hardness of the film
was tested using Vickers hardness tester, and the friction coefficient of the films was measured by pin-on-disc friction and wear tes-

ter. Results When the deposition time of transition layer was 20 min, the bond strength reached 46 N. With the increasing transi-
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tion layer deposition time, the bond strength of the films first increased and then decreased. The content of chromium increased

with the increasing transition layer deposition time, while the hardness of GLC films decreased with the slowing down of gradient

layer structure. The friction coefficient and the lifetime of the films decreased with the increasing transaction layer deposition time.

Conclusion Reasonable transition deposition period was helpful to improve the bonding strength of the GLC coating. The friction

and wear life of the coating first increased and then decreased with the increasing transaction layer deposition time. High bonding

strength was helpful to increase the adhesive life between the film and substrate.

KEY WORDS: magnetron sputtering; GLC films; bonding strength; transition layer structure ; scratch test; Rockwell indentation
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Fig. 1 The cross-section morphology of GLC film ( 20 000x)
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Fig. 4 Surface scratching micrographs of GLC coatings on M2 steel under different gradient layer and the enlarged micrographs

of coating breakage
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Fig. 5 Rockwell indentations of GLC film on M2 steel under different gradient layer
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