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Influence of Fracture Toughness of Hard Film by Arc lon Plating on Tribological Properties

CHEN Jun', GAO Yu-zhouw?, LIN Guo-qiang', WANG Fu-gang'

(1.State Key Laboratory of Material Modification, Dalian University of Technology, Dalian 116023; 2.Instittute of Material

and Technology, Dalian Maritime University, Dalian 116026)

Abstract: Multi-component (Ti,Nb)N hard films have been synthesized on high-speed steel substrate using arc ion plating

technique. The composition of films were adjusted by controlling the arc current of independent pure Ti and Nb cathodes.

Fracture toughness of films was measured by Rocker's indentation. The tribological properties were investigated as well.

The experiment results showed that the hardness of film is not the main factor of tribological properties under lower loads

(F'=300N); while the fracture toughness shows bigger effect under higher load (F=600N). The gradient (Ti,Nb)N film

possesses better sliding friction property under higher loads.
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Table ]|  Component and microhardness of (Ti,Nb)N hard films

No. 1" 2* 3 4" 5" 6"
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Fig.1 Indentation images of Tip45NbgssN film
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Table 2  Crack statistics of (Ti,Nb)N hard films
W JEJE §um 2 BB

Tig35Nbg 6sN 2.6 8035
Tig.40Nbg 60N 25 10677
Tig.45Nbg ssN 25 15670
Tig.50Nbg 50N 2.7 12078
Tig.55Nbg 45N 2.8 10008

%gg 25 9381
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Fig.2 Relationship between load and wear volume of

the films
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Fig.3  Worn surface morphology of Tig4sNbgssN
gradient film
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Fig.3 Worn surface morphology of(Ti,Nb)N gradient film
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