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Fig. 1 Sketch of IBED equipment

1 —Vacuum chamber; 2 —Vacuum pump; 3 —Specimen;

4 —Work table; 5 —Sputter target;

6 —Sputter ion source; 7 —Bombardment ion source
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Fig.2 Micrograph of M0S,-36Ti film
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Fig. 3 X-ray diffraction patterns of pure MoS,
and M0S,-17Ti film on Si( 111)

4 MoSy 17T RErifi 7C % 73 Al ( Ti6A14V e AA)
Fig. 4 Constituent distribution on cross section of

MoS,-17T1 coated Ti6A14V substrate
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Fig. 5 Pc of MoS; and its composite film
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6 MoS, 2l 2 IR JR JES( Ti6A14V F4k)
Fig. 6 Indentation morphology of MoS; and
MoS> 17T film on Ti6A14V
(a) —Pure MoS, film (P= 200N) ;

(b) —M oSy 17Ti film ( P= 600N)
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Fig.7 Hardness of MoS; and

MoS>-Ti composite films
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Fig. 8 Friction coefficient of Mo0S; and MoS,-Ti

composite films during fretting wear tests
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9 MoS, 32 B HE I
Fig. 9 Wear scar of MoS; and MoS,-Ti films
(a) —Pure MoS; film; (b) —Mo0S,-17Ti film
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Fig. 10 Fretting fatigue lives of M oS, and
MoSyTi coated specimens

(Rectangular pad, amplitude 25 Hm)



T, 55 BRA R TR RYUR MoS, HEBLZ R L Re * 459 -

SN K

11 5k& IR

MoSy 17T JiE

-

FF BFE i SEM FE30

Fig. 11 Fretting scar of M0Sy-17Ti coated specimen and Ti alloy base material

(a) —BM specimen; (b) —MoS;17T1i coated specimen
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MoS; composite films on Ti alloy prepared by

iomr beanr enhanced deposition

LIU Daoxin', TANG Bin’, CHEN Hua’, HE Jixwen’
(1. Civil Aeronautic Engineering College, Northwestern Polytechnical University,
X{i an 710072, P.R. China;
2. Research Institute of Surface Engineering, Taiyuan U niversity of Technology,
T aiyuan 030024, P.R. China;
3. State Key Laboratory for M echanical Behavior of M aterials,
Xi an Jiaotong University, Xi’an 710049, P.R. China)

[ Abstract] MoS, and MoSyTi composite films were produced on Ti alloy substrate by iomr beam-enhanced deposition (IBED) tech-
nique combined with ion-beam sputtering (IBS) method. The morphology, microstructure, bonding strength, hardness and con-
stituent distribution of the films were studied. The wear resistance and the fretting damage behavior of Ti6A14V alloy coated with the
films were evaluated. It is found that the films become denser and harder and with higher bonding strength compared with sputtered
films. The concentration of Ti dopant permitted in the films prepared by the present method is higher than that of sputtered films. As
T1i dopant concentration is proper, the new method can produce basal orientation films with excellent tribological behavior. The optt
mized M oS, Ti composite films can improve the resistance of wear and fretting damage (fretting wear and fretting fatigue) of T1i alloy
significantly. Under the gross slip conditions with severe wear, the effect of the optimized M o0S;-T i composite film is even better than

that of shot peening in improving fretting fatigue performance of T1i alloy.

[Key words] titanium alloy; ion-beam-enhanced deposition; M oS, composite film; friction and wear; fretting fatigue; shot peening
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