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Introduction
MoS2 coatings have been proposed for higher per-
formance of cutting tools because of its solid lubri-
cant properties. However, it was found that the hard-
ness and resistance for humidity of MoS2 coating
were increased when small amount of titanium was
added [2]. This coating was registered as MoSTT M .

In this work, structure and composition of co-
sputtered MoSTT M coating were analyzed, and me-
chanical properties were also measured.

Experiments
MoSTT M coating was deposited on M2 high speed
steel and stainless steel by dc magnetron sputtering
system. The morphology, composition, and structure
of the coating were analyzed by SEM, EDS, and XRD.
Hardness and elastic modulus were measured by
a nano-indentation system. Adhesion strength was
also investigated by house-made scratch tester.

Results and Discussion
Ti content of the coating was linearly dependent on
the magnetron current of Ti target. Fig. 1 shows XRD
patterns of the coatings. MoS2(002) peak was consid-
erably broadened by increasing Ti content as form-
ing a single-phase solid solution. However, Ti(002)
peak began to appear, if Ti content was higher that
25 at%. Ti addition to MoS2 coating is supposed to
promote the quasi-amorphous structure of the coat-
ing, and MoSTT M coating makes a single-phase solid
solution structure up to 25 at% Ti.

Figure 1: XRD pattern of MoSTT M coatings depedent on
Ti content.

The hardness and elastic modulus of MoSTT M

coating were increased as increasing Ti content. But,

if Ti content was above 25 at%, both of them slightly
decreased, as shown in Fig. 2.

Figure 2: Hardness and elastic modulus of MoSTT M coat-
ings.

Adhesion strength of MoSTT M coating was high
enough. Friction coefficient of MoSTT M coating was
measured about 0.07 at 10N of normal force. The
residual stresses of some coatings are shown in Fig.
3. Residual stresses of MoSTT M coating are much
less than those of TiN coating. Higher wear re-
sistance of MoSTT M coating is due to all of these
mechanical properties;high adhesion strength, ex-
tremely low friction coefficient, and very low residual
stresses. However, if Ti content of MoSTT M coating
exceeds 25 at%, wear resistance decreases.

Figure 3: Stresses of MoSTT M coating and TiN coating.

Conclusion
MoSTT M coating exists as a single-phase solid solu-
tion up to 25 at% of Ti content. The mechanical prop-
erties increase as increasing Ti content. However,
if Ti content exceeds 25 at%, mechanical properties
degrade because of separation of soft Ti in the coat-
ing.
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