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ThinFilms2016 Program

microstructure of a-C:H films, and the microstructure is changed according to coating methods and
parameters. In our previous study, Raman spectroscopy was used to clarify the microstructure of a-C:H
films, and the microstructure of a-C:H films evaluated by Raman parameters (G-peak position
and FWHM(G)) and the mechanical properties of the films were successfully correlated with Raman
parameters. In this study, a-C:H films were prepared on Si wafer using plasma based ion implantation and
deposition technique (PBII&D). Hardness of the films were measured with nanoindentor and surface
roughness was measured using atomic force microscope. Ball-on-disc type tribotester was used to evaluate
friction properties of the films in the air. It was found that the frictional properties of a-C:H films depend on
their microstructure, i.e., polymer-like carbon (PLC), diamond-like carbon (DLC) and graphite-like carbon
(GLC) structures, and PLC and GLC-structured a-C:H films show lower friction coefficients compared to
that of DLC-structured carbon film, which are attributed to surface chemistry and low shear strength of the
films, respectively. a-C:H films with DLC structure showed the highest friction coefficient and the friction
coefficient increases in proportion to their hardness.

Presenter: Junho Choi (choi(@mech.t.u-tokyo.ac.jp)
Corresponding author: Junho Choi (choi@mech.t.u-tokyo.ac.jp)

(MPF8241) Mechanical and tribological properties at elevated temperatures of CrTiSiN composite coating

Yang Tung-Sheng ', Deng Ji-Hong * , Yao shuen-huei * , Chang Yin-Yu * , Chang Sheng-Yi *
'Department of Mechanical and Computer-Aided Engineering, National Formosa University, Taiwan.
*Department of Mechanical and Computer-Aided Engineering, National Formosa University, Taiwan.
*Chang Jung Christian University, Program in Technology Management, Taiwan.

*Department of Mechanical and Computer-Aided Engineering, National Formosa University, Taiwan.
*Department of Mechanical and Computer-Aided Engineering, National Formosa University, Taiwan.

In this study, a composite-layered CrTiSiN hard coating was grown and evaluated for mechanical and
tribological properties at elevated temperature. A traditional single-layered TiAIN was deposited and used for
comparison. After the coatings were synthesized using a cathodic arc evaporation system, they were
characterized. Then, the elastic-plastic stress-strain behavior, wear performance and friction behavior at elevated
temperature from 100 to 300 °C were evaluated. The stress-strain behavior was derived from the comparison
between load-displacement and pipe-up/sink-in behavior obtained by the finite element analysis and that by the
nano-indentation test. The wear performance was assessed using a wear test. The friction behavior was
investigated using a compressing and sliding test. The results showed that for the CrTiSiN coating, its hardness,
Young’s modulus and tangent modulus increased as the temperature increased. The CrTiSiN coating exhibited
excellent anti-wear and low friction performance at elevated temperatures as compared to the TiAIN coating.

Presenter: Yao shuen-huei (shyao0954(@gmail.com)
Corresponding author: Yao shuen-huei (shyao0954(@gmail.com)

(MPF8263) Effects of SiC microparticles in electrolyte on structure and tribological property of micro-arc
oxidation coatings of Ti6Al4V alloys

Fengbin Liu ! Dachao Sun', Yan Cui
'College of Mechanical and Materials Engineering, North China University of Technology. China.

Ti6Al4V alloy was widely used in the fields of aerospace and biological engineering for many excellent
properties. However, the poor tribological behavior evidently hinders its further application. As an effective
method, micro-arc oxidation technique was extensively carried out to improve the tribological properties of
various nonferrous alloys because of its prominent advantages. Though wonderful effects were achieved by
using micro-arc oxidation method, the typical porous morphology of micro-arc oxidation coating is still a
disadvantage in improving the tribological behaviors.
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