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Abstract

The corrosion resistance of a TiN surface prepared by plasma-based ion implantation (PBII) was compared with that of TiN
coating films prepared by sputtering deposition, plasma spraying, and shielded vacuum arc deposition. The corrosion test with the
potentiodynamic polarization curve shows that the PBII sample had the best corrosion resistance. The SEM observation indicates
that there was no pinhole on the TiN surface prepared by PBIL. However, a lot of pinholes were observed in the TiN coating films
prepared by the other dry coating processes. © 2001 Elsevier Science B.V. All rights reserved.
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1. Introduction

Titanium nitride (TiN) has intrinsically excellent cor-
rosion resistance [1,2]. The corrosion resistance of TiN
coating films, however, is strongly dependent on
micro-defects, such as pinholes in the coating films,
because these micro-defects become the starting point
of corrosion. In general, a lot of pinholes appear in the
TiN coating films prepared by plasma dry processes
such as ion plating or sputtering deposition. On the
other hand, it is expected that ion implantation will not
result in micro-pinholes in the target surface, produc-
ing a TiN layer of superior corrosion resistance,
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In this paper, the corrosion resistance of TiN surface
prepared by plasma-based ion implantation (PBII) was
compared with that of TiN coating films produced by
sputtering deposition, plasma spraying, and shielded
vacuum arc deposition.

2. Experimental

The TiN coating films were prepared by PBII [3],
sputtering deposition [4], plasma spraying [5], and
shielded vacuum arc deposition [6,7]. The preparation
conditions of each TiN coating method are shown in
Table 1. In the PBII technique, a negative high-voltage
pulse with a voltage of 10 kV, pulse duration of 10 s,
and repetition rate of 100 Hz was applied to a substrate
immersed in the nitrogen plasma with a plasma density
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