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ABSTRACT

This study was to investigate the influence of the substrate hardness on the hardness and adhesion of

TiN thin film deposited by R.F. PACVD.

Although the substrate hardness changed, chemical composition, stoichiometry and structure of TiN thin

film did not change.

ISE index was 1.96—1.99 for the substrate and was 1.57—1.79 for TiN thin film. And ISE index of

TiN thin film was inverse proportion to the substrate hardness.

When the substrate hardness was low, TiN thin film had many cracks around the indentation. But as

the substrate hardness increased, TiN thin film had a few cracks and the deformation was limited within

indentation.

In having measured the adhesion of TiN thin film by SAT, the critical load(Lc) generally increased as

the substrate hardness decreased.
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Fig.1. Hardness variation as a function of temper-
ing temperature. STD61 tool steel, austen-
ized at 950°C (90 min), oil quenched, 90 min

tempering.
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Fig.2. X-ray diffraction results of the TiN deposit-
ed on substrates of different hardness.
(a) HRC 26 substrate (b) HRC 50 substrate
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Photo.2. Scanning electron micrographs of cross section of TiN deposits by
(a) onto HRC 26 substrate (b) onto HRC 32 substrate

indentation cracks.
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Table 1. ISE index (m} and q value.

Hardness (HRC) q m
26 302 1.998
32 372 1.998
substrate 38 484 1.955
44 487 1.965
50 503 1.999
Substarte Hardness (HRC) q m
26 850 1.747
32 954 1.793
film 38 : 2094 1.600
44 2412 1.575
50 2827 1.569
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