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ABSTRACT

In order to improve adhesive force of TiN film, we sputtered titanium as interlayer before TiN deposition by
Plasma Enhanced Chemical Vapour Deposition. We observed changes of hardness and adhsion at a various thickness
of titanium interlayer and also examined analysis.

At the critical thickness of the titanium interlayer (about 0.24xm), adhesive force of TiN films were promoted
mostly. But over the critical thickness, a marked reduction of adhesive force was showed, because of the internal
stress of titanium interlayer. From AES analysis, the adhesion improvement of TiN films was mainly caused by
nitrogen diffusion into titanium interlayer during TiN deposition process which relieved stress concentration at TiN
coating-substrate interface.
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Fig. 1. Thickness of Ti films measured by profilometer .

(A) 1 min, (B) 2 min. 30 sec, (C) 15 min, (D) 19 min.

Photo 1. SEM fractographs of a TiN coating and TiN/Ti coatings.

(A) TiN/SKH9, (B) TiN/Ti(0.084m)/SKH9, (C) TiN/Ti(0.2¢m)/SKH9, (D) TiN/Ti(1.0 um)
/SKHS.
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Fig. 2. X-ray diffraction results of TiN deposited by

the Plasma-enhanced chemical vapour deposi-
tion method.

(A) TiN/SKH9, (B) TiN/Ti(0.08 zm)/
SKH9, (C) TiN/Ti(0.2um)/SKHY9, (D)
TiN/Ti(1.0¢m)/SKH9.
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- Photo 2. SEM micrographs of Vickers hardness inden-

tations in a Ti(1.0um) coating on the SKH9.
N (A} Load 100gf, (B) Load 200gf, and (C)
3 1 1 A 1
0550700 150 200 250 300 350 Load 300gf,

Load (g)

Fig. 3. Micro-Vickers hardness vs. Loads.

(A) Titanium only, (B) TiN/Ti film. Ti/SKH9 A1 M 9] scratch test Al titanium & 570
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Photo 3. Optical micrographs of scratch-tested samples.
(A) Ti{0.08m)/SKH9, (B) Ti(0.2um)/SKH9, (C) Ti(1.04m)/SKH9.
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Photo 4. Optical micrographs of scratch-tested samples.
(A) TiN/SKH9, (B) TiN/Ti(0.08xm)/SKH9,

SKH9, {(E) TiN/Ti(1.04m)/SKH9.
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Fig. 5. Inverse 3D mapping of the scratch track by
laser roughness tester.
(A) © TiN/SKH9, (B) : TiN/Ti(0.08 u«
m)/SKH9, (C) : TiN/Ti(0.24m)/SKH9.

Photo 5. SEM micrographs around the indentation torm

) ed by Vickers hardness tester. (Load = 1kg)
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C" diamond Iokg k52 7HE W AUdE 05 (A) TIN/SKH9, (B) TiN/Ti(0.082m) /SKH9,

4487 vebge (Photo 6) . (C) TiN/Ti(0.24m)/SKH9, (D) TiN/Ti(1.0
ol2)gl A} EE titanium F7+Ee] ¢F 0.2um Y um)/ SKH9,



Photo 6. SEM micrographs around the indentation formed by Rockwell hardness tester.
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