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WFZER S OBEEE (F30) : In this research, improvement of delamination strength of sputtered
film was attempted by utilizing an anchor effect of fine conical precipitates formed at
interface. Fine conical precipitates were formed on a tool steel substrate(JIS: SKH51) by
sputter etching treatment under various conditions, and the relationship between the
etching condition and shape of the precipitates was investigated. The result showed that
height and radius of the precipitates was controllable by etching time, power, and pressure.
The delamination strength of the amorphous SiC film formed on the substrates with fine
conical precipitates using helicon sputtering apparatus was measured by micro edge-indent
method. The delamination strength of the SiC film varied with the size and density of the
precipitates, and exceeded that of un-etched specimens, when appropriate size precipitates
were formed on the substrate.
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Fig.1 Micro edge-indent test method. Schematic
diagram of (a)indent apparatus, and
(b)load-displacement curves.
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Fig.2 SEM images of sputter-etched substrate.

Table 1 Height, radius and aspect ratio of conical
precipitates.

Height, h[ pm] | Radius, rf{ pm] |4 (h/r)
ave min max | ave min max| ave

MS 1097 035 149|044 0.28 0.64| 2.20
SM | 0.57 0.14 2761028 0.09 1.53| 2.04
MM | 1.08 0.39 531[044 0.18 1.89| 2.44
LL |1.24 021 4.71]0.75 0.17 2.38] 1.65
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Fig.3 SEM images of specimens after micro
edge-indent test.
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Fig4. Force-displacement curves.
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Fig5. Influence of indentation distance from edge on
force at delamination, delamination area and
delamination energy.
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