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CHARACTERIZATIONANDAPPLICATIONOFHOLLOWCATHODEOXYGENPLASMA

内容の要旨 (Abstract)

Plasmaashingandetchingprocesseshavebeenutilizedtoremovecoatingmaterialfrom

the substrate;e.g.the used diamond coating for dry milling of CFRP(carbon fiber

reinforcedplastic)partsandmembersmustbeashedawaybeforerecoatingprocessesfor

reuse ofWC(Co)tool substrates.Perfect ashing ofevery diamondfilm on the skewed

teethoftoolswithfastashingratebecomesanissueinpractice.

MEMS/NEMS(micro-electromechanicalornanomechanicaldevices)areattractive

to industries since they provide a means to improve the performance for wireless

application.Mostofthese devicesunderdevelopmentare mainlybasedonthe silicon.

Howeversiliconhasrelativelypoormechanicalproperties;e.g.low Youngmodulusof130

GPaandlowtribologicalproperties.CVD-diamondcoatinghasgrownasanewcandidate

materialforMEMS/NEMS,owingtohighstiffnessandmoreweartoughness.

HollowcathodeoxygenplasmahasdevelopedtomakeashingandetchingforCFRP

andCVDdiamondcoatingmaterial.Hollowcathodeoxygenplasmaisexpectedtohave

highionandelectrondensity.Theonlyoxygengashasutilizedtogenerateplasmainside

the hollow cathode.Quantitative plasma diagnosis was performed to measure and

investigatetheoxygenionandelectrondensitiesinthishollowcathodeplasma;i.e.high
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lon density ranged from 10'l'7 to 1018 m'3 and electron density from 1016 to 1017 m-3.

This high ion and electron density is effective for ashing and etching process for CVE

diamond coating material.

In the present study,hollow cathode plasma system has utilized to make microi

exturing in the CVD diamond coating with the thickness 20 pm.After the present etchin?:

'or 7.2 ks,the micro-texture has imprint in the diamond coating.The etching rate b,

Lsing hollow cathode plasma system reaches to 10 pm/H.The SEM and surfacel

rofilometer has shown the anistropic etching result after etching.In other application,i

10110w cathode oxygen plasma ashing has successes to make perfect ashing with minimumi

damage in the cutting tool.Raman spectroscopy and SEMS has utilized to prove that CVD1

diamond coating has removed from the cutting tool surface.
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