OOpaTuMblii OBICTPOACHCTBYIOIIMI TEKTPOCTATHYCCKUH «KJIei»
Reversible high-speed electrostatic ""glue"
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Pazpabotanbl  (pU3HKO-TEXHHMUYECKHWE  NPUHOWINBI W TEXHOJOTHS  CO3JaHUS
BBICOKODHEPIOEMKOT'O 00OPAaTHMOTO CIICTUICHUS, «CKICHBAHU», IBYX TIOBEPXHOCTEH C MMOMOIIBIO
SHEPIruU 3JIEKTpocTaTHUecKoro mois. OCHOBOW 3(PEKTHBHOTO «CKJICHBAHUS IOBEPXHOCTEH
TOHKOIZICHOYHOM  CTPYKTYpbl ~ MeTalul  (IOJYHPOBOJHHK )—CETHETOAIECKTPUK—TIOIBHKHBIN
anektpon (puc. 1.6) siBIseTCS CO3IaHUE€ B HAHOMETPOBOM 3a30PE BBICOKOW IJIOTHOCTU SHEPTUH
anexTprdeckoro mois (1o 10° /M) 3a KopoTkoe BpeMsi (MHKPOCEKYHIBI), 94TO 00ECIICIHBACT
JNEKTPUUYECKUI W MEXaHWYECKHH KOHTAKT 3JICKTPOJa C TMOBEPXHOCTHIO CETHETODJICKTPUKA H
MO3BOJISIET «BBIKJIIOYATh» €r0 3a €llle MEHbIIee BpeMs. DKCIEePUMEHTAIbHO YCTAHOBIIEHO, YTO
CHJIa DJEKTPOCTATHYECKOTO CICIUICHUSI TOBEPXHOCTEH JIMHEHHO 3aBHCHT OT JHEPrHU
JJIEKTPUYECKOTO TIOJIS, HAKaIIMBaeMOW B CTPYKType, H ompezaensercs Kkodddumuentom
k =3-5-10° H/[Ix. JlaBieHue B HaHO3a30pe MOKeT IpeBbimath 10° kr/cm”, oHO ompexpensercs
Ka4eCTBOM KPHUCTAITMYECKOH CTPYKTYpPBhI CETHETOINEKTPUYECKOW IUICHKH, €€ MEXaHHYECKOM
TBEPJOCTHIO U mIepoxoBaTtocThio. Obmactu mpuMeneHus >gpdexra: MEMS, MHUKpoakTIOaTOpHI,
OBICTPO/ICHCTBYIONINE MUKPOKJIANaHbl, JATYNKN JTABICHHUS, MUKPOHACOCHI, MUKPOKOMMYTATOPEI
UT. L.
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Puc. 1.6. KoHCTpYKIIMS 3I€KTPOHHOTO KJles

Fig. 1.6. The sheme of electrostatic “glue”

Processing technique, physical and engineering approaches for creating high-energy
consumption reversible adhesion, the so-called "gluing", of two surfaces by means of
electrostatic field energy are developed. Basis principle of effective "gluing" of surfaces (Fig.
1.6) is the creating in the nanometer air gap a high density of electric field energy, up to 10® J/m’
in short times (microseconds), providing the electrical and mechanical contact of electrode with
ferroelectric surface, and switching off this contact at even smaller times. The force of
electrostatic adhesion of two surfaces, F, was defined experimentally to be linearly dependent on
the energy of an electric field accumulated in the structure.

The factor k = 3-5-10° N/J is characteristic for this effect. The pressure in nanometer gap
can exceed 10° kg/em®. It is defined by quality of crystal structure of a ferroelectric film, its
mechanical hardness and roughness. The application field of the effect is MEMS,
microactuators, high-speed microvalves, pressure sensors, micropumps, etc.
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