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SlidingModeinaPositionControlServoSystem
位置サーボ系におけるスライディングモード制御
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Imtroduction

Inmanycontrolapplications,ithasalwaysbeena

challangetothecontrolengineerstodesignsystems

thatwillbeinsensitivetopametervariationsand

disturbances.Amethodofcontrol,calledthesliding

modecontrol,issuggestedtoovercomethesedifRcul･

ties,inwhichtherepresentativepointofthesystemis

constrainedtomovealongapredeteminedhyper･

planeorhyperplanesinstatespace.Inthisway

parameterinsensitivityanddisturbancerejectioncan

beensured.Inordertoachievesuchaslidingregime,

thecontrollawisrequiredtohaveadiscontinuous

nature,i.e.thesystemstructureneedstobechanged

intime.Suchasystemiscalledavariablestructure

system(VSS).

ThetheoryofVSShasbeenwellexplored,almost

exclusivelybythescientistsoftheUSSR,overthe

pasttwodecadesl)～4)･Howeveronlyafewpractical

resultscanbeseeninliterature5)～7)andinthosenot

allthepossiblecontrollawstructuresareexplored･

Thereexistsagapbetweenthetheoryandpractice,

asitalwaysdoes,requlrlngmoredetailedpractical

investigationstodemonstratetheeffectsofthe

varioustemsinthecontrollawandtosetrulesof

thumbfordesign.

Inthispaper,variousdifferentcontrollaws,includ･

ingonewithaswitchedcu汀entfeedbackten,are

employedtoestablishaslidingregimeinaposition

controlseⅣOSystem subjectedtoaheavydistur-

bance.Theexperimentalresultsarepresentedand

discussed,Itisshownthatthecontrolsystemcanbe
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maderobustbyasuitablechoiceofthecontrollaw

yieldi喝 VerySmallsteadystateanddynamice汀OrS.

DescriptionoftheSystem

TheblockdiagramofthesystemisshowinFig.1.

Ad.C.servomotor,modelledasafirstordersystem

neglectingtheelectricaltimeconstant,isdrivenbya

PWM powerMOSFETchopperampli丘eroperating

atafrequencyoflOkHz.A10bitdigitalshaft

encodertogetherwithaD/Aconvertorisusedto

sensetheoutputpositionwhileatachometerprovides

thespeedsignal,Theblockshownasthecontroller

consistsofvariotlSOP･amPS,COmParatOrSandrelays

toachievethecontrollawdesired.

Thea汀angementShowninFig.2wasusedto

generateadisturbance,themaximumvalueofwhich

couldbevariedbyvaryingthemassM.Althoughthe

disturbanceisnowasinusoidalfunctionoftheoutput

positionanditisoneofthestatevariablesofthe

system,thetreatementofitassuchwouldresultin

non･linearequationsandcomplicatetheanalysis.It

wasdecidedtotreatitasaconstant,takingthe

maximumvalue,andallthetestswerecarriedout

around$90.Outputpositionwhichistheworst

condition.

Thephasevariablestaterepresentationofthe

systemcanthenbewrittenasfollows:
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where

xl-POS.error,x2-errorVet.,

a=KTKE/R,J-1.75,
b-(KTKE+DRA)/JRJ1-95,
¢=60,I-芋 maxLKGF/Jl-芋1.25.

(2)
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