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第二節 自動控制 試題 (選考)

第 1頁 共 1頁

一 、Bc鈉reyoustart todeSignacontrolle$丑 is oΠe工lnecessarytounderStandtlleopcn-loop

charactcristicsofthcplant.

(一 )Pleaseη p圩 RutllarrΨ hcheckthe乩山Ⅱ” of血eplantε (ε),wllereε (ε)=揌 ,

q(ε)=ε6十 ε5十 ε↑十 2ε
3十

5ε
2十

2ε 十3,and 乙(ε)=s2十 2ε +1.PleaSe
explain ifthesystem is stable.(10%)

(二)DocsthcDCga血 existfor theplantε (ε)?Ifyes,wh斑 iSthevalue?Ifno,ple錙e

expl缸n喲 .(5°/。)

二 、I比 pl砸 tiSgivcn必 必 eCond一ordersyste】

一

Ilwithε (ε)=ε
.+1),y°

u狂 e㏄ quiedtode㏒ Ⅱ

acOIltrollcrto s斑 iS打 tllefollowingJequirementsfora｛mityfeedbacksystem.

(一 )Ⅲ setiII土e年 級 doVershootYpareoΠ engiYenaspcrForInancerequiremcllts ofthe

transient responsc.Plcaseusedrawlngs ill thes一 planetoexplain llowto obtain thc

desimdclosed＿ loop polelocationsa§ ε=一σ± ώa.(10°/。)

(二)Ifthedesiredpole§ arelocatedatε =-3.2± 3́.2,is it possibletouseonly

proportionalcontrol to satis打 血i§ requlrement?Younecdto providereasons to

suppoiyoura工lswe工 (5°/。)

(三)㏑uare㏄叩士cdtode並gna比㏕ compens斑OrD(ε)=K耗 s屾 thatthedes士 ed

domin矼1tComplexpolesarelocatedatε =-3.2土′3.2.Γrom thedeSignguidcline,

it is o且cn to placethezero oftlleleadco1npcusatorbclowtlledesiredpolelocation,

i.e. z=3.2. Plcase show how to design the pole and the gain oftlle lead

colnpenSato〦 γouneedto showthecompleteexpression oftheleadco叫 ensatoras

D(ε)==i(請．  (25°/。 )

=、 Γoraunity＿ feedbacksystemwithrespect toarampreferenceinp沚 ,血esteady-stateerror

is l0o/o.PleaseshowhowtodesignanadditionallagcompensatorD(ε )=型三suchu過t

thesteady-st斑 eerrorcanbereducedto lo/o.(10°/o)

四 、Foraunity＿ 几edbacksy§ temasshow【 lbelo耴 youarerequiredtodo tlle㏑llowingan缸ysis

十

R

(一 )Plcasedrawt比 Bodeplot oftheopen一 loop sys梵mWithK=1.Thenconstructthc

Nyquist plotbasedontheBodeplota1ldsllowtheinterscction oftheNyquist plotand

tlleneg血 vere㎡ axis.(100/。 )

(二)What is therangeofKhrthesystem tobcstable?(5° /。)

五 、ForasystemKε (ε),theBodeplotwithK=li§ showIlbelowPle錙必 hoWhowto

designKto obt缸 ngo0ddamping,i.e.PM≡ 90° .(10°/o)
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六 、A比㏕ compens趾 orD(ε)=黯 Agener鈕圩 usedwhcnas山stanti缸 impmveme㎡ ㏑

dampi】ⅥξoftllesystemiSrequired.ForaSyste】:Ilwiththepllascmargin PM=50° at tlle

crossoverfrequencyωε=10r已 a/ε,pleaseanswerfollowlr唱 questionS.

(一)Ifthedesireddampingratio iS0.7,whatis thedesiredphasemarginPM?(5° /。)

(二)IftllcmaximⅢnphasecontribution is set tobe20° at10�aa/ε ,is thenew

crOSSoVcrfrcquencylarger orsmallerthan10raa/ε ?why?(5o/。 )
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注意事項 :

1.本試題共六題 ,共 l00分 。

2.不 必抄題 ,作答時請將試題題號及答案依照順序寫在答案卷上 。
3.全部答案均須在答案卷之答案欄內作答 ,否 則不子計分 。
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