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1. tlllilJ~1-H e(t) U~~ m(t) tlllJ input U~~ output 'lJtl'J19l1f111JfJ1J\9l11Jr;11~1J'il'J\9ltl1Jf11m1J~tl'1Ju1-Hff1J\!';jwVi~~
'jI I

('lJtltltltl~~ 2 f1~UlJlJ)

1.5 Phase-lead ijf1wff1J,j~1ml'tfitl'Jn1J controller U1J1J1~1lJfn11J'lJtl'J PID controller. .
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1.6 Controller U1J1J ~llH)Ul 11J 't' U':i:;;1J1Jfl11JfllJUt'!1 'VIl l'!':i:;;1J1JlJzero lIt'!:;;pole l'WlJ'UUeJtll'Jt'!:;; 1 ~1

I • 'j/ I 'JJ

1.7 tll pole i11~lJ~U IU <UeJ1.6 ilfill'Vhti1J 0 (eJdi1~~illll1 ~ IU':i:;;Ul1J s) controller ,r'Wl~UU1J1JI~
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2. 'j)'1I~£ll..!root locus 'UeJ'I'j~1J1J'fl'11J'fl:lJ1l..!'jtl~ 2 (ml~'1. ..
" R(s)

'l1'l..!~eJl..!~l'l~ eJ~l'lI1jl..!'j~lti£l1J) llfl~l'IT;h root locus \91~. " ,
llfll..!;)l..!~mVlYi'l~ 'j'1:lJl1'1l'1lfh K Yi\9ll11l'l'W'1~'1fl~l'111 fl~

K
(s+1)(s+5)(s+3)
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3. 'i)~eJeJfllI1l1l19l1G)$~1G)$rJ(1911fl 111flll)~ 'i):;;'vh1lf.
'j:;;1I11fl111fJlIeJl9ll'ui1~1'W~1l~ 3 lJ damping

ratio l'Yiltill 1/f(2i (l1~eJ 0.71) l!f;1:;;lJrh

fl1lll~~'VHn~fl~19l1(steady-state error) f;1~f;1~
~ dt ~ I ~ Q.ld

mf;1eJfl'j~l1'W~'lJeJ~fllfl1lll ~~'Vlm~fl~I9lTVI

1
G(s)=(s+l)(s+5)' H(s)=lGc =K fill1'W~ 1lf
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I I I I I I • I I , • • I I I,. I

~ - - - - - ••••• --- ••- •••••••••• ~~ ~~ - ••••••• - - •••- - - -- - •••- -----_ ••• - - - •••••-_ ••-. - •• - - - --- •• -_. - - -p -_ ••••••••• _.- --. --- -_ •• - - - _.- ••• _ •• ~ ••• _-_ •• ". - - - - - ••- -_. - - ••- - - ---
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• I I • • I I • I • I • • I • I I •
, • I • , I I • I • I I ., • I I •
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I • I • I • • I • • • I "' I.' I
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I I I I I I I I I I I • I I I t I I
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4. 'il'l!'UtlU!llWWm'VlI'lH~ (Bode diagram) m'Vll~ Magnitude 'U'e)'1'j~1J1Jfl11Jfl:lJ'YllJl"I'Ifl'lfU1'1!1J~(open-loop

40
function) G(s)H(s)= s(s+4)(s+2) (20 fl~UUU)
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5. 'il~1Ifl'jl~'I1lffm.l'H1ll"l'IJeJ~'j~'lJ'lJ'VI1J Bode Diagram llfl~ NyqUIst diagram ~~l9leJnJw mllJ'W'j~'lJ'lJ'VIlJlfftl(J'jfl1l"l

'il~l'Yl Gain margin llfl~ phase margin ~1(J (10 fl~ll'W'W)

5.1
20

$ -20
3
'" -40"'""
" -60en

'":a: -60

-100

-80
-100
-120

OJ -140~:ir -160
:; -160
~ -200
0. -220

-240
-260
-280 -.10
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I I 1II I I I I I I I I 1 I I I I I I I I I I I I I I I I I I
___ .1.__ 1__ 1_L.J.L L _ 1__ J._ L J. .J J .J. LI L _ .J _ 1.J _1_1J.1.L J.__ 1_J _ L L.L.IJ J

1 I I 111111 I I 111'1 I I I I I I III I I I I 11111
I , I I 11111 1 I I I' I I , I I I III I I , I III1I

___ .I. __ 1__ 1_ L. .•• LI.-I.l. 1__ .•.._I.-.l..J .JJ.I.-I__ I.-_oJ _.L. ..J_I_I •••.l.L.. .•• __ 1_..,l_L..1.. L.I...lJ

I J I I II III 1 I I I I1111 I I II III I I , I 11111

I I I I I I I I I I I I I I 1 I \ t I 1 I I I , I I /I II
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---~--,--I-rrrnT----l--r-rT"Tn----r-'-T'-I-r'Tr---T ,-,-rrrn1
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I I I , II III I I I I I III' I I I I I II11 I I J I 11III
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Frequency (Hz)
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I I I J I I I I I I I I I I I \ I I 1 I I I I I I I I I I I I 'I II
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, I I 11IIII I I I I I III1 I I I I II III 1 I , I 1I111
___ .1 __ 1__ 1_ L. J. L LU '_ .•. 1 _ I.. 1 J J 1.L1 L _ .J _ 1 J _I_IJ J. L! 1 __ 1_ .J _ L L. LU J

l I I 11III1 , I I I 11111 I I I I 11111 I I I 111111
___ J. __ 1__ 1_L.J. L L1.l ,__ J. _ 1_J J .J 1.LI ,- _ .J _ 1 J _1_1J.J. L __ L __ 1_ .J _ L L.L.I.JJ

, I I 111111 , I I I 111'1 I I , 11111\ I I I I 111I1
___ .L __ 1__ 1_ L. .•• L 1..1J. 1__ .••. _ L. .L oJ .J J.1..1 L. _ .J _ .•• -J _I_I-J..L L _ _.L __ 1_ ...J _ L. L. L.I..J J
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