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Y F :Mi=f,—2f, —2bx (4-1)

D F, My=f,=2f, ~2by (4-2)

Dryilf=1,-2f, —b,0 (4-3)
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He d B 437 s @4 24 hd 5

fx = ku,xux _%kuguﬁ (4_4)
V2

fy = ku,yuy +7ku91/l9 (4-5)

TH = kl¢,0u9d9 +ku,xuxdx _ku,yuydy (4_6)

d Bl 437 ok ¥ or g 4 4 ok

S =kx (4-7)

fky =Ky (4'8)
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28 (4-4)~ 38 (4-9) &~ (4-1)~78 (4-3)ETL 15 7 8
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223127:A4x:::kuJux +-_Ez_kﬁ9u€ _-2kax]_-2bxx (4'1())
. V2 .

D, M=k, kgt =2k, x| =20, 5 (4-11)

zzzb :[é::k%ﬁue-Fkﬁxuxdx_Fkﬁxuydy [kee]_'bgé (4_12)

AT G R E REREP R M BREABE BRI BenfiRT AT
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A
fow =2NLBi=K i (4-13)

HPj=1~3 #3280 % 0 T 48 EHA R (G-~ (43) > ¥ F R

¥ @

M +2b % +2k x=k, u, +gku9u9 (4-14)
My +2b,y+2k,y=k,u, +gku9u9 (4-15)
10+b,0+k,0=k, gu,+k, du, +k, du, (4-16)

Bdou, =iy ~u, =i, By, =i, A W= BREZ S L T LE B RE

e TR 50 RBRE LA FIEM AL L (4-6)~58 (4-8)
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j}+b3y+b2y=bluy +b,u, (4-18)
9+c49+c30=czu9+clux+couy (4-19)
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M M M 2M
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M M M 2M
b k ku ku xdv ku, d
C4=76a03=70,02= ]ﬁacl: »Co = ; s

Fgt T ] 5 (-17)~5 (419) 0 P

AP A SRR BN (4-17)~50 (4-19) 1T 42 5% 8 3 (Laplace
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LR AT

G (=" ____ 4

(4-21)

u (s) P +as+a,

G ()= -~ (4-22)

u,(s) g2 +a,s+a,

FHe 2N 5 AG)=AG6)=s"+as+a, > TIPS 48 2 P

(Routh-Hurwitz Rule)
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G, (=28 - h (4-24)
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s —b

Gyg(s)= »(s) _ 0 (4-25)
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(Routh-Hurwitz Rule)
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dhIF A | dAEBRERN K
Fod B4 A
K, |T, T, |K, T, T,
P 1/a 0.5K,
PI 0.9/a | 3L 0.4K, | 0.8T,
PID 12/a |20 | L/2 | 06K, | 0.5T. | 0.127,
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LR ¢ > 3 Ziegler-Nichols i § % 1 ¥ & fd & en% )
#73} ¢ Chien-Hrones-Reswick(CHR)i# & 2 ;Tﬁ’fif—' #oeh- fhicig o & 4-3
Y%A 7 PID MR BRI GRS P B R ok a0
FEHRL 5 AQAR R ehd it Bk > dp iR At P RS 5 0% AR E > 2 A

PR OLFR T R G 20% ARARE chE P B 0 AR 43¢ i
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# 4-3 % % 8- F* 47 0 Chien-Hrones-Reswick 3 £ 2 5t

T 0% AZARE F 20% AT AXE
B F A
K, T T Ky T T
P 0.3/a 0.7/a
PI 0.35/a | 1.2T 0.6/a | T
PID 0.6/a | T 0.42L | 0.95/a | 14T | 0.47T

% 4-4 3 % Fr4] B 48 0 Chien-Hrones-Reswick 33 % = 5\

T 0% AZARE F 20% AT A% E
AR T
Ky T 1, K, T T,
P 0.3/a 0.7/a
PI 0.6/a | 4T 0.7/a | 23T
PID 0.95/a | 24T | 0.42L | 1.2/a 2T 0.42T
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P —| 1+
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PID |1+ = =T - et
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