(error signal)

(control element) (manipulate)
(process output)
(set point)

(control laws)

set point error manipulation output

>

>\ sum » control element plant

41

(steady state response) , (settling time)
(transient  response)

(overshoot)

Y



38

(proportional control , p control)

( )
(lag
time) (PB)
Kp (oscillate)
PR (Kp
)
2. "2 (integral control , I control)
integral time Ti Ti
Ti
damping 4
Ti (stabilizing time)
3. (derivative control , D control)
1
( )
(lead) derivative time

Td (ramp unit)



m(t)

Td

(sampling  period)

Kpe(t)

(4.)

39



Ki

40

mnd = Kpenl (4.3)

Am, = 1-m, 1=Kp(e,-en) (4.4)

=1

ti‘ﬂe(t)d'c = iejT

1 >
1] %

0123456 7 891011121314
42

m(t) = Ki {0e(x) dx (4.5)



Kd

m-*r"KirTej
A

1=Ki*Tej+KiTen
A

Am =m -m -1=KiTe

n(0= k¢ %0

(4.6)

49>

(4.10)



42

3 4 5&8 ; é é 110 1‘1 1]2 113 114 E T

43
fm=Kd * 1? (4.10)
mit=kg 1" 2 t12)

Amn= - mil=~~(en-2en,+en?) (4.13)



control)

PID ,

1
PID

Amn=(Am Dp+(Amn)i+ (Amn)D
4449 413

Amn=m,1- m11=KOen + Kl en, + K2 en2

» , Kd
e KO=Kp+KiT+ _y

Kd
Kl=-Kp - 2—

T
Kd
K2=—
i

PID

(Ziegler - Nichols)

43

(PID

ABS

(4.14)

(4.15)



44

Kp 1Ti
Td (transient response)
2 (process reaction method)
(ulimate cycle method)
(open loop)
44
L1
T1 \ Amy
Apv
=A
5 i Ks Amv
)
Ks
/
1 a
<
z
<
0 >
L T

717N 4.4 nannsnaUANBIgLFD S

KpiTi  Td 41



4.1
Kp Ti
PID " E ¢ 2L
Kp
(oscillate) Kp
(period of oscillation) Pu Kp, Ti Td
4.2 7
Kp Ti
PID 0.6 Ku 0.5 Pu
45
PID
Ka 1

PID

4.5

Ku

Td

05L

45

(closed loop)

Td

0.125 Pu

4.2

3.13



Ki
Kp+?+KdS » Ka Gc

h 4
A 4

control element power amp. servo needle valve

4.5
PID
3.6
PID
(linearization) (gain schedule)
4.6
gain 4
schedule
1
P J P
r+
Kp+-l—;—l+ KdS—1 Ka G,
control element  power amp. solenoid actuator
4.6
PID
ABS
2.13

PID 4.7



K.J

Ko+y+KdS
wid devet

, 4.7

gain
schedule

Koty+KdS  ka
id denert poser @ Soknad aotear

PID

]

w*J J A
G

*{sum)—={ div —[—'

ABS
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