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אאאא 

٢٤٣٢٤٣  



א٢٤٣א




 

،،אא،אW


אאאאאאאאאא
א א א א א   א א  ،א   

אאאאאא
،אאאאאא

אאאK


אאאאאאא
  א        ،א אא  

 א ، אא א אא א
א،אאאא
אאאאאאאאאאאאא

      א  א   ،א  
אא،אאK


אא????

אאאאאאאK


אאאאאאא
،א،אאאא

אאאאאK


، א אאא
אK


אאאא 



א٢٤٣




 

אא،אא،،
א?Wא?אאאא

،אאא?K?
אאאאאאאאאא

א،אאאאאא
אKאאאאאאאא

אאאאאאK
אאאW

אאאאאאאאאא
אאאאא،K

אאאאאאאאא
אאאאאאK

אאאאאא
אאאאאאאאK

אאSimulinkאK
אאאאאאאאאאאאא

אKא،אאאאא
אK

אאאאא،אאאא
אאאKאאא

אK

אאאאאאא

אאאאאאאא
אאKאא

אאא،אאK


 



 

 

 

אאאאאאאאאא  

 

  

אאא
ã¹]<gè…‚jÖ]æ<ËÖ]<Üé×Ãj×Ö<íÚ^ÃÖ]<í‰‰ö¹] 
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אאאאא



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אא
אאאאW

• אאאאK 
• אאאאאK 
• אאאאK 
• אאאK 
• אאאאK 
• אאK

 
 
 
 
 



א٢٤٣אא
אאאאא



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
אאאאא،

אאאאאאא،אאK
אאאאKאא

אאK
١J١ אאאא 

אא
אאאאK

١J١J١ אא 
א،،אאאאאא

אאאאאאאאא،
١J١K

،אאאאאא
،אאא

אאאK
١J١J٢ אא 

Kאא،אאאא
אאאאאאאא

١אJ٢K

א א 

١אJ١אא 

אא א 

א
א 

אאאא
א 



א٢٤٣אא
אאאאא



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אאאW
• אאb(t)אאאאאא

K 
• אe(t)א،אאא

אאK 
• אאאp(t)

K 
• אאאאאאאא

אאאK
אאאאאא

אא?אאאK?אאאאאא
אאאאאK

אאאאאאאאאא
אאאאאאK

c(t)

 المراد النظام الحاآم
 التحكم فيه

إشارة 
 عنصر التحكم التحكم

 النهائي

 الحساس

 الخطأإشارة 

r(t)    + 

b(t) 

e(t) 

إشارة التغذية 
 الخلفية

Feedback 
Signal 

 المخطط الصندوقي لنظام  ٢-١الشكل 
  مغلق تحكم

p(t)

 EMBED 
Equation.٣  

אאאא
 א
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אאאאאא،א
אאאK

١J٢ אא 
אאאW

١J١ אאאאאאW 
١}٠y'(t)+y(t)=٢x(t)

 : الأولىالخطوة
אא

٠٫١sY(s)+Y(s)=٢X(s) 
אאW

Y(s)אאא
(١}٠sH١)Y(s)=٢X(s) 

אאW
אאאאW

11.0
2

)(
)()(

+
==

ssX
sYsG 

١J٣ אא 
אאאK

FE،אאאאא،א
אא،אK

 
 


 
 

=دالة النقل
 تحويل لابلاس الخرج

 تحويل لابلاس الدخل
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١J٤ Kאא 
אאאאא

אאאאאK
אאK

١J٤J١ אFאאE 
א١J٣FאEאא

אאא،אא١J٣FאEW
D(s)=R(s)+A(s)-B(s) 

אאW
C(s)=D(s)-E(s) 

D(s)W
C(s)=R(s)+A(s)-B(s)-E(s) 

אאC(s)אאW
+R(s)+A(s)-B(s)-E(s)


אא١J٣FE١אJ٣FאKE


١J٤J٢ א 

א١J٤א

R(s) 

B(s)

١אJ٣FאEאאFEאא

A(s) 

R(s)

E(s) 

C(s) 

)ب(

A(s) 

B(s) 

D(s) 

E(s) 

C(s)

 )ا(
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

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אא
א،א١J٤W


C(s)=A(s)G٢(s) 

 A(s)=R(s)G١(s)A(s)C(s)

C(s)=R(s)[G١(s)G٢(s)] 
אא١J٤FE١אJ٤FאKE

 
١J٤J٣ אא 

א١J٥FאE،אאW
A(s)=R(s)G١(s) 
B(s)=R(s)G٢(s) 

W
C(s)=± A(s) ±B(s) 

  نحصل على B(s) و  A(s)بالتعويض  عن 
C(s)=±R(s)G١(s)±R(s)G٢(s) 


C(s)= R(s)[ ±G١(s)±G٢(s)] 

אא١J٥FE١אJ٥FאE
 



G١(s)G٢(s) G١(s) G٢(s) 

R(s) A(s) C(s) R(s)
C(s)

 )ب( )ا(

١אJ٤FאEאFEאאא 



א٢٤٣אא
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

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١J٤J٤  
א١J٦FאEאG١(s) 
א١J٦FאEW

A(s)=R(s)G٣(s) 
B(s)=R(s)G١(s) 
C(s)=B(s)G٢(s) 

אאPA(s)B(s)C(s)
 : يعطي(s)G١فنقل نقطة التفريع إلى يمين الصندوق 

A(s)=R(s)G١(s)X(s) 
X(s)אA(s)

  في الحالتين نحصل على A(s)بتساوي 
R(s)G٣(s)= R(s)G١(s)X(s) 

 
W

)(
)(

)(
1

3
sG
sG

sX = 

אא١J٦FE
אא
אאאאאאא

אK

±G١(s)±G٢(s) 
i

R(s) R(s)
C(s)

i

 )ب( )ا(

١אJ٥FאEאFEאאא 

G١(s) 

G٢(s) 

A(s) 

C(s)
الشكل

± 

± 
B(s) 
الشكل
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

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

 
١J٤J٥  

א١J٧FאEG١(s)K
אאאא

אאאאאאא
א،١אJ٧FE١אJ٧FאKE







A(s) 

C(s)
الشكل

R(s) C(s)
i

 )ب( )ا(
١אJ٦ 

qout 

P B(s) 
الشكل B(s)

الشكل

A(s)

G٣(s) 

G٢(s) G١(s) 

R(s) 

G١(s) G١(s)

)(
)(

1

3
sG
sG
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
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١J٤J٦  
א١J٨FאEאG١(s) 
א١J٨FאE

C(s)=R(s)G(s)-F(s)G(s) 
F(s)=A(s)H(s) 

C(s)= R(s)G(s)-A(s)G(s)H(s) 
אאC(s)

אאG١(s)
C(s)=R(s)G(s)-A(s)X(s) 

X(s)אאאF(s)
C(s)א

C(s)= R(s)G(s)-A(s)G(s)H(s)=R(s)G(s)-A(s)X(s) 
W

)()()( sHsGsX = 
אא١J٨FE١אJ٨FאKE

G٢(s) G١(s) 

R(s) 

A(s)

C(s)
الشكل

C(s)
i

 )ب( )ا(

١אJ٧ 
qout

G١(s) 

P 

B(s) 
الشكل

G١(s)

B(s)
الشكل

A(s)

G٣(s) 

R(s)

G١(s)G٣(s) 
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

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
١J٤J٧  

א١J٩FאEאאG(s)K
אאאאאא١J٩FE

אאאאK
 
١J٤J٨ א 

א١J١٠FאEK
אאאאK

א١J١٠FאEאא
E(s)=R(s)-B(s) 


B(s)=C(s)H(s) 


E(s)=R(s)-C(S)H(s) 

F(s) 

C(s) 

A(s) 

R(s) 
+

A(s) 

G(s) 

H(s) 

G(s) 

G(s)H(s) 

-

C(s) 

F(s) 

+

R(s) -

 ب ا

١אJ٨
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

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

C(s)=E(s)G(s) 


C(s)=[R(s)-C(s)H(s)]G(s) 
אא

C(s)[(١HG(s)H(s)]=R(s)G(s) 
אאא

)()(1
)(

)(
)()(

sHsG
sG

sR
sCsT

+
=

 


אא١J١٠FEאא
אא(unity feedback)

H(s)=١
אאאW

)(1
)()(
sG

sGsT
+

=


R(s) 

F(s) 

A(s) 

C(s) + 

-

G(s) 

H(s)

G(s) 

)(
)(

sG
sH  

+

-

F(s) 

R(s) 
C(s) 

A(s) 

 )ا( )ب(

١אJ٩
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١J٢ אאאאא١J١١
אא 



R(s) 
C(s) 

s
sK )20(1 +

s
1

s
1

K٢ 

5

43 )(
Ks

KsK
+
+

+
-

 
١אJ١١אאא١J٢ 

١אJ١٠ 

H(s) 

C(s)R(s) E(s) 

B(s) 

G(s) )()(1
)(

sHsG
sG

+

C(s)R(s)

 )ا(
 )ب(
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א
١K ،אאאאאאא

s
sK )20(1 +

s
1אK

٢K אאאאאאאא
אאא

s
1אK 

٣K אאאאאאאא١J١٢ 

٤K א١J١٢אאאT(s) 

))(20(])][20([(

))(20(
)(
)()(

431521
2

51

KssKKKssKKss

kssK
sR
sCsT

++++++

++
==  

א
אאאאא

אאאא،אK
אאאאKאאא

K
 
 

s
s

sKK
ssK

]
)20(

1[

/)20(

2
21

2
1

+
+

+

5

43 )(
Ks

KsK
+
+

R(s) C(s)

+
-

١אJ١٢אאא
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
١Jא ١אאאK
١Jא ٢אאאK
١J؟ ٣אאאא 
١Jא ٤אאאאK 
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٤K אאK 
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=τE(Time Constant) 
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אאאאא٢J١
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אאR=٥٠٠s/m�٢K 

אW
aK א 
bK אא 
cK א 
dK אאqi(t)=١٠�٤×٢m٣/sאאאא

אאK 

h(t) 
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R 
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 إخماد ناقص
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 إخماد زائد

 وع الإخماد استجابة نظم الرتبة الثانية حسب ن٣-٢الشكل 
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




 الزمن بالثانية

الاستجابة
 

٠ ١٠ ٤ ٦٠
٠

٢

٤

٦

٨

١٠

١٢

١٤

١٦

١٨

٢٠

 )ζ=0(  استجابة نظم الرتبة الثانية في حالة عدم الإخماد ٢-٢الشكل 

  محرك تيار مستمر مع حمل٥-٢الشكل 

J 

+

+ 

-

R

L

B 

 حمل ةمقاوم

 قصور
الحمل

 الدوار العضو
 للمحرك

 المجال

Ω- 
e 
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אאאאK
א=Ω+

Ω B
dt
dJ٢J٢٥

אאאאאאאK
א=iKt٢J٢٦

אאא

tK

B
dt
dJ

i
Ω+

Ω

=

אiא٢J٢٥אא

Ge
dt
da

dt

da =Ω+
Ω

+
Ω

12

2
2٢J٢٧


B
J

m =τאאא

R
L

e =τאאא

RBKK
RBa

te

em
+

=
ττ

2

RBKK
RBa

te

em
+

+
=

)(
1

ττ

RBKK
KG
te

t
+

=

JW،אkg.m٢ 
BW،אN.m.s/rad 
LWאאא،H 
RW،אאאΩ 
KtW،אN.m/A 
EW،אV 
ωW،אאאrad/s 

KeW،אא V.s/rad 
 


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2
0

1
a

=ω

2

1
2a
a

=α

2

1
2 a

a
=ζ

אאא 
J=١٠�٤×٢}٦kg.m٢ 

B=١٠�٤×٠}١N.m.s/rad 
L=٠٢}٠H 
R=٢}١Ω 

Kt=٠٤٣}٠N.m/t 
Ke=٠٤٣}٠Vs/rad

אW 
١K אאא
٢K אאא 
٣K אא 
٤K א 
٥K א 
٦K א 
٧K אא 
א

١K s
B
J

m 2.6
100.1
102.6

4

4
=

×

×
==

−

−
τ

٢K s
R
L

e 0167.0
2.1
02.0

===τ 

٣K אאאa١،a٢G 
a٠٠٦٣٠}٠=٢ 
a٣٧٩}٠=١ 
G=٨}٢١ 

אא
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e
dt
d

dt
d 8.21379.000630.0 2

2
=++ ωωω

٤K אא 
א 

0.0794
00630.0

11

2
0 ===

a
ω

א 

2.3875
00630.02
379.0

2 2

1 ===
a

aζ

٥K ζ>1אאK 
٦K אא 

אאאא 
א

01379.000630.0 2 =++ ss
אאאW

r٣٩٣١}�٥٧=١
r٧٦٥٧}�٢=٢ 

אζ>1FאאEאאא٢J١٤
אא

]1[)( 2
21

11
21

2
2
0

trtr e
rr

re
rr

rbEty •
−

−•
−

+=
ω



אאאω(t)
r١r٢ω0E=٥V FאאEb=٨}٢١א

W
]0506.10506.01[2796.137)( 7657.23931.57 tt eet −− −+=ω





٧K א 
אא٢J٦
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
























אאאאאאא 
אאאאאא

אאאאאאאW
sst yyty +=)(

،אאא
אאK

 الزمن بالثانية

Ω(t) 

٠ ٠٫٥ ١ ١٫٥ ٢
٠

٢٠

٤٠

٦٠

٨٠

١٠٠

١٢٠

 ٤-٢ منحنى استجابة نظام المثال ٦-٢الشكل 
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


 
٨  
٨  
٨  
٨  
٨  
٨  
٨  
٨  


 




 אא
 א 
 אא 

אא 
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 
 אאא 
 א 
 א١א 
 אא 

אא 

 الزمن بالثانية
٠ ٠٫٥ ١ ١٫٥ ٢ ٢٫٥ ٣

٠

٠٫٢

٠٫٤

٠٫٦

٠٫٨

١

١٫٢

١٫٤

١٫٦

١٫٨

٢

الاستجابة
 



א٢٤٣אא
אאאאא
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 

 
 אאא 
 א 
 א١א 
 אא 

אא 
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 

 
 אאא 
 א١א 
 אא 

אא 
J=١٠�٤×٢}٣kg.m٢ 

B=١٠�٤×٠}٥N.m.s/rad 
L=٠٧٥}٠H 

R=٢}١Ω 
Kt=٢٣}٠N.m/t 

Ke=٠٢٣}٠Vs/rad
 אאאאאא 
 אא 
 א 
 אא 
 אאא(Ω)א 



א٢٤٣אא
אאאאא
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 אΩ(t) 
אאאאא

K 
















 אtd 
 אtr 
 אtp 
 אא 
 Mp 
 אא 
 אאא

 الزمن بالثانية

الاستجابة
 

٠ ٠٫٥ ١ ١٫٥
٠

٠٫٢

٠٫٤

٠٫٦

٠٫٨

١

١٫٢

١٫٤

To: Y(١)



 

 

 

אאאא  

 

  

אאא
ã¹]<gè…‚jÖ]æ<ËÖ]<Üé×Ãj×Ö<íÚ^ÃÖ]<í‰‰ö¹] 

אאאא 



א







א





٣



א٢٤٣אא
אא


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אא
אאאאW

o א 
o אאאא 
o אאאא 
o אאאאא 
o אאאא 
o אאאאאא 





א٢٤٣אא
אא


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
א،אאאאאאא
אאאאאא

אאאאאאאאאא
אאאKאאSimulinkא

אאאאאK
١J٥ א 
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الزمن بالثانية
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אאא

א 
אאא








אאא 
אאא 

C(s)R(s) E(s)

F(s)

1
1
+s

r(t) 

f(t) 

c(t)e(t)

4
2
+s

C(s)R(s) E(s)

F(s)

2
10
+s

 
r(t) 

f(t) 

c(t)e(t)
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אK אאאאא
אאאK 









אאאאW 
אא 

אאא
א 

אאאess 

4
2
+s

C(s) R(s) E(s)

B(s)

2+s
K

r(t) 

b(t) 

c(t) e(t)

Sum١

s

١

Kp

Ki 

 

١

s+٢
G(s)

١

Constant

C(s)
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
 Wאאאא

אא 
אאא

א 
אאאess 











 

s
Ki ١

s+١

G(s)

Constant ١

Kd

Kp

du/dt

١
C(s)



 

 

 

אאאאאאאא  

 

  

אאא
ã¹]<gè…‚jÖ]æ<ËÖ]<Üé×Ãj×Ö<íÚ^ÃÖ]<í‰‰ö¹] 

אאאא 


א





א
א


א




٤



א٢٤٣אאא
אאאא



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אא
אאאאW

• אאאK 
• אK 
• אאאK 
• אאאK 


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

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א
אאאאאא

אאאאאKאאאאא
אKאאאאאא،א،

אאאK
אאא 

)(lim ty
t

L
∞→

=،y(t)אאאW

אאא L،א
אאLאFKE

אא،אאאאאאא
אאאא אאtאאW

....)( 110
treAAty +=

riאאא،אאW
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0,0
0,

lim
r
r
rA

Aert

t


אאאאאאW
0≤ir

אאK
אאא،אאא

،אאאאאא
אאאאאאK

א 
א،אאאאאאאא

אWאאאאW
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א٢٤٣אאא
אאאא



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y'(t)אאy(t) 
y"(t)אאy(t) 

y(٣)אאy(t)אKKK 
אאאאW

0.... 01
2

2
1

1 =+++++ −
− asasasasa n

n
n

n
אאאאW

אאWאnH١ ،nא
אאWאאאא

.....42 −− aaa nn
אאWאאאא

.....531 −−− aaa nn
אאאWאאאאW

…3−na2−nanasn

…5−na3−na1−nasn�١

…3c2c1csn�٢

…3d2d1dsn�٣

………
1zs٠

W
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

אאא
אאאאאאאאK



א٢٤٣אאא
אאאא



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אאW 
)(3)(2)(' txtyty =+ 

K אאא
K אא 
K אאאא 

אW
K אאW

sH٠=٢
K אאאאW

 ٢=nH١א١=nאWאא
אאאאא

٠١s١

٠٢s٠

K אאאא
אאאאאKK

אאW 
)(2)(6)(' txtyty =− 

K אאא
K אא 
K אאאא 

אW
K אאW

s٠=�٦
K אאאאW

אאWאn=١אnH٢=١ 
אאאאא



א٢٤٣אאא
אאאא



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
٠١s١

٠�٦s٠

K אאאא
אאאאאא

אאW 
)(3)(2)('2" txtytyy =++ 

K אא
K א 
K אאאא 

אW
K אאW

0222 =++ ss
K אאאאW

אאWאn=٢אnH٣=١ 
אאאאא

٢٢s٢

 ٢ s١

 c١s٠

אc١אW
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אW
٢٢s٢

 ٢ s١

 ١s٠

K אאאא
אאא،אK



א٢٤٣אאא
אאאא



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אאW 
)(3)(6)('" txtytyy =−+ 

K אאא
K אא 
K אאאא 

אW
K אאW

062 =−+ ss
K אאאאW

אאWאn=٢אnH٣=١ 
אאאאא

�٦١s٢

١ ٠ s١

 c١ s٠

אc١אW
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
אא 

)(8)(7)(' txtyty =+
 אאאK 
 אאK 
 אאאאK

אא 
)(20)(147)(' txtyty =−

 אאאK 
 אאK 
 אאאאK 

אא 
)(8)(4)('6)("2 txtytyty =++

 אאאK 
 אאK 
 אאאאK 

אא 
)(8)(14)('16)(" txtytyty =+−

 אאאK 
 אאK 
 אאאאK 

אאאאW 

01246 2345 =+++++ sssss
 אאK 
 אאאאK 
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

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אאא 

Kssss
K

sR
sC

++++
=

23)(
)(

234


K אאאK
K אאאאאK

 


 



 

 

 

אאאא  

 

  

אאא
ã¹]<gè…‚jÖ]æ<ËÖ]<Üé×Ãj×Ö<íÚ^ÃÖ]<í‰‰ö¹] 

אאאא 






א




א


٥



א٢٤٣אא
אא


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אא
אאאאW

אא 
אאא 





א
א

אא
אאאא 

אא 



אא
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
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
،אאאא،אאאא

אאאKאאאא
אאאdBאאK

אאK
אאאאאאKא

אK 

אא 
א٥J١

אא
tatr ωsin)( =


r(t)אא(amplitude) 

aאא 
ωאאאאא(rad/s) 
K ωtאא 

fπω 2=fא(Hz) 

Kא
)sin()( φω += tbtc

אאאאKאאאאא
אאאאאאK

אאg=b/aאאאφאאאא(phase shift)K

 النظام

r(t)  c(t) 

٥אJ١ 
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אאא 
א٥J٢א

אאאW

)()(1
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)(
)()(

sHsKG
sKG
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sCsT

+
==

אאאW
)()(

)(
)( sHsKG

sR
sF
=٥J١

 
אאא
א،،

(decade)א،אK
אdBKGHωא

אφ(ω)،אאאW
אאאאאsאjω 

1−=jאא
אאאאאא

אאא
jyxjHjKG +=)()( ωω 

 

H(s) 

C(s)R(s) E(s)

F(s)

KG(s)
r(t) 

f(t)

c(t)e(t)
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22)()( yxjHjKG +=ωω 
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)()(log20 ωω jHjKGKGH dB = 
אאφ(ω)אאאא 

=φ ∠
x
yjHjKG 1tan)()( −=ωω  
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אא

G(s)=K
אאאאאK


אdBWאdB 

KG db log20= 
אאWאW 
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א٥J٤FאEK=١٠٠،
40100log20 ==dBGφ=٠אאK
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

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









א٥J٤FEK=�١٠٠،
40100log20 =−=dBGφ=١٨٠אאK

 
אאאW

G(s)=τs
אאאא 

אאG(s)s jω 
G(jω)=jτω�

אאWW 
τωω =jG(  
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τωω log20)(log20 == jGG db
אאWא 

G(jω)=٠Hjτω�
אW

o90
20

tan 1 === − πτωφ  

א٥J٥،אτ=٥}٠
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
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אאאאωlog=Xא
XG db 20=אdB ٢٠/decadeK

א٠dBW
0log20)(log20 === τωωjGG db
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אאא
א100אlog20FE

אאωlog20−FE
א1)2.0(2אlog(10 ω+−FE

א،א
א٥J١٠

אאאW
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

אאאW
١٠ωc٢ωcωc٥}٠ωc١}٠ωcω

٣}�١٧٤°٤}�١٥٣°�١٣٥°٦}�١١٦°٧}�٩٥°φ
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א٥J١٠אאW

אא 
א٥J١١אאW

אωG(gain crossover frequency)אא
٠אdB
אωp(phase crossover frequency)אא

�١٨٠א° 
אmG(gain margin)אאאא

٠dBאFω=ωpE 

Frequency (rad/sec)

P
ha

se
 (d

eg
); 

M
ag

ni
tu

de
 (d

B
) 

Bode Diagrams

-٤٠

]2.01[
100

ωω jj +
 100

ω2.01
1
j+

 

٥אJ١٠אא 

١-١٠ ١٠٠ ١٠١ ١٠٢
-٢٠٠

-١٥٠

-١٠٠

-٥٠

٠

-٢٠

٠

٢٠

٤٠

٦٠

ωj
1



א٢٤٣אא
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אmp(phase margin)אאאא
�١٨٠°אFω=ωGE 
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אאאא 
אאאאאאW

אאWאאאא١א 
אאWאאאא�١٨٠ 

אK 
אאאאאאKאא

א،אאאאא
אא،אאאא،אא

אאאW 
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אאאאא٤٥°K 
אאאK 

א 
א،אK

אFאEאא،Kאא
אאאאאאKא

،א،אאא
אאאKאאאאא

אאאאK
אאא،אאאא
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compensators)אאאא(phase lag 
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אאאאאK
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3.1623max == pzωωωKאאτpτzGωω =max،
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אאאo55max −≈φ
3.1623max == pzωωωKאאτpτzGωω =max
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א٥J١אאאאא،א،
אK 
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אאא٥J١٠אdBא

sec/22radG =ωאא،o13=pmKאo45<pm،
אאאK
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אdB אאא
אsec/22radG =ωאא،o58=pm
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א
אאאאאא
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FEωlog2034 −=dBG،270−=φ،FE])01.0(1log[1020 2ω+−=dBG،)01.0(tan 1 ωφ −−=
FE])1.0(1log[1040 2ω+−=dBG،)1.0(tan 1 ωφ −−=
FE]1log[10])1.0(1log[10 22 ωω +−+−=dBG،)1.0(tan)1.0(tan 11 ωωφ −− −−=


٥J٥FE995=Gω،o106=φ،FE82995.7=Gω،o57=φ


٥J٦FE86.8=Gω،o70=φ


٥J٧FE56=Gω،o10=φ،FEאFE10=Gω،o60=φ،FE
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

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
 

AC Motor 

Actuator 

Analog 

אArmature 

אAutomation 

Block Diagram 

Bode Diagram 

Cascade 

אאCharacteristic Equation 

Characteristics 

Chart Recorder 

Closed Loop 

Compensator 

Control system 

Control Valve 

אאאאControlled Variable 

Controller 

Critical Damping 

אCutoff Frequency 

Damping 

DC Motor 

אDelay Time 

Derivative 

Derivative Controller 

Design 

Digital 
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אא Disturbance 

،Dynamic 

Error 

Feedback 

Feedback Path 

אאFinal Control Element 

Flow Meter 

Flow rate 

Forward Path 

אFrequency Response 

Gain 

אGain Crossover 
Frequency 

אGain Margin 

Hydraulic 

Input 

Integral 

Integral Controller 

Lag Compensator 

Laplace Transform 

Lead Compensator 

Level 

Magnitude 

Manual Control 

Matrix 

Motor 

Open Loop 

אOscilloscope 
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Output 

אOver Damping 

Overshoot 

אParallel 

אPeak Time 

אPerformance 

אאPermanent Response 

אPhase Crossover 
Frequency 

אPhase Margin 

אאPhase Shift 

א،Pneumatic 

א polynomial 

אPotentiometer 

Process 

אאProgrammable Logic 
Control 

Proportional 

Proportional Controller 

Reference Input 

אResonance Frequency 

אResponse 

אResponse Curve 

אRise Time 

Root 

Sensor 

אSeries 

א،אSet Point 

אאSettling Time 
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אSignal Conditioning 

אSignal Conversion 

Simulation 

אSpecification 

אאStability 

אאStability Criteria 

אStep Input 

אStepper Motor 

Summing Junction 

System 

،אTachometer 

Take off Point 

אאTime Constant 

אTime Domain Response 

Transducer 

אTransfer Function 

אTransient response 

אTwo Position Control 

Underdamping 

אUnit step 

Unity Feedback 
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٢J١J٣אאאא١٩
٢J١J٤אאאאאאא٢٠
٢J١J٥אא٢١
٢J٢אאאא٢٢
٢J٢J١אאאא٢٣
٢J٢J٢אאאאאאא٣٢
٢J٢J٣אא٣٣

א٣٤
٣٥
אאWאא٤٢

אא٣٩
٤٠

٣J١א٤٠
٣J٢אאא٤١

٣J٣אאאא٤١
٣J٤אאאא٤٣
٣J٥אאאאא٤٥
٣J٦אאאאאא٤٧

א٥٠
٥١
אאאWאאאא٥٨

אא٥٤
٥٥

٤J١אאא٥٥
٤J٢א٥٥
٤J٣٦١

א٦٢



א٢٤٣א





 
 

٦٣

אאWאא٦٦
אא٦٦

٦٧
٥J١אא٦٧
٥J٢אאא٦٨
٥J٣٦٨
٥J٤٧٠
٥J٥٧١
٥J٦٧٣
٥J٧א٧٤
٥J٨א٧٦
٥J٩אא٧٨
٥J١٠אא٨٢
٥J١١אאאא٨٣
٥J١٢א٨٤
٥J١٢J١٨٥
٥J١٢J٢٨٧

א٨٩
٩٩

א٩١
٩٥

אא٩٩
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אאאאאא

אאFאEא

GOTEVOT appreciates the financial support provided by BAE SYSTEMS        
 
 


