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١EאאTransmitted TorqueWJ

אאאאW
١J אK
٢J אK
٣J אאאK 
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אא אא

אאאאאאאא
אאאאאא،K 

א
א (N) Fn springsof forcePressure  

אא(N) Fr forceFriction  

א µ�Friction Coefficient 

אא (m) Ro Outer Radius of friction disc 

אאא (m) Ri�Inner Radius of friction disc 

אא (m) Rm�Middle Radius of friction disc 

א  Z�Number of friction surfaces 

אא (N.m) Tc�Transmitted  Torque 


אאFTcE

Tc = Fr . Rm . Z    x N . m z 
Fr = Fn . µ   x N z 
Rm = ( Ro – Ri ) D 2       x M z 

 
Tc = Fn . µ. ( Ro – Ri ) x N . M z 
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F١WEJ
אWJ

٦א٦٠٠،אFµE=0.3،di = 125 mmdo = 180 mm
אאW

E אFFrKE
E אFRmKE
EאאFTcKE
אW

E
 Fr = Fn . M  
 Fn = ( 6 ) C ( 600 ) = 3600 N  
 Fr = ( 3600 ) ( 0.3 ) = 1080 n  

 
E

Rm = ( Ro + Ri ) /2   
Rm = 0.076     m�
 

E
Tc = Fr . Rm . Z  
= ( 1080 ) ( 0.076 ) ( 2 )                Z = 2 FE      
= 164  N.m  
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( N/ 2m ) 

٢EאאFPsE
אW


אאאאW 

Af
FnPs =

 

AiAoAf −=  

2

4
doAo π

=  

2

4
diAi π

=  

)(4
22 didoAf −= π  

 
 

 
F٢WEאאא٢}٣٢٦٣אאא

אWdi = 130 mmdo = 200mm
؟FPsEאאא

 
 

 

אאPsSurface Pressure 
אAfFriction Area 
אFnPressure Force of Spring 

)(4
22 dido

FnPs
−

= π    ))13.0()2.0((4

2.3263
22 −

=
π

Ps  

          = 179.863 K Pa 
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= π
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EאאאאFµ= 0.32EאFFn = 2200NEא،
אFr

 Eא  FFr = 5200N Eא٩ א–א
אM = 0.3K

FnאWJא
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do = 186 mm     di = 124 mm 
אFr = 2100N 
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M1 = Fz . r   Fz = M1/r
 M2 = Fz . R     Fz = M2/R


אFFzE


   M1/r = M2/R   M2 = M1.(R/r)

 

אא


٢J١אאאאW
  א F١٦ E ،Driving Gear 

אDriving gear אאאZ1אאZ2א
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١JאאFiWE
אאאאN1אאאN2K

2

1

N
Ni =  

F١٦EאאאK
  V1 = V2 

אאאאאאW
 V1 = W1 . r 
 V2 = W2  .R 

אאאFWEW
  W = π . N  

N=אK
 
V1 = V2 

W1 . R1 = W2 . R2 
π . N1 . R1 = π . N2 . R2 

i
d
d

R
R

N
N

===
2

1

2

1

2

1
 

אW
d = m . Z

=mאFmodule FEאE
Z =א



2

1

2

1

.

.
Zm
Zm

d
di ==  

אFi EW




N1=אאKZ1=אאK
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٢JאFPEGear PitchW
אFmEאFPEGear Pitchאא

א אאאא F١٧E
א אא אא

אFPEGear PitchK








אF١٧EאGear PitchK
אאW

P = π . m 


P=אK
m =אK

אאFmEאFdEאאאFCWE
 

C= π . d = P . Z 
 

C=אאאK
P=אK
Z=אK

 
 π . d = P . Z 
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F١٨EK
אF١٨E

אאFinput shaltEאZ1אאאZ2א
אאאZ3Z5Z7אאאF output shaltEאZ4Z6

Z8אאאאF1st EאZ3Z4،א
 אF2nd  E א Z5Z6 א אF3rd   E Z7 Z8 אא א

אF4th EאZ8Z1אא
W


אאF1st WE

3

4

1

2
1 *

Z
Z

Z
Zi st =  

אאF2nd WE
5

6

1

2
2 *

Z
Z

Z
Zi nd =  

אאF3rd WE
7

8

1

2
3 *

Z
Z

Z
Zi rd =  

אאאF4th WE
1:14 =thi  
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F١WE
W

 Z1 = 25  Z2 = 40 Z3 = 20 
 Z4= 40 Z5 = 25 Z6 = 35 
 Z6 = 30 Z8 = 35

אאאאW
אW



3

4

1

2
1 *

Z
Z

Z
Zi st = =  20

40*
25
40

 = 3.2:1  

5

6

1

2
2 *

Z
Z

Z
Zi nd = = 25

35*
25
40

 = 2.24:1 

7

8

1

2
3 *

Z
Z

Z
Zi rd =  = 30

35*
25
40

 = 1.87:1 

1:14 =thi  
 


F٢WE

 ٢٠٠٤٠٠٠L  K אא 
אאא١٥٠אFKEאK


אW

 M1 = 150 . ( 3.2 ) = 480 ( N.m )  
 
 M2 = 150 . ( 2.24) = 336 ( N.m )  
 
 M3 = 150 . ( 1.87) = 280 ( N.m )  
 
 M4 = 150 . ( 1 ) = 150 ( N. m )  
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١EאFRolling Resistance WE
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٢EאאFGradient ResistanceWE 
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٢- ،אא،א،،١٩٧٠K 
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١٤١٩K 
٤- K،אאא،אאאא،K 
٥- ،אא،א،אא،

١٩٧٠K 
٦- K،אא،אא،،١٩٩٨K
٧- Kאא،אא،אאאא،
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אא


אClutch 

אאFlywheel

א Pressure Plate

אFאE Clutch Disc

אFאE Clutch Release Bearing

א Clutch Operation

א Clutch Linkage Operation

אאאאא Clutch Pedal Free Travel

א Gear Box

אאאManual Shift Transmissions 

אאאאSynchromesh Transmissions 

אאSynchromesh Unit 

אShift Forks 

אShift Rails

FאEא Gear Box Bearings
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G،אאא،אאא،١٤٠٩

GאFאEאא،אאא،אא

אאאאא

Gאא،אא،אאא

אאאא

Gא،،


G،אא،אא،١٩٧٩

Gא،אא،אאאאא،אאא

אאאא


* 4Wheel Drive, Daihatsu Motor CO, 1975 
 
* Clutch & Manual Transaxle / Transmission, Vol.7 Step2, TOYOTA MOTOR 

CORPORATION, 1992 
 
* Jack Erjavec, Automotive Technology 3ed ed., Delmar, 1999  
 
* Propeller shaft, Differential, Drive shaft & Axle, Vol.8 Step2, TOYOTA MOTOR 

CORPORATION, 1992 
 
* Workshop Manual, Daihatsu Motor CO, 1981 
 
* Zamel AlZamel & William Hevert, Automotive Transmission and Power Train, 

private editionK 

w
w

w
.a

lk
ot

to
b.

co
m

www.alkottob.com



٢١١ א א 

 א-١  

 
 

 

 

אא
אא

א

א
א

١J١א
١J٢א

HW(1) 

א
١J٣א
١J٤אאאאא 

אא١J٥אHW(2) 
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א٢J٥אאKHW(4) 
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٣אJ١אאאאKHW(5) 

٣אJ٢אאFאKEHW(6) 

א٣אJ٣אKHW(7) 

אאאאF٩E
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אא

J J
א٢

١J١א٢
١Jאא٣
٢JאFClutchKE٤
٣JאK٥



٤JאאK٨
١J٢א٩
١J٣א١٠

١JאאK١٠
٢JאאאK١٠



٣JאK١١
١J٤אאאאא١٣
١J٥א١٤

١JאאK١٤ 
٢JאאK١٦

אאK١٨


٢JאאK٢٢
٢J١אאאאK٢٢

١JאאK٢٣
٢JאFPEGear PitchK ٢٤



٣JאאK٢٥
٢J٢אאK٢٧ w
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٢J٤אK٣٠
٢J٥אאK٤١

אאK٥٨


٣JאאK٦٥
٣J١אאאאK٦٦
١Jאא٦٦



٢Jאא٦٩

٣J٢אאFאKE٧٦
١Jאא٨٢



٢Jאא٨٧

٣J٣אK٨٨
١Jאא٨٩

אאK٩٣
א٩٩

אא١٠٠
א١٠١
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אאאאאא

אאFאEא

GOTEVOT appreciates the financial support provided by BAE SYSTEMS        
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