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16008

d ( mm )   

40

13200 16008

16600 6008

29000 6208

42500 6308

62000 6408
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2/ d = 45mm F3=300daN

F F

C/P=18

= 0 1 + 2 3 = 0 1 + 2 = 3 1 + 2 = 300   ( 1 )

= 0 3 1 2 3 = 0 3 1 = 2 3 2 =
3 1

3
2 =

300 1

3

2 = 100   ( 2 )

1 + 2 = 300 1 = 300 2 1 = 300 100 1 = 200

)

= 18
1

= 18 = 18 1 = 18 200 = 3600   = 36000

6309

= 18
2

= 18 = 18 2 = 18 100 = 1800   = 18000

6009

d ( mm )   

45

15600 16009

20000 6009

31000 6209

53000 6309

76500 6409
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3/ d = 50mm F3=4000N

F F

C/P=20

= 0 1 + 2 3 = 0 1 + 2 = 3 1 + 2 = 4000   ( 1 )

= 0 3 1 2 4 = 0 3 1 = 2 4 2 =
3 1

4
2 =

4000 1

4

2 = 1000   ( 2 )

1 + 2 = 4000 1 = 4000 2 1 = 4000 1000 1 = 3000

)

= 20
1

= 20 = 20 3000 = 60000

6310

= 20
2

= 20 = 20 2 = 20 1000 = 20000

6010

d ( mm )   

50

16000 16010

20800 6010

36500 6210

62000 6310

81500 6410
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4/ d = 55mm F3=6000N

F F

C/P=20

= 0 1 + 2 3 = 0 1 + 2 = 3 1 + 2 = 6000   ( 1 )

= 0 3 3 2 4 = 0 3 3 = 2 4 2 =
3 3

4
2 =

6000 3

4

2 = 4500   ( 2 )

1 + 2 = 6000 1 = 6000 2 1 = 6000 4500 1 = 1500

)

= 20
1

= 20 = 20 1500 = 30000

6211

= 20
2

= 20 = 20 2 = 20 4500 = 90000

6311

d ( mm )   

55

19300 16011

28500 6011

43000 6211

76500 6311

93000 6411
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5/ d = 60mm F3=2000N F4=4000N

F F

C/P=10

)

= 0 1 + 2 3 4 = 0 1 + 2 = 3 + 4 1 + 2 = 6000   ( 1 )

= 0 3 1 + 4 3 2 4 = 0 3 1 + 4 3 = 2 4 2 =
3 1 + 4 3

4

2 =
2000 1 + 4000 3

4
2 = 3500

1 + 2 = 6000 1 = 6000 2 1 = 6000 3500 1 = 2500

)

= 10
1

= 10 = 10 2500 = 25000

6012

= 10
2

= 10 = 10 2 = 10 3500 = 35000

6212

d ( mm )   

60

20000 16012

29000 6012

52000 6212

81500 6312

104000 6412
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6/ d = 60mm F3=2000N F4=4000N

F F

C/P=10

)

= 0 1 + 2 + 4 3 = 0 1 + 2 = 3 4 1 + 2 = 2000   ( 1 )

= 0 3 1 4 3 2 4 = 0 2 4 = 3 1 4 3 + 2 =
3 1 4 3

4

2 =
2000 1 4000 3

4
2 = 2500

<< - F2

1 + 2 = 2000 1 = 2000 2 1 = 2000 ( 2500 ) 1 = 500

)

= 10
1

= 10 = 10 500 = 5000

16012

= 10
2

= 10 = 10 2 = 10 2500 = 25000

6012

d ( mm )   

60

20000 16012

29000 6012

52000 6212

81500 6312

104000 6412
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d = 40mm F3=600daN

F F

C/P

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

( . : )F1=300daN, F2=300daN, ) :

d ( mm )   

40

13200 16008

16600 6008

29000 6208

42500 6308

62000 6408
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2

d = 50mm F3=8000N

F F

C/P

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

F1=4000N, F2=4000N 10 10 )

d ( mm )   

50

16000 16010

20800 6010

36500 6210

62000 6310

81500 6410
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3

d = 50mm F3=9000N

F F

C/P=8

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

F1=4500N, F2=4500N 210 210 )

d ( mm )   

50

16000 16010

20800 6010

36500 6210

62000 6310

81500 6410
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4

d = 60mm F3=12000N

F F

C/P=8

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

F1=6000N, F2=6000N 212 212 )

d ( mm )   

60

20000 16012

29000 6012

52000 6212

81500 6312

104000 6412
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5

10

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

F1=400daN, F2=200daN 309 009 )

d ( mm )   

45

15600 16009

20000 6009

31000 6209

53000 6309

76500 6409
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6

5000

20

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

F1=1250N, F2=3750N 011 311 )

d ( mm )   

55

19300 16011

28500 6011

43000 6211

76500 6311

93000 6411
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7

1000N

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

F1=1750N, F2=3250N 211 311 )

d ( mm )   

55

19300 16011

28500 6011

43000 6211

76500 6311

93000 6411
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8

1

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

F1=2000N, F2=2000N 16012 16012 )

d ( mm )   

60

20000 16012

29000 6012

52000 6212

81500 6312

104000 6412
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9

55 4

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

F1=2500N, F2= -500N 6011 16011 )

d ( mm )   

55

19300 16011

28500 6011

43000 6211

76500 6311

93000 6411
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10

1 5

15

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

F1= -500N, F2= -3500N 16008 6408 )

d ( mm )   

40

13200 16008

16600 6008

29000 6208

42500 6308

62000 6408
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H

F F

C/P P=F P=F

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

F1=7500N, F2=2500N
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H

C/P P=F

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

F2=15000N
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3

m

F daN

A F F

B C =F

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

F1=200daN, F2=200daN 0012 0012 , d=60mm



 

 

 

 

 

6 
 

 

 

 

 

[ ] 
- 
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1.  

 

 -  

3.   

4.   

5.

   

  

 -  

8.   

 

-  

  

11.

–   

  

13.

  

14.     F  
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-  

 

 

1.

 

  

3.    

4.

 

5.   

–  

  

 

8.

  

– 

 

 

11.

 

  

13.

 

14.

  

15.
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–  

18.

 

 

mm

 

 

  

m/s m/s. 

 

 

 

MODUL

 

MODUL mm  

hk (hf  

t

 

ts tn

ts>tn. 

31. tn

 

MODUL  

33. MODUL circular pitch (cp  

t  . 
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34. diametrical pitch (Dp  

35.  

  

  

MODUL

 

38.   F 

 

Fr 

 

 

41.  

MODUL  

-  

43.  

44.  

 

45. m/s 
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1.

 

 

   

 

3.

 

 

4.

(d  (d . 

   

 

5. MODUL

 

    

  

 

 

1.

 

-  

4 

 

3.  

  

4.   

 

5.

 

 

 -   
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1.

 

 

   

 

 

 

 

 

4.   

 

 

5.   

 

 

  

 

 

 

1. dk  

do  

3.   df  

4.   hf  

5.   h  
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1. t  

b MODUL  

3.   s  

4.   m  

5.   z  

  

 

 

  

1. M1   

F   

3.   i  

4.  n1  

5.   M   
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1.      

 

  

 

3.   

 

4.  

 

5.     
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8 

 

  do 

    hf 

    s 

    b 

    df 

  w  

    h 

    t 

    dk 

    hk 
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m mm

do mm

dk mm

df mm

hk mm

hf mm

h mm

t mm

s mm

w mm

b mm

y

Wb mm3

do1 mm

do2 mm

dk1 mm

dk2 mm

df1 mm

df2 mm

Mt daNm

Mb daNm

Mt1 daNm

Mt2 daNm

Mb1 daNm

Mb2 daNm

z1 --

z2 --

z --

n rpm

n1 rpm

n2 rpm

mm

F daN

i
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i1 -----

i2

i

i

u m/s

1

2

P1 PS

P2 PS

daN/cm
2
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m =
t

d = m (z + 2)

d = m z

d = d 2 h

d = d 2.34 m

h = m

h = 1.17 m

h = h + h = 2.17 m

s = 0.5 t

t = w + s

b = y t

w =
s b

6
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= = =

i =
M

M
     P = P

=
60 1000

=
60 1000

   /  

=
d + d

2

=
(1 + i) d

2
=

2
 

+ 1

= F h

=

(

= F R  = F
2

F u = 75 P    F   ,  ,     
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=
P

P

= 716.2    

-

= … . .

= … . .

3

75 30

3

80 30

3



y

3
33

56

Wb mm
3

do1 d i

30 60

40

50 1/4

300 1/5

n1 n2 i

600 300

400

1/4

600 1/5

z1 z2 i

50

30

40 1/4

150 1/5

b F
do1 do2

30 60

40

180 60

30 300

40 400

500

60

s t
P1 P2

30

40

100

1 2
i i1 i2

1/5

1/4 1/3

1/4

1/10

i Mt1 Mt2

1/4

Mt

30 300

50 400

500

100

Mb Wb
3 2
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1/

0 H

df

m =
t

t = m t = 2 3,14 t = 6.28mm

d = m (z + 2) = 2 (20 + 2) = 2 22 = 44mm

d = m Z = 2 20 = 40mm

d = d 2 h = d 2 1.17 m = 40mm 2 1.17 2mm d = 35.32mm

2/ 0

b

y Wb

d = m Z m =
d

Z
m =

90mm

30
= 3mm

h = 1.17 m = 1.17 3 = 3.51mm

s = 0.5 t

t = m = 3 3.14 = 9.42mm

s = 0.5 t = 0,5 9,42 = 4,71mm

b = y t b = 3 9.42 b = 28.26mm
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Wb =
s b

6
Wb =

4.71 mm 28.26mm

6
Wb = 104.48mm

3/ dk=84 mm

t=12.5mm z

– 2 – 3 – 4 - 5

= =
12.5

3.14
= 3.98

= 4

= ( + 2)

z

= + 2 = 2 =
84

4
2 = 21 2 = 19

4/ k=3 mm, 

o.

h = m    m = 3mm

d = m z d = 3mm d = 90mm



5/ 1) , 2)

1 = 30, 3) 2 = 60 

01 02

i

do = m z do = 4mm 30 do = 120mm

do = m z do = 4mm 60 do = 240mm

=
do + do

2
=

120mm + 240mm

2
a = 180mm

i =
do

do
i =

120mm

240mm
i =

1

2

6/ 1

2

t2

=
P

P
P = P P = 0.9 100PS P = 90PS

M = 716.2
P

n
M = 716.2

90PS

900rpm
= 71.62daNm
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7/

01=50mm

2=50

=
do + do

2
do = do = (2 150)mm 50mm = 250mm

do = m z m =
do

z
m =

250mm
m = 5

8/ 1 2

1 = 20. 

01

2 02

m =
t

m =
9.42mm

3.14
m = 3mm

do = m z do = 3 20mm do = 60mm

i =
n

n
i =

400rpm

800rpm
i =

1

2
.

i =
do

do

1

2
=

40

do
do = 3 40mm do = 120mm
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9/

z1 k1

2 n2=150rpm

k2

t1 t2 P1=P2=150PS

= ( + 2) =
( + 2)

=
66

20 + 2
= 3

t :

= = = 3 3.14 = 9.42

s :

= 0.5 = 0.5 9.42 = 4.71

= ( + 2) = 3 (100 + 2) = 3 102 = 306

=
+

2
= 3

20 + 100

2
= 60

= 716,20

= =
20

100
=

1

5

=
1

5
=

150
= 5 150 = 750
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t1

= 716,20 = 716,20
150

750
= 143,24

t2

=
1

5
=

14324
= 5 143,24 = 716,20

10/

z1 k1

2 n2=150rpm

F

t1=80daNmm

d = m (z + 2) m =
d

(z + 2)
m =

44mm

20 + 2
m = 2mm

d = m z d = 2mm d = 40mm

d = m z d = 2mm d = 160mm

i =
Z

Z
i =

20

80
=

1

4

i =
n

n

1

4
=

150

n
n = 4 150rpm = 600rpm

u =
3.14 d n

60 1000
u =

3.14 40mm 600rpm

60 1000
u = 1.256

m

s
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u =
3.14 d n

60 1000
u =

3.14 160mm 150rpm

60 1000
u = 1.256

m

s

= F
d

2
F =

2

d
F =

2 160daNmm

40mm
F = 80daN

11/

H do1, h b

s Mb

=1200daN/mm
2

F

=
(1 + i) d

2
d =

2

1 +
d =

2 400mm

5
4

d = 640mm 

= = =
1

4
640 = 160

)

= 2.17 = 2.17 4 = 8.68

y

= = = 3 4 3.14 = 37.68

= 0.5 0.5 4 3.14 = 6.28

=
6

=
6,28 37,68

6
= 247,67

= = 247,67 1200 = 297204

= = =
297204

8.68
= 34240



147

z1 z2=1 z3=3

12=0,98 23=0,97

m=5mm

i =
z

z
i =

20

10
i = 2

i =
z

z
i =

10

30
i =

1

3

i = i i = 2
1

3
i =

2

3

= = 0,98 0,97 = 0,9506

=
( + )

2
=

5 (20 + 10)

2
= 75

=
( + )

2
=

5 (10 + 30)

2
= 100

= + = 75 + 100 = 175
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mm

i

=  
+

2
=  

 ( + )

2
120 =

 60

2
  =  

240

6
 = 4

=  
2

 
+ 1

=  
2

 ( + 1) 

=  
2 

+ 1
 =  

2 120

0,5 + 1
  = 160  

 =  = 0,5 160  = 80 

 =    
 

 =  
80

4
  = 20  =   

 
 =  

80

4
 = 20   

 

14/

m/s n rpm

d1 mm PS

)

) t )

=
   

1000 60
 =  

1000 60

  
 =  

1000 60 6,28

3,14 500
  =  240  

= = = =

= =  
120

240
 =

1

2



= 716,2   = 716,2  
10

240
= 29,841 

= 716,2   = 716,2  
10

120
= 59,683  

=   =  =  
29,841

1
2

 =  59,683   

75 = =  
75

=   
75 10

6,28
 =  119,426  

=  240  

=  = 10 

= 10% 10 = 1

H

=  =   = 9 

.% =  100 % =  
9

10
 100 %  .% =  90 %
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1

=  59,683   

, . =  .% =  59,683  
90

100
, . = 53,715   

, . =  716,2    , . =  716,2  
9

120
, . =  53,715   

3

75 = . . =
75

 . =
75 9

6,28
 . = 107,484 

=   =  =  
500

1
2

 = 1000 = 1 

, . = .   
2 

, . =  107,484 
1

2
, . = 53,715   

75 =   =  
75 

 =  
75 1 

6,28
  =  11,942  

= . +    =    .  = 119,426   107,484  

=  11,942  
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m=2mm

z1=20

z2=60

n1=1000rpm

: do1 i

do2 n2

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

...............................................................

( . ) do1=40mm, ) i=1/3, )do2=120mm, ) n2=333.33rpm, ) =80mm )

z1=20

do1=60mm

i=1/2

: m

z2 do2 s

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

m=3mm Z2 do2=120mm s=4.71mm mm )



z1=25

do1=50mm

i=1/4

: m

dk1 dk2 h

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

...............................................................

m=2mm d =54mm d =204mm h=4.34mm mm )

dk1=88mm

z1=20

z2=60

n1=1500rpm

: m i

dk2 do1

do2

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

m=4mm i=1/3mm d =248mm do1=80mm do2=240mm mm
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d =126mm

z1=20

m=3

: z2 i

dk1 t,

s w

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................

Z2 i=1/2mm d =66mm mm t=9.42mm,s =4.71mm,w=14.13mm

mm

z1=20

m=4

: z2 i

dk1 df1

df2

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

Z2 i=1/2mm d =44mm df1=75.32mm df2=155.32mm



154

do1=40mm

do2=120mm

z1=25

n1=1000rpm

: m i

z2 n2

dk1 dk2 t1

t2 P1=80PS

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................

m=2mm i=1/3mm d =54mm, d =144mm Mt1=57.3daNm, Mt2=171.9daNm

t=9.40mm

z1=25

i=1/3

: do1

do2 dk1 dk2

hk, hf ,h, s, w, Wb, (y=2) 

df1 df2

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

( . ) do1=75mm, ) do2=225mm, ) d 1=81mm, d 2=231mm ) =150mm )hk =3mm,hf =3.51mm, 

h=6.51mm,s=4.71mm,w=4.71mm, Wb=69.66mm
3
, ) df1=67.98mm, df2=217.98mm
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1

dk1=88mm 1

2 i=1/2

do2, dk2, 2

b (y s

=250daN/cm
2

b

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

( . )do2=160mm, ) d 2=168mm, ) 2=40 , ) =120mm ) b=37.68mm, s=6,28mm, )

b=61,75daNcm )

1

n1=1000 i=1/4

t=6.2mm

2 n2

t1 t2 P=50PS

F

1 – 1,25 – 1,5 – 2 – 2,5 – 3

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

( . ) 2=160 ,n2=250rpm, ) =200mm, ) M1=3581daNcm, M2=14324daNcm, ) F = 895.25daN )
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dk1=66mm 1

2

dk2

h

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................

m=3mm t=9.42mm, s=4.71mm d =306mm mm mm

do1=100mm 1 i=1/3

n2=1500rpm

H u

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

m=4mm d =108mm z2 d =300mm n1=3600rpm mm

u=18.81m/s )
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dk1=48mm,

z1 i=1/4

n1=250rpm y

F t1=1500daNcm

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

( . ) =105mm, ) F =681.81daN , ) Wb=20.64mm
3

)

1

n1=1000rpm i=1/2

Mt1,Mt2 P1=30PS

Mt1,Mt2 P1=30PS

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

1=21,5daNm, M2=41.25daNm 1=21,5daNm, M2=43daNm )
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m

z1 t1 = 10daN.m n1 =1000 

i

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

( . ) z2=60, z3=120, ) do1=60mm. do2=120mm, do3=240mm. ) 12=90mm, 23=180mm, )P1=13.96PS, 

P3=11.30PS, ) t2=17,99daNm, t3=32.37daNm )

d =68mm

d =136mm 1 =15

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

mm )



400 mm y i module) m=4 mm

PS u = 6 m/s

H

H

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.

( t1= 160daNm t2= 640daNm b1 b2=4.340daNm )

8

z1 n1=1500rpm

……………………………………………………………………………

……………………………………………………………………………..

……………………………………………………………………………..

……………………………………………………………………………..

……………………………………………………………………………….

…..…………………………………………………………………………

……………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………

( . : ) n3=200rpm, ) i1=1/3, i2=1/2.5, ) i =1/7,5 )

.
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9

mm = 40 m/s

b mm y PS

.% = 90% 

, ,

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

( . : ) i=1/3, n1=500rpm, n2=166.67rpm, ) Mt1=238.73daNm, Mt2=193.37daNm )do1=120mm

.

20

mm = 250 = 120

h f mm PS

,

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.
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1

dk1=88 mm 1

2 i

d dk

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.........................................

do mm dk mm Z mm )

D=300 mm m/s

1 module m=2 mm

d d

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.........................................

n rpm Z d1 mm d mm t mm h mm s mm )



1 n1 i

t=6,2mm.

n

module mm:

- - - - - 3

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.........................................

rpm Z mm )

1 dk1=66 mm

2

m

t s

dk

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.........................................

mm t s mm dk mm mm )
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dk1=48 mm

1 i=1/4. 

m

d d

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.........................................

mm Z d1 mm d mm mm )

PS n1=1200 rpm

n2=400 rpm

2 m m=2 

mm.

1

dk

t

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.........................................

Z1 dk1 mm Mt1 daNm)
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n1=800 rpm

n2=400 rpm t=6,28 mm

1

m

d d

1 PS

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.........................................

m mm d1 mm d mm s mm P PS )

mm , o 1

1 d1=60 mm n1=100 rpm.

i

hk h s

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.........................................

i h mm h mm s mm)
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PS

n=100 rpm m m=3 mm.

t

dk

d

t

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.........................................

t mm dk mm d mm Mt daNm)

dk=110 mm m

m=5 mm

d

t

s

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.........................................

Z d mm t mm s mm)
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dk1=120 mm

1 i=1/2. 

m

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.........................................

m mm Z

d =40 mm.

m

h

t

s

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.........................................

mm h mm t mm s mm )
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m

m=4 mm 1 2

d d

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

d1 mm d mm mm )

hk mm

d.

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

................................................................................................................................................................................

d mm )

d01 mm

mm

m

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

mm )
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dk mm

m m mm

z

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

Z

n1 = 1000rpm n2 = 500 rpm.

O t = 6,28mm

z1 .

2014)

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

................................................................................................................................................................................

8

dk1=88mm z1 = 20

i dk2

2015)

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

.................................................................................................................................................................................

................................................................................................................................................................................

d mm )



 

 

 

 

 

7 
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- 
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 -  

  

5.

  

6.   

7.   

8.   

9.   
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11.   
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15.
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-  

 

1.

 

. 

 

 

5.

 

6.   

7.  

8.  

 

9.   

10.

10m/s. 

11. PS

 

 

V  

F  

 

15.   

16.

 

17.

 

18.

 

19.  
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5.   
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1.    

  

1  

 

 . 

 F -   

5.      

 

 

  

 

 

 

1. d 
  

L  

b  

s   

5.  h 
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1.        

 

–  

       

 

        

 

        

 

5.         
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.   hs  

.   h 
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.   t   
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i  ---- 

d1   

d2   

n1   

n2   

M1  Nm,daNm,kpcm

Nmm,daNmm,kpmm M2  

F  N,daN,kp 

  N,daN,kp 

2 N,daN,kp

   

P

S   

b   

b1   

daN/cm
2

C

L

 –  - 

i1 -----

i2

i

i
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1.

= = =

2.

=
60 1000

= =
60 1000

  m/s

3.

=
2

4.

= 75   P  PS  P

5.

= 2 + ( + )
2

+
( )

4

6. :

0,7 ( + ) < < 2 ( + )

7.

=
8.

=
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9.

=

10.

= 1.1 + 10  mm

11.

= (80 ~100)

– = 716.2 daNm

-

= … . .
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M1 

(daNm)

M2 

(daNm) i

25 1/2

112.5 1/3

75 1/4

62.5 1/5

37.5 75

175 700

d1 

(mm)

d2 

(mm) i

600 1/2

1200 1/3

500 1/4

600 1/5

1000 2000

1500 3000

n1 

(rpm)

n2 

(rpm) i

300 1/2

400 1/3

2000 1/4

3000 1/5

1500 750

1000 250

P (PS) F (daN) u (m/s)

100 15.70

150 25.12

97.69 36.63

122.11 36.63

100.48 300

125.60 600

u (m/s) d (mm) n (rpm)

100 300

120 400

36.63 500

47.10 600

65.94 180

83.73 200

M 

(daNm) F (daN) d (m)

50 0.5

75 1

75 1.5

62.5 1

37.5 150

175 175

F ( daN ) T1 ( daN ) T2 ( daN )

140 40

150 10

250 280

L ( mm ) C ( mm ) d1 (mm) d2 (mm )

1200 300 600

1400 400 1200

1600 500 2000

T1/T2
0
 )

0.3 180

0.3 150

0.4 140
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d1 = 250mm n1 = 1200 rpm,

P =15.7 HP s = 5 mm

=20daN/cm
2
.

:

=
1000 60

=
3.14 250 1200

60 1000
= 15.7

F

= 75 =
75

=
75 15.7

15.7
= 75

b

= = =
75

20 0.5

= 7.5

F (daN) b (cm) s (cm) (daN/cm
2
)

5 0.25 10

10 0.5 15

15 0.75 20

375 0.75 25

300 0.5 30

125 20 25

75 15 20

75 10 0.5

37.5 5 0.75

b1 (mm) b (mm)

50

120

150

230

200

230

150

120

50

d  ( mm ) d  ( mm ) s ( mm )

5

7.5

10
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1 = 100

2

=15 daN/cm
2

=
F

b s
F = b s F = 15

daN

cm
10cm 1cm = 150daN

:

i =
n

n

1

4
=

500rpm

n
n = 2000rpm

:

=
d n

1000 60
u =

3.14 100mm 2000rpm

60000
u = 10.47 m s

:

F v = 75 P P =
F u

75
P =

150daN 10.47 m s

75
= 20.94PS

2

6

1

d1

b = 1.1 b + 10mm b = 1.1 100mm + 10mm b = 120mm

=
F

b s
F = b s F = 10

daN

cm
10cm 0.5cm = 50daN

v

F v = 75 P v =
75 P

F
v =

75 40PS

100daN
= 30 m s

1

v =
d n

1000 60
d =

60000 v

n
d =

60000 30 m s

600rpm
d = 3000mm
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2 2=800rpm

=

v =
d n

1000 60
v =

3.14 1400mm 80rpm

60000
v = 5.86 m s

H

F v = 75 P P =
F v

75
P =

130daN 5.86 m s

75
= 10.16PS

=
F d

2
=

130daN 1400mm

2
= 91000daNmm  = 91daNm

= i
1

2
= 2 = =

2
=

91daNm

2
= 45.55daNm

5/ =20daN/cm
2

s=10mm b=250mm

75PS u=25m/s .

= 75 =
75

=
75 75

25
= 225

= =
225

25 1
= 9

= 9 < 25 =    
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1

d2

0,7 (d + d ) < < 2 (d + d )

0,7 (200mm + 600mm) < < 2 (200mm + 600mm)   560mm < < 1600 .

C=1400mm

L = 2C + (d + d )
2

+
(d d )

4C
L = 2800mm + 1256mm + 28.57mm L = 4084.57mm

d = (80 ~100) s

80 s < < 100 80 10 < < 100 10 800mm < < 1000

= ) F=100daN T1/T2 1

2

= e = 2.71( . . ) = 2.71 . = 3.49

F = T T T T = 100daN T = 100 + T

= 3,49
100 +

= 3,49 100 + = 3,49 2,49 = 100 = 40,16daN

:

T = 100 + T T = 100daN + 40,16daN T = 140.16daN
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9/ nI=1200 rpm.

d1=300mm, d2=200mm, d3=600mm, d4=300mm

= = =
300 1200

200
= 1800

H i1

= =
1800

1200
=

3

2

I

= = =
600 1800

300
= 3600

H i2

= =
3600

1800
= 2

= =
3

2
2 = 3

= =
3600

1200
= 3
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d = 40mm

d = 120mm

n = 1500RPM

i n

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

= = 500RPM = 3,14 )

F = 150daN

1

2

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................

= 6,28 = 3 = 9 )
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F = 150daN

= 20daNcm

b b

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

b=7,5cm = 92,5 )

F = 200daN

s= 5mm

b = 45mm

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

= 100 )
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M = 75daNm

F = 300daN

i =

n = 1000RPM

s= 5mm

= 20daNcm

d

b b

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

= 500 = 225 = 26,16 b=300mm = 340

= 15, 7ms

F = 300daN

i =

d = 400mm

n

n d

1 2

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

= 2355 = 588,75 = 1600 = 62,8 = 60

= 240 )
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b = 20cm

P = 75PS

d = 200mm

s=5mm

= 20daNcm

F b

n

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

F=200daN = 230 = 28,125 = 2687,10 )

= 6.28 m/sec

P = 6.28PS

d = 200mm

s=5mm

= 20daNcm

n RPM

F b b

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.......................................................................................................................

.........................................................................................................................................................................

= 1884 F=75daN b=75mm = 92,5
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d = 300mm

n = 250RPM i = b = 120mm,

s = 0.5cm = 15daNcm

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.......................................................................................................................

= 15,7 )

b = 20cm

= 10daNcm

P = 31, 4PS u = 15.7m/s

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

........................................................................................................................................................................

daN/cm
2

)

.………………………………………………………………………………………………………………

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

840 < < 2400 .  = 2000, ) = 5929 )
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……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

400 < < 500 )

o 1 2

F=150daN

.………………………………………………………………………………………………………………

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

= 13,35 1=137,86daN T2=12.14daN )

4

1=540daN

2=40daN

= 1000mm

= 120RPM

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.......................................................................................................................

F=500daN = 6,28 / , P=41.86 PS)
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5

= 120mm

s=5mm

= 25daNcm

= 600RPM

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.......................................................................................................................

F=150 daN = 12.56 / , P=25.12 PS)

6

= 20cm s=10mm

= 10daN/cm

= 31, 4PS = 600RPM

= 1/2

1 2 =180

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

b1=230mm F=200 daN, ) = 11.775 / ,  = 375 1=37,5 daNm,

2=75 daNm, 1=300daN 2=100daN)
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17

d1=100mm

n1=6000rpm P=62.8PS i

F v

s=5mm,

=10daN/cm
2

cm

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

F=150 daN, = 31,4 / , b=300mm , b1=340mm, L=120.628cm

8

nI

=1748rpm    IV n IV=345rpm

d1,d2,d3,d4,d5 150mm,380mm,200mm,500mm,250mm

d6
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.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

d6=200mm )

A

b = 120 mm s = 5 mm ,

=25 daN/cm
2  

d = 500mm

n = 600 rpm

F

P

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

( : ) F=150daN, ) u=15.7m/s, ) P=31.4PS )  

P = 6,28 PS

m/s d1 =200 mm s = 5 mm,

=20 daN/cm
2
.

F

b

b

……………………………………………………………………………………………………………….

.………………………………………………………………………………………………………………

.………………………………………………………………………………………………………………

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

F=75daN b=75mm b1=92.5mm)



195

n1 = 600 rpm,

d2 = 900 mm P = 9,42 PS

i

F

1

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

( : ) u=9.42m/s, ) F=75daN, ) M1=11250 daNmm, M2=33750 daNmm )  

P = 4 PS

=15 daN/cm
2

F= 150 daN s = 10 mm.

b

b

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

b=100mm b1=120mm u=2m/s )

=15 daN/cm
2
,

F= 150 daN s = 5 mm

n1 = 120 rpm d = 500mm

P

b

.………………………………………………………………………………………………………………

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

( : ) u=3.14m/s, ) P= 6.28PS, ) b1=230mm )  
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n1 = 600 rpm,

d1 =100 mm d2 = 200 mm,

1 =30 daNm

n2

2..

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

n2=300rpm M2=60daNm)

=15 daN/cm
2
,

F= 150 daN b = 20 cm

n = 600 rpm d = 500mm

To

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

( : ) u=15.7m/s, ) s=5mm)  

daN/cm
2

F daN

mm

b

…………………………………………………………………………………………………………….…

…………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

b=200mm)

F daN

d mm

n rpm

P.

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

P=62.8PS)



197

b1 mm

mm

daN/cm
2

F

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

F=75daN )

d=800mm P = 15HP

v = 15 m/ s M daN m).

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

M =30daN )

d = 500mm n = 600 rpm P

=15.7 HP s = 5 mm =15 daN/cm
2
.

.………………………………………………………………………………………………………………

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

= 15.7 F=75daN = 10 )
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1

2 100 mm, 

2

.………………………………………………………………………………………………………………

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

P=15.7 HP )

2

1

1

.………………………………………………………………………………………………………………

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

( : ) = 230 , )F=100daN, ) =23.55m/s, ) = 2355 )

5

s b=100mm =15 daN/cm
2
,

b1 F=75 daN

.………………………………………………………………………………………………………………

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

s=5mm,b1=120mm )



 

 

 

 

 

 

8 
 

 

 

 

 

[ ] 
- 
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1.   

  

3.  -  

4.   

 -  

  

  

  

 

10. .  

11.  -  

.  

13.  

 

14.

 -  

-  

 

1.

 

 

3.

 

4.  
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100m/s. 

 

 

« ». 

10. m/s, 

 

11.

 

 

13.  

 

14.  

 

 

 

 

 

 

 

 

 



201

  

   

 

0. 

  

m/s  

 

 

 

1.   

 m/s  

3.    

 

4.    
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1.  
t    p 

 

 

3.    
d1 

4.    
d  

 
g 

 
b1 

 

3 

1. m/s  

1. m/s  

4m/s  

  

m/s   
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4 

 

 

 

 

 

.    

.    

.    

.   

 

 

 

 

 

.    

 

.    
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.   d  

.   d1 

.    

.   t  p 

.   b1 

.  g 
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i  ---- 

d1  

d2  

n1   

n2   

M1  Nm,daNm,kpcm

Nmm,daNmm,kpmm M2  

z1  

 z2 
 

  

P

F  N,daN,kp 

 

 

 

 
  

1.

=
1

2

=
1

2

=
2

1

=
1

2
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2.

1 =
1 1

60 1000
= 2 =

2 2

60 1000
  m/s

3.

=
2

4.

= 75   P  PS  P

5.

m/s

15-17

19-21

-25

m/
-

6 .

m/s

- -
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F

d1 = 250mm n1 = 1200 rpm

P =15.7 HP

:

=
1 1

1000 60
=

3.14 250 1200

60 1000
= 15.7

F

= 75 =
75

=
75 15.7

15.7
= 75

M1

(daNm)

M2

(daNm) i

25 1/2

75 1/4

1/5

75

175

d1

(mm)

d2

(mm) i

1/2

1/4

1/5

n1

(rpm)

n2

(rpm) i

1/2

1/4

1/5

(daNm)

75 1

75

1

175 175

z1 z2 i

17

15 57

21 1/1.43

19 1/2
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d1

2 = 500 rpm F=150daN

:

i =
n2

n1

1

4
=

500rpm

n1

n1 = 2000rpm

:

=
d1 n1

1000 60
u =

3.14 100mm 2000rpm

60000
u = 10.47 m s

:

F v = 75 P P =
F u

75
P =

150daN 10.47 m s

75
= 20.94PS

d1=60mm

n1=1000rpm

=
1 1

1000 60
=

3.14 60 1000

60 1000
= 3,14

-

F=250daN d1=100mm

d2=200mm n1=716.2rpm

Mt1

t2 P

H t1

1 =
1

2
1 = 250

100

2
1 = 12500 1 = 12.5

) H t2

2 =
2

2
2 = 250

200

2
2 = 25000 2 = 25

1 = 716.2
1

=
1 1

716.2
=

12.5 716.2

716.2
= 12.5
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5/ H

z2 i

=
1

2
1 = 2 1 =

1

2
24 1 = 12

d1 = 40mm

d2 = 120mm

n1 = 1500RPM

i n2

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

=
1

3 2 = 500RPM = 3,14 )

F = 150daN

t1

t2 

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

= 6,28 1 = 3 2 = 9 )
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= 15, 7ms

F = 300daN

i =
1

4

d1 = 400mm

n1

n2 d2

1 2

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

1 = 2355 2 = 588,75 2 = 1600 = 62,8 1 = 60

2 = 240 )

d1=120mm

n1=1000rpm

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................
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