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VCe =  × De × n (m/dak)
             1000

vf = fz × z × n (mm/dak) 

n = VCe × 1000 (dak-1)
          × De

Q =   ap × ae × vf  
(cm3/dak)

                
1000

Pkw =
      Q × kc      

(kW)
           

60 × 102 × η

Php =    Pc  
(hp)

           
0.75

fz =    vf    

        
z × n

    (  ae)2    

 
8R

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

5 0.3 1.0 2.3 4.0 6.3 9.0 12.3 16.0 20.3 25.0

6 0.2 0.8 1.9 3.3 5.2 7.5 10.2 13.3 16.9 20.8

8 0.2 0.6 1.4 2.5 3.9 5.6 7.7 10.0 12.7 15.6

10 0.1 0.5 1.1 2.0 3.1 4.5 6.1 8.0 10.1 12.5

12.5 0.1 0.4 0.9 1.6 2.5 3.6 4.9 6.4 8.1 10.0

15 0.1 0.3 0.8 1.3 2.1 3.0 4.1 5.3 6.8 8.3

16 0.1 0.3 0.7 1.3 2.0 2.8 3.8 5.0 6.3 7.8

  De = 2    ap (D - ap) 

                            ØD Ø08 Ø10 Ø12 Ø16 Ø20 Ø25 Ø30 Ø32

0.1 1.8 2.0 2.2 2.5 2.8 3.2 3.5 3.6

0.2 2.5 2.8 3.1 3.6 4.0 4.5 4.9 5.0

0.3 3.0 3.4 3.7 4.3 4.9 5.4 6.0 6.2

0.5 3.9 4.4 4.8 5.6 6.2 7.0 7.7 7.9

1.0 5.3 6.0 6.6 7.7 8.7 9.8 10.8 11.1

1.5 6.2 7.1 7.9 9.3 10.5 11.9 13.1 13.5

2.0 6.9 8.0 8.9 10.6 12.0 13.6 15.0 15.5

2.5 7.4 8.7 9.7 11.6 13.2 15.0 16.6 17.2

3.0 7.7 9.2 10.4 12.5 14.3 16.2 18.0 18.7

3.5 7.9 9.5 10.9 13.2 15.2 17.3 19.3 20.0

4.0 8.0 9.8 11.3 13.9 16.0 18.3 20.4 21.2

5.0 11.8 14.8 17.3 20.0 22.4 23.2

6.0 12.0 15.5 18.3 21.4 24.0 25.0

7.0 15.9 19.1 22.4 25.4 26.5

8.0 16.0 19.6 23.3 26.5 27.7

10.0 20.0 24.5 28.3 29.7

 

VCe =
π

 (m/dak)
1000

-1
D - 2ap

D

VCe =
2πn   ap (D - ap)

1000

n = Devir(dak-1) 3/dak)

De = Gerçek çap(mm)
2)
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R

  

■  
vc = 140 m/dak 
fz = 0.1  
ap = 2 mm 1 
ae = 1.2 mm 

■   
Uç  LBH120-KH (PC2005)

■  
vc = 276 m/dak  
fz = 0.1  
ap = 0.3 mm 
ae = 1.2 mm 
Islak

■  
Uç  LBH120-KH (PC2010)

■  
vc = 250 m/dak 
fz = 0.3  
ap = 0.3 mm 
ae = 0.3 mm 

■  
Uç  LBH120 (PC2015)

Rakip A 22 dak

Rakip B 87 dak

3/dak
3 )

Kesme Süresi (dak)20 40 8060 100 120 140

2400

2100

1800

1500

1200

900

600

300

PC2005 Rakip A Rakip B

Q = 1736 cm3

Q = 1389 cm3

Q = 347 cm3

Rakip A

Rakip B

3/dak

3 )

Kesme Süresi (dak)2 3 ··· 18 19

600

500

400

300

···

60

50

40

Q = 54 cm3

Qtoplam = 486 cm3

3/dak

3 )

Kesme Süresi (dak)1 2 ··· 13 14

420

410

400

390

···

40

30

20

Q = 36cm3

Q = 400cm3 Rakip A

PC2015

PC2010 Rakip A Rakip B

PC2015 Rakip A
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LBH080

LBH080-KH

LBH090

LBH090-KH

LBS080
LBS090

LRE100

LBH100

LBH100-KH

LBH110

LBH110-KH

LRH100-R05
LRH100-R10

LRH100-R20
LRH110-R05

LBS100
LBS110

LR100-R05
LR100-R10

LR100-R20
LR110-R05

LRE120

LBH120

LBH120-KH

LBH130

LBH130-KH

LRH120-R05
LRH120-R10

LRH120-R20
LRH130-R05

LBS120
LBS130

LR120-R05
LR120-R10

LR120-R20
LR130-R05

LRE160

LBH160

LBH160-KH

LBH170

LBH170-KH

LRH160-R05
LRH160-R10
LRH160-R20

LRH160-R30
LRH170-R05

LBS160
LBS170

LR160-R05
LR160-R10
LR160-R20

LR160-R30
LR170-R05

LRE200

LBH200

LBH200-KH

LBH210

LBH210-KH

LRH200-R05
LRH200-R10
LRH200-R20

LRH200-R30
LRH210-R05

LBS200
LBS210

LR200-R05
LR200-R10
LR200-R20

LR200-R30
LR210-R05

LRE250

LBH250

LBH250-KH

LBH260

LBH260-KH

LRH250-R05
LRH250-R10
LRH250-R20

LRH250-R30
LRH260-R05

LBS250
LBS260

LR250-R05
LR250-R10
LR250-R20

LR250-R30
LR260-R05

LRE300

LBH300

LBH300-KH

LBH310

LBH310-KH

LRH300-R10
LRH300-R20

LRH300-R30
LRH310-R05

LBS300
LBS310

LR300-R10
LR300-R20

LR300-R30
LR310-R05

LRE320

LBH320

LBH320-KH

LRH320-R10
LRH320-R20

LRH320-R30
LBS320

LR320-R10
LR320-R20

LR320-R30
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•   

•   

•   

•   

•   

•   

•

•

•

•  

GBE 300 S 32

Takma Uçlu Genel
Küresel Parmak freze

GBE
 ● 

 ● 

 ● 

 ● 

 ● 

 ● 
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S
C
M
4
4
0

S
T
D
6
1

S
C
M
4
4
0

S
T
D
6
1

S
C
M
4
4
0

Ø16 - - TW08S -

Ø18 - - TW09S -

Ø20 TW09S TW07P

Ø22 TW15S TW07P

Ø25 TW15S TW07P

Ø26 TW15S TW15S

Ø28 TW20 TW15S

Ø30 TW20-100 TW15S

Ø32 TW20-100 TW15S

Ø40 TW20-100 TW20S

Ø50 TW25S TW20S

150 m/dak 5 mm 8 mm STD61 (HRC50)
+

RC20)
Kuru

100 m/dak 8 mm 8 mm

 

Durum 1 Durum 2

Rakip A
Rakip B
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Rakip.A Rakip.B

Rakip.A Rakip.B

■
R

■
 vc = 280 m/min

 ap = 5~10 mm
 ae = 5~10 mm

■

 

■
 STD11 (HR

■
 vc = 250 m/min

 ap = 5 mm
 ae = 5 mm

■

 

R

Kenar
Kanal

Derin Kenar
Under 25

160~250
120~200
160~250

0.1~0.5
0.1~0.5
0.1~0.5

0.3~0.5D
0.3~0.5D
1.0~1.5D

0.2~0.3D
-

0.1~0.2D

Kenar
Kanal

Derin Kenar
Under 45

120~200
120~160
120~200

0.1~0.5
0.1~0.5
0.1~0.5

0.3~0.5D
0.3~0.5D
1.0~1.5D

0.2~0.3D
-

0.1~0.2D

Kenar
Kanal

Derin Kenar
30~40

120~200
120~160
120~200

0.1~0.3
0.1~0.3
0.1~0.3

0.3~0.5D
0.3~0.5D
1.0~1.5D

0.2~0.3D
-

0.1~0.2D

Kenar
Kanal

Derin Kenar
20~30

150~300
150~300
150~300

0.2~0.7
0.2~0.7
0.2~0.7

0.3~0.5D
0.3~0.5D
1.0~1.5D

0.2~0.3D
-

0.1~0.2D

Kenar
Kanal

Derin Kenar
50~60

40~100
40~100
40~100

0.1~0.3
0.1~0.3
0.1~0.3

0.3~0.5D
0.3~0.5D
1.0~1.5D

0.2~0.3D
-

0.1~0.2D

● ○ ◐ ○ ○

◐ ● ◐ ◐ ●

○ ● ● ● ●

◐ ○

 

fz0.1 0.2 0.3 0.4 0.5
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5.56

4.76

ap = 0.3D-0.5D ae = 0.2D-0.3D      ap = 0.3D-0.5D ae = 0.1D-0.5D      ap = 1.2D-1.5D

1
2
3

120~220
120~220
100~180

0.1~0.4
0.2~0.4
0.1~0.3

1
2
3

100~200
100~200
80~160

0.1~0.4
0.2~0.4
0.1~0.3

1
2
3

80~150
80~150
60~120

0.1~0.3
0.15~0.35
0.1~0.3

(HR

1
2
3

60~120
60~120
50~80

0.1~0.3
0.1~0.3
0.1~0.2

1
2
3

100~180
100~180
80~160

0.2~0.5
0.2~0.5
0.15~0.4

BRE
●

●

●
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ØD 1  ℓ L
8 7.5 80 136

TWP07S 1
8 7.5 100 156

8 7.5 20 130
TWP07S 2

8 7.5 20 150

10 9.5 80 136
TWP08S 1

10 9.5 120 176

10 9.5 23 130
TWP08S 2

10 9.5 23 170

12 11.5 100 156
TWP10S 1

12 11.5 150 206

12 11.5 25 150
TWP10S 2

12 11.5 25 200

16 15.5 100 160
TWP15S 1

16 15.5 150 210

16 15.5 30 160
TWP15S 2

16 15.5 30 210

20 19.5 120 190
TWP20 1

20 19.5 170 240

20 19.5 35 190
TWP20 2

20 19.5 35 240

25 24.5 140 220
TWP25 1

25 24.5 170 250

25 24.5 40 220
TWP25 2

25 24.5 40 250

32 29.5 140 230
TWP40 1

32 29.5 170 260

32 29.5 50 230
TWP40 2

32 29.5 50 260

32 32 31.5 140 230
TWP40 32 1

32 32 31.5 170 260

32 32 31.5 50 230
TWP40 32 2

32 32 31.5 50 260

(mm)
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(mm)

ØD 1  ℓ L
12 7.5 35 91

TWP07S12 7.5 55 111

12 7.5 75 131

12 9.5 35 91

TWP08S12 9.5 55 111

12 9.5 75 131

12 10.4 55 111
TWP10S

16 11.5 85 145

16 14 65 125
TWP15S

20 15.5 100 170

20 17.5 75 145
TWP20

25 19.5 115 195

25 22 90 170
TWP25

32 24.5 135 225

32 29.5 105 195
TWP40

32 29.5 160 250

32 32 29 105 195
TWP40 32

32 32 29 160 250

ØD 1  ℓ L
12 11.5 35 91 TWP10S

16 15.5 35 95 TWP15S

20 19.5 40 110 TWP20

25 24.5 40 125 TWP25

32 29.5 55 145 TWP40

32 32 31.5 55 145 TWP40 32

(mm)

절입각
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(mm)

ØD 1  ℓ L
LRE 10 9.5 80 136

TWP08S 1
10 9.5 120 176

10 9.5 23 130
TWP08S 2

10 9.5 23 170

12 11.5 100 156
TWP10S 1

12 11.5 150 206

12 11.5 25 150
TWP10S 2

12 11.5 25 200

16 15.5 100 160
TWP15S 1

16 15.5 150 210

16 15.5 30 160
TWP15S 2

16 15.5 30 210

20 19.5 120 190
TWP20 1

20 19.5 170 240

20 19.5 35 190
TWP20 2

20 19.5 35 240

25 24.5 140 220
TWP25 1

25 24.5 170 250

25 24.5 40 220
TWP25 2

25 24.5 40 250

32 29.5 140 230
TWP40 1

32 29.5 170 260

32 29.5 50 230
TWP40 2

32 29..5 50 260

32 32 31.5 140 230
TWP40 32 1

32 32 31.5 170 260

32 32 31.5 50 230
TWP40 32 2

32 32 31.5 50 260

절입각
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(mm)

ØD 1  ℓ L
LRE 12 9.5 25 111

TWP08S
12 9.5 50 150

16 11.5 60 160 TWP10S

   

(mm)

ØD 1  ℓ L
LRE 12 11.5 30 111 TWP10S

16 15.5 50 131
TWP15S

16 15.5 60 160

20 19.5 60 145
TWP20

20 19.5 80 180

25 24.5 70 145
TWP25

25 24.5 100 225

32 29.5 70 160
TWP40

32 29.5 100 225

32 32 31.5 80 160
TWP40 32

32 32 31.5 100 225

   

LRE 

LRE 
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(mm)

절입각

-035-S32S
=

ØD L ℓ 1

40 25 9.5 6.5 TWP08S

40 25 11 6.5 TWP10S

47 30 14.5 8.5 TWP15S

56 35 18 10.5 TWP20

69 45 22.5 12.5 TWP25

77 50 28 17 TWP40

32 77 50 29 17 TWP40 32

          E342~E343
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PC210F

RC 16 ●

20 ●

25 ●

30
32 ●

P

150~250 0.10~0.30

100~200 0.10~0.20

K 100~200 0.10~ 0.30

  

Vida

Ø16 CBH4.5R1 TW20

Ø20 CBH4.5R2 TW20

Ø25 CBH5R1 TW20

Ø30, 32 CBH6R1 TW25

 

RC

   E15

ØD ℓ L

16 16 36 140 8.0 0.2 1

RC1616 20 65 170 8.0 0.3 2

16 25 65 200 8.0 0.5 2

20 20 45 160 10.0 0.4 1

RC2020 25 80 200 10.0 0.6 2

20 25 80 250 10.0 0.8 2

25 25 45 160 12.5 0.7 1

RC2525 32 90 210 12.5 1.1 2

25 32 90 300 12.5 1.7 2

30 32 65 175 15.0 0.9 2

RC3030 32 100 250 15.0 1.4 2

30 32 100 350 15.0 2.0 2

32 32 56 175 16.0 0.9 1

RC3232 32 100 250 16.0 1.4 1

32 32 100 350 16.0 2.0 1

(mm)
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 (Tek Kenar)

 

K
ØD  ℓ L

16 20 50 130 15 TW08S

1

16 20 90 200 15 TW08S

18 20 60 130 17 TW09S

18 20 80 200 17 TW09S

20 25 60 140 18 TW09S

20 25 80 250 18 TW09S

22 25 70 140 21 TW15S

22 25 100 250 21 TW15S

25 32 70 150 23 TW15S

25 32 100 300 23 TW15S

26 32 70 150 24.5 TW15S

26 32 100 300 24.5 TW15S

28 32 70 150 26 TW20

28 32 120 300 26 TW20

30 32 70 160 27 TW20-100

2

30 32 120 350 27 TW20-100

32 32 70 160 28 TW20-100

32 32 120 350 28 TW20-100

40 42 100 200 37 TW20-100

40 42 150 350 37 TW20-100

50 42 100 200 47 TW25-100
3

50 42 100 350 47 TW25-100

(mm)

   E31
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302
E Frezeleme

 (Çok Kenar)

il 1 il. 2 il 3

(mm)

ØD  ℓ L

20 25 70 150 28 TW09S TW07P

1

20 25 70 250 28 TW09S TW07P

22 25 80 150 31 TW15S TW07P

22 25 80 250 31 TW15S TW07P

25 32 80 180 33 TW15S TW07P

25 32 80 300 33 TW15S TW07P

26 32 80 180 39 TW15S TW15S

26 32 80 300 39 TW15S TW15S

28 32 80 180 41 TW20 TW15S

28 32 80 300 41 TW20 TW15S

30 32 100 200 41 TW20-100 TW15S

30 32 100 350 41 TW20-100 TW15S

32 32 100 200 42 TW20-100 TW15S

2
32 32 100 350 42 TW20-100 TW15S

40 42 100 200 56 TW20-100 TW20S

40 42 100 350 56 TW20-100 TW20S

50 42 100 200 67 TW25-100 TW20S
3

50 42 100 350 67 TW25-100 TW20S

절입각
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EFrezeleme

(mm)

ØD 1  ℓ L

16 15 8.5 30 47 15

20 18.6 10.5 35 56 18

25 23.2 12.5 45 69 23

30 27.8 17 50 77 27

32 29.8 17 50 77 28

-035-S32S

=

Vida

Ø16  -  TW08S  -

Ø20 TW09S TW07P

Ø25 TW15S TW07P

Ø30 TW20-100 TW15S

Ø32 TW20-100 TW15S

 

             E342~E343

 

Kaplamalı
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304
E Frezeleme

. 1

. 3

. 2

. 4

ØD ℓ L
20 20 50 125 20

TW07P 0.3

1
20 20 75 150 20

20 25 100 200 20 2

20 25 65 125 20 3

25 25 70 150 23

TW07P

0.5 1
25 25 95 175 23

25 32 100 200 23
0.4

2

25 25 75 135 23 3

32 32 85 175 31

TW15S

0.9
132 32 100 200 31

32 32 150 250 31
0.7

32 32 75 150 31 3

(mm)

 

Vida

Ø20~Ø25 - TW07P

Ø32 TW15S -

a
PC3500 PC5300 PC3525 PC3545 PC6510

● ●

060304 ●

● ●
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ØD ℓ L
40 42 85 175 41

TW20-100 1.3

1

40 42 85 175 41

40 42 100 200 41

40 42 100 200 41

40 42 150 250 41

40 42 150 250 41

40 42 80 160 41
3

40 42 80 160 41

50 42 100 200 45

TW20-100 2.6

1
50 42 100 200 45

50 42 100 300 45

50 42 100 300 45

50 42 100 250 45
3

50 42 100 250 45

63 42 100 200 52

TW20-100 3.0

1
63 42 100 200 52

63 42 100 300 52

63 42 100 300 52

63 42 100 250 52
3

63 42 100 250 52

40 40 110 200 54
TW20-100

1.4
4

40 40 150 250 54 1.9

50 50.8 110 200 57
TW20-100

2.3
4

50 50.8 150 250 57 3.0

(mm)

1

 

 2

�ekil 4 

PC3500 PC5300 PC3525 PC3545 PC6510

● ● ●

● ●

● ●

●

 

 

Vida

Ø20~Ø63 TW20-100

   




