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.        

     . 
      

  . (Diagram 2 )
 

Diagram 2: Measure slide resistance (

        . 
        .
         

 . 
 

     Table 3.6 Slide resistances   
 .        

       .
 
 

1.2 Design of the guides 
      :

 
• 
•  (dynamic/static),  

(Diagram 3 )
•   ( , , )
•   ( > , )    

( > , )
•   
• 
• km)

 
      . 

      .
 

       
 .     

      .
        

    .

1 Type FD – Franke Dynamic

1.1 Designs and system description
      

        
 .

Double rail with cassette (
      

 .     
   . 

Pair of single rails with pair of roller shoes (Diagram 1)
        

        . 
       

Diagram 1: Pair of single rails and pair of roller shoes

  FDA    4  
       

        
 .       

       .
 

     . 
  10m/s  40 m/s²   

 -20°C ~ +100°C .      
      

 . 
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Fv

Fh

     Fv  Fh   .

F 0 = Fv + Fh

 Fa   M 0 p 
 

:

F0 = F0 + C0 · 
Mx + C0 ·

Myz

M0cx M0cy,0cz

1.3.2.1 Recommended safeties 
  
 8.8 

 S > 1.3
 S > 2.5

 S > 4.0

1.3.3 Dynamic calculation 
    v > 0.1 m/s   
  .

L = C · � · DaF

( P = 10/3  FDA, FDC, FDD, FDE  
  P = 3       FDB, FDG, FDH )

    Da   :

    Fv  Fh   .
 
 

Dyn.  F = F v + Fh

 Fa    M      .

F = Fa + C · M
Mdyn.

Size Diameter of rollers Da (mm)

12 11.0
15 12.5
20 15.5
25 19.0
35 27.5
45 34.5

Diagram 3: Arrangement of forces and moments (

 ( 8.8 ):
• : S > 1.2
• : S > 2.5
• : S > 4.0

1.3 Calculation of Linear Systems

1.3.1 Terms, dimensions (
C = dynamic rated load ( (N)
C0 = static rated load ( (N)
Da = diameter of rollers ( (mm)
F = dynamic equivalent load ( (N)
Fa = off-center load ( (N)
F0 = static equivalent load ( (N)
F1, F2, Fn = individual loads ( (N)
Fh, Fv = horizontal force/vertical force ( (N)
L = service life (km)
M0cx, 0cy, 0cz =  (Nm)
Mcx, cy, cz =  (Nm)
q1, q2 = F1, F2  (%)
S = 

1.3.2 Static calculation 
  v <= 0.1 m/s     

    .   
 S       

  .

S =
C0

F0

(      )
p
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Gr. 12–25

Gr. 12–25

Gr. 35–45

Gr. 35–45

0.02

0.04 A

A

A

0.
4  

-0
.1

b ±0.03

a -0.02
-0.05

0.02

0.04

       . 
        

       
  .   .

1.3.4 
    Fv  Fh     

  FDA  25     
   .

( ):
 

Fv = 2000 N
Fh = 400N
F = Fv + Fh = 2400 N

Franke Dynamic FDA size 25:
C = 9000 N
C0 = 10100 N
Da = 19 mm

1.3.4.1 Static safety 
         . 

   Table 2.1   2.5   . 

S =
C0 =

10100 N
= 4.2

F0 2400 N

1.3.4.2 Service life 

L = C · � · Da = 9000 · 3,14 · 19 = 4890
F 2400

 4890 Km)  

1.4 

1.4.1 FD 
       

(  )     . 
       .

     :
        

.         
 .(Diagram 4 )     

 Table1   . 
       

   . 
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Diagram 4: Centering web (

Table 1: Dimensions of centering web (

1.4.2 Multi-rail arrangements 
2           

         
  .

 

1.4.3 Assembly space  
        

      
.         

.   Table2      
      .

 
 
 

Table 2: 

Size a  b
mm mm

12 4.5 9.6
15 5.0 12.6
20 7.5 16.1
25 10.5 17.6
35 12.5 26.1
45 15.5 31.1

Size 12-20  25-45
mm mm

Max.                0.03/m 0.05/m
Max. 0.05/m 0.10/m

(           )
10
3(      )

p
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(  
)

Bearing and contact table
         (

Bearing surface 
     (

   .      
;    .    

 .   Diagram 6    
 .     

 Table 3   . 
        

  .       Table 4
 .

 

Table 3: Dimensions of auxiliary cylinder (  

Table 4: 

1.4.6 Slide resistances* (

* Without wipers (

Size Auxiliary cylinder 
mm

12 11
15 11
20 14
25 16
35 27
45 35

Screw Tightening torque 
 M 3 1.1
 M 4 2.5
 M 5 5.0
 M 6 8.5
 M 8 21.0
 M 10 41.0
 M 12 71.0

Size Slide resistance
N

FDA FDB FDG FDC FDD FDE FDH
12 Min. 1.0 0.15 0.2 1.0 – 0.5 –

Max. 1.5 0.30 0.3 2.0 – 2.0 –
15 Min. 0.5 0.20 0.2 0.5 – 0.8 –

Max. 2.0 0.40 0.3 2.0 – 2.0 –
20 Min. 1.5 0.50 0.5 1.5 – 1.0 –

Max. 2.5 0.90 0.9 2.5 – 2.5 –
25 Min. 1.5 0.40 1.0 1.5 1.5 1.5 2.5

Max. 3.0 0.80 1.5 3.0 3.0 3.0 5.0
35 Min. 2.0 1.00 3.0 2.0 – 2.0 4.0

Max. 4.0 1.50 4.0 4.0 – 4.0 6.0
45 Min. 5.0 2.00 3.0 5.0 – 5.0 5.0

Max. 8.0 3.00 4.0 8.0 – 8.0 8.0

1.4.4 Attaching the rails 
  

        .
1. 
2. 
3.   

(Diagram 5 ).

Diagram 5: Attaching the rails  

      
 . DIN 433     8.8  

  .

1.4.5 Assembly instruction for coupled rails 
4000mm        

     .  
         

.       
.

 
 
 Coupled rails are specifically matched. (  

     
( > A/1-1/1-2/2-2/E)     . 

Diagram 6: Coupled rails/auxiliary cylinder (
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 0 100 200 300 400 500 600 700 800 900 Nm

Degree
1.0

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0

Rigidity around the X-module: FDA, FDC, FDD, FDE, 
FDH

12

15

20 25
35

45

 0 10 20 30 40 50 60 70 80 90 Nm

0.150 

0.135

0.120

0.105

0.090

0.075

0.060

0.045

0.030

0.015

0

Rigidity around the X-module: FDB, FDG

12

15
20

25

35

45

Degree

Running accuracy Franke Dynamic over 1 m 

 0 12 15 20 25 35 45 Size

μm
100

90

80

70

60

50

40

30

20

10

0

FDB, FDG

FDA, FDC,
FDD, FDE

FDH
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1.4.7 Running accuracy and rigidity 2 Linear tables/modules

2.1 Design  
    ,    , 
       . 

  100 mm ~ 7000 mm    
 .    

       
   .   

   .

2.2 Area of use 
        
   S >=3      

S >= 6   .     
   . ;       

 .
 

  FTB       
 ±0.025/300 mm (IT7) .    

   .  <=0.01 mm
   0.02/300 mm .

      -20°C ~ +80°C .
  FTD 15~35  -30°C ~ +80°C    

.         
 .

 
 

 / 

  

  

 
 
 
2.3 Limit switch and reference switch 
• :    FTB  

     .
        
.   FTC  FTD    
    .   

     
PNP-nc 10-30VDC . 

  PNP-no, NPN-no  NPN-nc   
        

.      

. 
 

•    :      
 .      

.      
        

 .
•  :        

 .       
        .

128



 
 
•  ,   :     

     .   
         

   .

         .

2.4 Maintenance and lubrication 
       

          
        

        
        .  
   1~2g   700  
  .     
    .

   
 
 
 

        
.       

 ISOFLEX TOPAS NCA52 (  : Klűber)   
.        

    .    
    , ,   

NLGI    .  , 
        
   .

 

2.5 Definitions  
•        

        
.. (   )

 
•        

     .
 

•         
       . 

     .
 

• Discrimination     . 
   ,  ,  

   . Discrimination    
    .  

         .

        
.

3 Type FTH

3.1 Design  
   FTH      
      .

  200 mm~ 5300mm .  
   .   
        

        . 

3.2 Area of use 
      S >=3  
    S >= 6  . 

    . ;   
    .

    FTH   
-20°C ~ +80°C .       

     .

3.3 Accuracy 
  ±0.01 mm/m    
  .      .
  <=0.02 mm    0.04 mm/m .

3.4 Dynamism 
    FTH    

page 131     . 
 trapezoidal/delta     .

       . 

3.5 Motorization  
   FTH     

   .    
  .     

        
  . 

 
      
   .    

100 m/s²   9 m/s . 
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3.6 Control 

   FTH     Kollmorgen  S700
  S700        

     .     
  . Safe Torque Off(STO)   .

 S700        3      . 
 

       . 
     www.kollmorgen.com   

   .       . 
 
 
 

3.7 Measurement system and limit, i.e. reference switch    ( ) 

          . 
  ±10 ϻm  Discrimination  ±1ϻm .    . 

            
     .  

   

 
 
3.8 Multiple module units 

      FTH       . 
     . 

           
    . 

        .

Dimensions
 mm

H (incl. fan) B L (incl. plug)
345 70 243 
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3000

2500

2000

1500

1000

500

0

 0 300 400 500 600 700 800 900 1000

mm Type FTH25A

ms

Delta operation

1 kg

5 kg

10 kg

15 kg

3000

2500

2000

1500

1000

500

0

 0 300 400 500 600 700 800 900 1000

mm

ms

Type FTH35A Delta operation
1 kg

5 kg

10 kg

15 kg

20 kg

3000

2500

2000

1500

1000

500

0

 0 300 400 500 600 700 800 900 1000

mm

ms

Type FTH25B Delta operation

1 kg

5 kg

10 kg

15 kg

3000

2500

2000

1500

1000

500

0

 0 300 400 500 600 700 800 900 1000

mm

ms

Type FTH35B Delta operation

20 kg
10 kg

30 kg

40 kg

1 kg

 0 1.185 2.192 3.42 4.68 m

m/s
10

8

6

4

2

0

Type FTH25A Acceleration to Vmax 9 m/s
1 kg

34 m/s2
5 kg

18.5 m/s2
10 kg

11.8 m/s2
15 kg

8.7 m/s2

 0 0.68 0.926 1.19 1.471 1.667 m

m/s
7

6

5

4

3

2

1

0

Type FTH35A Acceleration to Vmax 6 m/s

1 kg
38 m/s2

5 kg
27 m/s2

10 kg
21 m/s2

15 kg
17 m/s2

20 kg
15 m/s2

 0 0.232 0.673 0.985 1.293 m

m/s
5

4

3

2

1

0

Type FTH25B Acceleration to Vmax 4.5 m/s
1 kg

43.7 m/s2
5 kg

15.1 m/s2
10 kg

10.3 m/s2
15 kg

7.8 m/s2

 0 0.625 0.833 1.111 1.389 1.613 m

m/s
7

6

5

4

3

2

1

0

Type FTH35B Acceleration to Vmax 6 m/s

30 kg
18 m/s2

1 kg
40 m/s2

10 kg
30 m/s2

20 kg
22.5 m/s2

40 kg
15.5 m/s2
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