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CNSBNS
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–

–  

–

 vmax  10 m/s

  amax = 500 m/s2

–

– 1)

– 1)

–

–  O 

–

–  60 % ( )

–  eLINE 

–

–

– 1)

–
1)

–

–  – 

–

–

–

–

–

 ( )1)

 – Resist NR: 

 DIN EN 10088 

 – Resist NR II: 

 DIN EN 10088 

 – Resist CR: 

1) 

FNS =   

FLS =   

FKS =   

FNN =   

FKN =   

SNS =   

SLS =   

SKS =   

SNH =   

SLH =   

SNN =   

SKN =   

BNS =   

CNS =   

2)  

( )

F N S

 F F

S 

B 

C 

 N N

L 

K 

 S S

H 

N 

2) 

2)  

( )

S N S

 S S

B 

 N N

 S S
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FNS – SNS – 

CNS – BNS – 

 DIN EN 10088 

 ( )
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15 20 25 30 35 45 55 65

  

C

C0C

C0

C

C0

 (N)  (Nm)

3)

Resist NR4)

Resist CR6)

 

FNS

 R16513)6)

R20014)

36

101

C 1) 7 800 18 800 22 800 31 700 41 900 68 100 98 200 123 000

C 2) 7 280 17 400 21 300 29 300 41 900 63 300 – –

C0
1) 13 500 24 400 30 400 41 300 54 000 85 700 121 400 192 700

C0
2) 12 100 21 700 27 300 37 200 54 000 77 100 – –

 

SNS

R16223)6)

R20114)

42

102

Mt
1) 74 240 320 540 890 1 830 3 100 4 850

Mt
2) 69 220 300 500 890 1 700 – –

Mt0
1) 130 310 430 720 1 160 2 310 3 860 7 610

Mt0
2) 120 285 400 665 1 160 2 145 – –

 

SNH

R16213)6) 48

ML
1) 40 130 180 290 440 890 1 540 2 430

ML
2) 37 120 170 270 440 825 – –

ML0
1) 71 165 240 380 565 1 130 1 905 3 815

ML0
2) 66 155 225 350 565 1 050 – –

 

FLS

R16533)6)

R20024)

38

101

C 1) 10 000 24 400 30 400 40 000 55 600 90 400 124 200 163 000

C 2) 9 000 23 100 27 500 38 000 53 000 81 900 – –

C0
1) 20 200 35 200 45 500 57 800 81 000 128 500 170 000 289 000

C0
2) 17 500 32 500 39 500 53 700 75 600 111 400 – –

 

SLS

R16233)6)

R20124)

44

103

Mt
1) 96 310 430 690 1 200 2 440 3 950 6 440

Mt
2) 86 295 390 655 1 145 2 210 – –

Mt0
1) 190 450 650 1 000 1 740 3 470 5 400 11 420

Mt0
2) 170 425 590 950 1 660 3 145 – –

 

SLH

R16243)6) 50

ML
1) 75 225 345 495 830 1 700 2 630 4 620

ML
2) 68 215 310 470 790 1 540 – –

ML0
1) 150 330 510 715 1 215 2 425 3 600 8 190

ML0
2) 135 310 460 680 1 160 2 195 – –

3)

Resist NR4)

Resist CR6)

 

FKS 

R16653)6)

R20004)

40

102

C 1) 5 400 12 400 15 900 22 100 29 300 – – –

C 2) 4 600 12 400 14 000 22 100 29 300 – – –

C0
1) 8 100 13 600 18 200 24 800 32 400 – – –

C0
2) 6 700 13 600 15 200 24 800 32 400 – – –

 

SKS

R16663)6)

R20104)

46

103

Mt
1) 52 150 230 380 640 – – –

Mt
2) 44 150 205 380 640 – – –

Mt0
1) 80 170 260 430 700 – – –

Mt0
2) 70 170 230 430 700 – – –

ML
1) 19 52 82 133 200 – – –

ML
2) 16 52 72 133 200 – – –

ML0
1) 28 58 94 150 220 – – –

ML0
2) 24 58 83 150 220 – – –

 

FNN

R16933)6) 52

C 1) – 14 500 22 800 – – – – –

C0
1) – 24 400 30 400 – – – – –

 

SNN

R16943)6) 56

Mt
1) – 190 320 – – – – –

Mt0
1) – 310 430 – – – – –

 

ML
1) – 100 180 – – – – –

ML0
1) – 165 240 – – – – –

 

FKN

R16633)6) 54

C 1) – 9 600 15 900 – – – – –

C0
1) – 13 600 18 200 – – – – –

SKN

R16643)6) 58

Mt
1) – 120 230 – – – – –

Mt0
1) – 170 260 – – – – –

ML
1) – 40 82 – – – – –

ML0
1) – 58 94 – – – – –

3)

Resist CR6)

FKS

16613)6) 90

C 1) 3 900 10 100 11 400 15 800 21 100 – – –

Fmax
1) 1 500 3 900 4 400 6 100 8 100 – – –

SKS

16623)6) 92

Mt
1) 39 130 170 270 450 – – –

Mtmax
1) 15 50 65 105 175 – – –
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15 20

20/40

25

25/70

30 35

35/90

45 55 65

  

C

C0C

C0

C

C0

 (N)  (Nm)

 

FNS

R2001 ... 9. 86

C 1) 5 300 12 700 15 500 21 500 28 500 – – –

C0
1) 9 100 16 500 20 600 28 000 36 700 – – –

 

SNS 

R2011 ... 9. 87

Mt
1) 50 160 210 360 600 – – –

Mt0
1) 88 210 290 490 780 – – –

ML
1) 27 88 120 190 300 – – –

ML0
1) 48 110 160 250 380 – – –

 

FNS

R1631 96

C 1) 7 800 18 800 22 800 31 700 41 900 – – –

C 2) 7 280 17 400 21 300 29 300 41 900 – – –

Fmax
1) 2) 3 000 7 200 8 800 12 200 16 200 – – –

 

SNS

R1632 98

Mt
1) 74 240 320 540 890 – – –

Mt
2) 69 220 300 500 890 – – –

Mtmax
1) 2) 29 92 125 210 345 – – –

ML
1) 40 130 180 290 440 – – –

ML
2) 37 120 170 270 440 – – –

MLmax
1) 2) 16 50 70 110 170 – – –

 

Resist NR II5)

 

FNS 

R2001 ... 0. 106

C 1) 5 100 12 300 15 000 20 800 27 600 – – –

C 2) 4 700 11 400 14 000 19 300 27 600 – – –

C0
1) 9 300 16 900 21 000 28 700 37 500 – – –

C0
2) 8 400 15 000 18 900 25 800 37 500 – – –

 

SNS

R2011 ... 0. 107

Mt
1) 63 205 270 460 760 – – –

Mt
2) 58 190 250 425 760 – – –

Mt0
1) 90 215 295 500 805 – – –

Mt0
2) 81 190 265 450 805 – – –

 

ML
1) 34 110 150 245 375 – – –

ML
2) 31 100 140 225 375 – – –

ML0
1) 49 115 165 265 390 – – –

ML0
2) 44 100 150 240 390 – – –

3)

Resist CR6)

 

BNS

R16713)6) 142

C 1) – 13 650 29 000 – 58 200 – – –

C 2) – 12 850 27 550 – – – – –

C0
1) – 19 675 42 500 – 86 300 – – –

C0
2) – 18 050 39 450 – – – – –

 

CNS

R16723)6

146 Mt
1) – 310 1 080 – 2 880 – – –

Mt
2) – 290 1 025 – – – – –

Mt0
1) – 450 1 580 – 4 270 – – –

Mt0
2) – 415 1 465 – – – – –

 

ML
1) – 95 305 – 920 – – –

ML
2) – 90 290 – – – – –

ML0
1) – 135 450 – 1 370 – – –

ML0
2) – 125 420 – – – – –

  DIN ISO14728-1  100 000  

 50 000  C  Mt  ML  1.26

1)  

2)  

3)  : 

4)  Resist NR  15 – 35:  DIN EN 10088 

5)  Resist NR II:  DIN EN 10088 

6)  Resist CR: 

  6
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15 20 25 30 35 45 55 65

 (mm)

3)

 

SNS 

R1605 .3. .. / R1605 .B. ..

  

122 3 836 3 836 3 836 3 836 3 836 3 776 3 836 3 746

 

SNS 

R1605 .6. .. / R1605 .D. ..

124 3 836 3 836 3 836 3 836 3 836 3 776 3 836 3 746

 

SNS 

R1605 .0. .. / R1605 .C. ..

126 3 836 3 836 3 836 3 836 3 836 3 776 3 836 3 746

 

SNS 

R1606 .5. ..

128 – – 3 836 3 836 3 836 3 776 3 836 3 746

 

SNS 

R1607 .0. ..

130 3 836 3 836 3 836 3 836 3 836 3 776 3 836 3 746

 

Resist NR II1)

 

SNS 

R2045 .3. ..

132 1 856 3 836 3 836 3 836 3 836 – – –

 

SNS 

R2045 .0. ..

133 1 856 3 836 3 836 3 836 3 836 – – –

 

SNS 

R2047 .0. ..

133 1 856 3 836 3 836 3 836 3 836 – – –

Resist CR2)

 

SNS 

R1645 .3. ..

134 3 836 3 836 3 836 3 836 3 836 3 776 3 836 3 746

 

SNS 

R1645 .0. ..

135 3 836 3 836 3 836 3 836 3 836 3 776 3 836 3 746

 

SNS 

R1647 .0. ..

135 3 836 3 836 3 836 3 836 3 836 3 776 3 836 3 746

V 

 

SNS 

R1608 .1. ..

137 3 836 3 836 3 836 – – – – –
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20/40 25/70 35/90

 (mm)

 

BNS 

R1675 .0. ..

150 3 836 3 836 3 836

 

BNS 

R1676 .5. ..

152 – 3 836 3 836

 

BNS 

R1677 .0. ..

153 3 836 3 836 3 836

 

Resist CR2)

 

BNS 

R1673 .0. ..

150 3 836 3 836 3 836

1)  Resist NR II:  DIN EN 10088 

2)  Resist CR: 

3)   20  25:  5816 mm  ( ) 

  30  35:  5836 mm  ( ) 

  45:  5771 mm  ( ) 

 

  6
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amax : 250–500 m/s2

vmax : 3–10 m/s 

t :  0–80 °C

 F  1/3

 (  8 % C)

 (

 26)

 

–

(  C0)

–  2 % C 

(  C1)

–  8 % C 

(  C2)

–  13 % C  

(  C3)

 N 

 C0  

C1

 100 °C  

 

 – 10 °C

(  Fcomb  2.8 · Fpr   amax = 50 m/s2)
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 μ 

 0.002  0.003 (

)

 4  2  4 

 5 )

 (SS)

FKM 

 (LS)  (DS)

  29 

  29

FKM 

LS: 

DS: 
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x
y

z

M
x

M z

My

Fz

F
y

C
C0

C
C0

C
C0

Mt

Mt0

ML

ML0

ML

ML0

R310ZH 2202 (2009.06)

 45° 

–  Fz (  z )

–  –Fz (  z )

–  Fy (  y )

–  –Fy (  y )

–  Mx (  x )

–  My (  y )

–  Mz (  z )

 C

 

105 

 (  

DIN ISO 14 728-1)

 

 DIN  ISO 

 20 %

 C0

 4200 MPa

 

 0.0001  (  

DIN ISO 14 728-1)

 Mt

 x 

 C

 ML

 y  z 

 C

 Mt0

 x 

 C0

 ML0

 y  z 

 C0
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L10 =               · 105 m
C

Fm

3

Lh 10 =
L10

2 · s · n · 60

Lh 10 =
L10

60 · vm

(3)

(4)

(1)

(2)

L na  = a1 ·            · 105 m 
C

F

 3

vm =
 v1    

·
 
qt1  

+ 
 
v2     

·
 
qt2   

+
 
 ... +

 
 vn    

·
 
qtn

100 %

Lha =
Lna

2 · s · n · 60

R310ZH 2202 (2009.06)

 90 % 

 

(  DIN ISO 14728-1)

 (1)  (2) 

 L10 

 Lh 10

 (3) 

 Lh 10 

 (4) 

 90% 

 a1 

 

(%)

Lna a1

90 L10a 1

95 L5a 0.62

96 L4a 0.53

97 L3a 0.44

98 L2a 0.33

99 L1a 0.21

L10  =   (m)

Lh 10 =  (h)

C =  (N)

Fm =  (N)

s = 1) (m)

n =  ( )  (min–1)

1)   2  B1 

( ) 

L10 =   (m)

Lh 10 =  (h)

vm =   (m/min)

v1, ... vn   =  1...n (m/min)

qt1, ... qtn =  1...n 

v1, ... v  (%)

Lna  =  (m)

Lha  =  (h)

C =  (N)

F =   (N)

a1 =  (–)
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Fcomb = |Fy| + |Fz|(6)

Fm = (Feff 1) ·
qs1

100 %
 3 3  (Feff 2) · 3+ + ... +

qs2

100 %
(Feff n) ·

qsn

100 %
 3(5)

Fcomb = |Fy| + |Fz| + C · 
|Mx|
 Mt

+ C · 
|My|
 ML

+ C · 
|Mz|
 ML

(7)

xy

z

M
x

M z

My

Fz

Fy

R310ZH 2202 (2009.06)

 Fcomb  (6) 

 Fm
 (5) 

 Fcomb  (7) 

 (7) 

Fcomb =                   ( N)
Fy =  y 

 (N)
Fz =  z 

 (N)

 Fy  Fz  Fy
Fz  (5) 

 Fy
 Fz

(6)

Fm = (N)
Feff 1 ... Feff n  =  1 ... n 

  (N)
qs1 ... qsn =  Feff 1 ... Feff n 

(%)

Fcomb = (N)
Fy =  y 
  (N)
Fz =  z 
  (N)
C = 1) (N)
Mt = 1) (Nm)
ML = 1) (Nm)
1) 

 Fy  Fz  Fy
Fz  (5) 

 Fy
 Fz

(7)

Mx =  x 
(Nm)

My =  y 
(Nm)

Mz =  z 
(Nm)
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Fpr

F

F

2,8 · Fpr

2 · 

a

b

b
a

Feff = Fcomb

F0 comb = |F0y| + |F0z| + C0 · 
|M0x|
 Mt0

+ C0 · 
|M0y|
 ML0

+ C0 · 
|M0z|
 ML0

(8) (9)

(10)

R310ZH 2202 (2009.06)

Feff =                  + 1   · Fpr
Fcomb

2,8 · Fpr

3
2

/

 F0 comb  (10) 

 F0 comb 
 C0

 (10) 

 Fpr

 ( “
”  24)

 C2  C3 

 a  b 
 Fpr

pr
( )

 2.8  Fpr

 Fcomb < 2.8 · Fpr

Feff
 (6)  (7) 

 (9) 

 2.8 x Fpr

a =  ( )
b =  ( )
 =  F  (–)

pr =  Fpr (–)
F = (N)
Fpr = (N)

 2:  Fcomb  2.8 · Fpr

 2 
 Fpr

 1:  Fcomb > 2.8 · Fpr

 1  Fpr

 F0y  F0z
 (10) 

Fcomb =  (N)
Feff = (N) 

Fpr = (N)

Fpr = 8 % C (0,08 C)
(  C2 )

Fpr = 13 % C (0.13 C)
(  C3 )

F0 comb = (N)
F0y =  y 

(N)
F0z =  z 

(N)
C0 = 1) (N)
Mt0 = 1) (Nm)
ML0 = 1) (Nm)

1)  

M0x =  x 
(Nm)

M0y =  y 
  (Nm)

M0z =  z 
   (Nm)
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Fmax

C

F0 max

C0

Fmax

C0

R310ZH 2202 (2009.06)

 C/Fmax 

 C0/F0 max 

 

 

( )

C =   (N)

Fmax =   

 (N)

C0 =   (N)

F0 max =  

 (N)

Fmax =   

 (N)

 1:  F0 max  Fmax:

 2:  F0 max  Fmax:

  =

  =

  =

C/Fmax C0/F0 max

6 ... 9 > 4

6 ... 7 > 4

6 ... 7 > 4

9 ... 10 > 4

5 > 3

8 > 2

5 > 3

5 > 3

6 > 4
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  S0  =
C0

F0 max

(11)

R310ZH 2202 (2009.06)

 S0 

 C0  F0 max

S0

1 ... 2

2 ... 4

3 ... 5

4 ... 6

6 ... 15

c

 233

S0 =  (—)

C0 =  (N)

F0 max = 

 (N)

 R310ZH 2017

 S0 
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FNS  

R16511)2)5)

R20013)4)

 

FLS 

R16531)2)5)

R20023)

 

FKS 

R1665

R20003)

 DIN 645-1 

 

SNS 

R16221)2)5)

R20113)4)

 

SLS 

R16231)2)5)

R20123)

 

SKS 

R1666

R20103)

 

SNH 

R16211)2)5)

 SNS

 

SLH 

R16241)2)5)

 SLS

 Resist CR 

 

FNN  

R1693

 FNS

 DIN 645-1 

 

FKN 

R1663

 FKS

 DIN 645-1 

 

SNN   

R1694

 SNS

 DIN 645-1 

 

SKN 

R1664

 SKS

 DIN 645-1 

1)  

2)  

3)  Resist NR

4)  Resist NR II

5)  Resist CR
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 Resist CR FKS
R1661

 2 

SKS 
R1662

 2 

FNS 
R1631

SNS
R1632

FNS 
R2001 ... 9. (  10 m/s)

SNS
R2011 ... 9. (  10 m/s)

 Resist CR BNS  
R1671

CNS  
R1672

FNS = 
FLS = 
FKS = 
FNN = 
FKN = 

SNS = 
SLS = 
SKS = 
SNH = 
SLH = 
SNN = 
SKN = 

BNS = 
CNS = 

( )
F N S

F F
S
B
C
N N
L
K
S S
H
N
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1) Resist NR II
2) Resist CR

SNS
R1605 .3. .. 
R1605 .B. .. 
R1645 .3. ..2)

R2045 .3. ..1)

SNS
R1605 .6. ..
R1605 .D. ..

SNS
R1605 .0. ..
R1605 .C. .. 
R1645 .0. ..2)

R2045 .0. ..1)

SNS
R1606 .5. ..

SNS
R1607 .0. .. 

R1647 .0. ..2)

R2047 .0. ..1)

 V SNS
R1608 .1. ..

BNS 
R1675 .0. ..

R1673 .0. ..2)

BNS 
R1676 .5. ..

BNS 
R1677 .0. ..

SNS = 
BNS = 

 ( )
S N S

S S
B
N N
S S
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FKM 

 

 

 

 SNH  SLH 

 

 

 10 000 

 60 °C

 200 °C  80 °C
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C –  FNS R1651 314 20

–  C1

–  C = 41 900 N

(  37  35  C)

C1 =  2 % C

 =  838 N

 838 N  Fpr 

R310ZH 2202 (2009.06)

 (  C0) 

 1  

10 m 

C0

 H  N 

C1 2 % C

C2 8 % C

C3 13 % C

 C3  UP SP  XP 

 UP SP  P 
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10

20

30

40

0

50

60

5000 100000 15000 20000 25000

a

b

c

10

20

30

40

0

50

60

5000 100000 15000 20000 25000

a

b
c

10

20

30

40

0

50

60

5000 100000 15000 20000 25000

a

b

c

10

20

30

40

0

50

60

5000 100000 15000 20000 25000

a

b

c

R310ZH 2202 (2009.06)

 

 FNS

 35:

a)  R1651 31. 20 

 C1 (2 % C)

b)  R1651 32. 20 

 C2 (8 % C)

c)  R1651 33. 20 

 C3 (13 % C)

 FLS

 35:

a)  R1653 31. 20 

 C1 (2 % C)

b)  R1653 32. 20 

 C2 (8 % C)

c)  R1653 33. 20 

 C3 (13 % C)

 SNS

 35:

a)  R1622 31. 20 

 C1 (2 % C)

b)  R1622 32. 20 

 C2 (8 % C)

c)  R1622 33. 20 

 C3 (13 % C)

 SLS

 35:

a)  R1623 31. 20 

 C1 (2 % C)

b)  R1623 32. 20 

 C2 (8 % C)

c)  R1623 33. 20 

 C3 (13 % C)

el =  (μm)

F =  (N)
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H P1

P1

P1

A3

R310ZH 2202 (2009.06)

 

H =   ( m)

A3  =   ( m)

P1 =  ( m)

L   =  (mm)

H A3 H, A3

  

 (μm)  H  A3 

 (μm)

H A3 H, A3

N ±100 ±40 30

H ±40 ±20 15

P ±20 ±10 7

XP1) ±11 ±8 7

SP ±10 ±7 5

UP ±5 ±5 3

1)   XP  SP

 Resist CR

Resist NR  Resist NR II 

 (μm)  H  A3 

 (μm)

H A3 H, A3

H +47 +44 ±23 +19 18 15

–38 –39 –24
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R310ZH 2202 (2009.06)

 P1

 Resist CR

 2 m

N H P SP UP

( m) ( m) ( m) ( m) ( m)

N  H ( m) ±100 ±48 ±32 ±23 ±19

 A3 ( m) ±40 ±28 ±22 ±20 ±19

 H  A3 ( m) 30 30 30 30 30

H  H ( m) ±92 ±40 ±24 ±15 ±11

 A3 ( m) ±32 ±20 ±14 ±12 ±11

 H  A3 ( m) 15 15 15 15 15

P  H ( m) ±88 ±36 ±20 ±11 ±7

 A3 ( m) ±28 ±16 ±10 ±8 ±7

 H  A3 ( m) 7 7 7 7 7

XP  H ( m) ±88 ±36 ±20 ±11 ±7

 A3 ( m) ±28 ±16 ±10 ±8 ±7

 H  A3 ( m) 7 7 7 7 7

SP  H ( m) ±87 ±35 ±19 ±10 ±6

 A3 ( m) ±27 ±15 ±9 ±7 ±6

 H  A3 ( m) 5 5 5 5 5

UP  H ( m) ±86 ±34 ±18 ±9 ±5

 A3 ( m) ±26 ±14 ±8 ±6 ±5

 H  A3 ( m) 3 3 3 3 3

(  72)
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1

R310ZH 2202 (2009.06)

 (1) 

 (

 8)
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2

SS

DS

LS

LS SS DS

R310ZH 2202 (2009.06)

 (2) 

 (SS)

 (LS)  (DS) 

 (LS)

 (SS)

 (DS)

LS = 

SS = 

DS = 

 (
N

)
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A 

C 

 Fmax.  Mmax. 

B 

 10 m/s 

D Resist NR

E Resist NR II

F Resist CR

 NR 
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1

2

5

4

6

7

8

9 3

11
10

12

13

R310ZH 2202 (2009.06)

A B C D E F

 ( ) Resist NR Resist NR II Resist CR

1  1.4122  1.4122

2 Si3N4  1.4112

3  (TEE-E )

4  POM ( PA6.6)

5  (TEE-E )

6  1.4306

7  1.4301

8  1.4303

9  1.4305

10  1.4116  

11  1.4310

12

13  1.4301
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–

–

–  

 vmax = 5 m/s

  amax = 500 m/s2

–

– 1)

– 1)

–

 

–  O 

–

–

– 1)

–

1)

–

–

–

–

–

–

–

–

– 1)

– 1)

 ( )1)

 – Resist NR: 

 DIN EN 10088 

 – Resist NR II: 

 

DIN EN 10088 

 – Resist CR: 

 

1) 
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 FNS 

( )



34 Bosch Rexroth AG

FNS SNS SLSFLS

SNH SLH

SNS SNH

FNS

SLH

FLS

SLS SKS

FKS

FNN2) SNN2)FKN2) SKN2)

R310ZH 2202 (2009.06)

1)  45

2)  55 

 ( )
 –

1)
2)
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 ( ) 

 ( )

 (

 FNS)

 R1651 7

–  FNS

–  30

–  C1

–  H

–

 R1651 713 20

C0 = 

C1 =  2 % C

C2 =  8 % C

SS = 

LS = 

DS = 

= 

( )

( )

F N S

F F

S 

B 

C 

N N

L 

K 

S S

H 

N 

1)   N  H 

C0 C1 C2 N H P SS LS1) DS SS LS1) DS

15  R1651 1 9 4 3 – 20 21 – 22 23 –

1 4 3 2 20 21 – 22 23 –

2 – 3 2 20 – – 22 – –

20 R1651 8 9 4 3 – 20 21 – 22 23 –

1 4 3 2 20 21 2Z 22 23 2Y

2 – 3 2 20 – 2Z 22 – 2Y

25 R1651 2 9 4 3 – 20 21 – 22 23 –

1 4 3 2 20 21 2Z 22 23 2Y

2 – 3 2 20 – 2Z 22 – 2Y

30 R1651 7 9 4 3 – 20 21 – 22 23 –

1 4 3 2 20 21 2Z 22 23 2Y

2 – 3 2 20 – 2Z 22 – 2Y

35 R1651 3 9 4 3 – 20 21 – 22 23 –

1 4 3 2 20 21 2Z 22 23 2Y

2 – 3 2 20 – 2Z 22 – 2Y

45 R1651 4 9 4 3 – 20 – – 22 – –

1 4 3 2 20 – 2Z 22 – 2Y

2 – 3 2 20 – 2Z 22 – 2Y

: R1651 7 1 3 20
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FNS –

R1651 ... 2.

 vmax = 5 m/s

 amax = 500 m/s2

(  Fcomb  2.8 · Fpr  amax = 50 m/s2)

–

 FNS

–

 55  65  60 

–  72

–  84 

–  94 

–

Resist NR  100

Resist NR II  104

Resist CR  108 

 SNS

1)   N  H 

C0 C1 C2 N H P SS LS1) DS SS LS1) DS

15  R1651 1 9 4 3 – 20 21 – 22 23 –

1 4 3 2 20 21 – 22 23 –

2 – 3 2 20 – – 22 – –

20 R1651 8 9 4 3 – 20 21 – 22 23 –

1 4 3 2 20 21 2Z 22 23 2Y

2 – 3 2 20 – 2Z 22 – 2Y

25 R1651 2 9 4 3 – 20 21 – 22 23 –

1 4 3 2 20 21 2Z 22 23 2Y

2 – 3 2 20 – 2Z 22 – 2Y

30 R1651 7 9 4 3 – 20 21 – 22 23 –

1 4 3 2 20 21 2Z 22 23 2Y

2 – 3 2 20 – 2Z 22 – 2Y

35 R1651 3 9 4 3 – 20 21 – 22 23 –

1 4 3 2 20 21 2Z 22 23 2Y

2 – 3 2 20 – 2Z 22 – 2Y

45 R1651 4 9 4 3 – 20 – – 22 – –

1 4 3 2 20 – 2Z 22 – 2Y

2 – 3 2 20 – 2Z 22 – 2Y

: R1651 7 1 3 20

C0 = 

C1 =  2 % C

C2 =  8 % C

SS = 

LS = 

DS = 

–  FNS

–  30

–  C1

–  H

–

 R1651 713 20

= 

( )
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E4

B1 E2

K1

E3

E1

S2S2

A

E8

A3 A2

A1

H1

V1 K4

E9

H

K2
S9

S1S1K3
N2

N1

ØS5

B2

B

H2
N6

T

b)

c)d)

a)

R310ZH 2202 (2009.06)

 FNS

a)  O 

 15: Ø 4 · 1.0 (mm)

 20 - 45: Ø 5 · 1.0 (mm)

 (  258)

b)  (  E4  235)

c)  15 - 20: 

 DIN 3405-A M3x5, B2 = 1.6 mm

 5 mm 

 25 - 45: 

 DIN 71412-B M6x8, B2 = 9.5 mm

 8 mm 

 ( )

d) 

 (mm)

A A1 A2 A3 B B1 E1 E2 E3 E8 E9 H H1 H2
1) H2

2) K1 K2 K3 K4

15 47 23.5 15 16.0 58.2 39.2 38 30 26 24.55 6.70 24 19.90 16.30 16.20 8.00 9.6 3.20 3.20

20 63 31.5 20 21.5 75.0 49.6 53 40 35 32.50 7.30 30 25.35 20.75 20.55 11.80 11.8 3.35 3.35

25 70 35.0 23 23.5 86.2 57.8 57 45 40 38.30 11.50 36 29.90 24.45 24.25 12.45 13.6 5.50 5.50

30 90 45.0 28 31.0 97.7 67.4 72 52 44 48.40 14.60 42 35.35 28.55 28.35 14.00 15.7 6.05 6.05

35 100 50.0 34 33.0 110.5 77.0 82 62 52 58.00 17.35 48 40.40 32.15 31.85 14.50 16.0 6.90 6.90

45 120 60.0 45 37.5 137.6 97.0 100 80 60 69.80 20.90 60 50.30 40.15 39.85 17.30 19.3 8.20 8.20

 (mm)  (kg) 3) (N) 3) (Nm)

 
   

N1 N2 N6
±0.5 S1 S2 S5 S9 T V1 C C0 Mt Mt0 ML ML0

15 5.2 4.40 10.3 4.3 M5 4.4 M2.5x3.5 60 5.0 0.20 7 800 13 500 74 130 40 71

20 7.7 5.20 13.2 5.3 M6 6.0 M3x5 60 6.0 0.45 18 800 24 400 240 310 130 165

25 9.3 7.00 15.2 6.7 M8 7.0 M3x5 60 7.5 0.65 22 800 30 400 320 430 180 240

30 11.0 7.90 17.0 8.5 M10 9.0 M3x5 80 7.0 1.10 31 700 41 300 540 720 290 380

35 12.0 10.15 20.5 8.5 M10 9.0 M3x5 80 8.0 1.60 41 900 54 000 890 1 160 440 565

45 15.0 12.40 23.5 10.4 M12 14.0 M4x7 105 10.0 3.00 68 100 85 700 1 830 2 310 890 1 130

1)    H2 

2)    H2  

3)     8

   DIN ISO 14728-1  100 000  50 000 

 C Mt  ML  1.26
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R1653 ... 2.

vmax = 5 m/s

amax = 500 m/s2

(  Fcomb  2.8 · Fpr  amax = 50 m/s2)

–

 FLS

–

 55  65  62

–  72 

–   

Resist NR  100

Resist CR  108 

 SNS

FLS – 

C0 = 

C1 =  2 % C

C2 =  8 % C

SS = 

LS = 

DS = 

–  FLS

–  30

–  C1

–  H

–

 R1653 713 20

= 

( )

C0 C1 C2 N H P SS LS1) DS SS LS1) DS

15  R1653 1 9 4 3 – 20 21 – 22 23 –

1 4 3 2 20 21 – 22 23 –

2 – 3 2 20 – – 22 – –

20 R1653 8 9 4 3 – 20 21 – 22 23 –

1 4 3 2 20 21 2Z 22 23 2Y

2 – 3 2 20 – 2Z 22 – 2Y

25 R1653 2 9 4 3 – 20 21 – 22 23 –

1 4 3 2 20 21 2Z 22 23 2Y

2 – 3 2 20 – 2Z 22 – 2Y

30 R1653 7 9 4 3 – 20 21 – 22 23 –

1 4 3 2 20 21 2Z 22 23 2Y

2 – 3 2 20 – 2Z 22 – 2Y

35 R1653 3 9 4 3 – 20 21 – 22 23 –

1 4 3 2 20 21 2Z 22 23 2Y

2 – 3 2 20 – 2Z 22 – 2Y

45 R1653 4 9 4 3 – 20 – – 22 – –

1 4 3 2 20 – 2Z 22 – 2Y

2 – 3 2 20 – 2Z 22 – 2Y

: R1653 7 1 3 20

1)   N  H 
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E4

B1 E2

K1

E3

E1

S2S2

A

E8

A3 A2

A1

H1

V1 K4

E9

H

K2
S9

S1S1K3
N2

N1

B2

B

H2
N6

ØS5

T

b)

c)

d)

a)

R310ZH 2202 (2009.06)

 (mm)

A A1 A2 A3 B B1 E1 E2 E3 E8 E9 H H1 H2
1) H2

2) K1 K2 K3 K4

15 47 23.5 15 16.0 72.6 53.6 38 30 26 24.55 6.70 24 19.90 16.30 16.20 15.20 16.80 3.20 3.20

20 63 31.5 20 21.5 91.0 65.6 53 40 35 32.50 7.30 30 25.35 20.75 20.55 19.80 19.80 3.35 3.35

25 70 35.0 23 23.5 107.9 79.5 57 45 40 38.30 11.50 36 29.90 24.45 24.25 23.30 24.45 5.50 5.50

30 90 45.0 28 31.0 119.7 89.4 72 52 44 48.40 14.60 42 35.35 28.55 28.35 25.00 26.70 6.05 6.05

35 100 50.0 34 33.0 139.0 105.5 82 62 52 58.00 17.35 48 40.40 32.15 31.85 28.75 30.25 6.90 6.90

45 120 60.0 45 37.5 174.1 133.5 100 80 60 69.80 20.90 60 50.30 40.15 39.85 35.50 37.50 8.20 8.20

 (mm)  

(kg)

3) (N) 3) (Nm)

 
   

N1 N2 N6
±0.5 S1 S2 S5 S9 T V1 C C0 Mt Mt0 ML ML0

15 5.2 4.40 10.3 4.3 M5 4.4 M2.5x3.5 60 5.0 0.30 10 000 20 200 96 190 75 150

20 7.7 5.20 13.2 5.3 M6 6.0 M3x5 60 6.0 0.55 24 400 35 200 310 450 225 330

25 9.3 7.00 15.2 6.7 M8 7.0 M3x5 60 7.5 0.90 30 400 45 500 430 650 345 510

30 11.0 7.90 17.0 8.5 M10 9.0 M3x5 80 7.0 1.50 40 000 57 800 690 1 000 495 715

35 12.0 10.15 20.5 8.5 M10 9.0 M3x5 80 8.0 2.25 55 600 81 000 1 200 1 740 830 1 215

45 15.0 12.40 23.5 10.4 M12 14.0 M4x7 105 10.0 4.30 90 400 128 500 2 440 3 470 1 700 2 425

 FLS

1)   H2 

2)   H2 

3)    8

  DIN ISO 14728-1  100 000  50 000 

 C Mt  ML  1.26

a)  O 

 15: Ø 4 · 1.0 (mm)

 20 - 45: Ø 5 · 1.0 (mm)

 (  258)

b)  (  E4  235)

c)  15 - 20: 

 DIN 3405-A M3x5, B2 = 1.6 mm

 5 mm 

 25 - 45: 

 DIN 71412-B M6x8, B2 = 9.5 mm

 8 mm 

 ( )

d) 
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FKS – 

R1665 ... 2.

vmax = 5 m/s

amax = 500 m/s2

(  Fcomb  2.8 · Fpr  amax = 50 m/s2)

–

 FKS

–  88

–

Resist NR  100

Resist CR  108 

 SNS

C0 = 

C1 =  2 % C

SS = 

LS = 

DS = 

–  FKS

–  30

–  C1

–  H

–

 R1665 713 20

C0 C1 N H SS LS DS SS LS DS

15  R1665 1 9 4 3 20 21 – 22 23 –

1 4 3 20 21 – 22 23 –

20 R1665 8 9 4 3 20 21 – 22 23 –

1 4 3 20 21 2Z 22 23 2Y

25 R1665 2 9 4 3 20 21 – 22 23 –

1 4 3 20 21 2Z 22 23 2Y

30 R1665 7 9 4 3 20 21 – 22 23 –

1 4 3 20 21 2Z 22 23 2Y

35 R1665 3 9 4 3 20 21 – 22 23 –

1 4 3 20 21 2Z 22 23 2Y

: R1665 7 1 3 20

= 

( )
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B1

K1

E1

S2

A

E8

A3 A2

A1

H1

V1 K4

E9

H

K2
S9

S1
K3

N1

B2

B

H2
N6

ØS5

T

b)

a)

R310ZH 2202 (2009.06)

 (mm)

A A1 A2 A3 B B1 E1 E8 E9 H H1 H2
1) H2

2) K1 K2 K3 K4

15 47 23.5 15 16.0 44.7 25.7 38 24.55 6.70 24 19.90 16.30 16.20 16.25 17.85 3.20 3.20

20 63 31.5 20 21.5 57.3 31.9 53 32.50 7.30 30 25.35 20.75 20.55 22.95 22.95 3.35 3.35

25 70 35.0 23 23.5 67.0 38.6 57 38.30 11.50 36 29.90 24.45 24.25 25.35 26.50 5.50 5.50

30 90 45.0 28 31.0 75.3 45.0 72 48.40 14.60 42 35.35 28.55 28.35 28.80 30.50 6.05 6.05

35 100 50.0 34 33.0 84.9 51.4 82 58.00 17.35 48 40.40 32.15 31.85 32.70 34.20 6.90 6.90

 (mm)  

(kg)

3) (N) 3) (Nm)

 
   

N1 N6
±0.5 S1 S2 S5 S9 T V1 C C0 Mt Mt0 ML ML0

15 5.2 10.3 4.3 M5 4.4 M2.5x3.5 60 5.0 0.15 5 400 8 100 52 80 19 28

20 7.7 13.2 5.3 M6 6.0 M3x5 60 6.0 0.30 12 400 13 600 150 170 52 58

25 9.3 15.2 6.7 M8 7.0 M3x5 60 7.5 0.50 15 900 18 200 230 260 82 94

30 11.0 17.0 8.5 M10 9.0 M3x5 80 7.0 0.80 22 100 24 800 380 430 133 150

35 12.0 20.5 8.5 M10 9.0 M3x5 80 8.0 1.20 29 300 32 400 640 700 200 220

 FKS

a)  O 

 15: Ø 4 · 1.0 (mm)

 20 - 35: Ø 5 · 1.0 (mm)

 (  258)

b)  15 - 20: 

 DIN 3405-A M3x5, B2 = 1.6 mm

 5 mm 

 25 - 35: 

 DIN 71412-B M6x8, B2 = 9.5 mm

 8 mm 

 ( )  

1)    H2 

2)    H2 

3)     8

   DIN ISO 14728-1  100 000  50 000 

 C Mt  ML  1.26
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SNS – 

R1622 ... 2.

vmax = 5 m/s

amax = 500 m/s2

(  Fcomb  2.8 · Fpr  amax = 50 m/s2)

–

 SNS

–

 55  65   64

–   72

–   84 

–   94 

–  

Resist NR  100

Resist NR II  104

Resist CR  108 

 SNS

C0 = 

C1 =  2 % C

C2 =  8 % C

SS = 

LS = 

DS = 

–  SNS

–  30

–  C1

–  H

–

 R1622 713 20

C0 C1 C2 N H P SS LS1) DS SS LS1) DS

15  R1622 1 9 4 3 – 20 21 – 22 23 –

1 4 3 2 20 21 – 22 23 –

2 – 3 2 20 – – 22 – –

20 R1622 8 9 4 3 – 20 21 – 22 23 –

1 4 3 2 20 21 2Z 22 23 2Y

2 – 3 2 20 – 2Z 22 – 2Y

25 R1622 2 9 4 3 – 20 21 – 22 23 –

1 4 3 2 20 21 2Z 22 23 2Y

2 – 3 2 20 – 2Z 22 – 2Y

30 R1622 7 9 4 3 – 20 21 – 22 23 –

1 4 3 2 20 21 2Z 22 23 2Y

2 – 3 2 20 – 2Z 22 – 2Y

35 R1622 3 9 4 3 – 20 21 – 22 23 –

1 4 3 2 20 21 2Z 22 23 2Y

2 – 3 2 20 – 2Z 22 – 2Y

45 R1622 4 9 4 3 – 20 – – 22 – –

1 4 3 2 20 – 2Z 22 – 2Y

2 – 3 2 20 – 2Z 22 – 2Y

: R1622 7 1 3 20

1)   N  H 

= 

( )
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B1 E2

E1

A

E8

A3 A2

A1

H1

V1

E9

H

S9
S2

K3

N3

B2

B

H2
N6

K4

K2

K1

ØS5

T

a)

b)

R310ZH 2202 (2009.06)

 (mm)

A A1 A2 A3 B B1 E1 E2 E8 E9 H H1 H2
1) H2

2) K1 K2 K3 K4

15 34 17 15 9.5 58.2 39.2 26 26 24.55 6.70 24 19.90 16.30 16.20 10.00 11.60 3.20 3.20

20 44 22 20 12.0 75.0 49.6 32 36 32.50 7.30 30 25.35 20.75 20.55 13.80 13.80 3.35 3.35

25 48 24 23 12.5 86.2 57.8 35 35 38.30 11.50 36 29.90 24.45 24.25 17.45 18.60 5.50 5.50

30 60 30 28 16.0 97.7 67.4 40 40 48.40 14.60 42 35.35 28.55 28.35 20.00 21.70 6.05 6.05

35 70 35 34 18.0 110.5 77.0 50 50 58.00 17.35 48 40.40 32.15 31.85 20.50 22.00 6.90 6.90

45 86 43 45 20.5 137.6 97.0 60 60 69.80 20.90 60 50.30 40.15 39.85 27.30 29.30 8.20 8.20

 (mm)  (kg) 3) (N) 3) (Nm)

 
   

N3 N6
±0.5 S2 S5 S9 T V1 C C0 Mt Mt0 ML ML0

15 6.0 10.3 M4 4.4 M2.5x3.5 60 5.0 0.15 7 800 13 500 74 130 40  71

20 7.5 13.2 M5 6.0 M3x5 60 6.0 0.35 18 800 24 400 240 310 130 165

25 9.0 15.2 M6 7.0 M3x5 60 7.5 0.50 22 800 30 400 320 430 180 240

30 12.0 17.0 M8 9.0 M3x5 80 7.0 0.85 31 700 41 300 540 720 290 380

35 13.0 20.5 M8 9.0 M3x5 80 8.0 1.25 41 900 54 000 890 1 160 440 565

45 18.0 23.5 M10 14.0 M4x7 105 10.0 2.40 68 100 85 700 1 830 2 310 890 1 130

 SNS

a)  O 

 15: Ø 4 · 1.0 (mm)

 20 - 45: Ø 5 · 1.0 (mm)

 (  258)

b)  15 - 20: 

 DIN 3405-A M3x5, B2 = 1.6 mm

 5 mm 

 25 - 45: 

 DIN 71412-B M6x8, B2 = 9.5 mm

 8 mm 

 ( )  

1)    H2 

2)    H2 

3)     8

   DIN ISO 14728-1  100 000  50 000 

 C Mt  ML  1.26
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SLS – 

R1623 ... 2.

vmax = 5 m/s

amax = 500 m/s2

(  Fcomb  2.8 · Fpr  amax = 50 m/s2)

–

 SLS

–

 55  65   66

–   72 

–   

Resist NR  100

Resist CR  108 

 SNS

C0 = 

C1 =  2 % C

C2 =  8 % C

SS = 

LS = 

DS = 

–  SLS

–  30

–  C1

–  H

–

 R1623 713 20

C0 C1 C2 N H P SS LS1) DS SS LS1) DS

15  R1623 1 9 4 3 – 20 21 – 22 23 –

1 4 3 2 20 21 – 22 23 –

2 – 3 2 20 – – 22 – –

20 R1623 8 9 4 3 – 20 21 – 22 23 –

1 4 3 2 20 21 2Z 22 23 2Y

2 – 3 2 20 – 2Z 22 – 2Y

25 R1623 2 9 4 3 – 20 21 – 22 23 –

1 4 3 2 20 21 2Z 22 23 2Y

2 – 3 2 20 – 2Z 22 – 2Y

30 R1623 7 9 4 3 – 20 21 – 22 23 –

1 4 3 2 20 21 2Z 22 23 2Y

2 – 3 2 20 – 2Z 22 – 2Y

35 R1623 3 9 4 3 – 20 21 – 22 23 –

1 4 3 2 20 21 2Z 22 23 2Y

2 – 3 2 20 – 2Z 22 – 2Y

45 R1623 4 9 4 3 – 20 – – 22 – –

1 4 3 2 20 – 2Z 22 – 2Y

2 – 3 2 20 – 2Z 22 – 2Y

: R1623 7 1 3 20

1)   N  H 

= 

( )
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B1 E2

E1

ØS5

B2

B

H2
N6

K4

K2

K1

T

A

E8

A3 A2

A1

H1

V1

E9

H

S9
S2

K3

N3

a)

b)

R310ZH 2202 (2009.06)

 (mm)

A A1 A2 A3 B B1 E1 E2 E8 E9 H H1 H2
1) H2

2) K1 K2 K3 K4

15 34 17 15 9.5 72.6 53.6 26 26 24.55 6.70 24 19.90 16.30 16.20 17.20 18.80 3.20 3.20

20 44 22 20 12.0 91.0 65.6 32 50 32.50 7.30 30 25.35 20.75 20.55 14.80 14.80 3.35 3.35

25 48 24 23 12.5 107.9 79.5 35 50 38.30 11.50 36 29.90 24.45 24.25 20.80 21.95 5.50 5.50

30 60 30 28 16.0 119.7 89.4 40 60 48.40 14.60 42 35.35 28.55 28.35 21.00 22.70 6.05 6.05

35 70 35 34 18.0 139.0 105.5 50 72 58.00 17.35 48 40.40 32.15 31.85 23.75 25.25 6.90 6.90

45 86 43 45 20.5 174.1 133.5 60 80 69.80 20.90 60 50.30 40.15 39.85 35.50 37.50 8.20 8.20

 (mm)  (kg) 3) (N) 3) (Nm)

 
   

N3 N6
±0.5 S2 S5 S9 T V1 C C0 Mt Mt0 ML ML0

15 6.0 10.3 M4 4.4 M2.5x3.5 60 5.0 0.20 10 000 20 200 96 190 75 150

20 7.5 13.2 M5 6.0 M3x5 60 6.0 0.45 24 400 35 200 310 450 225 330

25 9.0 15.2 M6 7.0 M3x5 60 7.5 0.65 30 400 45 500 430 650 345 510

30 12.0 17.0 M8 9.0 M3x5 80 7.0 1.10 40 000 57 800 690 1 000 495 715

35 13.0 20.5 M8 9.0 M3x5 80 8.0 1.70 55 600 81 000 1 200 1 740 830 1 215

45 18.0 23.5 M10 14.0 M4x7 105 10.0 3.20 90 400 128 500 2 440 3 470 1 700 2 425

 SLS

a)  O 

 15: Ø 4 · 1.0 (mm)

 20 - 45: Ø 5 · 1.0 (mm)

 (  258)

b)  15 - 20: 

 DIN 3405-A M3x5, B2 = 1.6 mm

 5 mm 

 25 - 45: 

 DIN 71412-B M6x8, B2 = 9.5 mm

 8 mm 

 ( )  

 H2 

 H2 

3)     8

   DIN ISO 14728-1  100 000  50 000 

 C Mt  ML  1.26



46 Bosch Rexroth AG R310ZH 2202 (2009.06)

SKS – 

R1666 ... 2.

vmax = 5 m/s

amax = 500 m/s2

(  Fcomb  2.8 · Fpr  amax = 50 m/s2)

–

 SKS

–   88

–   

Resist NR  100

Resist CR  108 

 SNS

C0 = 

C1 =  2 % C

SS = 

LS = 

DS = 

–  SKS

–  30

–  C1

–  H

–

 R1666 713 20

C0 C1 N H SS LS DS SS LS DS

15  R1666 1 9 4 3 20 21 – 22 23 –

1 4 3 20 21 – 22 23 –

20 R1666 8 9 4 3 20 21 – 22 23 –

1 4 3 20 21 2Z 22 23 2Y

25 R1666 2 9 4 3 20 21 – 22 23 –

1 4 3 20 21 2Z 22 23 2Y

30 R1666 7 9 4 3 20 21 – 22 23 –

1 4 3 20 21 2Z 22 23 2Y

35 R1666 3 9 4 3 20 21 – 22 23 –

1 4 3 20 21 2Z 22 23 2Y

: R1666 7 1 3 20

= 

( )
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B1

E1

A

E8

A3 A2

A1

H1

V1

E9

H

S9
S2

K3

N3

B2

B

H2
N6

K4

K2

K1

ØS5

T

a)

b)

R310ZH 2202 (2009.06)

 (mm)

A A1 A2 A3 B B1 E1 E8 E9 H H1 H2
1) H2

2) K1 K2 K3 K4

15 34 17 15 9.5 44.7 25.7 26 24.55 6.70 24 19.90 16.30 16.20 16.25 17.85 3.20 3.20

20 44 22 20 12.0 57.3 31.9 32 32.50 7.30 30 25.35 20.75 20.55 22.95 22.95 3.35 3.35

25 48 24 23 12.5 67.0 38.6 35 38.30 11.50 36 29.90 24.45 24.25 25.35 26.50 5.50 5.50

30 60 30 28 16.0 75.3 45.0 40 48.40 14.60 42 35.35 28.55 28.35 28.80 30.50 6.05 6.05

35 70 35 34 18.0 84.9 51.4 50 58.00 17.35 48 40.40 32.15 31.85 32.70 34.20 6.90 6.90

 (mm)  (kg) 3) (N) 3) (Nm)

 
   

N3 N6
±0.5 S2 S5 S9 T V1 C C0 Mt Mt0 ML ML0

15 6.0 10.3 M4 4.4 M2.5x3.5 60 5.0 0.10 5 400 8 100 52 80 19 28

20 7.5 13.2 M5 6.0 M3x5 60 6.0 0.25 12 400 13 600 150 170 52 58

25 9.0 15.2 M6 7.0 M3x5 60 7.5 0.35 15 900 18 200 230 260 82 94

30 12.0 17.0 M8 9.0 M3x5 80 7.0 0.60 22 100 24 800 380 430 133 150

35 13.0 20.5 M8 9.0 M3x5 80 8.0 0.90 29 300 32 400 640 700 200 220

 SKS

a)  O 

 15: Ø 4 · 1.0 (mm)

 20 - 35: Ø 5 · 1.0 (mm)

 (  258)

b)  15 - 20: 

 DIN 3405-A M3x5, B2 = 1.6 mm

 5 mm 

 25 - 35: 

 DIN 71412-B M6x8, B2 = 9.5 mm

 8 mm 

 ( )  

1)    H2 

2)    H2 

3)     8

   DIN ISO 14728-1  100 000  50 000 

 C Mt  ML  1.26



48 Bosch Rexroth AG R310ZH 2202 (2009.06)

SNH – 

R1621 ... 2.

vmax = 5 m/s

amax = 500 m/s2

(  Fcomb  2.8 · Fpr  amax = 50 m/s2)

–

 SNH

–

 55  68

–   72 

–  

Resist CR  108 

 SNS

C0 = 

C1 =  2 % C

C2 =  8 % C

SS = 

LS = 

DS = 

–  SNH

–  30

–  C1

–  H

–

 R1621 713 20

C0 C1 C2 N H P SS LS1) DS SS LS1) DS

15  R1621 1 9 4 3 – 20 21 – 22 23 –

1 4 3 2 20 21 – 22 23 –

2 – 3 2 20 – – 22 – –

25 R1621 2 9 4 3 – 20 21 – 22 23 –

1 4 3 2 20 21 2Z 22 23 2Y

2 – 3 2 20 – 2Z 22 – 2Y

30 R1621 7 9 4 3 – 20 21 – 22 23 –

1 4 3 2 20 21 2Z 22 23 2Y

2 – 3 2 20 – 2Z 22 – 2Y

35 R1621 3 9 4 3 – 20 21 – 22 23 –

1 4 3 2 20 21 2Z 22 23 2Y

2 – 3 2 20 – 2Z 22 – 2Y

45 R1621 4 9 4 3 – 20 – – 22 – –

1 4 3 2 20 – 2Z 22 – 2Y

2 – 3 2 20 – 2Z 22 – 2Y

: R1621 7 1 3 20

1)   N  H 

= 

( )
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B1 E2

E1

A

E8

A3 A2

A1

H1

V1

E9

H

S9
S2

K3

N3

B2

B

H2
N6

K4

K2

K1

ØS5

T

a)

b)

R310ZH 2202 (2009.06)

 (mm)

A A1 A2 A3 B B1 E1 E2 E8 E9 H H1 H2
1) H2

2) K1 K2 K3 K4

15 34 17 15 9.5 58.2 39.2 26 26 24.55 10.70 28 23.90 16.30 16.20 10.00 11.60 7.20 7.20

25 48 24 23 12.5 86.2 57.8 35 35 38.30 15.50 40 33.90 24.45 24.25 17.45 18.60 9.50 9.50

30 60 30 28 16.0 97.7 67.4 40 40 48.40 17.60 45 38.35 28.55 28.35 20.00 21.70 9.05 9.05

35 70 35 34 18.0 110.5 77.0 50 50 58.00 24.35 55 47.40 32.15 31.85 20.50 22.00 13.90 13.90

45 86 43 45 20.5 137.6 97.0 60 60 69.80 30.90 70 60.30 40.15 39.85 27.30 29.30 18.20 18.20

 (mm)  (kg) 3) (N) 3) (Nm)

 
   

N3 N6
±0.5 S2 S5 S9 T V1 C C0 Mt Mt0 ML ML0

15 6.0 10.3 M4 4.4 M2.5x3.5 60 5.0 0.20 7 800 13 500 74 130 40  71

25 9.0 15.2 M6 7.0 M3x5 60 7.5 0.60 22 800 30 400 320 430 180 240

30 12.0 17.0 M8 9.0 M3x5 80 7.0 0.95 31 700 41 300 540 720 290 380

35 13.0 20.5 M8 9.0 M3x5 80 8.0 1.55 41 900 54 000 890 1 160 440 565

45 18.0 23.5 M10 14.0 M4x7 105 10.0 3.00 68 100 85 700 1 830 2 310 890 1 130

 SNH

a)  O 

 15: Ø 4 · 1.0 (mm)

 25 - 45: Ø 5 · 1.0 (mm)

(  258)

b)  15: 

 DIN 3405-A M3x5, B2 = 1.6 mm

 5 mm 

 25 - 45: 

 DIN 71412-B M6x8, B2 = 9.5 mm

 8 mm 

 ( )  

1)    H2 

2)    H2 

3)     8

   DIN ISO 14728-1  100 000  50 000 

 C Mt  ML  1.26
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SLH – 

R1624 ... 2.

vmax = 5 m/s

amax = 500 m/s2

(  Fcomb  2.8 · Fpr  amax = 50 m/s2)

–

 SLH

–

 55   70

–   72 

–   

Resist CR  108 

 SNS

C0 = 

C1 =  2 % C

C2 =  8 % C

SS = 

LS = 

DS = 

–  SLH

–  30

–  C1

–  H

–

 R1624 713 20

C0 C1 C2 N H P SS LS1) DS SS LS1) DS

25 R1624 2 9 4 3 – 20 21 – 22 23 –

1 4 3 2 20 21 2Z 22 23 2Y

2 – 3 2 20 – 2Z 22 – 2Y

30 R1624 7 9 4 3 – 20 21 – 22 23 –

1 4 3 2 20 21 2Z 22 23 2Y

2 – 3 2 20 – 2Z 22 – 2Y

35 R1624 3 9 4 3 – 20 21 – 22 23 –

1 4 3 2 20 21 2Z 22 23 2Y

2 – 3 2 20 – 2Z 22 – 2Y

45 R1624 4 9 4 3 – 20 – – 22 – –

1 4 3 2 20 – 2Z 22 – 2Y

2 – 3 2 20 – 2Z 22 – 2Y

: R1624 7 1 3 20

1)   N  H 

= 

( )
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B1 E2

E1

A

E8

A3 A2

A1

H1

V1

E9

H

S9
S2

K3

N3

B2

B

H2
N6

K4

K2

K1

ØS5

T

a)

b)

R310ZH 2202 (2009.06)

 (mm)

A A1 A2 A3 B B1 E1 E2 E8 E9 H H1 H2
1) H2

2) K1 K2 K3 K4

25 48 24 23 12.5 107.9 79.5 35 50 38.30 15.50 40 33.90 24.45 24.25 20.80 21.95 9.50 9.50

30 60 30 28 16.0 119.7 89.4 40 60 48.40 17.60 45 38.35 28.55 28.35 21.00 22.70 9.05 9.05

35 70 35 34 18.0 139.0 105.5 50 72 58.00 24.35 55 47.40 32.15 31.85 23.75 25.25 13.90 13.90

45 86 43 45 20.5 174.1 133.5 60 80 69.80 30.90 70 60.30 40.15 39.85 35.50 37.50 18.20 18.20

 (mm)  (kg) 3) (N) 3) (Nm)

 
   

N3 N6
±0.5 S2 S5 S9 T V1 C C0 Mt Mt0 ML ML0

25 9.0 15.2 M6 7.0 M3x5 60 7.5 0.80 30 400 45 500 430 650 345 510

30 12.0 17.0 M8 9.0 M3x5 80 7.0 1.20 40 000 57 800 690 1 000 495 715

35 13.0 20.5 M8 9.0 M3x5 80 8.0 2.10 55 600 81 000 1 200 1 740 830 1 215

45 18.0 23.5 M10 14.0 M4x7 105 10.0 4.10 90 400 128 500 2 440 3 470 1 700 2 425

 SLH

1)    H2 

2)    H2 

3)     8

   DIN ISO 14728-1  100 000  50 000 

 C Mt  ML  1.26

a)  O 

 25 - 45: Ø 5 · 1.0 (mm)

(  258)

b)  25 - 45: 

 DIN 71412-B M6x8, B2 = 9.5 mm

 8 mm 

 ( )  



52 Bosch Rexroth AG R310ZH 2202 (2009.06)

FNN – 

R1693 ... 1.

vmax = 3 m/s

amax = 250 m/s2

(  Fcomb  2.8 · Fpr  amax = 50 m/s2)

–

 FNN

–   

Resist CR  108 

 SNS

C0 = 

C1 =  2 % C

SS = 

LS = 

–  FNN 

–  20

–  C1

–  H

–

R1693 813 10

C0 C1 N H SS LS

20 R1693 8 9 1 4 3 10 11

25 R1693 2 9 1 4 3 10 11

: R1693 8 1 3 10

= 

( )
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S9

S2

S1

A

E8

K3

H1

V1

E9

H

N1

A3 A2

A1

H2 N6

B

B2K2

E1

B1

K1

E2

ØS5

T

K4

b)

a)

R310ZH 2202 (2009.06)

a)  O 

 20 - 25: Ø 5 · 1.0 (mm)

 (  258)

b)  20 - 25:

 DIN 3405-B M3x5, B2 = 8 mm

 5 mm 

 ( )

 20: 

 25: 

1)    H2 

2)    H2 

3)   

   DIN ISO 14728-1  100 000  50 000 

 C Mt  ML  1.26

 (mm)  (kg) 3) (N) 3) (Nm)

 
   

N1 N6
±0.5 S1 S2 S5 S9 T V1 C C0 Mt Mt0 ML ML0

20 7.7 13.2 5.3 M6 6.0 M3x5 60 6.0 0.40 14 500 24 400 190 310 100 165

25 9.3 15.2 6.7 M8 7.0 M3x5 60 7.5 0.60 22 800 30 400 320 430 180 240

 FNN

 (mm)

A A1 A2 A3 B B1 E1 E2 E8 E9 H H1 H2
1) H2

2) K1 K2 K3 K4

20 59 29.5 20 19.5 72.5 49.6 49 32 30.5 5.6 28 23.0 20.75 20.55 13.0 – 3.6 –

25 73 36.5 23 25.0 81.0 57.8 60 35 38.3 8.5 33 26.5 24.45 24.25 16.6 17.0 4.1 4.1



54 Bosch Rexroth AG R310ZH 2202 (2009.06)

FKN – 

R1663 ... 1.

vmax = 3 m/s

amax = 250 m/s2

(  Fcomb  2.8 · Fpr  amax = 50 m/s2)

–

 FKN

–   

Resist CR  108 

 SNS

C0 = 

C1 =  2 % C

SS = 

LS = 

–  FKN

–  20

–  C1

–  H

–

R1663 813 10

C0 C1 N H SS LS

20 R1663 8 9 1 4 3 10 11

25 R1663 2 9 1 4 3 10 11

: R1663 8 1 3 10

= 

( )
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S9

S2

S1

A

E8

K3

H1

V1

E9

H

N1

A3 A2

A1

H2 N6

B

B2

E1

B1

K1

K2

ØS5

T

K4

b)

a)

R310ZH 2202 (2009.06)

1)    H2 

2)    H2 

3)   

   DIN ISO 14728-1  100 000  50 000 

 C Mt  ML  1.26

 (mm)  (kg) 3) (N) 3) (Nm)

 
   

N1 N6
±0.5 S1 S2 S5 S9 T V1 C C0 Mt Mt0 ML ML0

20 7.7 13.2 5.3 M6 6.0 M3x5 60 6.0 0.25 9 600 13 600 120 170 40 58

25 9.3 15.2 6.7 M8 7.0 M3x5 60 7.5 0.45 15 900 18 200 230 260 82 94

 FKN

 (mm)

A A1 A2 A3 B B1 E1 E8 E9 H H1 H2
1) H2

2) K1 K2 K3 K4

20 59 29.5 20 19.5 55 31.9 49 30.5 5.6 28 23.0 20.75 20.55 20.1 – 3.6 –

25 73 36.5 23 25.0 62 38.6 60 38.3 8.5 33 26.5 24.45 24.25 24.5 25.0 4.1 4.1

a)  O 

 20 - 25: Ø 5 · 1.0 (mm)

 (  258)  

b)  20 - 25:

 DIN 3405-B M3x5, B2 = 8 mm

 5 mm 

 ( )

 20: 

 25: 



56 Bosch Rexroth AG R310ZH 2202 (2009.06)

SNN – 

R1694 ... 1.

vmax = 3 m/s

amax = 250 m/s2

(  Fcomb  2.8 · Fpr  amax = 50 m/s2)

–

 SNN

–   

Resist CR  108 

 SNS

C0 = 

C1 =  2 % C

SS = 

LS = 

–   SNN

–  20

–  C1

–  H

–

R1694 813 10

C0 C1 N H SS LS

20 R1694 8 9 1 4 3 10 11

25 R1694 2 9 1 4 3 10 11

: R1694 8 1 3 10

= 

( )
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ØS5

T

V1

S9
S2

A

E8

K3

H2 N6

B

B2

E1

B1 E2

H1

E9

H

A2

A1

N3

A3

K1

K2

K4

b)

a)

R310ZH 2202 (2009.06)

1)    H2 

2)    H2 

3)   

   DIN ISO 14728-1  100 000  50 000 

 C Mt  ML  1.26

 (mm)  (kg) 3) (N) 3) (Nm)

 
   

N3 N6
±0.5 S2 S5 S9 T V1 C C0 Mt Mt0 ML ML0

20 6.3 13.2 M5 6.0 M3x5 60 6.0 0.30 14 500 24 400 190 310 100 165

25 7.0 15.2 M6 7.0 M3x5 60 7.5 0.45 22 800 30 400 320 430 180 240

 SNN

 (mm)

A A1 A2 A3 B B1 E1 E2 E8 E9 H H1 H2
1) H2

2) K1 K2 K3 K4

20 42 21 20 11.0 72.5 49.6 32 32 30.5 5.6 28 23.0 20.75 20.55 13.0 – 3.6 –

25 48 24 23 12.5 81.0 57.8 35 35 38.3 8.5 33 26.5 24.45 24.25 16.6 17.0 4.1 4.1

a)  O 

 20 - 25: Ø 5 · 1.0 (mm)

 (  258)

b)  20 - 25:

 DIN 3405-B M3x5, B2 = 8 mm

 5 mm 

 ( )

 20: 

 25: 



58 Bosch Rexroth AG R310ZH 2202 (2009.06)

SKN – 

R1664 ... 1.

vmax = 3 m/s

amax = 250 m/s2

(  Fcomb  2.8 · Fpr  amax = 50 m/s2)

–

 SKN

–   

Resist CR  108

 SNS

C0 = 

C1 =  2 % C

SS = 

LS = 

–  SKN

–  20

–  C1

–  H

–

R1664 813 10

C0 C1 N H SS LS

20 R1664 8 9 1 4 3 10 11

25 R1664 2 9 1 4 3 10 11

: R1664 8 1 3 10

= 

( )
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ØS5

T

H1

E9

H

A3 A2

A1

S9
S2

A

E8

K3

E1

B1

K1

H2 N6

B

B2K2

V1

N3

K4

b)

a)

R310ZH 2202 (2009.06)

1)    H2 

2)    H2 

3)   

   DIN ISO 14728-1  100 000  50 000 

 C Mt  ML  1.26

 (mm)  (kg) 3) (N) 3) (Nm)

 
   

N3 N6
±0.5 S2 S5 S9 T V1 C C0 Mt Mt0 ML ML0

20 6.3 13.2 M5 6.0 M3x5 60 6.0 0.20 9 600 13 600 120 170 40 58

25 7.0 15.2 M6 7.0 M3x5 60 7.5 0.30 15 900 18 200 230 260 82 94

 SKN

 (mm)

A A1 A2 A3 B B1 E1 E8 E9 H H1 H2
1) H2

2) K1 K2 K3 K4

20 42 21 20 11.0 55 31.9 32 30.5 5.6 28 23.0 20.75 20.55 20.1 – 3.6 –

25 48 24 23 12.5 62 38.6 35 38.3 8.5 33 26.5 24.45 24.25 24.5 25.0 4.1 4.1

a)  O 

 20 - 25: Ø 5 · 1.0 (mm)

 (  258)  

b)  20 - 25:

 DIN 3405-B M3x5, B2 = 8 mm

 5 mm 

 ( )

 20: 

 25: 
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R1651 ... 1.

vmax = 3 m/s

amax = 250 m/s2

(  Fcomb  2.8 · Fpr  amax = 50 m/s2)

–

 FNS

–   

Resist CR  108 

 SNS

FNS – 

C0 = 

C1 =  2 % C

C2 =  8 % C

C3 =  13 % C

SS = 

–  FNS 

–  55

–  C1

–  H

–

R1651 513 10

C0 C1 C2 C3 N H P SP UP SS

55  R1651 5 9 4 3 – – – 10

1 4 3 2 1 9 10

2 – 3 2 1 9 10

3 – – 2 1 9 10

65 R1651 6 9 4 3 – – – 10

1 4 3 2 1 9 10

2 – 3 2 1 9 10

3 – – 2 1 9 10

: R1651 5 1 3 10



61Bosch Rexroth AG

S9
S2

B2
S1

S2

S1

A

B
E8

K3 N2

A3 A2

A1

N1

H1

H2
N6

E9

H

E4

B1 E2E3

E1

V1

ØS5

T

a)

b)c)

E8.1

E8

E9

E9.1

R310ZH 2202 (2009.06)

a)  (  E4  235)

b)  55:

 DIN 71412-B M6x8, B2 = 16 mm

 65:

 DIN 71412-B M8x1x8, B2 = 16 mm

 8 mm 

 ( )  

c) 

 65

1)    H2 

2)    H2  

3)   

   DIN ISO 14728-1  100 000  50 000 

 C Mt  ML  1.26

 (mm)

A A1 A2 A3 B B1 E1 E2 E3 E8 E8.1 E9 E9.1 H H1 H2
1) H2

2)

55 140 70 53 43.5 159 115.5 116 95 70 80 – 22.3 – 70 57 48.15 47.85

65 170 85 63 53.5 188 139.6 142 110 82 76 100 11.0 53.5 90 76 60.15 59.85

 (mm)  (kg) 3) (N) 3) (Nm)

 
   

K3 N1 N2 N6
±0.5 S1 S2 S5 S9 T V1 C C0 Mt Mt0 ML ML0

55 9 18 13.5 29.0 12.4 M14 16 M5x8 120 12 5.20 98 200 121 400 3 100 3 860 1 540 1 905

65 16 23 14.0 38.5 14.6 M16 18 M4x7 150 15 10.25 123 000 192 700 4 850 7 610 2 430 3 815

 FNS
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R1653 ... 1.

vmax = 3 m/s

amax = 250 m/s2

(  Fcomb  2.8 · Fpr  amax = 50 m/s2)

–

 FLS

–   

Resist CR  108 

 SNS

FLS – 

C0 = 

C1 =  2 % C

C2 =  8 % C

C3 =  13 % C

SS = 

–  FLS

–  55

–  C1

–  H

–

R1653 513 10

C0 C1 C2 C3 N H P SP UP SS

55  R1653 5 9 4 3 – – – 10

1 4 3 2 1 9 10

2 – 3 2 1 9 10

3 – – 2 1 9 10

65 R1653 6 9 4 3 – – – 10

1 4 3 2 1 9 10

2 – 3 2 1 9 10

3 – – 2 1 9 10

: R1653 5 1 3 10



63Bosch Rexroth AG

S9
S2

S1

S2

S1

A

E8

K3 N2

A3 A2

A1

N1

H2
N6

B

B2

H1

E9

H

E1

E4

B1 E2E3

V1

ØS5

T

a)

b)
c)

E8.1

E8

E9

E9.1

R310ZH 2202 (2009.06)

 (mm)

A A1 A2 A3 B B1 E1 E2 E3 E8 E8.1 E9 E9.1 H H1 H2
1) H2

2)

55 140 70 53 43.5 200 155.5 116 95 70 80 – 22.3 – 70 57 48.15 47.85

65 170 85 63 53.5 243 194.6 142 110 82 76 100 11.0 53.5 90 76 60.15 59.85

 65

1)    H2 

2)    H2 

3)   

   DIN ISO 14728-1  100 000  50 000 

 C Mt  ML  1.26

 (mm)  (kg) 3) (N) 3) (Nm)

 
   

K3 N1 N2 N6
±0.5 S1 S2 S5 S9 T V1 C C0 Mt Mt0 ML ML0

55 9 18 13.5 29.0 12.4 M14 16 M5x8 120 12 7.50 124 200 170 000 3 950 5 400 2 630 3 600

65 16 23 14.0 38.5 14.6 M16 18 M4x7 150 15 14.15 163 000 289 000 6 440 11 420 4 620 8 190

 FLS

a)  (  E4  235)

 

b)  55:

 DIN 71412-B M6x8, B2 = 16 mm

 65:

 DIN 71412-B M8x1x8, B2 = 16 mm

 8 mm 

 ( )

c) 
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SNS – 

R1622 ...1.

vmax = 3 m/s

amax = 250 m/s2

(  Fcomb  2.8 · Fpr  amax = 50 m/s2)

–

 SNS

–   

Resist CR  108 

 SNS

C0 = 

C1 =  2 % C

C2 =  8 % C

C3 =  13 % C

SS = 

–  SNS 

–  55

–  C1

–  H

–

R1622 513 10

C0 C1 C2 C3 N H P SS

55  R1622 5 9 4 3 – 10

1 4 3 2 10

2 – 3 2 10

3 – – 2 10

65 R1622 6 9 4 3 – 10

1 4 3 2 10

2 – 3 2 10

3 – – 2 10

: R1622 5 1 3 10



65Bosch Rexroth AG

H2 N6

B

B2

H1

E9

S2

A3 A2

A1

A

E8

K3

N3

H

E1

E2B1

V1

S9

ØS5

T

a)

E8.1

E8

E9

E9.1

R310ZH 2202 (2009.06)

 65

 (mm)

A A1 A2 A3 B B1 E1 E2 E8 E8.1 E9 E9.1 H H1 H2
1) H2

2)

55 100 50 53 23.5 159 115.5 75 75 80 – 22.3 – 70 57 48.15 47.85

65 126 63 63 31.5 188 139.6 76 70 76 100 11.0 53.5 90 76 60.15 59.85

 (mm)  (kg) 3) (N) 3) (Nm)

 
   

K3 N3 N6
±0.5 S2 S5 S9 T V1 C C0 Mt Mt0 ML ML0

55 9 19 29.0 M12 16 M5x8 120 12 3.80 98 200 121 400 3 100 3 860 1 540 1 905

65 16 21 38.5 M16 18 M4x7 150 15 6.90 123 000 192 700 4 850 7 610 2 430 3 815

 SNS

1)    H2 

2)    H2 

3)   

   DIN ISO 14728-1  100 000  50 000 

 C Mt  ML  1.26

a)  55:

 DIN 71412-B M6x8, B2 = 16 mm

 65:

 DIN 71412-B M8x1x8, B2 = 16 mm

 8 mm 

 ( )
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SLS – 

R1623 ...1.

vmax = 3 m/s

amax = 250 m/s2

(  Fcomb  2.8 · Fpr  amax = 50 m/s2)

–

 SLS

–   

Resist CR  108 

 SNS

C0 = 

C1 =  2 % C

C2 =  8 % C

C3 =  13 % C

SS = 

–  SLS

–  55

–  C1

–  H

–

R1623 513 10

C0 C1 C2 C3 N H P SS

55  R1623 5 9 4 3 – 10

1 4 3 2 10

2 – 3 2 10

3 – – 2 10

65 R1623 6 9 4 3 – 10

1 4 3 2 10

2 – 3 2 10

3 – – 2 10

: R1623 5 1 3 10
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H1

E9

S9
S2

A3

A1

A

E8

K3

H
H2 N6

B

B2

E1

E2B1

V1

N3

A2 ØS5

T

a)

E8.1

E8

E9

E9.1

R310ZH 2202 (2009.06)

 65

1)    H2 

2)    H2 

3)   

   DIN ISO 14728-1  100 000  50 000 

 C Mt  ML  1.26

 (mm)

A A1 A2 A3 B B1 E1 E2 E8 E8.1 E9 E9.1 H H1 H2
1) H2

2)

55 100 50 53 23.5 200 155.5 75 95 80 – 22.3 – 70 57 48.15 47.85

65 126 63 63 31.5 243 194.6 76 120 76 100 11.0 53.5 90 76 60.15 59.85

 (mm)  (kg) 3) (N) 3) (Nm)

 
   

K3 N3 N6
±0.5 S2 S5 S9 T V1 C C0 Mt Mt0 ML ML0

55 9 19 29.0 M12 16 M5x8 120 12 4.8 124 200 170 000 3 950 5 400 2 630 3 600

65 16 21 38.5 M16 18 M4x7 150 15 9.8 163 000 289 000 6 440 11 420 4 620 8 190

 SLS

a)  55:

 DIN 71412-B M6x8, B2 = 16 mm

 65:

 DIN 71412-B M8x1x8, B2 = 16 mm

 8 mm 

 ( )
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SNH – 

R1621 ... 1.

vmax = 3 m/s

amax = 250 m/s2

(  Fcomb  2.8 · Fpr  amax = 50 m/s2)

–

 SNH

–   

Resist CR  108 

 SNS

C0 = 

C1 =  2 % C

C2 =  8 % C

C3 =  13 % C

SS = 

–  SNH

–  55

–  C1

–  H

–

R1621 513 10

C0 C1 C2 C3 N H P SS

55  R1621 5 9 4 3 – 10

1 4 3 2 10

2 – 3 2 10

3 – – 2 10

: R1621 5 1 3 10
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V1

S9
S2

A

E8

K3

H1

E9

H

A3 A2

A1

N3

H2 N6

B

B2

B1
E2

E1

ØS5

T

a)

R310ZH 2202 (2009.06)

 (mm)

A A1 A2 A3 B B1 E1 E2 E8 E9 H H1 H2
1) H2

2)

55 100 50 53 23.5 159 115.5 75 75 80 32.3 80 67 48.15 47.85

 (mm)  (kg) 3) (N) 3) (Nm)

 
   

K3 N3 N6
±0.5 S2 S5 S9 T V1 C C0 Mt Mt0 ML ML0

55 19 19 29 M12 16 M5x8 120 12 4.70 98 200 121 400 3 100 3 860 1 540 1 905

 SNH

1)    H2 

2)    H2 

3)   

   DIN ISO 14728-1  100 000  50 000 

 C Mt  ML  1.26

a)  55:

 DIN 71412-B M6x8, B2 = 16 mm

 8 mm 

 ( )
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SLH – 

R1624 ... 1.

vmax = 3 m/s

amax = 250 m/s2

(  Fcomb  2.8 · Fpr  amax = 50 m/s2)

–

 SLH

–   

Resist CR  108 

 SNS

C0 = 

C1 =  2 % C

C2 =  8 % C

C3 =  13 % C

SS = 

–  SLH

–  55

–  C1

–  H

–

R1624 513 10

C0 C1 C2 C3 N H P SS

55  R1624 5 9 4 3 – 10

1 4 3 2 10

2 – 3 2 10

3 – – 2 10

: R1624 5 1 3 10



71Bosch Rexroth AG

H1

E9

H

S9
S2

A

E8

K3

A3 A2

A1

H2 N6

B

B2

E1

B1 E2

V1

N3

ØS5

T

a)

R310ZH 2202 (2009.06)

1)    H2 

2)    H2 

3)   

   DIN ISO 14728-1  100 000  50 000 

 C Mt  ML  1.26

 (mm)

A A1 A2 A3 B B1 E1 E2 E8 E9 H H1 H2
1) H2

2)

55 100 50 53 23.5 200 155.5 75 95 80 32.3 80 67 48.15 47.85

 (mm)  (kg) 3) (N) 3) (Nm)

 
   

K3 N3 N6
±0.5 S2 S5 S9 T V1 C C0 Mt Mt0 ML ML0

55 19 19 29 M12 16 M5x8 120 12 6.00 124 200 170 000 3 950 5 400 2 630 3 600

 SLH

a)  55:

 DIN 71412-B M6x8, B2 = 16 mm

 8 mm 

 ( )
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1

R310ZH 2202 (2009.06)

–

–

–

–

–

–

–

  83

–

 (1)
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FNS

SNS

FLS SLS

SNH

SLH

 ( )

–

 

( )

F N S

F F

S 

B 

C 

N N

L 

K 

S S

H 

N 
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1

2

3

R310ZH 2202 (2009.06)

–

–  (1)  (3)  (2) 

–

–

1 

2 

3 

 –   

! 

–

 

!  ( ) 

 ( ) 
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2

3

1

567 4

R310ZH 2202 (2009.06)

1 

2 

!

1 

2 

3 

3 

4 – 7 

–  (4) 

–  (5) 

–  (6) 

–

–  (7) 
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FR (N)

FR (N)

s (mm)

s (mm)

R310ZH 2202 (2009.06)

1 

2 

3 

R1651 3.8 20 XP

R1651 3.2 20 P

 35 

 10 000 N 

! 

! 
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6

4

51

Z

Y

X

2

3

R310ZH 2202 (2009.06)

 x 

1 

(  Z )

2  (  Z )

3 

(  Y )

4  (  Y )

5 

(  X )

6  (  X )

1 

2 

3 

4 

 1   ( )

 2  

 3  

  ! 

  

 4 – 

 

–

–

c
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�

�

�

�

R310ZH 2202 (2009.06)

 n 

 n + 1 

 1 2  3  (

)



79Bosch Rexroth AG

α
 (
’)

σ  
(μ

m
)

α
 (
’)

s (mm)

s (mm)

s (mm)

R310ZH 2202 (2009.06)

 Z 

 X  ( )

 Y  ( )

R1651 3.8 20 XP

R1651 3.2 20 P

 (

) 

 ( )
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FNS, FLS 

FNS – 
R1651 ... 2.

  vmax = 5 m/s

  amax = 500 m/s2

(  Fcomb  2.8 · Fpr  amax = 50 m/s2)

: 

–

 SNS

  37

FLS – 
R1653 ... 2.

  vmax = 5 m/s

  amax = 500 m/s2

(  Fcomb  2.8 · Fpr  amax = 50 m/s2)

: 

–

 SNS

  39

C1 =  2 % C

C2 =  8 % C

C3 =  13 % C

SS = 

LS = 

DS = 

–  FNS

–  30

–  C1

–  XP

–

R1651 718 20

–  FLS 

–  30

–  C1

–  XP

–

R1653 718 20

= 

( )

1)   C1  (  XP)

C1 C2 C3 XP SP UP SS LS1) DS SS LS1) DS

15  R1651 1 1 2 3 8 1 9 20 21 – 22 23 –

20 R1651 8 1 2 3 8 1 9 20 21 2Z 22 23 2Y

25 R1651 2 1 2 3 8 1 9 20 21 2Z 22 23 2Y

30 R1651 7 1 2 3 8 1 9 20 21 2Z 22 23 2Y

35 R1651 3 1 2 3 8 1 9 20 21 2Z 22 23 2Y

45 R1651 4 1 2 3 8 1 9 20 – 2Z 22 – 2Y

: R1651 7 1 8 20

C1 C2 C3 XP SP UP SS LS1) DS SS LS1) DS

15  R1653 1 1 2 3 8 1 9 20 21 – 22 23 –

20 R1653 8 1 2 3 8 1 9 20 21 2Z 22 23 2Y

25 R1653 2 1 2 3 8 1 9 20 21 2Z 22 23 2Y

30 R1653 7 1 2 3 8 1 9 20 21 2Z 22 23 2Y

35 R1653 3 1 2 3 8 1 9 20 21 2Z 22 23 2Y

45 R1653 4 1 2 3 8 1 9 20 – 2Z 22 – 2Y

: R1653 7 1 8 20
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SNS, SLS
SNS –
R1622 ... 2.

  vmax = 5 m/s
  amax = 500 m/s2

( Fcomb > 2.8 · Fpr : amax = 50 m/s2)

: 
 –

SNS

 43

SLS –
R1623 ... 2.

  vmax = 5 m/s
  amax = 500 m/s2

( Fcomb > 2.8 · Fpr : amax = 50 m/s2)

: 
 –

SNS

 45

 – SNS
 –  30
 –  C1
 –  XP
 –

R1622 718 20

 –  SLS 
 –  30
 –  C1
 –  XP
 –

R1623 718 20

C1 =  2 % C
C2 =  8 % C
C3 =  13 % C

SS = 
LS = 
DS = 

= /
( )

1)   C1 

C1 C2 C3 XP SS LS1) DS SS LS1) DS
15  R1622 1 1 2 3 8 20 21 – 22 23 –
20 R1622 8 1 2 3 8 20 21 2Z 22 23 2Y
25 R1622 2 1 2 3 8 20 21 2Z 22 23 2Y
30 R1622 7 1 2 3 8 20 21 2Z 22 23 2Y
35 R1622 3 1 2 3 8 20 21 2Z 22 23 2Y
45 R1622 4 1 2 3 8 20 – 2Z 22 – 2Y

: R1622 7 1 8 20

C1 C2 C3 XP SS LS1) DS SS LS1) DS
15  R1623 1 1 2 3 8 20 21 – 22 23 –
20 R1623 8 1 2 3 8 20 21 2Z 22 23 2Y
25 R1623 2 1 2 3 8 20 21 2Z 22 23 2Y
30 R1623 7 1 2 3 8 20 21 2Z 22 23 2Y
35 R1623 3 1 2 3 8 20 21 2Z 22 23 2Y
45 R1623 4 1 2 3 8 20 – 2Z 22 – 2Y

: R1623 7 1 8 20
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SNH, SLH
SNH – 
R1621 ... 2.

  vmax = 5 m/s
  amax = 500 m/s2

( Fcomb > 2.8 · Fpr : amax = 50 m/s2)

: 
 –

SNS

 49

SLH – 
R1624 ... 2.

  vmax = 5 m/s
  amax = 500 m/s2

( Fcomb > 2.8 · Fpr : amax = 50 m/s2)

: 
 –

SNS

 51

C1 =  2 % C
C2 =  8 % C
C3 =  13 % C

SS = 
LS = 
DS = 

 –  SNH
 –  30
 –  C1
 –  XP
 –

R1621 718 20

 –  SLH
 –  30
 –  C1
 –  XP
 –

R1624 718 20

= /
( )

C1 C2 C3 XP SS LS1) DS SS LS1) DS
15  R1621 1 1 2 3 8 20 21 – 22 23 –
25 R1621 2 1 2 3 8 20 21 2Z 22 23 2Y
30 R1621 7 1 2 3 8 20 21 2Z 22 23 2Y
35 R1621 3 1 2 3 8 20 21 2Z 22 23 2Y
45 R1621 4 1 2 3 8 20 – 2Z 22 – 2Y

: R1621 7 1 8 20

C1 C2 C3 XP SS LS1) DS SS LS1) DS
25 R1624 2 1 2 3 8 20 21 2Z 22 23 2Y
30 R1624 7 1 2 3 8 20 21 2Z 22 23 2Y
35 R1624 3 1 2 3 8 20 21 2Z 22 23 2Y
45 R1624 4 1 2 3 8 20 – 2Z 22 – 2Y

: R1624 7 1 8 20

1)   C1 
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1 

2  5  

3  6  

4  
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:

–

– 1)

–

–

–  – 

–

–

–

–

–

–

1) 

–

vmax = 10 m/s

amax = 500 m/s2

–

–

–

–

–

–  O 

–

–

–



SNSFNS
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 –

( )
F N S

F F
S
B
C
N N
L
K
S S
H
N
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FNS – 

R2001 ... 9.

vmax = 10 m/s

amax = 500 m/s2

(  Fcomb  2.8 · Fpr amax = 50 m/s2)

–

 SNS

  37

1) (N) 1) (Nm)  (kg)

 

   

C C0 Mt Mt0 ML ML0

15 5 300 9 100 50 88 27 48 0.20

20 12 700 16 500 160 210 88 110 0.45

25 15 500 20 600 210 290 120 160 0.60

30 21 500 28 000 360 490 190 250 1.05

35 28 500 36 700 600 780 300 380 1.50

C2 =  8 % C SS = 

–  FNS 

–  30

–  C2

–  H

–

R2001 723 90

C2 H P SS

15  R2001 1 2 3 2 90

20 R2001 8 2 3 2 90

25 R2001 2 2 3 2 90

30 R2001 7 2 3 2 90

35 R2001 3 2 3 2 90

: R2001 7 2 3 90

1)    

   DIN ISO 14728-1  100 000 

 50 000  C Mt  ML  1.26
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SNS – 

R2011 ... 9.

vmax = 10 m/s

amax = 500 m/s2

(  Fcomb  2.8 · Fpr amax = 50 m/s2)

–

 SNS

  43

C2 =  8 % C SS = 

–  SNS 

–  30

–  C2

–  H

–

R2011 723 90

1) (N) 1) (Nm)  (kg)

 

   

C C0 Mt Mt0 ML ML0

15 5 300 9 100 50 88 27 48 0.15

20 12 700 16 500 160 210 88 110 0.35

25 15 500 20 600 210 290 120 160 0.45

30 21 500 28 000 360 490 190 250 0.80

35 28 500 36 700 600 780 300 380 1.15

C2 H P SS

15  R2011 1 2 3 2 90

20 R2011 8 2 3 2 90

25 R2011 2 2 3 2 90

30 R2011 7 2 3 2 90

35 R2011 3 2 3 2 90

: R2011 7 2 3 90

1)    

   DIN ISO 14728-1  100 000 

 50 000  C Mt  ML  1.26
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10' 5' 2'

10'
5'
2'

2'
5'

10'

10'

5'

2'

R310ZH 2202 (2009.06)

–  (  10' )

–

–

–

–  H  N

–

C0 ( ) 

C1 (  = 2 % C)

–

–

–  

 vmax = 5 m/s

  amax = 500 m/s2

–

–

–

–

 10' 
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SKSFKS

 

( )

F N S

F F

S 

B 

C 

N N

L 

K 

S S

H 

N 
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FKS – 

R1661 ... 2.

vmax = 5 m/s

amax = 500 m/s2

(  Fcomb  2.8 · Fpr amax = 50 m/s2)

–

 FKS

–

Resist CR  108

 SNS

C0 C1 N H SS LS

15  R1661 1 9 1 4 3 20 21

20 R1661 8 9 1 4 3 20 21

25 R1661 2 9 1 4 3 20 21

30 R1661 7 9 1 4 3 20 21

35 R1661 3 9 1 4 3 20 21

: R1661 7 1 3 20

C0 = 

C1 =  2 % C

SS = 

LS = 

–  FKS

–  30

–  C1

–  H

–

R1661 713 20

= 

( )
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B1

K1

E1

S2

A

E8

A3 A2

A1

H1

V1 K4

E9

H

K2
S9

S1
K3

N1

B2

B

H2
N6

ØS5

T

10'

10'

10' 10'

b)

a)

R310ZH 2202 (2009.06)

 (mm)  (kg) 3) (N)  (N) 3) (Nm)

 

 

 

N1 N6
±0.5 S1 S2 S5 S9 T V1 C Fmax Mt Mt max

15 5.2 10.3 4.3 M5 4.4 M2.5x3.5 60 5.0 0.15 3 900 1 500 39 15

20 7.7 13.2 5.3 M6 6.0 M3x5 60 6.0 0.30 10 100 3 900 130 50

25 9.3 15.2 6.7 M8 7.0 M3x5 60 7.5 0.50 11 400 4 400 170 65

30 11.0 17.0 8.5 M10 9.0 M3x5 80 7.0 0.80 15 800 6 100 270 105

35 12.0 20.5 8.5 M10 9.0 M3x5 80 8.0 1.20 21 100 8 100 450 175

1)    H2 

2)    H2  

3)    

   DIN ISO 14728-1  100 000  50 000 

 C Mt  ML  1.26

 FKS

a)  O 

 15: Ø 4 · 1.0 (mm)

 20 - 35: Ø 5 · 1.0 (mm)

 (  258)

b)  15 - 20: 

 DIN 3405 – A M3x5, B2 = 1.6 mm

 5 mm 

 25 - 35: 

 DIN 71412 – A M6x8, B2 = 9.5 mm

 8 mm 

 ( )

 (mm)

A A1 A2 A3 B B1 E1 E8 E9 H H1 H2
1) H2

2) K1 K2 K3 K4

15 47 23.5 15 16.0 44.7 25.7 38 24.55 6.70 24 19.90 16.30 16.20 16.25 17.85 3.20 3.20

20 63 31.5 20 21.5 57.3 31.9 53 32.50 7.30 30 25.35 20.75 20.55 22.95 22.95 3.35 3.35

25 70 35.0 23 23.5 67.0 38.6 57 38.30 11.50 36 29.90 24.45 24.25 25.35 26.50 5.50 5.50

30 90 45.0 28 31.0 75.3 45.0 72 48.40 14.60 42 35.35 28.55 28.35 28.80 30.50 6.05 6.05

35 100 50.0 34 33.0 84.9 51.4 82 58.00 17.35 48 40.40 32.15 31.85 32.70 34.20 6.90 6.90



92 Bosch Rexroth AG R310ZH 2202 (2009.06)

SKS – 

R1662 ... 2.

vmax = 5 m/s

amax = 500 m/s2

(  Fcomb  2.8 · Fpr amax = 50 m/s2)

–

 SKS

–

Resist CR  108

 SNS

–  SKS

–  30

–  C1

–  H

–

R1662 713 20

C0 C1 N H SS LS

15  R1662 1 9 1 4 3 20 21

20 R1662 8 9 1 4 3 20 21

25 R1662 2 9 1 4 3 20 21

30 R1662 7 9 1 4 3 20 21

35 R1662 3 9 1 4 3 20 21

: R1662 7 1 3 20

C0 = 

C1 =  2 % C

SS = 

LS = = 

( )
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B1

E1

A

E8

A3 A2

A1

H1

V1

E9

H

S9
S2

K3

N3

B2

B

H2
N6

K4

K2

K1

ØS5

T

10' 10'

10'

10'

a)

b)

R310ZH 2202 (2009.06)

1)    H2 

2)    H2 

3)    

   DIN ISO 14728-1  100 000  50 000 

 C Mt  ML  1.26

 (mm)  (kg) 3) (N)  (N) 3) (Nm)

 

 

 

N3 N6
±0.5 S2 S5 S9 T V1 C Fmax Mt Mt max

15 6.0 10.3 M4 4.4 M2.5x3.5 60 5.0 0.10 3 900 1 500 39 15

20 7.5 13.2 M5 6.0 M3x5 60 6.0 0.25 10 100 3 900 130 50

25 9.0 15.2 M6 7.0 M3x5 60 7.5 0.35 11 400 4 400 170 65

30 12.0 17.0 M8 9.0 M3x5 80 7.0 0.60 15 800 6 100 270 105

35 13.0 20.5 M8 9.0 M3x5 80 8.0 0.90 21 100 8 100 450 175

 SKS

a)  O 

 15: Ø 4 · 1.0 (mm)

 20 - 35: Ø 5 · 1.0 (mm)

 (  258)

b)  15 - 20: 

 DIN 3405 – A M3x5, B2 = 1.6 mm

 5 mm 

 25 - 35: 

 DIN 71412 – A M6x8, B2 = 9.5 mm

 8 mm 

 ( )  

 (mm)

A A1 A2 A3 B B1 E1 E8 E9 H H1 H2
1) H2

2) K1 K2 K3 K4

15 34 17 15 9.5 44.7 25.7 26 24.55 6.70 24 19.90 16.30 16.20 16.25 17.85 3.20 3.20

20 44 22 20 12.0 57.3 31.9 32 32.50 7.30 30 25.35 20.75 20.55 22.95 22.95 3.35 3.35

25 48 24 23 12.5 67.0 38.6 35 38.30 11.50 36 29.90 24.45 24.25 25.35 26.50 5.50 5.50

30 60 30 28 16.0 75.3 45.0 40 48.40 14.60 42 35.35 28.55 28.35 28.80 30.50 6.05 6.05

35 70 35 34 18.0 84.9 51.4 50 58.00 17.35 48 40.40 32.15 31.85 32.70 34.20 6.90 6.90
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–

–

 

–  60 % 

–

–

–

vmax = 5 m/s

amax = 500 m/s2

–

–

–

–  H  N

–

–

–  H  Resist 

CR ( )

–

–

1)

–  1)

–

–

–

1) 
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FNS SNS

 ( )

–

 

( )

F N S

F F

S 

B 

C 

N N

L 

K 

S S

H 

N 
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FNS – 

1) (N)  (N) 1) (Nm)

 

 

   

C Fmax Mt Mt max ML ML max

15 7 800 3 000 74 29 40 16

20 18 800 7 200 240 92 130 50

25 22 800 8 800 320 125 180 70

30 31 700 12 200 540 210 290 110

35 41 900 16 200 890 345 440 170

R1631 ... 2.

vmax = 5 m/s

amax = 500 m/s2

(  Fcomb  2.8 · Fpr amax = 50 m/s2)

–

 SNS

–  FNS

–  30

–  C1

–  H

–

R1631 713 20

C0 C1 N H SS LS SS LS

15  R1631 1 9 1 4 3 20 21 22 23

20 R1631 8 9 1 4 3 20 21 22 23

25 R1631 2 9 1 4 3 20 21 22 23

30 R1631 7 9 1 4 3 20 21 22 23

35 R1631 3 9 1 4 3 20 21 22 23

: R1631 7 1 3 20

1)   

    8

   DIN ISO 14728-1  100 000 

 50 000  C Mt  ML  1.26

C0 = 

C1 =  2 % C

SS = 

LS = = 

( )
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E4

B1 E2

K1

E3

E1

S2

A
E8

A3 A2

A1

H1

V1 K4

E9

H

K2
S9

S1K3
N2

B2

B

H2 N6

S11

S2

S1

N1 N4

ØS5

T

c)d)

a)

b)

R310ZH 2202 (2009.06)

1)   H2 

2)   H2 

 (mm)

A A1 A2 A3 B B1 E1 E2 E3 E8 E9 H H1 H2
1) H2

2) K1 K2 K3 K4

15 47 23.5 15 16.0 58.2 39.2 38 30 26 24.55 6.70 24 19.90 16.30 16.20 8.00 9.6 3.20 3.20

20 63 31.5 20 21.5 75.0 49.6 53 40 35 32.50 7.30 30 25.35 20.75 20.55 11.80 11.8 3.35 3.35

25 70 35.0 23 23.5 86.2 57.8 57 45 40 38.30 11.50 36 29.90 24.45 24.25 12.45 13.6 5.50 5.50

30 90 45.0 28 31.0 97.7 67.4 72 52 44 48.40 14.60 42 35.35 28.55 28.35 14.00 15.7 6.05 6.05

35 100 50.0 34 33.0 110.5 77.0 82 62 52 58.00 17.35 48 40.40 32.15 31.85 14.50 16.0 6.90 6.90

 (mm)

N1 N2 N4 N6
±0.5 S1 S2 S5 S9 S11 T V1

(kg)

15 5.2 4.40 10.3 10.3 4.3 M5 4.4 M2.5x3.5 3.7 60 5.0 0.10

20 7.7 5.20 13.5 13.2 5.3 M6 6.0 M3x5 4.7 60 6.0 0.24

25 9.3 7.00 17.8 15.2 6.7 M8 7.0 M3x5 5.7 60 7.5 0.30

30 11.0 7.90 20.5 17.0 8.5 M10 9.0 M3x5 7.7 80 7.0 0.55

35 12.0 10.15 24.0 20.5 8.5 M10 9.0 M3x5 7.7 80 8.0 0.75

 FNS

a)  O 

 15: Ø 4 · 1.0 (mm)

 20 - 35: Ø 5 · 1.0 (mm)

 (  258)

b)  (  E4  235)

c)  15 - 20: 

  DIN 3405-A M3x5, B2 = 1.6 mm

 5 mm 

 25 - 35: 

 DIN 71412-B M6x8, B2 = 9.5 mm

 8 mm 

 ( )

d) 
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SNS – 

R1632 ... 2.

vmax = 5 m/s

amax = 500 m/s2

(  Fcomb  2.8 · Fpr amax = 50 m/s2)

–

 SNS

–  SNS

–  30

–  C1

–  H

–

R1632 713 20

C0 C1 N H SS LS SS LS

15  R1632 1 9 1 4 3 20 21 22 23

20 R1632 8 9 1 4 3 20 21 22 23

25 R1632 2 9 1 4 3 20 21 22 23

30 R1632 7 9 1 4 3 20 21 22 23

35 R1632 3 9 1 4 3 20 21 22 23

: R1632 7 1 3 20

1) (N)  (N) 1) (Nm)

 

 

   

C Fmax Mt Mt max ML ML max

15 7 800 3 000 74 29 40 16

20 18 800 7 200 240 92 130 50

25 22 800 8 800 320 125 180 70

30 31 700 12 200 540 210 290 110

35 41 900 16 200 890 345 440 170

1)   

    8

   DIN ISO 14728-1  100 000 

 50 000  C Mt  ML  1.26

C0 = 

C1 =  2 % C

SS = 

LS = = 

( )
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c)

a)

b)

E5

B1 E2

K1

E1

A

E8

A3 A2

A1

H1

V1 K4

E9

H

K2
S9

K3

B2

B

H2
N6

S11

S2

N3

ØS5

T

R310ZH 2202 (2009.06)

1)   H2 

2)   H2 

 (mm)

A A1 A2 A3 B B1 E1 E2 E8 E9 H H1 H2
1) H2

2) K1 K2 K3 K4

15 34 17 15 9.5 58.2 39.2 26 26 24.55 6.70 24 19.90 16.30 16.20 10.00 11.60 3.20 3.20

20 44 22 20 12.0 75.0 49.6 32 36 32.50 7.30 30 25.35 20.75 20.55 13.80 13.80 3.35 3.35

25 48 24 23 12.5 86.2 57.8 35 35 38.30 11.50 36 29.90 24.45 24.25 17.45 18.60 5.50 5.50

30 60 30 28 16.0 97.7 67.4 40 40 48.40 14.60 42 35.35 28.55 28.35 20.00 21.70 6.05 6.05

35 70 35 34 18.0 110.5 77.0 50 50 58.00 17.35 48 40.40 32.15 31.85 20.50 22.00 6.90 6.90

 (mm)  

N3 N6
±0.5 S2 S5 S9 S11 T V1

(kg)

15 6.0 10.3 M4 4.4 M2.5x3.5 3.7 60 5.0 0.10

20 7.5 13.2 M5 6.0 M3x5 4.7 60 6.0 0.20

25 9.0 15.2 M6 7.0 M3x5 5.7 60 7.5 0.35

30 12.0 17.0 M8 9.0 M3x5 7.7 80 7.0 0.45

35 13.0 20.5 M8 9.0 M3x5 7.7 80 8.0 0.65

 SNS

a)  O 

 15: Ø 4 · 1.0 (mm)

 20 - 35: Ø 5 · 1.0 (mm)

 (  258)

b)  (  E5  235)

c)  15 - 20: 

 DIN 3405-A M3x5, B2 = 1.6 mm

 5 mm 

 25 - 35: 

 DIN 71412-B M6x8, B2 = 9.5 mm

 8 mm 

 ( )  
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FNS FLS FKS

SNS SLS SKS

Resist NR 

Resist NR 

 DIN EN 10088 

 Resist NR 

 Resist NR 

 (   26)

 Resist NR

 36 – 47

Resist NR C0 = 

C1 =  2 % C

 ( )

–

 

( )

F N S

F F

S 

B 

C 

N N

L 

K 

S S

H 

N 
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FNS – 
R2001 ... 3.

 –

SNS

 37

Resist NR 

C0 C1 H SS LS DS SS LS DS
15  R2001 1 9 – 3 30 31 – 32 33 –
20 R2001 8 9 – 3 30 31 – 32 33 –
25 R2001 2 9 – 3 30 31 – 32 33 –
30 R2001 7 9 3 30 31 – 32 33 –

1 3 30 31 3Z 32 33 3Y
35 R2001 3 9 3 30 31 – 32 33 –

1 3 30 31 3Z 32 33 3Y

: R2001 7 1 3 30

C0 = 
C1 =  2 % C

SS = 
LS = 
DS = 

 –  NR, FNS
 –  30
 –  C1
 –  H
 –

R2001 713 30

FLS – 
R2002 ... 3.

 –

SNS

 39

 –  NR, FLS 
 –  30
 –  C1
 –  H
 –

R2002 713 30

C0 C1 H SS LS DS SS LS DS
15  R2002 1 9 – 3 30 31 – 32 33 –
20 R2002 8 9 – 3 30 31 – 32 33 –
25 R2002 2 9 – 3 30 31 – 32 33 –
30 R2002 7 9 3 30 31 – 32 33 –

1 3 30 31 3Z 32 33 3Y
35 R2002 3 9 3 30 31 – 32 33 –

1 3 30 31 3Z 32 33 3Y

: R2002 7 1 3 30

= /
( )
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FKS – 
R2000 ... 3.

–

 SNS

  41

Resist NR 

C0 C1 H SS LS DS SS LS DS

15  R2000 1 9 – 3 30 31 – 32 33 –

20 R2000 8 9 – 3 30 31 – 32 33 –

25 R2000 2 9 – 3 30 31 – 32 33 –

30 R2000 7 9 3 30 31 – 32 33 –

1 3 30 31 3Z 32 33 3Y

35 R2000 3 9 3 30 31 – 32 33 –

1 3 30 31 3Z 32 33 3Y

: R2000 7 1 3 30

–  NR, FKS 

–  30

–  C1

–  H

–

R2000 713 30

SNS – 
R2011 ... 3.

–

 SNS

  43

C0 C1 H SS LS DS SS LS DS

15  R2011 1 9 – 3 30 31 – 32 33 –

20 R2011 8 9 – 3 30 31 – 32 33 –

25 R2011 2 9 – 3 30 31 – 32 33 –

30 R2011 7 9 3 30 31 – 32 33 –

1 3 30 31 3Z 32 33 3Y

35 R2011 3 9 3 30 31 – 32 33 –

1 3 30 31 3Z 32 33 3Y

: R2011 7 1 3 30

–  NR, SNS 

–  30

–  C1

–  H

–

R2011 713 30

C0 = 

C1 =  2 % C

SS = 

LS = 

DS = 

= 

( )
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SLS – 
R2012 ... 3.

 –

 SNS

 45

C0 = 
C1 =  2 % C

SS = 
LS = 
DS = 

C0 C1 H SS LS DS SS LS DS
15  R2012 1 9 3 30 31 – 32 33 –
20 R2012 8 9 3 30 31 – 32 33 –
25 R2012 2 9 3 30 31 – 32 33 –
30 R2012 7 9 3 30 31 – 32 33 –

1 3 30 31 3Z 32 33 3Y
35 R2012 3 9 3 30 31 – 32 33 –

1 3 30 31 3Z 32 33 3Y

: R2012 7 1 3 30

 –  NR, SLS 
 –  30
 –  C1
 –  H
 –

R2012 713 30

SKS – 
R2010 ... 3.

 –

 SNS

 47

C0 C1 H SS LS DS SS LS DS
15  R2010 1 9 – 3 30 31 – 32 33 –
20 R2010 8 9 – 3 30 31 – 32 33 –
25 R2010 2 9 – 3 30 31 – 32 33 –
30 R2010 7 9 3 30 31 – 32 33 –

1 3 30 31 3Z 32 33 3Y
35 R2010 3 9 3 30 31 – 32 33 –

1 3 30 31 3Z 32 33 3Y

: R2010 7 1 3 30

 –  NR, SKS 
 –  30
 –  C1
 –  H
 –

R2010 713 30

Resist NR 

= /
( )

滚珠导轨导向系统
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Resist NR II 

 Resist NR II 1) 

 70 % 

 30 °C

Resist NR II 

–

–

–

vmax = 5 m/s

amax = 500 m/s2

–

–  N H  P  

C2 (  = 8 % C)

–

–

–

–

–

 ( Resist NR  

Resist CR)

–  O 

–

– 2)

–

2)

–

–  – 

–

–

–

–  Resist NR 

–

1) Resist NR II: 

 DIN 

EN 10088 

2) 
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FNS SNS

Resist NR II 

 ( )
 –

( )
F N S

F F
S
B
C
N N
L
K
S S
H
N
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R2001 ... 0.

vmax = 5 m/s

amax = 500 m/s2

(  Fcomb  2.8 · Fpr amax = 50 m/s2)

–

–

 SNS

  37

2) (N) 2) (Nm)

 

   

C C0 Mt Mt0 ML ML0

15 5 100 9 300 63 90 34 49

20 12 300 16 900 205 215 110 115

25 15 000 21 000 270 295 150 165

30 20 800 28 700 460 500 245 265

35 27 600 37 500 760 805 375 390

C0 C1 C2 N H P SS LS1) DS SS LS1) DS

15  R2001 1 9 4 3 – 04 05 – 06 07 –

1 4 3 2 04 05 – 06 07 –

2 – 3 2 04 – – 06 – –

20 R2001 8 9 4 3 – 04 05 – 06 07 –

1 4 3 2 04 05 0X 06 07 0W

2 – 3 2 04 – 0X 06 – 0W

25 R2001 2 9 4 3 – 04 05 – 06 07 –

1 4 3 2 04 05 0X 06 07 0W

2 – 3 2 04 – 0X 06 – 0W

30 R2001 7 9 4 3 – 04 05 – 06 07 –

1 4 3 2 04 05 0X 06 07 0W

2 – 3 2 04 – 0X 06 – 0W

35 R2001 3 9 4 3 – 04 05 – 06 07 –

1 4 3 2 04 05 0X 06 07 0W

2 – 3 2 04 – 0X 06 – 0W

: R2001 7 1 3 04

C0 = 

C1 =  2 % C

C2 =  8 % C

SS = 

LS = 

DS = 

–  NR, FNS

–  30

–  C1

–  H

–

R2001 713 04

Resist NR II 

= 

( )

1)    N  H 

2)   

  8

   DIN ISO   

  14728-1  100 000 

 50 000 

 C Mt   

  ML  1.26
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 –  
...

vmax = 5 m/s
amax = 500 m/s2

( Fcomb > 2.8 · Fpr : amax = 50 m/s2)

 –
 –

 SNS

 43

2) (N) 2) (Nm)

C C0 Mt Mt0 ML ML0
15 5 100 9 300 63 90 34 49
20 12 300 16 900 205 215 110 115
25 15 000 21 000 270 295 150 165
30 20 800 28 700 460 500 245 265
35 27 600 37 500 760 805 375 390

C0 = 
C1 =  2 % C
C2 =  8 % C

SS = 
LS = 
DS = 

C0 C1 C2 N H P SS LS1) DS SS LS1) DS
15  R2011 1 9 4 3 – 04 05 – 06 07 –

1 4 3 2 04 05 – 06 07 –
2 – 3 2 04 – – 06 – –

20 R2011 8 9 4 3 – 04 05 – 06 07 –
1 4 3 2 04 05 0X 06 07 0W

2 – 3 2 04 – 0X 06 – 0W
25 R2011 2 9 4 3 – 04 05 – 06 07 –

1 4 3 2 04 05 0X 06 07 0W
2 – 3 2 04 – 0X 06 – 0W

30 R2011 7 9 4 3 – 04 05 – 06 07 –
1 4 3 2 04 05 0X 06 07 0W

2 – 3 2 04 – 0X 06 – 0W
35 R2011 3 9 4 3 – 04 05 – 06 07 –

1 4 3 2 04 05 0X 06 07 0W
2 – 3 2 04 – 0X 06 – 0W

: R2011 7 1 3 04

 –  NR, SNS
 –  30
 –  C1
 –  H
 –

R2011 713 04

Resist  NR II 

= /
( )

1)    N  H 
2)   

 8
 DIN ISO   

  14728-1  100 000  
 50 000 

C Mt   
ML  1.26
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Resist CR 
 Resist CR 

 15 – 65
 –  H
 –  C0 = 

 30 – 65
 –  H
 –  C1 = 2 % C

 Resist CR 
 H 

C0  C1

 Resist CR 

 Resist CR 
 H  A3

 ( “ ”   26)

Resist CR 

 36 – 59 
 60 – 71
 90 – 93

( )
F N S

F F
S
B
C
N N
L
K
S S
H
N
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FNS SNS SLSFLS

SNH SLH

FNS FLS

SNS SNH SLHSLS

FNN2) SNN2)FKN2) SKN2)

FKS SKS

R310ZH 2202 (2009.06)

 ( )

–

Resist CR 

1)  45

2)  55

2)

1)  

2)  
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FNS –   
R1651 ... 7.

–

 SNS

  37

Resist CR 

C0 C1 H SS DS SS DS

45 R1651 4 9 3 70 – 72 –

1 3 70 7Z 72 7Y

: R1651 4 1 3 70

–  CR, FNS 

–  45

–  C1

–  H

–

R1651 413 70

FLS –   
R1653 ... 7.

–

 SNS

  39

C0 C1 H SS DS SS DS

45 R1653 4 9 3 70 – 72 –

1 3 70 7Z 72 7Y

: R1653 4 1 3 70

–  CR, FLS

–  45

–  C1

–  H

–

R1653 413 70

C0 = 

C1 =  2 % C

SS = 

DS = = 

( )
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SLS –   
R1623 ... 7.

–

 SNS

  45

C0 = 

C1 =  2 % C

SS = 

DS = 

–  CR, SLS 

–  45

–  C1

–  H

–

R1623 413 70

C0 C1 H SS DS SS DS

45 R1623 4 9 3 70 – 72 –

1 3 70 7Z 72 7Y

: R1623 4 1 3 70

SNS –   
R1622 ... 7.

–

 SNS

  43

C0 C1 H SS DS SS DS

45 R1622 4 9 3 70 – 72 –

1 3 70 7Z 72 7Y

: R1622 4 1 3 70

–  CR, SNS 

–  45

–  C1

–  H

–

R1622 413 70

Resist CR 

= 

( )
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Resist CR 

–  CR, SNH 

–  30

–  C1

–  H

–

R1621 713 70

C0 C1 H SS LS DS SS LS DS

15  R1621 1 9 – 3 70 71 – 72 73 –

25 R1621 2 9 – 3 70 71 – 72 73 –

30 R1621 7 9 3 70 71 – 72 73 –

1 70 71 7Z 72 73 7Y

35 R1621 3 9 3 70 71 – 72 73 –

1 70 71 7Z 72 73 7Y

45 R1621 4 9 3 70 – – 72 – –

1 70 – 7Z 72 – 7Z

: R1621 7 1 3 70

SNH –   
R1621 ... 7.

–

 SNS

  49

–  CR, SLH

–  30

–  C1

–  H

–

R1624 713 70

SLH –   
R1624 ... 7.

–

 SNS

  51

C0 C1 H SS LS DS SS LS DS

25 R1624 2 9 – 3 70 71 – 72 73 –

30 R1624 7 9 3 70 71 – 72 73 –

1 70 71 7Z 72 73 7Y

35 R1624 3 9 3 70 71 – 72 73 –

1 70 71 7Z 72 73 7Y

45 R1624 4 9 3 70 – – 72 – –

1 70 – 7Z 72 – 7Z

: R1624 7 1 3 70

C0 = 

C1 =  2 % C

SS = 

LS = 

DS = 

= 

( )
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Resist CR 

FNN –   
R1693 ... 6.

–

 SNS

  53

C0 = SS = 

–  CR, FNN 

–  20

–  C0

–  H

–

R1693 893 60

C0 H SS

20 R1693 8 9 3 60

25 R1693 2 9 3 60

: R1693 8 9 3 60

FKN –   
R1663 ... 6.

–

 SNS

  55

–  CR, FKN 

–  20

–  C0

–  H

–

R1663 893 60

C0 H SS

20 R1663 8 9 3 60

25 R1663 2 9 3 60

: R1663 8 9 3 60
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SNN –   
R1694 ... 6.

–

 SNS

  57

SKN –   
R1664 ... 6.

–

 SNS

  59

Resist CR 

–  CR, SNN 

–  20

–  C0

–  H

–

R1694 893 60

C0 H SS

20 R1694 8 9 3 60

25 R1694 2 9 3 60

: R1694 8 9 3 60

–  CR, SKN 

–  20

–  C0

–  H

–

R1664 893 60

C0 H SS

20 R1664 8 9 3 60

25 R1664 2 9 3 60

: R1664 8 9 3 60

C0 = SS = 
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C0 C1 H SS

55 R1651 5 9 1 3 60

65 R1651 6 9 1 3 60

: R1651 5 1 3 60

C0 = 

C1 =  2 % C

SS = 

–  CR, FNS 

–  55

–  C1

–  H

–

R1651 513 60

FNS –   
R1651 ... 6.

–

 SNS

  61

Resist CR 

C0 C1 H SS

55 R1653 5 9 1 3 60

65 R1653 6 9 1 3 60

: R1653 5 1 3 60

–  CR,  FLS 

–  55

–  C1

–  H

–

R1653 513 60

FLS –   
R1653 ... 6.

–

 SNS

  63
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C0 C1 H SS

55 R1622 5 9 1 3 60

65 R1622 6 9 1 3 60

: R1622 5 1 3 60

–  CR, SNS 

–  55

–  C1

–  H

–

R1622 513 60

SNS –   
R1622 ... 6.

–

 SNS

  65

C0 C1 H SS

55 R1623 5 9 1 3 60

65 R1623 6 9 1 3 60

: R1623 5 1 3 60

–  CR, SLS 

–  55

–  C1

–  H

–

R1623 513 60

SLS –   
R1623 ... 6.

–

 SNS

  67

Resist CR 

C0 = 

C1 =  2 % C

SS = 



117Bosch Rexroth AGR310ZH 2202 (2009.06)

Resist CR 

C0 C1 H SS

55 R1621 5 9 1 3 60

: R1621 5 1 3 60

–  CR, SNH

–  55

–  C1

–  H

–

R1621 513 60

SNH –   
R1621 ... 6.

–

 SNS

  69

C0 C1 H SS

55 R1624 5 9 1 3 60

: R1624 5 1 3 60

–  CR, SLH 

–  55

–  C1

–  H

–

R1624 513 60

SLH –   
R1624 ... 6.

–

 SNS

  71

C0 = 

C1 =  2 % C

SS = 
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C0 = 
C1 =  2 % C

SS = 
LS = 
DS = 

 –  CR, FKS 
 –  30
 –  C1
 –  H
 –

R1661 713 70

FKS – 
R1661 ... 7.

 –

SNS

 91

Resist CR 

 –  CR, SKS
 –  30
 –  C1
 –  H
 –

R1662 713 70

SKS – 
R1662 ... 7.

 –

SNS

 93

C0 C1 H SS LS DS
15  R1661 1 9 – 3 70 71 –
20 R1661 8 9 – 3 70 71 –
25 R1661 2 9 – 3 70 71 –
30 R1661 7 9 3 70 71 –

1 3 70 71 7Z
35 R1661 3 9 3 70 71 –

1 3 70 71 7Z

: R1661 7 1 3 70

C0 C1 H SS LS DS
15  R1662 1 9 – 3 70 71 –
20 R1662 8 9 – 3 70 71 –
25 R1662 2 9 – 3 70 71 –
30 R1662 7 9 3 70 71 –

1 3 70 71 7Z
35 R1662 3 9 3 70 71 –

1 3 70 71 7Z

: R1662 7 1 3 70

= /
( )
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 SNS 

 DIN EN 10088 

( )
S N S

S S
B
N N
S S
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L  =            · T – 4 
LW
 T

*

L  =  nB · T – 4 mm

L  =  nT · T + 2 · T1S

R310ZH 2202 (2009.06)

L  =                        · 80 mm – 4 mm

L  =  21 · 80 mm – 4 mm
L  =  1676 mm

1660
80 mm

 T1S:
 –  T1  T1S

T1 min
 –  T1S  T1max

*  LW/T !

 1 (  Lmax)
 –  SNS  30 

 –  H
 –  1676 mm,

(20 · T,   T1S = 38 mm;
 nB = 21)

 (mm)
T1  /  nT · T  /  T1  (mm)

R1605 733 31, 1676 mm
38  /  20 · 80  /  38 mm

 2 (  Lmax)
 –  SNS  30 

 –  H
 –  5116 mm, 2  (63 · T,  

 T1S = 38 mm;
 nB = 64)

 (mm)
T1  /  nT · T  /  T1  (mm)

R1605 733 32, 5116 mm 
38  /  63 · 80  /  38 mm

 Lmax

L  = (mm)
LW  = (mm)
T = 1)  (mm)
T1S = 1) (mm)
nB = (–)
nT = (–)
1)  

(         )

 L (mm), .... T (mm)  L = nB · T – 4 mm

N H P SP UP  nB
15 R1605 13 4 3 2 1 9 31, .... 3., .... 60 64
20 R1605 83 4 3 2 1 9 31, .... 3., .... 60 64
25 R1605 23 4 3 2 1 9 31, .... 3., .... 60 64
30 R1605 73 4 3 2 1 9 31, .... 3., .... 80 48
35 R1605 33 4 3 2 1 9 61, .... 6., .... 80 48
45 R1605 43 4 3 2 1 9 61, .... 6., .... 105 36
55 R1605 53 4 3 2 1 9 61, .... 6., .... 120 32
65 R1605 63 4 3 2 1 9 61, .... 6., .... 150 25

: R1605 73 3 31, 1676

T1
nT · T

(T1)T

L± 1,5

T1
nT · T

(T1)T

L± 1,5
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R1605 .3. ../ R1605 .B. ..

 DIN EN 

10088 

 ( )

• 

–

–

–

 SNS

 SNS 

–

Resist NR  132

Resist CR  134

–   176

–   178

 R1605 .B. .. 

–  25-45  P  SP 

 L (mm), ....

 

T (mm)  L = nB · T – 4 mm

N H P SP UP  nB 

15 R1605 13 4 3 2 1 9 31, .... 3., .... 60 64

20 R1605 83 4 3 2 1 9 31, .... 3., .... 60 64

25 R1605 23 4 3 2 1 9 31, .... 3., .... 60 64

30 R1605 73 4 3 2 1 9 31, .... 3., .... 80 48

35 R1605 33 4 3 2 1 9 61, .... 6., .... 80 48

45 R1605 43 4 3 2 1 9 61, .... 6., .... 105 36

55 R1605 53 4 3 2 1 9 61, .... 6., .... 120 32

65 R1605 63 4 3 2 1 9 61, .... 6., .... 150 25

: R1605 73 3 31, 1676

 1 

(  Lmax)

–  SNS

–  30

–  H

–

–  L = 1676 mm

R1605 733 31, 1676 mm

 2 

(  L
max)

–  SNS

–  30

–  H

 – 2 

–  L = 5116 mm

 

R1605 733 32, 5116 mm

 3 

(  L
max )

–  SNS

–  30

–  H

–

–  L = 1676 mm

 

R1605 7B3 31, 1676 mm
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ØS5

T1 T

L

F5 F4

H2 N 6

ØD

A2 F66)

R310ZH 2202 (2009.06)

1)   H2 

  15  0.1 mm 

  20 - 30  0.2 mm 

  35 - 65  0.3 mm 

2)   20 - 45  N H  P 

  20 - 25  5816 mm

  30 - 35  5836 mm

  45  5771 mm

3)   F4 

4)   T1min   178

5)   T1S  ± 0.75

6)   ( )

 (mm)

A2 D F4
3) F5 F6 H2

1) Lmax
2) N6

±0.5 S5 T T1
 
min

4) T1S
5) T1

 
max

(kg/m)

15 15 7.4 7.3 12 2.0 16.30 3 836 10.3 4.4 60 12 28.0 50 1.4

20 20 9.4 7.1 12 2.0 20.75 3 836 13.2 6.0 60 13 28.0 50 2.4

25 23 11.0 8.2 13 2.0 24.45 3 836 15.2 7.0 60 13 28.0 50 3.2

30 28 15.0 8.7 13 2.0 28.55 3 836 17.0 9.0 80 16 38.0 68 5.0

35 34 15.0 11.7 16 2.2 32.15 3 836 20.5 9.0 80 16 38.0 68 6.8

45 45 20.0 12.5 18 2.2 40.15 3 776 23.5 14.0 105 18 50.5 89 10.5

55 53 24.0 14.0 17 3.2 48.15 3 836 29.0 16.0 120 20 58.0 102 16.2

65 63 26.0 15.0 17 3.2 60.15 3 746 38.5 18.0 150 21 73.0 130 22.4

 SNS 
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 SNS

R1605 .6. ../ R1605 .D. ..

 DIN EN 

10088 

( )

• 

–

–

–

 1 

(  L
max)

–  SNS

–  30

–  H

–

–  L = 1676 mm

 

R1605 763 31, 1676 mm

 2 

(  L
max)

–  SNS

–  30

–  H

 – 2 

–  L = 5116 mm

 

R1605 763 32, 5116 mm

 SNS 

–   176

–   178

 R1605 .D. .. 

–  25-45  P  SP 

 L (mm), ....

 

T (mm)  L = nB · T – 4 mm

N H P SP UP  nB 

15 R1605 16 4 3 2 1 9 31, .... 3., .... 60 64

20 R1605 86 4 3 2 1 9 31, .... 3., .... 60 64

25 R1605 26 4 3 2 1 9 31, .... 3., .... 60 64

30 R1605 76 4 3 2 1 9 31, .... 3., .... 80 48

35 R1605 36 4 3 2 1 9 61, .... 6., .... 80 48

45 R1605 46 4 3 2 1 9 61, .... 6., .... 105 36

55 R1605 56 4 3 2 1 9 61, .... 6., .... 120 32

65 R1605 66 4 3 2 1 9 61, .... 6., .... 150 25

: R1605 76 3 31, 1676

 3 

(  Lmax )

–  SNS

–  30

–  H

–

–  L = 1676 mm

 

R1605 7D3 31, 1676 mm
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H2

ØS5

N 6

T1 T

L

ØD

N11

M4 F5

F6A25)

R310ZH 2202 (2009.06)

 (mm)

A2 D F5 F6 H2
1) Lmax

2) N6
±0.5 N11 S5 T T1

 
min

3) T1S
4) T1

 
max

(kg/m)

15 15 7.4 14.0 6.5 16.30 3 836 10.3 9.8 4.4 60 12 28.0 50 1.4

20 20 9.4 14.0 6.5 20.75 3 836 13.2 13.0 6.0 60 13 28.0 50 2.4

25 23 11.0 15.2 6.5 24.45 3 836 15.2 15.0 7.0 60 13 28.0 50 3.2

30 28 15.0 15.2 7.0 28.55 3 836 17.0 18.0 9.0 80 16 38.0 68 5.0

35 34 15.0 18.0 7.0 32.15 3 836 20.5 22.0 9.0 80 16 38.0 68 6.8

45 45 20.0 20.0 7.0 40.15 3 776 23.5 30.0 14.0 105 18 50.5 89 10.5

55 53 24.0 20.0 7.0 48.15 3 836 29.0 30.0 16.0 120 20 58.0 102 16.2

65 63 26.0 20.0 7.0 60.15 3 746 38.5 40.0 18.0 150 21 73.0 130 22.4

 SNS

1)   H2 

  15  0.1 mm 

  20 - 30  0.2 mm 

  35 - 65  0.3 mm 

2)   20 - 45  N H  P 

  20 - 25  5816 mm

  30 - 35  5836 mm

  45  5771 mm 

3)   T1min   178  

4)   T1S  ± 0.75

5)   ( )
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 SNS

R1605 .0. ../ R1605 .C. ..

–

–

–

 1 

(  Lmax)

–  SNS

–  30

–  H

–

–  L = 1676 mm

 

R1605 703 31, 1676 mm

 2 

(  L
max)

–  SNS

–  30

–  H

 – 2 

–  L = 5116 mm

 

R1605 703 32, 5116 mm

 SNS 

–

Resist NR  133

Resist CR  135

–   179

 R1605 .C. .. 

–  25-45  P  SP 

 L (mm), ....

 

T (mm)  L = nB · T – 4 mm

N H P SP UP  nB 

15 R1605 10 4 3 2 1 9 31, .... 3., .... 60 64

20 R1605 80 4 3 2 1 9 31, .... 3., .... 60 64

25 R1605 20 4 3 2 1 9 31, .... 3., .... 60 64

30 R1605 70 4 3 2 1 9 31, .... 3., .... 80 48

35 R1605 30 4 3 2 1 9 31, .... 3., .... 80 48

45 R1605 40 4 3 2 1 9 31, .... 3., .... 105 36

55 R1605 50 4 3 2 1 9 31, .... 3., .... 120 32

65 R1605 60 4 3 2 1 9 31, .... 3., .... 150 25

: R1605 70 3 31, 1676

 3 

(  Lmax )

–  SNS

–  30

–  H

–

–  L = 1676 mm

 

R1605 7C3 31, 1676 mm
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ØS5

T1 T

L

ØD

H2 N 6

A24)

R310ZH 2202 (2009.06)

 (mm)

A2 D H2
1) Lmax

2) N6
±0.5 S5 T T1

 
min T1S

3) T1
 
max

(kg/m)

15 15 7.4 16.20 3 836 10.3 4.4 60 10 28.0 50 1.4

20 20 9.4 20.55 3 836 13.2 6.0 60 10 28.0 50 2.4

25 23 11.0 24.25 3 836 15.2 7.0 60 10 28.0 50 3.2

30 28 15.0 28.35 3 836 17.0 9.0 80 12 38.0 68 5.0

35 34 15.0 31.85 3 836 20.5 9.0 80 12 38.0 68 6.8

45 45 20.0 39.85 3 776 23.5 14.0 105 16 50.5 89 10.5

55 53 24.0 47.85 3 836 29.0 16.0 120 18 58.0 102 16.2

65 63 26.0 59.85 3 746 38.5 18.0 150 20 73.0 130 22.4

 SNS

1)   H2 

2)   20 - 45  N H  P 

  20 - 25  5816 mm

  30 - 35  5836 mm

  45  5771 mm 

3)   T1S  ± 0.75

4)   ( )
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 SNS

R1606 .5. ..

–

–

–

 1 (  Lmax)

–  SNS

–  30

–  H

–

–  L = 1676 mm

 

R1606 753 31, 1676 mm

 2 (  L
max)

–  SNS

–  30

–  H

 – 2 

–  L = 5116 mm

 

R1606 753 32, 5116 mm

 SNS 

–   179

–   179

 L (mm), ....

 

T (mm)  L = nB · T – 4 mm

N H P SP UP  nB 

25 R1606 25 4 3 2 1 9 31, .... 3., .... 60 64

30 R1606 75 4 3 2 1 9 31, .... 3., .... 80 48

35 R1606 35 4 3 2 1 9 31, .... 3., .... 80 48

45 R1606 45 4 3 2 1 9 31, .... 3., .... 105 36

55 R1606 55 4 3 2 1 9 31, .... 3., .... 120 32

65 R1606 65 4 3 2 1 9 31, .... 3., .... 150 25

: R1606 75 3 31, 1676
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ØD

ØD1

ØD2

F7

F8

ØS5

T1 T

L

H2 N 6

A2

R310ZH 2202 (2009.06)

 (mm)

A2 D D1 D2 F7 F8 H2
1) Lmax

2) N6
±0.5 S5 T T1 min T1S

3) T1
 
max

(kg/m)

25 23 11.0 12.55 13.0 0.90 3.7 24.25 3 836 15.2 7.0 60 13 28.0 50 3.2

30 28 15.0 17.55 18.0 0.90 3.6 28.35 3 836 17.0 9.0 80 16 38.0 68 5.0

35 34 15.0 17.55 18.0 0.90 3.6 31.85 3 836 20.5 9.0 80 16 38.0 68 6.8

45 45 20.0 22.55 23.0 1.45 8.0 39.85 3 776 23.5 14.0 105 18 50.5 89 10.5

55 53 24.0 27.55 28.0 1.45 8.0 47.85 3 836 29.0 16.0 120 20 58.0 102 16.2

65 63 26.0 29.55 30.0 1.45 8.0 59.85 3 746 38.5 18.0 150 21 73.0 130 22.4

 SNS 

1)   H2 

2)   20 - 45  N H  P 

  25  5816 mm

  30 - 35  5836 mm

  45  5771 mm 

3)   T1S  ± 0.75
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 SNS

R1607 .0. ..

–

–

 1 (  Lmax)

–  SNS

–  30

–  H

–

–  L = 1676 mm

 

R1607 703 31, 1676 mm

 SNS 

–  

Resist NR  133

Resist CR  135

 2 (  L
max)

–  SNS

–  30

–  H

 – 2 

–  L = 5116 mm

 

R1607 703 32, 5116 mm

 L (mm), ....

 

T (mm)  L = nB · T – 4 mm

N H P SP UP  nB 

15  R1607 10 4 3 2 1 9 31, .... 3., .... 60 64

20 R1607 80 4 3 2 1 9 31, .... 3., .... 60 64

25 R1607 20 4 3 2 1 9 31, .... 3., .... 60 64

30 R1607 70 4 3 2 1 9 31, .... 3., .... 80 48

35 R1607 30 4 3 2 1 9 31, .... 3., .... 80 48

45 R1607 40 4 3 2 1 9 31, .... 3., .... 105 36

55 R1607 50 4 3 2 1 9 31, .... 3., .... 120 32

65 R1607 60 4 3 2 1 9 31, .... 3., .... 150 25

: R1607 70 3 31, 1676
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S7

T1 T

L

H2
N7

A2

R310ZH 2202 (2009.06)

 (mm)

A2 H2
1) Lmax

2) N7 S7 T T1min T1S
3) T1

 
max

(kg/m)

15 15 16.20 3 836 7.5 M5 60 10 28.0 50 1.4

20 20 20.55 3 836 9.0 M6 60 10 28.0 50 2.4

25 23 24.25 3 836 12.0 M6 60 10 28.0 50 3.2

30 28 28.35 3 836 15.0 M8 80 12 38.0 68 5.0

35 34 31.85 3 836 15.0 M8 80 12 38.0 68 6.8

45 45 39.85 3 776 19.0 M12 105 16 50.5 89 10.5

55 53 47.85 3 836 22.0 M14 120 18 58.0 102 16.2

65 63 59.85 3 746 25.0 M16 150 20 73.0 130 22.4

 SNS 

1)   H2 

2)   20 - 45  N H  P 

  20 - 25  5816 mm

  30 - 35  5836 mm

  45  5771 mm 

3)   T1S  ± 0.75
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Resist NR II 

 Resist NR II  – Resist NR II   104

 c

 H  A3 

(  26)

Resist NR II  DIN EN 10088 

Resist NR II 

 70 % 

 30 °C 

Resist NR II 

  122 – 131

 Resist NR II  

Resist NR II 

R2045 .3. .., SNS 

 L (mm), ....

N H P

151) R2045 13 4 3 2 31, .... 3., ....

20 R2045 83 4 3 2 31, .... 3., ....

25 R2045 23 4 3 2 31, .... 3., ....

30 R2045 73 4 3 2 31, .... 3., ....

35 R2045 33 4 3 2 61, .... 6., ....

: R2045 73 3 31, 1676

 1 (  Lmax)

–  NR, SNS

–  30

–  H

–

–  L = 1676 mm

R2045 733 31, 1676 mm

 2 (  Lmax)

–  NR, SNS

–  30

–  H

 – 2 

–  L = 5116 mm

R2045 733 32, 5116 mm

• 

–

–

 

 122 – 123.

–   176

–   178

1)   1856 mm  nB  30
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R2045 .0. .., SNS 

 1 (  Lmax)

–  NR, SNS

–  30

–  H

–

–  L = 1676 mm

 

R2045 703 31, 1676 mm

 2 (  Lmax)

–  NR, SNS

–  30

–  H

 – 2 

–  L = 5116 mm

 

R2045 703 32, 5116 mm

–   179

 L (mm), ....

N H P

151) R2045 10 4 3 2 31, .... 3., ....

20 R2045 80 4 3 2 31, .... 3., ....

25 R2045 20 4 3 2 31, .... 3., ....

30 R2045 70 4 3 2 31, .... 3., ....

35 R2045 30 4 3 2 31, .... 3., ....

: R2045 70 3 31, 1676

–

–

 

 126 – 127

R2047 .0. .., SNS 
 

 1 (  Lmax)

–  NR, SNS

–  30

–  H

–

–  L = 1676 mm

 

R2047 703 31, 1676 mm

 2 (  Lmax)

–  NR, SNS

–  30

–  H

 – 2 

–  L = 5116 mm

 

R2047 703 32, 5116 mm

1)   1856 mm  nB  30

 L (mm), ....

N H P

151) R2047 10 4 3 2 31, .... 3., ....

20 R2047 80 4 3 2 31, .... 3., ....

25 R2047 20 4 3 2 31, .... 3., ....

30 R2047 70 4 3 2 31, .... 3., ....

35 R2047 30 4 3 2 31, .... 3., ....

: R2047 70 3 32, 5116

Resist NR II 

–

 

 130 – 131
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c  H  A3 

 (   26)

Resist CR 

–  

 

:

– R16.. ... 31  R16.. ... 61

 Resist CR 

Resist CR 

  122 – 131  

 

 15 - 65

–  H

–  C0 = 

 Resist CR 

H  

C0  C1 

–

 

:

– R16.. ... 41  R16.. ... 71

–

– R16.. ... 41  R16.. ... 71

–

 30 - 65

–  H

–  C1 = 2 % C

Resist CR 

R1645 .3. .., SNS  

 1 (  Lmax)

–  CR, SNS

–  30

–  H

–

–

–  L = 1676 mm

R1645 733 31, 1676 mm

• 

–

–

 

 122 – 123

–   176

–   178

 2 (  L
max)

–  CR, SNS

–  30

–  H

 – 2 

–

–  L = 5116 mm

R1645 733 42, 5116 mm

H

 L (mm), ....

15 R1645 13 3 31, .... 41, .... 4., ....

20 R1645 83 3 31, .... 41, .... 4., ....

25 R1645 23 3 31, .... 41, .... 4., ....

30 R1645 73 3 31, .... 41, .... 4., ....

35 R1645 33 3 61, .... 71, .... 7., ....

45 R1645 43 3 61, .... 71, .... 7., ....

55 R1645 53 3 61, .... 71, .... 7., ....

65 R1645 63 3 61, .... 71, .... 7., ....

: R1645 73 3 31, 1676
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R1645 .0. .., SNS 

 1 (  Lmax)

–  CR, SNS

–  30

–  H

–

–

–  L = 1676 mm

 

R1645 703 31, 1676 mm

–

–

  126 – 127

–   179

 2 (  L
max)

–  CR, SNS

–  30

–  H

 – 2 

–

–  L = 5116 mm

 

R1645 703 42, 5116 mm

H

 L (mm), ....

15 R1645 10 3 31, .... 41, .... 4., ....

20 R1645 80 3 31, .... 41, .... 4., ....

25 R1645 20 3 31, .... 41, .... 4., ....

30 R1645 70 3 31, .... 41, .... 4., ....

35 R1645 30 3 31, .... 41, .... 4., ....

45 R1645 40 3 31, .... 41, .... 4., ....

55 R1645 50 3 31, .... 41, .... 4., ....

65 R1645 60 3 31, .... 41, .... 4., ....

: R1645 70 3 31, 1676

R1647 .0. .., SNS 

Resist CR 

 1 (  Lmax)

–  CR, SNS

–  30

–  H

–

–

–  L = 1676 mm

R1647 703 31, 1676 mm

 2 (  Lmax)

–  CR, SNS

–  30

–  H

 – 2 

–

–  L = 5116 mm

 

R1647 703 42, 5116 mm

H

 L (mm), ....

15 R1647 10 3 31, .... 41, .... 4., ....

20 R1647 80 3 31, .... 41, .... 4., ....

25 R1647 20 3 31, .... 41, .... 4., ....

30 R1647 70 3 31, .... 41, .... 4., ....

35 R1647 30 3 31, .... 41, .... 4., ....

45 R1647 40 3 31, .... 41, .... 4., ....

55 R1647 50 3 31, .... 41, .... 4., ....

65 R1647 60 3 31, .... 41, .... 4., ....

: R1647 70 3 42, 5116

–

  130 – 131
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V  SNS 

V 

V 

–

–  ( )

–

 – V  ( )

–

–

–

–

 – V 

–

–

V 

V  

 

 V 
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 SNS

R1608 .1. ..

–

–

 1 (  Lmax)

–  SNS

–  25

–  N

–

–  L = 1676 mm

 

R1608 214 31, 1676 mm

 2 (  L
max)

–  SNS

–  25

–  N

 – 2 

–  L = 5116 mm

R1608 214 32, 5116 mm

 L (mm), ....

 Lmax 

N Lmax (mm)

15 R1608 11 4 31, .... 3., .... 3836

20 R1608 81 4 31, .... 3., .... 3836

25 R1608 21 4 31, .... 3., .... 3836

: R1608 21 4 31, 1676
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P1

Ød
k Ødk

A6 
1)

A5

h1 h2 h3

3
0

°
6
0
°
–
2
°

Ødk

A1
2)

A6
1)

H2)

h1

Ød
k

R310ZH 2202 (2009.06)

  240 – 242

  26

1)   A6 = A3  26 

2)  

 (mm)

A5
±0.2 A6

1) h1
±0.15 h2

±0.1 h3–0.2 Ødk

15 8.6 4.2 3.5 3.0 0.5 3.0

20 13.4 6.6 4.0 3.6 0.5 3.0

25 14.0 6.9 5.0 4.6 0.5 4.0

 

 F22  F27
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A8 

B6 

��
�

1

R310ZH 2202 (2009.06)

c

 (mm)

A8 B6 h4 h5 h6
(kN)

15 9.5 8 1.3 14 9.5 27

20 12.0 10 1.8 18 12.8 30

25 14.0 11 2.0 21 15.3 33

1)  

 PUR

 90±5 Shore A
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 Resist CR 

 BNS, CNS 

1) 

–

–

–

–

–

–  

–  

vmax  5 m/s 1)

 amax  500 m/s2 1)

–

– 1)

– 1)

–  O 

–

–  20/40:

 20/40 

–

–

–

–

1)

– 1)

–

– 1)

– 1)

 ( )

 – Resist CR:  



141Bosch Rexroth AG

BNS1) BNS CNS1)

R310ZH 2202 (2009.06)

 20/40  25/70 
 –
 –
 –

 20/40  25/70 :
 –
 –
 –

 35/90

1)  ( )
 –

( )
B N S

F
S
B B
C
N N
L
K
S S
H
N
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 Resist CR 

BNS – 

R1671 ... 2.

vmax = 5 m/s

amax = 500 m/s2

(  Fcomb  2.8 · Fpr amax = 50 m/s2)

: 

–

 BNS

–

 BNS

–  BNS 

–  25/70

–  C1

–  H

–

R1671 213 20

C0 = 

C1 =  2 % C

SS = 

DS = 

C0 C1 N H P SS DS SS DS

20 /401) R1671 5 9 4 3 – 20

20

– 22 –

1 4 3 2 2Z 22 2Y

25/70 R1671 2 9 4 3 – 20

20

– 22 –

1 4 3 2 2Z 22 2Y

: R1671 2 1 3 20

C0 H SS DS SS DS

20/401) R1671 5 9 3 70 7Z 72 7Y

25/70 R1671 2 9 3 70 7Z 72 7Y

: R1671 2 9 3 70

1)   R167 . 8.. ..  

Resist CR  
R1671 ... 7.

: 

–

 BNS

–  BNS 

–  25/70

–  C0

–  H

–

R1671 293 70

= 

( )
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H1

V1E9.1

E9

H

A3 A2

A1

A

E1

N1

S2

S1

S9

E8

E8.1

S2

S1

H2 N6

B

B1 E2

K1

K3 N2
K4

B2K2

ØS5

T

E4
b)

c)

d)

a)

R310ZH 2202 (2009.06)

 BNS

a)  O 

 20/40: Ø 5 · 1.0 (mm)

 25/70: Ø 5 · 1.0 (mm)

 (  258)

b)  (  E4  239)

c)  20/40: 

 DIN 3405-A M3x5, B2 = 1.6 mm

 5 mm 

 25/70: 

 DIN 71412-A M6x8, B2 = 9.5 mm

 8 mm 

 ( )

d) 

 (mm)

A A1 A2 A3 B B1 E1 E2 E8 E8.1 E9 E9.1 H H1 H2 K1 K2 K3 K4

20/40 80 40 42 19.0 73 51.3 70 40 18 53.4 3.4 8.1 27 22.50 18.30 10.6 11.0 3.5 3.5

25/70 120 60 69 25.5 105 76.5 107 60 35 83.5 4.9 11.3 35 29.75 23.55 14.3 15.5 5.2 5.2

 (mm)  (kg) 1) (N) 1) (Nm)

 
   

N1 N2 N6
±0.5 S1 S2 S5 S9 T V1 C C0 Mt Mt0 ML ML0

20/40 7.70 3.70 12.5 5.3 M6 4.4 M2.5x1.5+3 60 6.0 0.45 13 650 19 675 310 450 95 135

25/70 9.35 7.05 14.4 6.7 M8 7.0 M3x2+4.5 80 7.5 1.70 29 000 42 500 1 080 1 580 305 450

1)     8

   DIN ISO 14728-1  100 000  50 000 

 C Mt  ML  1.26
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 Resist CR 

BNS – 

R1671 ... 1.

vmax = 3 m/s

amax = 250 m/s2

(  Fcomb  2.8 · Fpr amax = 50 m/s2)

: 

–

 BNS

–

 BNS

–  BNS 

–  35/90

–  C1

–  H

–

R1671 313 10

C0 = 

C1 =  2 % C

SS = 

SSC0 C1 N H P

35/90 R1671 3 9 4 3 – 10

101 4 3 2

: R1671 3 1 3 10

Resist CR 
R1671 ... 6.

: 

–

 BNS

–  BNS 

–  35/90

–  C1

–  H

–

R1671 313 60

SSC0 C1 H

35/90 R1671 3 9 1 3 60

: R1671 3 1 3 60
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H1

V1

E9.1

E9

H

A3 A2

A1

A

N1

S2

S1

S9

E8

E8.1

S2

S1

H2 N6

B

B1 E2

K1

K3 N2

K4

B2K2

E4

ØS5

T

E1

b)

c)d)

a)

R310ZH 2202 (2009.06)

 BNS

 (mm)

A A1 A2 A3 B B1 E1 E2 E8 E8.1 E9 E9.1 H H1 H2 K1 K2

35/90 162 81 90 36 142 113.6 144 80 79 116 6.8 29.9 50 42.5 31.85 22.8 24.8

a)  O 

 35/90: Ø 6 · 1.5 (mm)

 (  258)

b)  (  E4  239)

 

c)  35/90: 

 DIN 71412-B M6x8, B2 = 16 mm

 8 mm 

 ( )

d)  

 (mm)  (kg) 1) (N) 1) (Nm)

 
   

K3 K4 N1 N2 N6
±0.5 S1 S2 S5 S9 T V1 C C0 Mt Mt0 ML ML0

35/90 9 9 14 12 20.5 8.4 M10 9 M3x5 80 8.0 3.70 58 200 86 300 2 880 4 270 920 1 370

1)    

   DIN ISO 14728-1  100 000  50 000 

 C Mt  ML  1.26
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 Resist CR 

CNS – 
2)

R1672 ... 2.

vmax = 5 m/s

amax = 500 m/s2

(  Fcomb  2.8 · Fpr amax = 50 m/s2)

–

 CNS

–

 BNS

–  CNS 

–  25/70

–  C1

–  H

–

R1672 213 20

C0 = 

C1 =  2 % C

SS = 

DS = 

C0 C1 N H P SS DS SS DS

20 /401) R1672 5 9 4 3 – 20

20

– 22 –

1 4 3 – 2Z 22 2Y

25/70 R1672 2 9 4 3 – 20

20

– 22 –

1 4 3 – 2Z 22 2Y

: R1672 2 1 3 20

C0 H SS DS SS DS

20/401) R1672 5 9 3 70 7Z 72 7Y

25/70 R1672 2 9 3 70 7Z 72 7Y

: R1672 2 9 3 70

1)   R167 . 8.. .. 

2)  

Resist CR 2)

R1672 ... 7.

–

 BNS

–  CNS 

–  25/70

–  C0

–  H

–

R1672 293 70

= 

( )
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H1

V1E9 .1

E9

H

A3 A2

A1

A

E1

N3

S2

S9

E8

E8.1

S2

S1

H2 N6

B

B1
E2

K1

K3 N2
K4

B2K2

ØS5

T

E5
b)

c)

d)

a)

R310ZH 2202 (2009.06)

 CNS

a)  O 

 20/40: Ø 5 · 1.0 (mm)

 25/70: Ø 5 · 1.0 (mm)

 (  258)

b)  (  E5  239)

c)  20/40: 

 DIN 3405-A M3x5, B2 = 1.6 mm

 5 mm 

 25/70: 

 DIN 71412-A M6x8, B2 = 9.5 mm

 8 mm 

 ( )

d)  

 (mm)

A A1 A2 A3 B B1 E1 E2 E8 E8.1 E9 E9.1 H H1 H2 K1 K2 K3 K4

20/40 62 31 42 10.0 73.0 51.3 46 32 18 53.4 3.4 8.1 27 22.50 18.30 14.6 15.00 3.5 3.5

25/70 100 50 69 15.5 104.7 76.5 76 50 35 83.5 4.9 11.3 35 29.75 23.55 19.3 20.45 5.2 5.2

 (mm)  (kg) 1) (N) 1) (Nm)

 
   

N2 N3 N6
±0.5 S1 S2 S5 S9 T V1 C C0 Mt Mt0 ML ML0

20/40 3.70 6 12.5 5.3 M6 4.4 M2.5x1.5+3 60 6.0 0.35 13 650 19 675 310 450 95 135

25/70 7.05 8 14.4 6.7 M8 7.0 M3x2+4.5 80 7.5 1.50 29 000 42 500 1 080 1 580 305 450

1)     8

   DIN ISO 14728-1  100 000  50 000 

 C Mt  ML  1.26
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 Resist CR 

 BNS 

 

( )

B N S

S 

B B

N N

S S

–

–

 ( )

 – Resist CR:

 H

–  20/40:

 20/40 
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L  =            · T – 4 
LW
 T

T1
nT · T

(T1)T

L± 1,5

T1
nT · T

(T1)T

L± 1,5

*

L  =  nT · T + 2 · T1S

L  =  nB · T – 4

R310ZH 2202 (2009.06)

L  =                         · 80 mm – 4 mm

L  =  21 · 80 mm – 4 mm
L  =  1676 mm

1660 mm 
80 mm(         )

 T1S:
 –  T1  T1S  T1 min

 –  T1S T1max

*  LW/T !

 1 (  Lmax)
 –  BNS  35/90 

 –  H
 –  1676 mm,

(20 · T,   T1S = 38 mm;
 nB = 21)

 (mm)
T1  /  nT · T  /  T1  (mm)

R1675 303 31, 1676 mm
38  /  20 · 80  /  38 mm

 2 (  Lmax)
 –  BNS  35/90 

 –  H
 –  5116 mm, 2 

(63 · T,   T1S = 38 mm;
 nB = 64)

 (mm)
T1  /  nT · T  /  T1  (mm)

R1675 303 32, 5116 mm
38  /  63 · 80  /  38 mm

 Lmax

L  = (mm)
LW  = (mm)
T = 1) (mm)
T1S = 1) (mm)
nB = (–)
nT = (–)
1)  

 L (mm), ....
 T

(mm)  L = nB · T – 4

 nBN H P
20/40 1)  R1675 50 4 3 2 31, .... 3., .... 60 64
25/70 R1675 20 4 3 2 31, .... 3., .... 80 48
35/90 R1675 30 4 3 2 31, .... 3., .... 80 48

: R1675 30 3 31, 1676
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 Resist CR 

 BNS

R1675 .0. ..

 –
 – !

“
”

 –

 BNS 
 –
 –  179 

Resist CR 
R1673 .0. ..

 L (mm), ....
 T

(mm)  L = nB · T – 4

 nBN H P
20/40 1)  R1675 50 4 3 2 31, .... 3., .... 60 64
25/70 R1675 20 4 3 2 31, .... 3., .... 80 48
35/90 R1675 30 4 3 2 31, .... 3., .... 80 48

: R1675 30 3 31, 1676

 L (mm), ....
 T

(mm)  L = nB · T – 4

 nBH
20/40 1)  R1673 50 3 31, .... 41, .... 4., .... 60 64
25/70 R1673 20 3 31, .... 41, .... 4., .... 80 48
35/90 R1673 30 3 31, .... 41, .... 4., .... 80 48

: R1673 30 3 42, 5116

 1 (  Lmax)

 –  BNS
 –  35/90
 –  H
 –
 –
 –  L = 1676 mm

R1675 303 31, 1676 mm

 2 (  Lmax)

 –  CR, BNS
 –  35/90
 –  H
 – 2 
 –
 –  L = 5116 mm

R1673 303 4 2, 5116 mm

1)   R1671 8.. .. 
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ØS5

T1 T

L

A2

ØDT3

H2 N6

R310ZH 2202 (2009.06)

 BNS

 (mm)

A2 D H2
1) Lmax N6

±0.5 S5 T T1 min T1S
2) T1 max T3

(kg/m)

20/40 42 7.4 18.30 3 836 12.45 4.4 60 10 28 50 24 5.3

25/70 69 11.0 23.55 3 836 14.50 7.0 80 10 38 70 40 11.6

35/90 90 15.0 31.85 3 836 20.50 9.0 80 12 38 68 60 21.0

1)   H2 

2)   T1S  ±0.75
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ØD

ØD1

ØD2

F7

F8

A2

T3

ØS5

T1 T

L

H2 N6

R310ZH 2202 (2009.06)

 Resist CR 

 BNS

–   179

–   179

R1676 .5. ..

–

–

–

 BNS

 (mm)

A2 D D1 D2 F7 F8 H2
1) Lmax N6

±0.5 S5 T T1 min T1S
2) T1 max T3

(kg/m)

25/70 69 11.0 12.55 13 0.9 3.7 23.55 3 836 14.5 7.0 80 10 38 70 40 11.6

35/90 90 15.0 17.55 18 0.9 3.6 31.85 3 836 20.5 9.0 80 12 38 68 60 21.0

 L (mm), ....

 T

(mm)  L = nB · T – 4

 nBN H P

25/70 R1676 25 4 3 2 31, .... 3., .... 80 48 

35/90 R1676 35 4 3 2 31, .... 3., .... 80 48

: R1676 35 3 31, 1676

 1 (  Lmax)

–  BNS

–  35/90

–  H

–

–  L = 1676 mm

R1676 353 31, 1676 mm

 2 (  L
max)

–  BNS

–  35/90

–  H

 – 2 

–  L = 5116 mm

 

R1676 353 32, 5116 mm

1)   H2 

2)   T1S  ±0.75
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A2
ØS7

T1 T

L

T3

H2 N7

R310ZH 2202 (2009.06)

R1677 .0. ..

 – !
“

”
 –

 L (mm), ....
 T

(mm)  L = nB · T – 4

 nBN H P
20/40 1)  R1677 50 4 3 2 31, .... 3., .... 60 64
25/70 R1677 20 4 3 2 31, .... 3., .... 80 48
35/90 R1677 30 4 3 2 31, .... 3., .... 80 48

: R1677 30 3 31, 1676

 BNS

1)   H2
2)   T1S  ±0.75

 (mm)
A2 H2

1) Lmax N7 S7 T T1 min T1S
2) T1 max T3 (kg/m)

20/40 42 18.30 3 836 7.5 M5 60 10 28 50 24 5.3
25/70 69 23.55 3 836 12.0 M6 80 10 38 70 40 11.6
35/90 90 31.85 3 836 15.0 M8 80 12 38 68 60 21.0

 1 (  Lmax)

 –  BNS
 –  35/90
 –  H
 –
 –  L = 1676 mm

R1677 303 31, 1676 mm

 2 (  Lmax)

 –  BNS
 –  35/90
 –  H
 – 2 
 –  L = 5116 mm

R1677 303 3 2, 5116 mm

1)   R1671 8.. .. 

 BNS
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1)  F.N (  ... )  S.N (  ... ) 

  155

1)  158

1)  156 FKM 1)

 157

1)  160

 SNH  SLH 1)  159

  162   170  166

–

–

–

–

–

  171 O   171   172
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S12

E8

A4

E8.1

E8
E9

S9

E9.1
E9

H3

E8.1

E8
E9

B3

B4

E9.1

R310ZH 2202 (2009.06)

 R16.0 .10 ..

–  DIN EN 10088

– 

–  

0.1  0.3 mm

• 

R1619 .20 40/50  158

–

• 

• 

–

1)  R1620 .10 30

2)  

3)   F.N (  ... )  S.N (  ... ) 

4)  

5)   R167 . 8.. ..  

 65

 (mm)

A4 B3 B4 E8 E8.1 E9 E9.1 H3 S9 S12

(g)

15 R1620 110 30 33.0 3.1 1.0 24.55 – 6.30 – 19.2 3.5 4.6 5

20 R1620 810 30 42.0 3.4 1.0 32.40 – 6.80 – 24.8 4.0 5.1 6

R1620 810 353) 41.0 3.4 1.0 30.50 – 5.10 – 22.8 4.0 4.0 5

25 R1620 210 30 47.0 3.4 1.0 38.30 – 11.00 – 29.5 4.0 7.0 8

R1620 210 353) 47.0 3.4 1.0 38.30 – 8.00 – 26.5 4.0 4.0 7

30 R1620 710 30 59.0 3.4 1.0 48.40 – 14.10 – 34.7 4.0 7.0 12

35 R1620 310 401) 69.0 3.4 1.0 58.00 – 17.00 – 40.1 4.0 7.0 16

45 R1620 410 401) 85.0 5.1 2.0 69.80 – 20.50 – 50.0 5.0 7.0 50

55 R1620 510 401) 98.0 5.7 2.0 80.00 – 21.80 – 56.4 6.0 7.0 65

65 R1620 610 401) 124.0 5.6 2.5 76.00 100.0 10.00 52.50 74.7 5.0 9.0 140

20/404)5) R1670 510 002) 60.0 3.1 1.0 18.00 53.4 2.65 7.35 21.7 3.5 4.0 7

25/704) R1670 210 102) 101.0 3.4 1.0 35.00 83.5 4.35 10.75 29.1 4.0 7.0 14

35/904) R1670 310 102) 129.0 3.4 1.0 79.00 116.0 5.60 28.70 40.8 4.0 7.0 25
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B3

B4

B5

S12

H3

A4

E8

S9

E9

E8.1

E8
E9

E9.1

R310ZH 2202 (2009.06)

 R1619 .2. .0

–  DIN EN 10088 

–

–

• 

–

 (mm)

(g)A4 B3 B4 B5 E8 E8.1 E9 E9.1 H3 S9 S12

15 R1619 121 20 32.0 4.3 2.2 3.0 24.55 – 6.30 – 19.0 3.5 4.3 6.0

201) R1619 821 20 42.0 4.9 2.5 3.3 32.40 – 6.80 – 24.3 4.0 5.1 8.0

251) R1619 221 30 47.0 4.9 2.5 3.3 38.30 – 11.00 – 29.0 4.0 7.0 10.0

30 R1619 721 30 59.0 5.7 3.3 4.5 48.40 – 14.10 – 34.5 4.0 7.0 18.0

35 R1619 321 30 69.0 5.7 3.3 4.5 58.00 – 17.00 – 39.5 4.0 7.0 25.0

45 R1619 421 30 85.0 7.1 4.0 5.5 69.80 – 20.50 – 49.5 5.0 7.0 55.0

55 R1619 521 30 98.0 7.7 4.0 5.5 80.00 – 21.50 – 56.0 6.0 7.0 65.0

20/402)3) R1619 522 20 60.0 4.6 2.5 3.3 18.00 53.4 2.65 7.35 21.7 3.5 4.0 7.5

25/702) R1619 222 20 99.0 4.9 2.5 3.3 35.00 83.5 4.30 10.70 28.6 4.0 7.3 14.5

35/902) R1619 322 20 128.6 5.7 3.3 4.5 79.00 116.0 5.80 28.90 41.0 4.0 7.0 40.0

1)   F.N (  ... )  S.N (  ... ) 

2)  

3)   R167. 8.. .. 
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B3

B4S12

H3

A4

E8
S9

E9

B5

A4

E 8

E8.1

E9

E9.1H3

S9S12

B3

B4

R310ZH 2202 (2009.06)

FKM  R1619 . 20 30

–  DIN EN 10088 
FKM ( )

 –  23

 –

 –

 (mm)
A4 B3 B4 B5 E8 E9 H3 S9 S12 (g)

35 R1619 320 30 69 8.4 4 6 58.0 17.0 39.5 4 7 39.0
45 R1619 420 30 85 9.1 4 6 69.8 20.5 49.5 5 7 61.0
55 R1619 520 30 98 9.7 4 6 80.0 21.8 56.4 6 7 80.5

 (mm)
A4 B3 B4 E8 E8.1 E9 E9.1 H3 S9 S12 (g)

65 R1619 620 30 124 9.6 6.5 76 100 10 52.5 74.7 5 9 146

 –  DIN EN 10088 
FKM ( )

 –

 –
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A4

E8

H3

E9

S9S12

B3

B4

1

2

3

R310ZH 2202 (2009.06)

 R1619 .20 .0

1 

2 

3 

–

–

• 

–

 (mm)

A4 B3 B4 E8 E9 H3 S9 S12
(g)

15 R1619 120 50 R1619 120 50 32.0 6.3 4.2 24.55 6.30 19.0 3.5 4.3 16

201) R1619 820 50 R1619 820 50 42.0 6.9 4.5 32.40 6.80 24.3 4.0 5.1 20

251) R1619 220 50 R1619 220 50 47.0 6.9 4.5 38.30 11.00 29.0 4.0 7.0 26

30 R1619 720 50 R1619 720 50 59.0 8.2 5.8 48.40 14.10 34.5 4.0 7.0 42

35 R1619 320 40 R1619 320 50 69.0 8.2 5.8 58.00 17.00 39.5 4.0 7.0 57

45 R1619 420 40 R1619 420 50 85.0 11.1 8.0 69.80 20.50 49.5 5.0 7.0 155

55 R1619 520 40 R1619 520 50 98.0 11.7 8.0 80.00 21.50 56.0 6.0 7.0 195

1)   F.N (  ... )  S.N (  ... ) 
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F1
F

D

F2

F3

D1

D2

R310ZH 2202 (2009.06)

 R1621 .00 05

 SNH R1621  

SLH R1624

–

– 1 

 – O 

• 

 

( )

–   258

 (mm)

D D1 D2 F F1 F2 F3
(g)

15 R1621 100 05 12 6.2 3.4 3.7 3.1 0.5 3.20 0.5

25 R1621 200 05 15 7.2 4.4 3.8 3.2 0.5 5.85 0.9

30 R1621 700 05 16 7.2 4.4 2.8 2.2 0.5 6.10 0.7

35 R1621 300 05 18 7.2 4.4 6.8 6.2 0.5 6.80 2.2

45 R1621 400 05 20 7.2 4.4 9.8 9.2 0.5 8.30 4.1
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A4

H3H

S12

S13

K3

B4

B3

K2

1

R310ZH 2202 (2009.06)

 R1620 .11 20

–

–

–  15 - 20:

–  25 - 65:

–

c
 (1)! 

( )

1)   F.N (  ... )  S.N (  ... ) 

2)   

3)   S.H (  ... ) 

 (mm)

A4 B3 B4 H H3
2) K2 K3

2) S12 S13
(g)

15 R1620 111 20 32 13.1 11 24

283)

19.0 5.5 3.4

7.43)

M3 Ø3 15

201) R1620 811 20 42 15.0 12 30 24.8 6.0 3.5 M3 Ø3 25

251) R1620 211 20 47 15.0 12 36

403)

28.3 6.0 6.0

10.03)

M6 M6 30

30 R1620 711 20 59 15.0 12 42

453)

33.8 6.0 8.0

11.03)

M6 M6 45

35 R1620 311 20 69 15.0 12 48

553)

39.1 6.0 8.0

15.03)

M6 M6 60

45 R1620 411 20 85 16.0 12 60

703)

48.5 6.0 8.0

18.03)

M6 M6 85

55 R1620 511 20 98 17.0 12 70

803)

56.0 6.0 9.0

19.03)

M6 M6 115

65 R1620 611 20 124 18.0 14 90 75.7 7.0 18.0 M8x1 M8x1 250
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S12

S13 A4

H3H

K3

B4

B3

K2

S1210 23,5

A4

H3H

H3H

S12

A4

B4

B3

K2

S13

K3

R310ZH 2202 (2009.06)

 G 1/8 
R1620 .11 30

 G 1/8 

–

–

• S.. (  ... ...) 

 25: 

–

1)   F.N (  ... )  S.N (  ... ) 

2)   

3)   S.H (  ... ) 

4)  

 S..

 25 

 (mm)

A4 B3 B4 H H3
2) K2 K3

2) S12 S13
(g)

251) R1620 211 30 57 19.0 16 36

403)

28.3 8 7.0

11.03)

M6 G 1/8x8 40

30 R1620 711 30 59 19.0 16 42

453)

33.8 8 7.0

10.03)

M6 G 1/8x8 59

35 R1620 311 30 69 19.0 16 48

553)

39.1 8 8.0

15.03)

M6 G 1/8x8 79

45 R1620 411 30 85 20.0 16 60

703)

48.5 8 8.0

18.03)

M6 G 1/8x8 112

55 R1620 511 30 98 21.0 16 70

803)

56.0 8 9.0

19.03)

M6 G 1/8x8 152

65 R1620 611 30 124 20.0 16 90 75.7 8 18.0 M6 G 1/8x8 285

25/704) R1670 211 40 99 19.0 16 35 29.6 8 8.4 M6 G 1/8x8 65

35/904) R1670 311 30 129 19.0 16 50 42.0 8 9.5 M6 G 1/8x8 120
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s (km)

2 000

A

B

C

4 000 6 000 8 000 10 000

1

22

3

4

R310ZH 2202 (2009.06)

 10 000 

–  10 000 

–

–

–

–

–

–  60 °C

–

–

1 

2 

 25 

 

 

 s

(cm3) (km) (cm3/km) (%)

1.2 20 0.06 100.00

5.2 5 000 0.00104 1.73

 s

A  500 

B  1 000 

 s

C  10 000 

3 

4 

 s 

(km)

15 10 000

20 10 000

25 10 000

30 10 000

35 10 000

45 10 000

55 1 500

65 1 000

 1
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K3

E8

S12
S13

A4

E9
K4

K2

H3H

B3

E8.1

E8

E9

E9.1

R310ZH 2202 (2009.06)

R1619 .2. 00 
 

 R1619 .2. 00 

 (Mobil SHC 639)

 65

 (mm)

(cm3) (g)A4 B3 E8 E8.1 E9
2) E9.1

2) H H3
2) K2 K3

2)/K4
2) S12 S13

15 R1619 125 00 31.8 11.5 24.55 – 6.70

10.703)

– 24

283)

19.40

23.403)

5 3.35

7.353)

M3 M3 1.00 15

20 R1619 825 00 43.0 12.5 32.50 – 7.30 – 30 24.90 5 3.70 M3 M3 2.20 20

R1619 826 001) 41.0 12.5 30.50 – 5.60 – 28 22.90 – 3.10 – M3 1.80 20

25 R1619 225 00 47.0 13.0 38.30 – 11.50

15.503)

– 36

403)

29.30

33.303)

5 5.50

9.503)

M6 M6 2.60 25

R1619 226 001) 47.0 13.0 38.30 – 8.50 – 33 26.30 5 4.10 M3 M3 2.50 25

30 R1619 725 00 58.8 14.5 48.40 – 14.60

17.603)

– 42

453)

35.05

38.053)

6 6.05

9.053)

M6 M6 3.85 35

35 R1619 325 00 69.0 16.0 58.00 – 17.35

24.353)

– 48

553)

39.85

46.853)

6 6.90

13.903)

M6 M6 5.70 50

45 R1619 425 00 84.0 17.0 69.80 – 20.90

30.903)

– 60

703)

49.80

59.803)

7 8.20

18.203)

M6 M6 9.60 70

55 R1619 525 00 99.0 18.0 80.00 – 22.30

32.303)

– 70

803)

57.05

67.053)

8 8.90

18.903)

M6 M6 14.50 90

65 R1619 625 00 124.2 19.0 76.00 100 11.00 53.5 90 75.70 8 16.00 M8 M8 30.00 130

1)   F.N (  ... )  S.N (  ... ) 

2)   

3)   S.H (  ... ) 

R1619 .2. 10 
 

 R1619 .2. 10 

– Mobil SHC 639 

(40 °C  1000 mm2/s)

c

 245

c
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~10 mm

1

2

3

R310ZH 2202 (2009.06)

c c c

c

•  

(  1  1)

•  (2)

•  (3)  2 

 36 

• 

•  

• 

•  20  

 10 mm 

 36  (

 2)

 1

 2

 (cm3)

15 0.90

20 2.00

25 2.40

30 3.85

35 5.70

45 9.60

55 14.50

65 30.00

•  1

 2 

• 

•  20 

 

(  2)

 (Dynalub 510)

c
  246

 2
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0 0,1 0,2 0,3 0,4

Fcomb/C

100

1000

1500

10000

100000

s
 (

k
m

)

4

5

3

1

3

5

2

2

4

1

4

5

3

1

3

5

4

1

R310ZH 2202 (2009.06)

 (

) 

c
 (  3  3)!

c
!  

 4

 MA

(Nm)

15 M2.5 x 12 0.3

20 M3 x 14 0.6

25 M3 x 14 0.6

30 M3 x 14 1.2

35 M3 x 16 1.2

45 M4 x 18 1.6

55 M5 x 18 2.0

65 M4 x 20 1.6

 3b (  55 )

–

Dynalub 510 (NLGI 2 ) 

Castrol Longtime PD 2 (NLGI 2 )

–

Mobil SHC 639 ( )

–  

vmax  =  2 m/s

–

–

–  

T  =  20 – 30 °C

 1

 3a (  45 )

 55  (  3b):

•  (3)

•  (1)

 O  (5)  

•  MA (  3) 

 (4)

 45  (  3a):

c
 (2)! ( )

•  (1)

•  (2)

•  (3)

• 

 O  (5)

•  MA (  3) 

 (4)

C  =  (N)

Fcomb =  (N)

Fcomb/C =  (–)

s  = 

 (km)

Fcomb/C 

 Fcomb/C 

 Fcomb  (

 Fpr )  C 

 8 – 9 

 15, 20, 25, 30, 35, 45

 55

 65

 3
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1)  

2)  VSE  =  

3)  

 
 

 

 1: 1) 

 6:  VSE2) 

 2:  3:  2 1)

 7:  2  VSE2)

15 R1620 10. 00, ... R1620 102 00, ... R1620 10. 00, ...

20 R1620 80. 00, ... R1620 802 00, ... R1620 80. 00, ...

25 R1620 20. 00, ... R1620 202 00, ... R1620 20. 00, ...

30 R1620 70. 00, ... R1620 702 00, ... R1620 70. 00, ...

35 R1620 30. 00, ... R1620 302 00, ... R1620 30. 00, ...

45 R1620 40. 00, ... R1620 402 00, ... R1620 40. 00, ...

55 R1620 50. 00, ... R1620 502 00, ... R1620 50. 00, ...

65 R1620 60. 00, ... R1620 602 00, ... R1620 60. 00, ...

20/403) – R1670 502 00, ... –

25/703) – R1670 202 00, ... –

35/903) – R1670 302 00, ... –

25 R1620 25. 00, ... R1620 252 00, ... R1620 25. 00, ...

30 R1620 75. 00, ... R1620 752 00, ... R1620 75. 00, ...

35 R1620 35. 00, ... R1620 352 00, ... R1620 35. 00, ...

45 R1620 45. 00, ... R1620 452 00, ... R1620 45. 00, ...

55 R1620 55. 00, ... R1620 552 00, ... R1620 55. 00, ...

65 R1620 65. 00, ... R1620 652 00, ... R1620 65. 00, ...

R1620 .0. 00

–

–

R1620 .5. 00

–

–

–

–  

200 °C 

–  

80 °C
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:

–

–  35

–

–  6:  VSE 

– : 36

  
 

 4:  2  5: 1) 

 8:  VSE2) 

 9:  ( )

15 R1620 104 00, ... R1620 10. 00, ... R1600 109 00, ...

20 R1620 804 00, ... R1620 80. 00, ... R1600 809 00, ...

25 R1620 204 00, ... R1620 20. 00, ... R1600 209 00, ...

30 R1620 704 00, ... R1620 70. 00, ... R1600 709 00, ...

35 R1620 304 00, ... R1620 30. 00, ... R1600 309 00, ...

45 R1620 404 00, ... R1620 40. 00, ... R1600 409 00, ...

55 R1620 504 00, ... R1620 50. 00, ... R1600 509 00, ...

65 R1620 604 00, ... R1620 60. 00, ... R1600 609 00, ...

20/403) R1670 504 00, ... – R1670 509 00, ...

25/703) R1670 204 00, ... – R1670 209 00, ...

35/903) R1670 304 00, ... – R1670 309 00, ...

25 R1620 254 00, ... R1620 25. 00, ... R1600 259 00, ...

30 R1620 754 00, ... R1620 75. 00, ... R1600 759 00, ...

35 R1620 354 00, ... R1620 35. 00, ... R1600 359 00, ...

45 R1620 454 00, ... R1620 45. 00, ... R1600 459 00, ...

55 R1620 554 00, ... R1620 55. 00, ... R1600 559 00, ...

65 R1620 654 00, ... R1620 65. 00, ... R1600 659 00, ...

: R1620 3 0 6 00, 36

= 0

= 5

 1 - 9

1)  

2)  VSE  =  

3)  
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2

12

S13

B3 Lmax

Lmin
A4

N12

K3

H H3 H4

H3 H4

W

M4 a)

12

2Lmax

Lmin

H3 H4

A4

N12

N13

H

WM4 a)

R310ZH 2202 (2009.06)

 

–

–

–  (  1, 3 - 5)

 15 - 20:

 

 25 - 65 :

•  1  2  SNS 

 

M4x10  2 x 45° 

 BNS :

 2 

–

 (mm) 

A4 B3 H H3 H4 K3 N12 N13 S13 W U

15 45 11 24 26.5 31.5 3.4 11.0 – M3 19.9 1.18

20 42 12 30 24.0 29.2 3.5 13.0 – M3 10.3 1.33

25 45 12 36 28.5 35.0 6.0 15.0 – M3 12.9 1.32

30 55 12 42 34.0 41.0 8.0 18.0 – M6 15.4 1.25

35 64 12 48 39.0 47.0 8.0 22.0 – M6 19.9 1.18

45 83 12 60 49.0 59.0 8.0 30.0 – M6 26.9 1.13

55 96 12 70 56.0 69.0 9.0 30.0 – M6 29.9 1.12

65 120 14 90 75.0 89.0 18.0 40.0 – M8x1 40.4 1.08

20/401) 73 – 27 31.0 35.0 – 11.5 – – 19.9 1.12

25/701) 101 – 35 29.0 35.0 – 14.0 26 – 12.9 1.25

35/901) 128 – 50 42.0 49.0 – 21.5 40 – 19.9 1.18

 (mm)

A4 B3 H H3 H4 K3 N12 N13 S13 W U

25 62 12 36 39.0 44.5 6.0 15 – M6 25.9 1.25

30 67 12 42 42.0 47.5 8.0 18 – M6 25.9 1.25

35 74 12 48 47.0 54.0 8.0 22 – M6 29.9 1.21

45 88 12 60 55.0 64.0 8.0 30 – M6 32.9 1.18

55 102 12 70 63.0 75.0 9.0 30 – M6 37.9 1.16

65 134 14 90 86.0 99.0 18.0 40 – M8x1 52.4 1.11

( )

a) 

1)  
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Lmin LA Lmax

L

L  =  Lmin + Lmax + LA

R310ZH 2202 (2009.06)

Lmax  =  (Stroke + 30) · U

Lmin  =  Lmax – Stroke

  =  + 2
Lmax

W

Lmax =  (mm)

Lmin =  (mm)

Stroke =  (mm)

U =  (–)

W =  (mm)

L =  (mm)

LA =  (mm)
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L1

G

30°

L1

G

max. 11

m
a
x.

6

L1

G

1,6

L1

G

1,5

3,5

10

L1

G

L1

G

R310ZH 2202 (2009.06)

30° 

 (mm)

G L1
(g)

R3417 029 09 M3 5 0.3

R3417 032 091)

 (mm)

G L1
(g)

R3417 004 09 M3 5 1.5

 DIN 3405

 (mm)

G L1
(g)

R3417 008 02 M6 8 2.6

R3417 016 021)

 (mm)

G L1
(g)

R3417 007 02 M6 8 7.4

R3417 006 02 M8x1 8 8.0

 DIN 71412

 (mm)

G L1
(g)

R3417 005 012) M3 5 0.5

1) Resist NR II  DIN EN 10088 

1) Resist NR II  DIN EN 10088 

 B A

 B

 A

2)  

 DIN 71412

 (mm)

G L1
(g)

R3417 023 02 M6 8 7.4
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d1

d2

R310ZH 2202 (2009.06)

 

 Ø 3 mm

O 

 

 Ø (mm)  Ø (mm)   (m) (kg)

R3499 287 00 3 1.7 50 0.4

d1 x d2

(mm) (g)

R3411 130 01 4 x 1.0 0.01

R3411 131 01 5 x 1.0 0.01

R3411 003 01 6 x 1.5 0.03
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L

G

M
6 Ø
3

min. 8

L1

Ø
5

,3SW 9

LG

G

L1

LG
M

3

Ø
1,

5

min. 5

Ø
2,

6

L

6

L1

G

6,5

8,5

12,5

SW 11

M
8

x1

L

LG

L1

L

4,5

5,5

8,5

SW 9

LG

M
6

x0
,7

5

G

20

SW 12

G
 1

/ 8
"

7

LG

G

L1

R310ZH 2202 (2009.06)

 (mm)

G L1 LG
(g)

R3455 030 34 M6 8 6.5 7.5

 (mm)

G L L1 LG
(g)

R3455 030 69 M6 21.0 10.5 7 5.0

R3455 030 87 M6 25.0 14.5 8 5.5

R3455 030 85 M6 26.5 16.0 7 5.0

 (mm)

G L L1 LG
(g)

R3455 030 78 M3 16.5 8.5 6 2.5

 Ø 4 mm 
1)

 Ø 2.5 mm 
1) 

 (mm)

G L L1 LG
(g)

R3455 030 37 M6 22 8 6.5 8.8

 (mm)

G L L1 LG
(g)

R3455 030 38 M6 15.5 8 6.5 4.1

1)   DIN 2353  ( )

*SW = 



173Bosch Rexroth AG

G

SW 91
7

 

M8x1
SW 9

L1L

LG
SW 10

SW

L

G

d

LG

dA

dA.1

SW

L

G

d

L1

LG

dA.1

dA

R310ZH 2202 (2009.06)

 (mm)

G L L1 LG
(g)

R3417 018 09 M6 21.5 8 6.5 18.6

 Ø 4 mm 1) 

1)   DIN 2353  ( )

c

1)

1)  30 bar ( ) 

2)  : MA = 0.5 Nm 

 (mm)

dA dA.1 d±0.1 G L LG SW (g)

R3417 033 09 6.0 7 3 M3 15.5 5 61) 1.4

R3417 034 09 8.0 9 3 M5 18.0 5 8 3.5

R3417 035 09 8.5 10 4 M6 20.5 8 9 4.6

R3417 036 09 10.0 12 6 M6 21.5 8 10 4.8

 (mm)

dA dA.1 d±0.1 G L L1 LG SW (g)

R3417 037 09 6.0 7 3 M3 13.7 18.0 5 62) 1.7

R3417 038 09 8.0 10 4 M6 19.5 24.7 8 9 5.1

R3417 039 09 10.5 12 6 M6 20.0 25.0 8 9 6.1

1)  : MA = 0.5 Nm *SW = 
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 176  177
 177

 178  178  179

 179
 179 (  BNS )  180
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L S

L S

A

B

R310ZH 2202 (2009.06)

c
 178

–

–

–

–

–  ( )

A  ( )

–

B 

–

–

 LS

c
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L

LS

L

min. 300 mm

R310ZH 2202 (2009.06)

 SNS 

 1

( )

–  SNS

–  35

–  L = 2696 mm

:

R1619 330 20, 2696 mm

 L (mm) (g/m)

15 R1619 130 00, .... 10

20 R1619 830 00, .... 29

25 R1619 230 00, .... 32

30 R1619 730 00, .... 40

35 R1619 330 20, .... 80

45 R1619 430 20, .... 100

55 R1619 530 20, .... 120

65 R1619 630 20, .... 148

LS =  (mm)

L =  (mm)

 2

( )

–  SNS

–  35

–  L = 2696 mm

–  LS = 1200 mm

:

R1619 330 30, 2696, 1200 mm

 L (mm), 

 LS (mm)

(g/m)

15 R1619 130 10, .... 10

20 R1619 830 10, .... 29

25 R1619 230 10, .... 32

30 R1619 730 10, .... 40

35 R1619 330 30, .... 80

45 R1619 430 30, .... 100

55 R1619 530 30, .... 120

65 R1619 630 30, .... 148

–
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A

B

R310ZH 2202 (2009.06)

–

 

(A)  (B)

(g)

25 R1619 210 80 170

30 R1619 710 80 200

35 R1619 310 60 200

45 R1619 410 60 210

55 R1619 510 60 210

65 R1619 610 60 280

(g)

15 R1619 115 10 40

20 R1619 815 10 50

25 R1619 215 10 80

30 R1619 715 10 100

35 R1619 315 30 100

45 R1619 415 30 130

55 R1619 515 30 210

65 R1619 615 30 270

–
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– :

–

–

 (  2 )

 

 

 

( )

 

(g)

 

( )

 

(g)

 / 

( )

 

(kg)

15 R1619 139 00 0.8 R1619 139 20 5.5 R1619 139 01 / 1000 0.8

20 R1619 839 00 0.9 R1619 839 20 6.0 R1619 839 01 / 1000 0.9

25 R1619 239 00 1.0 R1619 239 20 7.0 R1619 239 01 / 1000 1.3

30 R1619 739 00 1.7 R1619 739 20 9.0 R1619 739 01 / 1000 1.7

35 R1619 339 10 2.0 R1619 339 30 10.0 R1619 339 01 / 1000 2.5

45 R1619 439 00 4.0 R1619 439 20 13.0 R1619 439 01 / 700 2.6

55 R1619 539 00 4.0 R1619 539 20 20.0 R1619 539 01 / 500 2.1

65 R1619 639 00 6.0 R1619 639 20 20.0 R1619 639 01 / 300 1.7

 (  2 )  (  100 )

 

 

 

( ) (g)

 

( ) (kg)

15 R1619 139 50 11 R1619 139 60 1.1

20 R1619 839 50 13 R1619 839 60 1.3

25 R1619 239 50 14 R1619 239 60 1.4

30 R1619 739 50 22 R1619 739 60 2.2

35 R1619 339 50 30 R1619 339 60 3.0

45 R1619 439 50 56 R1619 439 60 5.6

55 R1619 539 50 62 R1619 539 60 6.2

65 R1619 639 50 84 R1619 639 60 8.4

:

–

 – DIN EN 10088 

–

: 

–

 – DIN EN 10088 
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 (g)
15 R1605 100 80 0.05
20 R1605 800 80 0.10
25 R1605 200 80 0.30
30 R1605 300 80 0.60
35 R1605 300 80 0.60
45 R1605 400 80 1.00
55 R1605 500 80 1.70
65 R1605 600 90 2.10
20/40 R1605 100 80 0.05
25/70 R1605 200 80 0.30
35/90 R1605 300 80 0.60

 (g)
25 R1606 200 75 2
30 R1606 300 75 3
35 R1606 300 75 3
45 R1606 400 75 6
55 R1606 500 75 8
65 R1606 600 75 9
25/70 R1606 200 75 2
35/90 R1606 300 75 3

 –
!

 – !
“ ”

“ ”

1)  

 (kg)
25 R1619 210 001) 0.37
30 R1619 710 001) 0.37
35 R1619 310 10 0.57
45 R1619 410 10 0.85
55 R1619 510 10 1.50
65 R1619 610 001) 1.85
25/70 R1619 210 40 0.75
35/90 R1619 310 40 1.05

 – !



180 Bosch Rexroth AG

O7

T1 T

LE7

8 

A7

H7

ØS5

l1
l3 8 ±15'

h 4

h3
h1

S8

l4

r1 r3

R310ZH 2202 (2009.06)

–

–

–

 (mm)

A7 E7 H7 L O7
1) S5 T T1

(kg)

15 R1619 200 01 12.0 6 10 957 M5x20 6.0 60 28.5 0.8

20

25

30

35

45 R1619 400 01 19.0 9 16 942 M8x25 9.0 105 51.0 2.0

55

65

 (mm)

h1 –0.2 h3
+1 h4

+2 l1
±0.05 l3

–0.1 l4
±0.1 r1 max r3 max S8

15 3.5 12.5 15 27 14.9 21 0.4 0.5 M5

20 4.0 12.5 15 32 19.9 26 0.5 0.5 M5

25 4.0 12.5 15 35 22.9 29 0.8 0.5 M5

30 5.0 12.5 15 40 12.9 34 0.8 0.5 M5

35 6.0 12.5 15 46 33.9 40 0.8 0.5 M5

45 8.0 19.0 16 64 44.9 54 0.8 0.5 M8

55 10.0 19.0 16 72 52.9 62 1.2 0.5 M8

65 10.0 19.0 16 82 62.9 72 1.2 0.5 M8

1)   O7  DIN 6912
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 – KBH

 – KBHS

–

–

–

–

–

–

–

–  1 

–  2 000 

–

–  

–

–  150 bar

–

–

–

–  

KBH :

–

–  DIN 645 

KBHS :

–

–

–

 – KBH 

–

c  187
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KBH, FLS  184 KBHS  186KBH, SLS  185

R310ZH 2202 (2009.06)

: 0 bar (KBHS)

 2  3 

 2  3 

 ( ) 

: 150 bar (KBHS)

 150 bar 

: 50 - 150 bar (KBH) : 0 bar (KBH)



184 Bosch Rexroth AG

F

E1

B1B3 E2E3

S2

S1

S2

S1

A

N2

N1

H1H

G1
a)

b)

R310ZH 2202 (2009.06)

 KBH

 1)      (N)  (mm)
6) (kg)

                                               A B1 B3 max H H1 E1 E2 E3 F G1 N1
4) N2

5) S1 S2
(cm3)

25 R1619 240 21 2 2002) 70 92.0 102.3 36 29.5 57 45 40 8 1/8" 9 7.0 6.8 M8 0.6 1.10

35 R1619 340 21 5 7003) 100 120.5 141.0 48 40.0 82 62 52 12 1/8" 12 10.2 8.6 M10 1.1 2.69

45 R1619 440 21 9 9003) 120 155.0 178.0 60 50.0 100 80 60 15 1/8" 15 12.4 10.5 M12 1.8 5.20

55 R1619 540 21 13 7003) 140 184.0 209.0 70 57.0 116 95 70 16 1/8" 18 13.5 12.5 M14 2.4 8.40

65 R1619 640 21 22 7003) 170 227.0 264.0 90 76.0 142 110 82 20 1/4" 23 14.0 14.5 M16 3.8 17.30

 SNS

– :

–  25: 100 bar

–  35 - 65: 150 bar

–  t: 0 - 70°C

 

c
 187

–  HLP46 

–

–

–

–

• 

a) *) G1

b) 

*) 

1)   (ISO-VG 68)

2)  100 bar  

3)  150 bar 

4)   ISO 4762 

5)   DIN 7984 

6)  



185Bosch Rexroth AG

H1H

S2

A

N3

F

B1B3 E 2

E1

G1
a)

b)

R310ZH 2202 (2009.06)

 SNS

– :

–  65: 150 bar

–  t: 0 - 70°C

 

c
  187

–  HLP46 

–

–

–

–

• 

a) *) G1 

b) 

*) 

 1)       (N)  (mm)
3) (kg)

                                                  A B1 B3 max H H1 E1 E2 F G1 N3 S2
(cm3)

65 R1619 640 20 22 7002) 126 227 264 90 76 76 120 20 1/4" 21 M16 3.8 14.40

1)    (ISO-VG 68)

2)   100 bar  

3)   



186 Bosch Rexroth AG

E1

B3 E2E3B1

A

N3

F

H1H

S2
G1a)

b)

R310ZH 2202 (2009.06)

KBHS

 SNS

( )

– :

–  35: 160 bar

–  t: 0 - 70°C

c
  187

–  HLP46 

–

–

–

–

• 

a) *) G1

b) 

*) 

1) 

 (mm)
3) (kg)

                 (N)                              A B1 B3 max H H1 E1 E2 E3 F G1 N3 S2
(cm3)

354) R1619 342 21 7 5002) 100 155 175.4 48 42 41 122 46 9 1/8" 15 M8 5.0 3.80

1)   (ISO-VG 68)  

2)  150 bar 

3)  

4)  



187Bosch Rexroth AGR310ZH 2202 (2009.06)

c
UVV VDE

c  1.5 bar!

c

c

c

c : 

–

–  4.5 bar (MBPS)  5.5 bar (TKPS, UBPS, MKS, LCPS) 

c

c
 

 

c

c



188 Bosch Rexroth AG R310ZH 2202 (2009.06)

–

–

–

–  DIN 645 

–

–

–  

–

–  50 - 150 bar 

–

–

–

c   187



189Bosch Rexroth AG

KWH, FLS  191 KWH, SLH  193KWH, SLS  192

R310ZH 2202 (2009.06)

: 50 - 150 bar : 0 bar



190 Bosch Rexroth AG

10000

20000

2000

4000

30000

40000

0

50000

20 40 60 80 100 120 1400

20000

22000

24000

18000

16000

14000

12000

10000

8000

6000

60000

70000

80000

90000

160 180

F
n
 (

N
)

F
h

a
 (

N
)

p (bar)

35

25

30

45

55

65

R310ZH 2202 (2009.06)

Fha       Fn · 2 · 0

Fha, zul   Fha / fS

 KWH 

FLS-   

 25 - 65

:

–  25 – 30: 100 bar 

–  35 – 65: 150 bar 

fS =  (-)

Fha =  (N)

( 0 = 0.13 )

Fha, zul =  (N)

Fn =  (N)

0 =  (-)

p =  (bar)

 ( ):  Fn  

:  0  =  0.13 ( )

 KWH  55

: p   120 bar

: Fn    38 500 N ( )

: Fha   38 500 N · 2 · 0.13

  10 010 N

 fS : 

–

–

–

 KWH  55

:  Fha   10 010 N ( )

: fS   1.25 ( )

: Fha, zul    10 010 N / 1.25

  8 000 N



191Bosch Rexroth AG

F

E1

B1B3 E2E3

S2

S1

S2

S1

A

N2

N1

H1H

G1
a)

b)

R310ZH 2202 (2009.06)

1)  (mm)
6) (kg)

(N) A B1 B3 max H H1 E1 E2 E3 F G1 N1
4) N2

5) S1 S2
(cm3)

25 R1619 242 11 2 2002) 70 92.0 102.3 36 29.5 57 45 40 8.0 1/8" 9 7.0 6.8 M8 0.6 1.22

30 R1619 742 11 3 0002) 90 103.5 115.4 42 35.0 72 52 44 10.5 1/8" 11 8.0 8.6 M10 0.7 2.09

35 R1619 342 11 5 7003) 100 120.5 133.0 48 40.0 82 62 52 12.0 1/8" 12 10.2 8.6 M10 1.1 2.69

45 R1619 442 11 9 9003) 120 155.0 170.0 60 50.0 100 80 60 15.0 1/8" 15 12.4 10.5 M12 1.8 5.32

55 R1619 542 11 13 7003) 140 184.0 201.0 70 57.0 116 95 70 16.0 1/8" 18 13.5 12.5 M14 2.4 8.40

65 R1619 642 11 22 7003) 170 227.0 256.0 90 76.0 142 110 82 20.0 1/4" 23 14.0 14.5 M16 3.8 17.30

 SNS

– :

–  25 - 30: 100 bar

–  35 - 65: 150 bar

–  t: 0 - 70°C

c
 187

–  HLP46 

–

–

–

–

• 

a) *) G1

b) 

*) 

1)   (ISO-VG 68)           

   190

2)  100 bar  

3)  150 bar 

4)   ISO 4762 

5)   DIN 7984 

6)  



192 Bosch Rexroth AG

H1H

S2

A

F

10

B1B3 E 2

E1

N3

G1a)

G1b)

c)

R310ZH 2202 (2009.06)

 KWH 

1)  (mm)
4) (kg)

(N) A B1 B3 max H H1 E1 E2 F G1 N3 S2
(cm3)

25 R1619 242 51 1 6002) 48 92.0 102.3 36 29.5 35 50 8 1/8" 8 M6 0.6 1.22

30 R1619 742 51 3 0002) 60 103.5 115.4 42 35.0 40 60 9 1/8" 8 M8 0.7 2.09

35 R1619 342 51 3 5002) 70 120.5 134.0 48 40.0 50 72 12 1/8" 13 M8 1.1 2.02

45 R1619 442 51 7 4002) 86 155.0 170.0 60 50.0 60 80 15 1/8" 15 M10 1.8 4.00

55 R1619 542-51 13 7003) 100 184.0 201.0 70 57.0 75 95 16 1/8" 18 M12 2.4 6.10

65 R1619 642 51 22 7003) 126 227.0 256.0 90 76.0 76 120 20 1/4" 21 M16 3.8 14.40

 SNS

– :

–  25 - 30: 100 bar

–  35, 55, 65: 150 bar

–  45: 110 bar

–  t: 0 - 70°C

c
  187

–  HLP46 

–

–

–

–

• 

a) *) G1

b)  25 - 30 *) G1

c) 

*) 

1)    (ISO-VG 68)

  190

2)  100 bar 

3)  150 bar 

4)  



193Bosch Rexroth AG

H1H

S2

A

N3

F

10

B1B3 E 2

E1

G1a)

G1b)

c)

R310ZH 2202 (2009.06)

1)  (mm)
4) (kg)

(N) A B1 B3 max H H1 E1 E2 F G1 N3 S2
(cm3)

25 R1619 242 31 1 6002) 48 92.0 102.3 40 33.5 35 50 12 1/8" 12 M6 0.6 1.10

30 R1619 742 31 3 0002) 60 103.5 115.4 45 38.0 40 60 12 1/8" 11 M8 0.7 1.90

35 R1619 342 31 3 5002) 70 120.5 134.0 55 47.0 50 72 18 1/8" 13 M8 1.1 2.46

45 R1619 442 31 7 4002) 86 155.0 170.0 70 60.0 60 80 24 1/8" 18 M10 1.8 4.95

55 R1619 542 31 13 7003) 100 184.0 201.0 80 67.0 75 95 26 1/8" 19 M12 2.4 7.90

 SNS

– :

–  25 - 30: 100 bar

–  35, 55, 65: 150 bar

–  45: 110 bar

–  t: 0 - 70°C

c
  187

–  HLP46 

–

–

–

–

• 

a) *) G1 

b)  25 - 30 *) G1

c) 

*) 

1)    (ISO-VG 68)

  190

 

2)  100 bar  

3)  150 bar 

4)  



194 Bosch Rexroth AG R310ZH 2202 (2009.06)

–

–

–

 – Z 

–

–

–

–

–

–

–

–  1 

–  2 000 

–

–

–

–

–  

–

–

MBPS :

–

–  

4.5 bar  3 800 N 

TKPS :

–

 5.5 bar  

4 800 N 

–

 6 700 N

–

–  DIN 645 

UBPS :

–

 5.5 bar  2 800 N 

–

 3 800 N

–

–  DIN 645 

 –  TKPS 

–

c   187



195Bosch Rexroth AG

MBPS  196

UBPS  202

R310ZH 2202 (2009.06)

: 0 bar

 (

) 

 MBPS TKPS  UBPS 

:  4.5 - 8 bar (MBPS)

5.5 - 8 bar (TKPS)

5.5 - 8 bar (UBPS)

–

TKPS   200TKPS   198



196 Bosch Rexroth AG

a)b)

R310ZH 2202 (2009.06)

 MBPS

1)

a)
b)

 6 mm

1) 6 bar 
 (ISO-VG 68)

R1619 .40 31

 SNS

( )
 –  4.5 bar 
 – : 8 bar
 –  t: 0 - 70°C

 –
 –

 25 μm
 –

 187

 ( )
1)

(N) (dm3/ )
20 R1619 840 31 750 0.034
25 R1619 240 31 1 300 0.048
30 R1619 740 31 2 000 0.065
35 R1619 340 31 2 600 0.093
45 R1619 440 31 3 800 0.099
55 R1619 540 31 4 700 0.244
65 R1619 640 31 4 700 0.244



197Bosch Rexroth AG

A

E1

E3

N3

H1

H2

F3 F1

F4

B1

B2

D1

D2

B

A1

H

F2

E1

E2

E3

G1
a)

b)d)

S2

f)

g)

e)d)

c)

R310ZH 2202 (2009.06)

MBPS

 (mm)

A A1 B B1 B2 max D1 D2 E1 E2 E3 F1 F2 F3 F4 G1 H H1
1) H2 N3 S2

(kg)

20 66 45.7 44 19.0 94.5 16 18 20 - 22.0 5.5 15.5 6.0 35.5 M5 30 25.8 16.2 8.6 M6 0.7

25 75 49.0 44 20.2 95.5 22 22 20 - 22.0 6.5 16.5 7.0 34.7 M5 36 32.5 20.0 8.0 M6 1.0

30 90 58.0 47 29.0 107.5 25 25 22 - 23.0 7.2 30.5 7.2 40.0 M5 42 38.5 24.0 9.0 M8 1.8

35 100 68.0 46 27.7 106.2 28 28 24 - 24.5 9.0 19.0 9.5 38.0 G1/8" 48 42.0 26.5 10.0 M8 1.9

45 120 78.8 49 32.2 113.7 30 30 26 - 24.5 15.0 31.1 12.2 41.6 G1/8" 60 52.0 35.5 15.0 M10 2.3

55 140 97.0 62 41.0 145.0 39 39 38 38 12.0 11.0 23.0 11.0 40.0 M5 70 59.0 38.0 18.0 M10 3.7

65 150 106.0 62 41.0 145.0 39 38 38 38 12.0 16.0 23.0 16.0 40.0 M5 90 75.5 53.5 18.0 M10 4.2

a) *) G1 

b) 

c) 

d) 

e)  ( )

f) 

g) 

*) 

1)   .H. (... ...) 

 55 – 65



198 Bosch Rexroth AG

a)b) a)b)

R310ZH 2202 (2009.06)

1) 2)

a)
b)

:  6 mm

a)
b)

:  6 mm

1)  
(ISO-VG 68)

2)   5.5 bar  2  5  3  5 

 ( )

1)

(N) 

2)

(N) (dm3/ ) (dm3/ )

35 R1619 340 11 2 200 3 200 0.150 0.335
45 R1619 440 11 3 800 5 000 0.243 0.542
55 R1619 540 11 4 800 6 700 0.318 1.062

 TKPS
R1619 .40 11

SNS

( )
 –  5.5 bar 
 – : 8 bar
 –  t: 0 - 70°C

 –
 –
 –

 25 μm
 –

 187



199Bosch Rexroth AG

E1

E4

E7

Ø15,SW13

6,5

E3

B3 B1

B5

A

N3

H1

F5

H

S2

F4 F1

F2F3

G2
b)

f)

G3
c) G1

a)

g)

e)d)

S2

S1

N2

R310ZH 2202 (2009.06)

 (mm)

A B1 B3 max B5 E1 E3 E4 E7 F1 F2 F3 F4 F5

35 100 136 156.4 46 82 5.0 31.0 88.0 10.0 77 28 82 8.0

45 120 152 174.0 48 100 10.0 40.0 88.0 9.0 100 18 96 9.0

55 140 183 208.0 48 116 12.5 47.5 100.5 8.5 65 70 110 8.5

 (mm)

G1 G2 G3 H H1
1) N2

2) N3 S1 S2
(kg)

35 G1/8" G1/8" M5 48 42 9.5 10.0 8.6 M10 2.60

45 G1/8" G1/8" M5 60 52 12.4 15.0 10.5 M12 4.65

55 G1/8" G1/8" G1/8" 70 59 12.5 12.5 12.2 M14 6.60

1)  

2)   DIN 7984 

 TKPS

a) *) G1 

b) *) G2 

c) *) G3  ( )

d)  

e) 

f)  G2 ( )

g) 

*) 



200 Bosch Rexroth AG

a)b) a)b)

R310ZH 2202 (2009.06)

1) 2)

a)
b)

:  6 mm

a)
b)

:  6 mm

 ( )

1)

(N)

2)

(N) (dm3/ ) (dm3/ )

35 R1619 340 10 2 200 3 200 0.150 0.335
45 R1619 440 10 3 800 5 000 0.243 0.542
55 R1619 540 10 4 800 6 700 0.318 1.062

1)  
(ISO-VG 68)

2)   5.5 bar  2  5  3  5 

 TKPS
R1619 .40 10

SNS

( )
 –  5.5 bar 
 – : 8 bar
 –  t: 0 - 70°C

 –
 –
 –

 25 μm
 –

 187



201Bosch Rexroth AG

E1

E4

E7

Ø15,SW13

6,5

E3

E2

B3 B1B2

E1

A

N3

H1

F5

H

S2

F4 F1

N1

S2

S1 F2F3

B5

G2
b)

f)

G3
c) G1

a)

g)

e)d)

S2

S1

N2

R310ZH 2202 (2009.06)

 (mm)

A B1 B2 B3 max B5 E1 E2 E3 E4 E7 F1 F2 F3 F4 F5

35 100 136 159.0 179 46 82 62.0 5.0 31.0 88.0 10.0 77 28 82 8.0

45 120 152 177.5 199 48 100 80.0 10.0 40.0 88.0 9.0 100 18 96 9.0

55 140 183 207.5 232 48 116 95.0 12.5 47.5 100.5 8.5 65 70 110 8.5

 (mm)

G1 G2 G3 H H1
1) N1

2) N2
3) N3 S1 S2

(kg)

35 G1/8" G1/8" M5 48 42 14 9.5 10.0 8.6 M10 2.90

45 G1/8" G1/8" M5 60 52 18 12.4 15.0 10.5 M12 5.10

55 G1/8" G1/8" G1/8" 70 59 18 12.5 12.5 12.2 M14 7.30

1)  

2)   ISO 4762 

3)   DIN 7984 

 TKPS

a) *) G1 

b) *) G2 

c) *) G3  ( )

d)  

e) 

f)  G2 ( )

g) 

*) 



202 Bosch Rexroth AG

b)a) b)a)

R310ZH 2202 (2009.06)

1) 2)

a)
b)

:  6 mm

a)
b)

:  6 mm

1)  
(ISO-VG 68)

2)   6.0  bar  2  5  3 
 5 

3)   98/37/EG (  2009  12  28 )
 2006/42/EG (  2009  12  29 )

 ( )

1)

(N) 

2)

(N) (dm3/ ) (dm3/ )

25 R1619 240 51 1 850 2 650 0.080 0.165
30 R1619 740 51 2 500 3 300 0.111 0.274
353) R1619 340 51 2 800 3 800 0.139 0.303

 UBPS
R1619 .40 51

SNS

( )
 –  5.5 bar 
 – : 8 bar
 –  t: 0 - 70°C

 –
 –
 –

 25 μm
 –

 187



203Bosch Rexroth AG

E1

E7

SW

X
E6

E3

B3 B1 E2

A

N3

H1

N4

H

S2 S3

S2

F1

F3
F2

F4

f)

g)g)

d)

G1a) G2b)c)e)

R310ZH 2202 (2009.06)

UBPS

1)   .H. (... ...) 

 (mm)

A B1 B3 max E1 E2 E3 E6 E7 F1 F2 F3 F4

25 70 99 115.1 57 45 20 20 49.5 6.5 11 34.3 59.0

30 90 109 128.7 72 52 22 22 54.5 6.5 11 40.8 66.5

35 100 109 131.0 82 62 26 24 54.5 8.0 11 40.8 66.5

 (mm)

G1 G2 H H1
1) N3 N4 S2 S3 X SW (kg)

25 M5 M5 36 31 7 7 M8 M6 5.5 Ø8. SW7 1.20

30 M5 M5 42 37 8 8 M10 M8 5.5 Ø8. SW7 1.80

35 G1/8" G1/8" 48 42 10 10 M10 M8 6.5 Ø15. SW13 2.25

a) *) G1 

b) *) G2 

c) 

d)  ( ) 

e) 

f)  G2 ( )

g) 

*) 



204 Bosch Rexroth AG R310ZH 2202 (2009.06)

–

–

–

–

–

 – LCP  LCPS 

–

–

–

–

MK :

–

–  4 - 8 bar 

–

MKS :

–  

( )

–  5.5 - 8 bar ( )

–

 

LCP :

–

–  5.5 - 8 bar  

–

 

LCPS :

–  

( ) 

–  5.5 - 8 bar ( )

–

c   187



205Bosch Rexroth AG

MK  206 MKS  208

LCPS  212

LCP  210

R310ZH 2202 (2009.06)

: 5.5 - 8 bar (MKS/ LCPS)

–

: 0 bar (MKS/LCPS)

 MKS 

 ( ) 

LCPS 

 ( )

:  4.0 - 8 bar (MK)

5.5 - 8 bar (LCP)

 LCP 

: 0 bar (MK/LCP)



206 Bosch Rexroth AG

a)b)

R310ZH 2202 (2009.06)

1)   6 bar  

 (ISO-VG 68)

1)

a) 

b) 

–  15 - 20:  4 mm

–  25 - 65:  6 mm

 MK

 SNS

 BNS 

 

– : 8 bar

–  t: 0 - 70°C

–

–

 25 μm

–

c
  187

 ( )
1)

(N) (dm3/ )

15 R1619 142 60 650 0.011

20 R1619 842 60 1 000 0.019

25 R1619 242 60 1 200 0.021

30 R1619 742 60 1 750 0.031

35 R1619 342 60 2 000 0.031

45 R1619 442 60 2 250 0.041

55 R1619 542 60 2 250 0.041

65 R1619 642 60 2 250 0.041

20/40 R1619 842 62 650 0.019

25/70 R1619 242 62 1 200 0.021

35/90 R1619 342 62 2 000 0.031



207Bosch Rexroth AG

E1

H1H

N3

A

E1

B

E3

E2

F3

H1H

N3

A

X

Ø8, SW7 

F4

F2

F3

F4

F2

B

E3

E2

F1

F1

X

Ø8, SW7 

S2

e)

e)

b)

d)

c)

b)

c)

S2
a)

a)

R310ZH 2202 (2009.06)

MK

a) *) M5

b) *) M5

c) 

d)  MK  ( )

e)  M5 ( )

*) 

 (mm)

A B E1 E2 E3 F1 F2 F3 F4 H H1
1) N3 S2 X (kg)

15 55 39 15 15 15.5 5.6 34.0 16.1 34.0 24 20.8 4.5 M4 6.5 0.25

20 66 39 20 20 9.0 4.5 17.3 6.0 34.5 30 27.0 6.0 M6 5.5 0.36

25 75 35 20 20 5.0 7.0 17.5 7.0 30.0 36 32.5 8.0 M6 5.5 0.45

30 90 39 22 22 8.5 8.5 15.0 10.3 24.5 42 38.5 9.0 M8 5.5 0.72

35 100 39 24 24 7.5 11.0 14.5 12.0 24.5 48 44.0 10.0 M8 5.5 0.88

45 120 49 26 26 11.5 14.5 19.5 14.5 29.5 60 52.0 15.0 M10 5.5 1.70

55 128 49 30 30 9.5 17.0 19.5 17.0 29.5 70 57.0 15.0 M10 5.5 1.95

65 138 49 30 30 9.5 14.5 19.5 14.5 29.5 90 73.5 20.0 M10 5.5 2.68

20/40 80 39 20 20 15.5 5.0 4.5 5.0 31.0 27 23.5 4.5 M4 5.5 0.37

25/70 120 35 50 20 5.0 7.0 17.5 9.0 30.0 35 32.5 8.0 M6 5.5 0.62

35/90 156 42 60 20 9.5 11.5 18.0 14.0 36.5 50 45.5 10.0 M10 5.5 0.88

1)   .H. (... ...)   217

 MK



208 Bosch Rexroth AG

b)a) b)a)

R310ZH 2202 (2009.06)

1) 2)

a)
b)

 –  15 - 20:  4 mm
 –  25 - 65:  6 mm

a)
b)

 –  15 - 20:  4 mm
 –  25 - 65:  6 mm

1)  
(ISO-VG 68)

2)   6.0  bar  2  5  3 
 5 

 MKS
R1619 .40 60

SNS

R1619 .40 62

BNS

 ( )
 –  5.5 bar 
 – : 8 bar
 –  t: 0 - 70°C

 –
 –

 25 μm
 –

 187

 ( )
1)

  )N(

2)

(N) (dm3/ ) (dm3/ )

15 R1619 140 60 400 1 050 0.011 0.035
20 R1619 840 60 600 1 300 0.019 0.063
25 R1619 240 60 750 1 500 0.021 0.068
30 R1619 740 60 1 050 2 600 0.031 0.121
35 R1619 340 60 1 250 3 250 0.031 0.129
45 R1619 440 60 1 450 3 300 0.041 0.175
55 R1619 540 60 1 450 3 300 0.041 0.175
65 R1619 640 60 1 450 3 300 0.041 0.175
20/40 R1619 840 62 400 1 050 0.019 0.063
25/70 R1619 240 62 750 1 950 0.021 0.068
35/90 R1619 340 62 1 250 3 250 0.031 0.129



209Bosch Rexroth AG

E1

B

B1

E3

E2

F1 F3

H1

H2

H

N3

A

X

Ø8, SW7 

A1

F2

F4

D

e)

b)

a)

d)

c)
S2

E1

H1H

N3

A

X

F1 F3

F2

F4

A1

Ø8, SW7 B

B1

E3

E2

H2

D

S2

e)

b)

a)

c)

R310ZH 2202 (2009.06)

MKS

1)   .H. (... ...)   217

 (mm)

A A1 B B1 max D E1 E2 E3 F1 F2 F3 F4 H H1
1) H2 N3 S2 X (kg)

15 55 34.0 39 58.5 16 15 15 15.5 16.1 34.0 5.6 34.0 24 20.8 11.6 4.5 M4 6.5 0.29

20 66 43.0 39 61.5 20 20 20 9.0 6.0 34.5 4.5 17.3 30 27.0 15.5 6.0 M6 5.5 0.41

25 75 49.0 35 56.5 22 20 20 5.0 7.0 30.0 7.0 17.5 36 32.5 20.0 8.0 M6 5.5 0.50

30 90 58.0 39 68.5 25 22 22 8.5 10.3 24.5 8.5 15.0 42 38.5 24.0 9.0 M8 5.5 0.81

35 100 68.0 39 67.5 28 24 24 7.5 12.0 24.5 11.0 14.5 48 44.0 28.0 10.0 M8 5.5 1.00

45 120 78.8 49 82.5 30 26 26 11.5 14.5 29.5 14.5 19.5 60 52.0 35.5 15.0 M10 5.5 1.84

55 128 86.8 49 82.5 30 30 30 9.5 17.0 29.5 17.0 19.5 70 57.0 40.0 15.0 M10 5.5 2.08

65 138 96.8 49 82.5 30 30 30 9.5 14.5 29.5 14.5 19.5 90 73.5 55.0 20.0 M10 5.5 2.86

20/40 80 59.0 39 58.5 16 20 20 15.5 5.0 31.0 5.0 4.5 27 23.5 14.0 4.5 M4 5.5 0.39

25/70 120 94.0 35 56.5 22 50 20 5.0 9.0 30.0 7.0 17.5 35 32.5 20.0 8.0 M6 5.5 0.68

35/90 156 124.0 42 70.5 28 60 20 9.5 14.0 36.5 11.5 18.0 50 45.5 30.0 10.0 M10 5.5 0.89

 MKS

a) *) M5

b) *) M5

c) 

d)  MKS  ( )

e)  M5 ( )

*) 
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a)b)

R310ZH 2202 (2009.06)

 LCP

 SNS

 

– : 8 bar

–  t: 0-60°C

–

–

 25 μm

–

c
  187

 ( )
1)

(N) (dm3/ )

25 R1619 242 73 850 0.015

1)   6 bar  

 (ISO-VG 68)

1)

a) 

b) 

–  15 - 20:  4 mm

–  25 - 65:  6 mm
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B

E3

E2

E1

H3
HH1

X

F2A

F4

F3 F1

N3

Ø8, SW7

e)

c) a)b)

S2

d)

R310ZH 2202 (2009.06)

LCP

1)   .H. (... ...) 

a) *) M5

b) *) M5

c) 

d)  ( )

e)  M5 ( )

*) 

 (mm)

A B E1 E2 E3 F1 F2 F3 F4 H H1
1) H3 N3 S2 X (kg)

25 61.4 41 23.9 9.5 9.75 6.5 36.0 6.5 24.5 36.0 32.5 24.55 7.7 M5 6.5 0.27
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b)a) b)a)

R310ZH 2202 (2009.06)

 LCPS
R1619 .40 70

SNS

 ( )
 –  5.5 bar 
 – : 8 bar
 –  t: 0 - 60°C

 –
 –

 25 μm
 –

 187

 ( )
1)

(N)

2)

(N) (dm3/ ) (dm3/ )

25 R1619 240 70 650 1 050 0.015 0.082

1) 2)

a)
b)

 –  15 - 20:  4 mm
 –  25 - 65:  6 mm

a)
b)

 –  15 - 20:  4 mm
 –  25 - 65:  6 mm

1)  
(ISO- VG 68)

2)   6.0  bar  2  5  3 
 5 
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B1

B

E3

E2

E1

H3 HH1

H2

A1

X

D

F4A

F2

F1 F3

N3

Ø8, SW7

e)

c) b)a)

S2

d)

R310ZH 2202 (2009.06)

LCPS

1)   .H. (... ...) 

a) *) M5

b) *) M5

c) 

d)  ( )

e)  M5 ( )

*) 

 (mm)

A A1 B B1max D E1 E2 E3 F1 F2 F3 F4 H H1
1) H2 H3 N3 S2 X (kg)

25 61.4 24.5 41 62.5 22 23.9 9.5 9.75 6.5 24.5 6.5 36.0 36 32.5 20.0 24.55 7.7 M5 6.5 0.35
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HK  215 HK  216

R310ZH 2202 (2009.06)

 –
 –
 –
 –

 –
 –

 –
 –
 –
 –  2 000 N

 SNH R1621  SLH R1624 

 187

 217

 MK, MKS  HK
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HK 

H1

A

H

L

C

N3 B

E3

E2

E1

L2

L1

X X

a)

S2

b)

R310ZH 2202 (2009.06)

1)

(N) (Nm)

15 R1619 142 82 1 200 4

20 R1619 842 82 1 200 5

25 R1619 242 82 1 200 7

30 R1619 742 82 2 000 15

35 R1619 342 82 2 000 15

45 R1619 442 82 2 000 15

55 R1619 542 82 2 000 22

65 R1619 642 82 2 000 22

 HK

 (mm)

A B C E1 E2 E3 H H1
3) L L1 L2

2) N3 S2
(kg)

15 47 25 19.0 17 17 4.0 24 19 44 30.0 33.0 5 M4 0.16

20 60 24 24.5 15 15 4.5 30 23 44 30.0 33.0 6 M5 0.23

25 70 30 29.3 20 20 5.0 36 29 64 38.5 41.5 7 M6 0.43

30 90 39 34.0 22 22 8.5 42 33 78 46.5 50.5 8 M6 0.82

35 100 39 38.0 24 24 7.5 48 41 78 46.5 50.5 10 M8 1.08

45 120 44 47.0 26 26 9.0 60 48 78 46.5 50.5 14 M10 1.64

55 140 49 56.5 30 30 9.5 70 51 95 56.5 61.5 14 M14 1.71

65 160 64 69.5 35 35 14.5 90 66 95 56.5 61.5 20 M16 2.84

 SNS

–  t: 0 - 70°C

–

–

1)   (ISO-VG 68)

2)  

3)   .H. (... ...)   217

a)  ( )

b) 

c
  187
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H1

A

H

L

C

N3

B

E3

E2

E1

L2

L1

a)

S2

R310ZH 2202 (2009.06)

1)

(N) (Nm)

25/70 R1619 242 83 1 200 7

35/90 R1619 342 83 2 000 15

 HK

 (mm)

A B C E1 E2 E3 H H1 L L1 L2
2) N3 S2

(kg)

25/70 120 39 28.2 50 25 7.0 35 30 64 38.5 41.5 11 M6 0.77

35/90 145 39 38.0 60 20 9.5 50 39 78 46.5 50.5 11 M8 1.38

 BNS

–  t: 0 - 70°C

–

–

1)   (ISO-VG 68)

2)  

a) 

c
  187

 HK
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E2B

E1

A

D

Ø d

R310ZH 2202 (2009.06)

 MK, MKS  HK

 SNH R1621  SLH R1624 

 (mm)
A B D d E1 E2 (kg)

15 R1619 140 65 55 39 4 4.5 15 15 0.065
25 R1619 240 65 75 35 4 6.5 20 20 0.078
30 R1619 740 65 90 39 3 8.5 22 22 0.077
35 R1619 340 65 100 39 7 8.5 24 24 0.202
45 R1619 440 65 120 49 10 10.5 26 26 0.434
55 R1619 540 65 128 49 10 10.5 30 30 0.465

 (mm)
A B D d E1 E2 (kg)

15 R1619 142 85 47 25 4 4.5 17 17 0.035
25 R1619 242 85 70 30 4 6.5 20 20 0.062
30 R1619 742 85 90 39 3 6.5 22 22 0.080
35 R1619 340 65 100 39 7 8.5 24 24 0.202
45 R1619 442 85 120 44 10 10.5 26 26 0.387
55 R1619 542 85 140 49 10 14.5 30 30 0.511

R1619 .40 65

:
 – R1619 .42 60 (MK)
 – R1619 .40 60 (MKS)

R1619 .42 .5

:
 – R1619 .42 82 (HK)
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 SNS  25, 
30  35

 ( )
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1

3

2

1

3

2

1

2

3

R310ZH 2202 (2009.06)

1 

2 

3 
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dB =  (mm)

dS =  (mm)

dW =  (mm)

d1 =  (mm)

z =  (–)

mn (-)  

(mm)

1.5 25

1200 R2050 213 02
z = 20

dB = 24
R2051 253 01

R3454 011 35 

d1 = 24

600 R2050 214 02
z = 25 

dB = 24
R2051 254 01

300 R2050 215 02
z = 25

dS = 25
R2051 274 01

R3454 010 89 

d1 = 30

3 30

1200 R2050 713 02
z = 20 

dB = 36
R2051 353 01

R3454 010 90 

d1 = 36

640 R2050 714 02
z = 25 

dB = 36
R2051 354 01

320 R2050 715 02

z = 25 

dS = 28

R2051 374 01

35

1200 R2050 313 02

640 R2050 314 02

320 R2050 315 02
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a0 (mm) i (-)

a0 = 50

i = 4.75 R3454 040 14

R3454 001 08 

dw = 19

R3471 095 03 

MSK 061

i = 6.75 R3454 040 04

i = 9.25 R3454 040 05

i = 14.5 R3454 040 06

i = 19.5 R3454 040 07

i = 39.0 R3454 040 08

a0 = 63

i = 4.75 R3454 040 16

i = 6.75 R3454 040 17

i = 9.25 R3454 040 18

i = 14.5 R3454 040 19

i = 19.5 R3454 040 20

i = 39.0 R3454 040 21

R3454 001 07 

dw = 19

R3471 095 03 

MSK 061

a0 = 63

i = 4.75 R3454 040 15

i = 6.75 R3454 040 09

i = 9.25 R3454 040 10

i = 14.5 R3454 040 11

i = 19.5 R3454 040 12

i = 39.0 R3454 040 13

R3454 001 09 

dw = 24

R3471 093 03 

MSK 076
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–  (HRC 54±2)

–

–  6h25 

–  (HRC 58±2)

–

–  6h24

–  (HRC 58±2)

–

–  6h24

 mt = 1.59 mm  25, mn = 1.5

 mt = 3.18 mm  30 - 35, mn = 3

c  0.017 mm

 j6

 (mm)

(kg)L mt H1 H2 T T1 pt B1 (B2) B3 B4 B5 S5

25 R2050 213 02 1200 1.59 12 16.5 60 30 5 11.5 22.40 21.60 23.10 45.5 7 5.86

25 R2050 214 02 600 1.59 12 16.5 60 30 5 11.5 22.40 21.60 23.10 45.5 7 2.93

25 R2050 215 02 300 1.59 12 16.5 60 30 5 11.5 22.40 21.60 23.10 45.5 7 1.47

30 R2050 713 02 1200 3.18 14 19.0 80 40 10 14.0 27.50 22.47 25.47 53.0 9 7.53

30 R2050 714 02 640 3.18 14 19.0 80 40 10 14.0 27.50 22.47 25.47 53.0 9 4.02

30 R2050 715 02 320 3.18 14 19.0 80 40 10 14.0 27.50 22.47 25.47 53.0 9 2.00

35 R2050 313 02 1200 3.18 16 22.0 80 40 10 17.0 33.15 30.85 33.85 67.0 9 11.25

35 R2050 314 02 640 3.18 16 22.0 80 40 10 17.0 33.15 30.85 33.85 67.0 9 6.00

35 R2050 315 02 320 3.18 16 22.0 80 40 10 17.0 33.15 30.85 33.85 67.0 9 3.00

 (mm) Jp

(10-5 kgm2) (kg)pt da d0 b B dp H6 dB h8

20 R2051 253 01 5 34.8 31.831 17.5 43 19 24 1.605 0.103

25 R2051 254 01 5 42.8 39.789 17.5 43 19 24 3.601 0.164

 (mm) Jp

(10-5 kgm2) (kg)pt da d0 b B dp H6 dB h8

20 R2051 353 01 10 69.7 63.662 23 55 30 36 2.982 0.539

25 R2051 354 01 10 85.6 79.578 23 55 30 36 7.179 0.860
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B

b

B

b

ba

T
1

T
1

p
t

T

L

Ø
d

B

Ø
d

p

Ø
d

0
Ø

d
0

Ø
d

a
Ø

d
a

Ø
d

N

Ø
d

S

(B2)

ØS5

H
1

B3

B1

B4

B5

H
2

R310ZH 2202 (2009.06)

 mt = 1.59 mm  25, mn = 1.5

 (mm) Jp

(10-5 kgm2) (kg)pt da d0 b ba dS j6 B dN

25 R2051 274 01 5 42.8 39.789 17.5 25 25 130 32 7.147 0.622

 mt = 3.18 mm  30 - 35, mn = 3

v  (mm) Jp

(10-5 kgm2) (kg)pt da d0 b ba dS j6 B dN

25 R2051 374 01 10 85.6 79.587 23 33 28 160 38 7.871 1.598

mt = 

mn = 

pt  = 

d0 = 

Jp = 

 Mmax (Nm)

 1.59 mm

 25

 3.18 mm

 30

 3.18 mm

 35

Pt = 5 Pt = 10 Pt = 10

20 56 270 320

25 70 330 380
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:
–  (  <2’)
–  70 %
– 
– 

 ( )

 i  a0 = 50 mm  a0 = 63 mm
MSK 061  MSK 061  MSK 076

Jge
(10-4 kgm2)

Jge
(10–4 kgm2)

Jge
(10–4 kgm2)

4.75 R3454 040 14 0.4830 R3454 040 16 1.8560 R3454 040 15 1.8560
6.75 R3454 040 04 0.4140 R3454 040 17 1.3720 R3454 040 09 1.3720
9.25 R3454 040 05 0.3490 R3454 040 18 0.9825 R3454 040 10 0.9825
14.50 R3454 040 06 0.2800 R3454 040 19 0.9590 R3454 040 11 0.9590
19.50 R3454 040 07 0.1960 R3454 040 20 0.6940 R3454 040 12 0.6940
39.00 R3454 040 08 0.2310 R3454 040 21 1.0100 R3454 040 13 1.0100

Jge = 
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a1

c h

b

ØpØP

Ø
e

G

t

i

g

m

a0

a2

a

l

x

ØD

Ød

y

a3

S1

S

b1

f

r m

R310ZH 2202 (2009.06)

 (mm)

a0 (mm) a a1 a2 a3 b b1 c d h8 D G7 e f g G

50 ±0.12 MSK 061 85 138 118 80 100 137 100 14.7 95 130 115 45 M8

63 ±0.2 MSK 061 110 175 145 105 130 168 125 24.7 95 130 115 52 M8

63 ±0.2 MSK 076 110 175 145 105 130 168 125 24.7 110 165 140 52 M10

 (mm)

(kg)

a0 (mm) h i l m p H6 P h8 r S S1 t x y

50 ±0.12 MSK 061 160 95 238 M8x16 30 25 168 18 10 16 5 58 8.0

63 ±0.2 MSK 061 195 115 265 M10x15 36 28 180 18 11 25 5 48 12.0

63 ±0.2 MSK 076 195 115 270 M10x15 36 28 185 18 11 25 5 53 12.5
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d2

ØD1 ØD2

l2 d1

GL2

L1

l3

l1

R310ZH 2202 (2009.06)

 DIN 5480 (

) 

 12 000 

a0 = 

i = 

Mp  =  

 

a0

(mm)

 n1

500 (min–1) 750 (min–1) 1000 (min–1) 1500 (min–1) 3000 (min–1) 4000 (min–1) 5000 (min–1)

i Mp Pa Mte Pa Mte Pa Mte Pa Mte Pa Mte Pa Mte Pa Mte

(-) (Nm) (kW) (Nm) (kW) (Nm) (kW) (Nm) (kW) (Nm) (kW) (Nm) (kW) (Nm) (kW) (Nm)

50 4.75 550 0.81 65 1.20 65 1.70 70 2.52 70 5.00 70 6.20 65 7.30 61

6.75 400 0.50 56 0.77 59 1.10 63 1.75 69 3.50 69 4.40 65 5.20 61

9.25 275 0.32 48 0.50 51 0.70 54 1.10 58 2.55 70 3.55 70 4.10 65

14.50 350 0.26 57 0.40 60 0.50 65 0.89 70 1.82 75 2.50 75 3.15 75

19.50 250 0.16 45 0.25 48 0.34 50 0.55 55 1.20 65 1.65 65 2.10 65

39.00 200 0.12 53 0.17 56 0.24 60 0.37 65 0.77 75 1.00 75 1.25 75

63 4.75 1000 2.10 170 3.30 180 4.40 180 6.11 170 10.30 145 13.20 135 – –

6.75 750 1.50 170 2.35 180 3.10 180 4.25 170 7.20 145 9.30 135 – –

9.25 500 0.74 115 1.18 125 1.63 130 2.52 135 4.93 135 6.35 126 – –

14.50 600 0.74 165 1.19 180 1.54 180 2.45 180 4.18 170 5.25 160 – –

19.50 500 0.39 115 0.61 125 0.85 130 1.28 135 2.98 165 3.83 155 – –

39.00 450 0.30 140 0.44 150 0.61 160 0.97 175 1.88 190 2.55 190 – –

 (mm) Jc MA

(Nm) (kg)d1 d2 D1 D2 l1 l2 l3 L1 L2 G (10–4 kgm2)

R3454 001 08 19 15x1.25x10 48 29 24.0 16 5 40.0 18.0 4 x M5 0.799 7 0.40

R3454 001 07 19 15x1.25x10 48 29 23.0 17 5 55.0 18.0 4 x M5 0.853 7 0.45

R3454 001 09 24 25x1.25x18 50 29 41.5 24 6 66.5 59.5 4 x M6 2.628 10 0.75

 ( )

  229

Pa =   

Mte =   

Jc = 

MA = 
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L1

L2

Ød1Ød2
ØD

Ø
E

Ø
D

B2
B1 L

R

60
32

ØG

ØF

B3

H3

H
2 H

1

45°

A

R310ZH 2202 (2009.06)

 (mm) Jsr MA
(kg)d1 d2 D L1 L2 G (10–4 kgm2) (Nm)

R3454 011 35 24 19 50 25.7 21.1 6xM5 1.756 5 0.20
R3454 010 89 30 25 60 26.8 23.3 7xM5 1.756 5 0.30
R3454 010 90 36 30 72 29.3 24.9 5xM6 4.029 12 0.40

MSK

 (mm)
A B1 B2 B3 ØD k6 ØE  j6 ØF ØG H1 H2 H3 L R

MSK 061C 116 40 3 9.5 19 95 130 9 98 84.0 37.0 264.0 R18
MSK 076C 140 50 4 14.0 24 110 165 11 110 95.4 57.5 292.5 R12

MSK061C-0600-NN-M1-UG1-NNNN MSK076C-0450-NN-M1-UG1-NNNN
R3471 095 03 R3471 093 03

nmax (min–1) 6000 5000
Mmax (Nm) 32 43.5
Jm (10–6kgm2) 750 4300
mm (kg) 8.3 13.8

Mbr (Nm) 10.0 11.0
Jbr (10–6kgm2) 59 360
mbr (kg) 0.5 1.1

 –  MSK 

 –

“ ECODRIVE Cs ” 
“ IndraDrive for Linear Motion
Systems ” 

Jsr = 
MA = 
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FL = (mco + mex)  · a + n · FR 1 + FR 2

Ma req  Mp

Ma req =            
FL · d0

2000 

Mp =              
Mmax

kf · S · fL 

mco = mm + mbr + mc + mge + msr + 

mp + mca

FL = ± (mco + mex)  · g + 

(mco + mex)  · a + n · FR 1 + FR 2

R310ZH 2202 (2009.06)

S = 1.1 – 1.4

FR2 = Fcomb · 0.003

 S

 kf

 FL

( )

 FL

 kf 

1.00 1.25 1.75

1.25 1.50 2.00

1.50 1.75 2.25

 FR1

 .N. (... ...) 

 .L. (... ...) 

a =  (m/s2)

d0 =  (mm)

Fcomb =   14  (N)

FL =  (N)

fL =  (-)

FR1 =   (N)

FR2 =   (N)

g =  9.81 (m/s2)

i =  (-)

Jbr =  (kgm2)

Jc =  (kgm2)

Jco =  (kgm2)

Jm =  (kgm2)

kf =  (-)

mco =  (kg)

mm =  (kg)

mbr =  (kg)

mc =  (kg)

mge =  (kg)

msr =  (kg)

mp =  (kg)

mca =  (kg)

mex =   (kg)

Ma req =   (Nm)

Mmax =  (Nm)

Mp =  (Nm)

n =  (-)

nmech =  (min-1)

S =  (-)

vmech =  (m/s)

 FR2 

 (N)

C0 (  10 μm) C1 (2 % C) C2 (8 % C) C3 (13 % C)

25 13.5 18.5 22.5 26.5

30 15.8 21.8 26.8 32.8

35 20.8 28.8 34.8 42.8

 (N)

C0 (  10 μm) C1 (2 % C) C2 (8 % C) C3 (13 % C)

25 13.5 20.5 25.5 30.5

30 15.8 23.8 29.8 36.8

35 20.8 29.8 37.8 48.8

 mco

 Ma req

 Mp
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b

100

95

90

85

80

75

70

65

60

55

50
0 1000 2000 3000 4000 5000 6000

i = 39
i = 19,5
i = 14,5
i = 9,25
i = 6,75
i = 4,75

vmech =   nmech ·          
 · d0

60 · 1000 · i 

Jt =  mex ·           · 10-6
d0

2(   )
2

d0

2
Jco =  mco ·             · 10-6(   )

2

100

95

90

85

80

75

70

65

60

55

50
0 1000 2000 3000 4000 5000 6000 6000 6000 6000

i = 39
i = 19,5
i = 14,5
i = 9,25
i = 6,75
i = 4,75

R310ZH 2202 (2009.06)

Jp =    VZyl. i · r
2

i · 
7.8

2 · 1012

 fL
 fL

 b 1  2 

(m/s) (m/min)

0.5 30 0.85 0.95 1.05 1.15

1.0 60 0.95 1.10 1.15 1.30

1.5 90 1.00 1.20 1.20 1.45

2.0 120 1.05 1.30 1.25 1.60

3.0 180 1.10 1.50 1.40 1.90

5.0 300 1.25 1.90 1.55 2.30

 vmech Jex =  (kgm2)

Jge =  (kgm2)

Jp =  (kgm2)

Jsr =  (kgm2)

Jt = 

 (kgm2)

rZyl. i = 

1 ... n (mm)

VZyl. i = 

1 ... n  (mm3)

V =  (-)

 Jt 

 Jp 

( )

 a0 = 50 mm

 

 (min–1)

 

 (min–1)

 a0 = 63 mm

 Jco



230 Bosch Rexroth AG

l

Frz

Faz

a0

Jex = Jc + Jge +       · (Jsr + Jp+ Jt + Jco)
1

i2

V =                 1  V  6
Jex + Jbr  

Jm 

d0, Jp, mp

i, Jge, mge

Jt, mex

Jm, mm

mca

Jbr, mbr

Jc, mc

Jsr, msr

v

R310ZH 2202 (2009.06)

 

a0 l Frz Faz

(mm) (mm) (N) (N)

50 90 3600 1800

140 2300 1800

63 110 5000 2500

160 3500 2500

 Jex

 V V

6.0

1.5

Frz = 

Faz = 
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������ ������

R2050 .13 02

n x 1200

R2050 .14 02

600/640

R2050 .15 02

300/320

R2050 .13 02

n x 1200

R2050 .13 02

n x 1200

R2050 .15 02

300/320

R2050 .14 02

600/640

R310ZH 2202 (2009.06)

:  0.04 mm

c

c

:

Klüber Microlube GB 0

Klüber Structovis AHD

:

 Dynalub 520

 8 

 

DIN 51825  DIN 51818 (°C)

R3416 037 00 Dynalub 510 KP2K 2 –20  +80 1 x  400 g

R3416 043 00 Dynalub 520 GP00K 00 –20  +80 1 x  400 g

:

Klüber Microlube GB 0

:

 Dynalub 510

 Dynalub 510 

 Dynalub 510

 (mm)

L mt 

25 R2052 213 01 200 1.59

30 R2052 713 01 200 3.18

35 R2052 713 01 200 3.18
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1

4

2

1

3

R310ZH 2202 (2009.06)

c  ( ) 

: 

1 

2 

3 

–

–

 (  V1)

:

1 

2 

4 

–

–

–
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Fmax

Mt max

Fmax

Mt max

R310ZH 2202 (2009.06)

SNS: R1605, R1606, R1645, R2045

BNS: R1673, R1675, R1676

SNS: R1607, R1647, R2047

BNS: R1677

 DIN 645-1 

c  F  Mt 

 (  VDI  2230)

 F  19

1) 

–  12.9  (  8.8 

 40%)

–

–

–

–  2 

1)

FKS R1661

FKS R1665, R2000

SKS R1662

SKS R1666, R2010

FKN R1663 

SKN R1664

FNS R1631

FNS R1651, R2001

SNS R1622, R2011

SNS R1632 

SNH R1621

FNN R1693 

SNN R1694

FLS R1653, R2002

SLS R1623, R2012

SLH R1624

Fmax (N) Mt max (Nm) Fmax (N) Mt max (Nm) Fmax (N) Mt max (Nm)

R1605

R1606

R1645

R2045

15 6 040 41 7 050 47 8 060 54

20 10 000 90 11 700 106 13 400 121

25 14 600 154 17 100 180 19 500 205

30 – 360 32 400 420 37 100 480

35 27 500 440 32 100 510 36 700 580

45 – – 78 100 1 680 89 300 1 920

55 – – 107 800 2 690 123 200 3 080

65 – – 152 300 4 490 174 100 5 130

R1607

R1647 

R2047

15 – 67 11 600 78 13 300 89

20 – 128 16 500 149 18 900 170

25 14 300 150 16 700 170 19 100 200

30 – 350 31 700 410 36 200 470

35 27 100 430 31 600 500 36 200 570

45 – – 77 700 1 670 88 800 1 900

55 – – 106 800 2 670 122 100 3 050

65 – – 150 850 4 450 172 400 5 080

1)

 BNS R1671, CNS R1672

Fmax (N) Mt max (Nm)

R1673

R1675

R1676

20/40 14 100 227

25/70 33 500 890

35/90 64 800 2 390

R1677 20/40 13 800 224

25/70 33 700 900

35/90 63 700 2 350

  



234 Bosch Rexroth AG

r2 r2
O2 O1 O4O4

r1

h1

r1

h1

h2 h2

O3

N8

O6

N10 r1

h1

h2

r2
O5

N8

O3

R310ZH 2202 (2009.06)

 c  

  233

 ( )

FNS, FLS, FNN

R1607, R1647, R2047

( )

R1605, R1606, R1645, 

R2045

( )

 ( )

SNS, SLS, SNH, SLH, SNN

R1605, R1606, R1645, 

R2045

( )

 (mm)

h1 min h1 max h2 N8 N10 r1 max r2 max

O1

ISO 4762

4 

O2
2)

DIN 6912

2 

O4
1) 2)

ISO 4762

6 

O5

ISO 4762

4 

O3

ISO 4762

O6

ISO 4762

15 2.5 3.5 4 6 7.0 0.4 0.6 M4x12 M4x10 M5x12 M4x12 M4x20 M5x12

20 2.5 4.0 5 9

103)

9.5

–

0.6 0.6 M5x16 M5x12 M6x16 M5x16 M5x25 M6x16

25 3.0 5.0 5 10

113)

12.0

–

0.8 0.8 M6x20 M6x16 M8x20 M6x18 M6x30 M6x20

30 3.0 5.0 6 10 9.0 0.8 0.8 M8x25 M8x16 M10x20 M8x20 M8x30 M8x20

35 3.5 6.0 6 13 13 0.8 0.8 M8x25 M8x20 M10x25 M8x25 M8x35 M8x25

45 4.5 8.0 8 14 13 0.8 0.8 M10x30 M10x25 M12x30 M10x30 M12x45 M12x30

55 7.0 10.0 10 20 23 1.2 1.0 M12x40 M12x30 M14x40 M12x35 M14x50 M14x40

65 7.0 10.0 14 22 26 1.2 1.0 M14x45 M14x35 M16x45 M16x40 M16x60 M16x45

4)

O1 O2
7) O4 O5 O3 O6

8.85) 11 % C 15 % C 23 % C 11 % C 6 % C 6 % C

8.86) 8 % C 13 % C 18 % C 8 % C 4 % C 4 % C

12.95) 18 % C 22 % C 35 % C 18 % C 10 % C 10 % C

12.96) 14 % C 18 % C 26 % C 14 % C 7 % C 7 % C

1)   4  O4  

  1/3

2)   6 :

  8.8  MA 

3)   SNN

4)    = 0.12

5)   FNS, FNN, SNS, SNN, SNH

6)   FLS, SLS, SLH 

7)   2  O2  4  O1 

 VDI 2230  K = G = 0.125 

 MA 
M4 M5 M6 M8 M10 M12 M14 M16

8.8 MA max 

(Nm)

2.7 5.5 9.5 23 46 80 125 195

12.9 4.6 9.5 16.0 39 77 135 215 330

 10.9 

 12.9 

 15 %
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E2

L10

S10

E4

E2

E5

N9

S10

R310ZH 2202 (2009.06)

c  

( )

–  ( ) 

–  DIN ISO 8734

–

 

(Ø < S10)  

–  

( )

 E2 (  E2 

)  

 E1  E4!

–

–

 ( )

FNS, FLS, FNN

 ( )

SNS, SLS, SNH, SLH, SNN

 (mm)

E4 E5 L10
1) N9 max S10

1)

15 38 26 18 6.0 4

20 53

492)

32 24 7.5

6.52)

5

25 55

602)

35 32 9.0

7.02)

6

30 70 40 36 12.0 8

35 80 50 40 13.0 8

45 98 60 50 18.0 10

55 114 45 60 19.0 12

65 140 76 60 22.0 14

1)   ( )  DIN ISO 8734

2)   FNN  SNN
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r2 r2
O1 O4

r1

h1

r1

h1

h2 h2

O3

N8

N10

O6

r1

h1

h2

r2
O5

N8

O3

R310ZH 2202 (2009.06)

 2 

 (

)

c
  233

 ( )

FKS, FKN

R1607, R1647

( )

R1605, R1606, R1645

( )

 ( )

 SKS, SKN

R1605, R1606, R1645

( )

 (mm)

h1 min h1 max h2 N8 N10 r1 max r2 max

O1

ISO 4762

2 

O4

ISO 4762

2 

O5

ISO 4762

2 

O3

ISO 4762

O6

ISO 4762

15 2.5 3.5 4 6 7.0 0.4 0.6 M4x12 M5x12 M4x12 M4x20 M5x12

20 2.5 4.0 5 9 9.5 0.6 0.6 M5x16 M6x16 M5x16 M5x25 M6x16

101) –

25 3.0 5.0 5 10 12.0 0.8 0.8 M6x20 M8x20 M6x18 M6x30 M6x20

111) –

30 3.0 5.0 6 10 9.0 0.8 0.8 M8x25 M10x20 M8x20 M8x30 M8x20

35 3.5 6.0 6 13 13.0 0.8 0.8 M8x25 M10x25 M8x25 M8x35 M8x25

2)

O1 O4 O5 O3 O6

8.8 8 % C 12 % C 8 % C 9 % C 9 % C

12.9 13 % C 21 % C 13 % C 15 % C 15 % C

1)   SKN

2)    = 0.12

M4 M5 M6 M8 M10

8.8 MA max 

(Nm)

2.7 5.5 9.5 23 46

12.9 4.6 9.5 16.0 39 77

 10.9 

 12.9 

 15 %

 VDI 2230  K = G = 0.125 

 MA
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L10

S10

E10

E4 E5

E10

N9

S10

10´

10´

10´

10´

R310ZH 2202 (2009.06)

 ( )

FKS, FKN

 ( )

 SKS, SKN

 (mm)

E4 E5 E10 L10
1) N9 max S10

1)

15 38 26 9 18 3.0 4

20 53

492)

32 10 24 3.5

2.02)

5

25 55

602)

35 11 32 7.0

5.02)

6

30 70 40 14 36 10.0 8

35 80 50 15 40 12.0 8

1)   ( )  DIN ISO 8734

2)   FKN  SKN

c  

( )

–  ( ) 

–  DIN ISO 8734

–

 

(Ø < S10)

 

 E4  E5 !

–

–



h2

h1

N8

r1

O3

O4O4r2

238 Bosch Rexroth AG

h2

h1

r1

O3

O1O2r2

h2

h1

N8

N10
r1

O6

r2
O4O4

R310ZH 2202 (2009.06)

 ( ) BNS

 ( ) CNS

R1677

( )

R1673, R1675, R1676

( )

 R1673, R1675, R1676

( )

M4 M5 M6 M8 M10

8.8 MA max 

(Nm)

2.7 5.5 9.5 23 46

12.9 4.6 9.5 16.0 39 77

 10.9 

 12.9 

 15 %

 (mm)

h1 min h1 max h2 N8 N8
3) N10 r1 max r2 max

O1

ISO 4762

4 

O2
2)

DIN 6912

2 

O4
1) 2)

ISO 4762

6 

O3

ISO 4762

O6

ISO 4762

20/40 2.0 2.5 4 9.5 11 5.5 0.5 0.5 M5x16 M5x12 M6x16 M4x20 M5x12

25/70 3.0 4.5 5 10.0 13 9.0 0.8 0.8 M6x20 M6x16 M8x20 M6x30 M6x20

35/90 3.5 6.0 6 13.0 – 11.0 0.8 0.8 M8x25 M8x20 M10x25 M8x35 M8x25

4)

O1 O2
5) O4 O3 O6

8.8 8 % C 11 % C4) 16 % C 8 % C 8 % C

12.9 13 % C 16 % C4) 24 % C 13 % C 13 % C

1)   4  O4  

  1/3

2)   6 :

  8.8  MA 

 

3)   CNS

4)    = 0.12

5)   2  O2  4  O1 

 VDI 2230  K = G = 0.125 

 MA

 c  

  233
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E2

L10
N9

S10

E4

E2

L10
N9

S10

E5

R310ZH 2202 (2009.06)

 ( )

BNS

 ( )

CNS

1)   ( )  DIN ISO 8734

 (mm)

E4 E5 L10
1) N9 max S10

1)

20/40 70 46 24 7 5

25/70 107 76 32 8 6

35/90 144 – 32 8 8

c  

( )

–  ( ) 

–  DIN ISO 8734

–

 

(Ø < S10)

–  

( )

 E2 (  E2 

)

 E4  E5 !

–

–
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a

S1

S1 = a · Y

R310ZH 2202 (2009.06)

 S1

S1 =  (mm)

a =   (mm)

Y =  (–)

 S1 

 H  (

 26)  S1 < 0

  27

 S1  S2  S1  S2 

 Y

C0 C1 C2 C3

 4.3 · 10 –4 2.8 · 10 –4 1.7 · 10 –4 1.2 · 10 –4

 5.2 · 10 –4 3.4 · 10 –4 – –

 8.0 · 10 –4 6.0 · 10 –4 – –

 7.0 · 10 –4 5.0 · 10 –4 – –

C0 = 

C1 =  2 % C

C2 =  8 % C

C3 =  13 % C
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S2

b

10'

10'

10'

10'

S2 = b · X

R310ZH 2202 (2009.06)

 S2

S2 =  (mm)

b =   (mm)

X =  (–)

 S2 

 H  

(   26)

 S2 < 0

  27

 X

 6.0 · 10 –5 4.3 · 10 –5 3.0 · 10 –5

 – 6.0 · 10 –5 –

 10' 
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II P1

R310ZH 2202 (2009.06)

 P1 (mm) 

C0 C1 C2 C3
1) 15 0.015 0.009 0.005 0.004

20 0.018 0.011 0.006 0.004

25 0.019 0.012 0.007 0.005

30 0.021 0.014 0.009 0.006

35 0.023 0.015 0.010 0.007

45 0.028 0.019 0.012 0.009

55 0.035 0.025 0.016 0.011

65 0.048 0.035 0.022 0.016

 15 0.018 0.011 – –

20 0.022 0.013 – –

25 0.023 0.014 – –

30 0.025 0.017 – –

35 0.028 0.018 – –

15 0.025 0.017 – –

20 0.029 0.021 – –

25 0.032 0.023 – –

30 0.035 0.026 – –

35 0.040 0.030 – –

15 0.021 0.014 – –

25 0.026 0.017 – –

30 0.029 0.019 – –

35 0.035 0.022 – –

C0 = 

C1 =  2 % C

C2 =  8 % C

C3 =  13 % C

1)   

 2 

 P1 

 P1 

 P1 

 P1
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002 002001 001

xØ0,4 nB

L ± 1,5  

c)

b)a)

d)

b)a)

d)c)

001 001

xØ0,4 nB

L ± 1,5 

c) c)d)

a)

R310ZH 2202 (2009.06)

–

–

–

L =   (mm)

nB =                  (–)

a) 

b) 

c) 

d) 

–

 L 

• 
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c

c

 (

)

c
( ) ! 

c
 

c
 2  5 

 3  4 

 (  

 260)

c

 2 

 (

)

 Vogel 

  170 (

)

c  9  251 

c
 ( ) 

–  9  251

–  14  255

Dynalub  www.boschrexroth.de/dcl
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 1

 ( )

( ) ( )

R16.. ... 10 R20.. ... 04/0Z R16.. ... 20/2Z R20.. ... 30/3Z R16.. ... 70/7Z

R16.. ... 11 R20.. ... 05 R16.. ... 21 R20.. ... 31 R16.. ... 71

R16.. ... 60 R20.. ... 06/0Y R16.. ... 22/2Y R20.. ... 32/3Y R16.. ... 72/7Y

R20.. ... 07 R16.. ... 23 R20.. ... 33 

R20.. ... 90

R16.. ... 73

 (cm3)

15 0.4 (3x)

 Dynalub 510 

20 0.7 (3x)

25 1.4 (3x)

30 2.2 (3x)

35 2.2 (3x)

45 4.7 (3x)

55 9.4 (3x)
–

65 15.4 (3x)

20/40 1.0 (3x)
 Dynalub 510 

25/70 1.4 (3x)

35/90 2.7 (3x) –

 Dynalub 510:

– DIN 51818 

 NLGI  2 (DIN 51825 

 KP2K-20)

–

–

– : –20  +80 °C

–  50 % C

–  > 1 mm

–

Dynalub

 www.boschrexroth.de/dcl 

c   244

Dynalub 510 

 – R3416 037 00 (  400 g)

 – R3416 035 00 (  25 kg)

  2  B1  

( )

• 

 2:

1.  2 

2.  3 

 3  B1

3.  1  2 

4. 

 ( )

  2  B1  

( )

• 

 1:

1.  1 

2.  3 

 3  B1

3.  1  2 

4. 

 2

 ( )

( ) ( )

R16.. ... 10 R20.. ... 04/0Z R16.. ... 20/2Z R20.. ... 30/3Z R16.. ... 70/7Z

R16.. ... 11 R20.. ... 05 R16.. ... 21 R20.. ... 31 R16.. ... 71

R16.. ... 60 R20.. ... 06/0Y R16.. ... 22/2Y R20.. ... 32/3Y R16.. ... 72/7Y

R20.. ... 07 R16.. ... 23 R20.. ... 33 

R20.. ... 90

R16.. ... 73

 (cm3)

15 0.4 (3x) 0.4 (3x)

 Dynalub 510 

20 0.7 (3x) 0.7 (3x)

25 1.4 (3x) 1.4 (3x)

30 2.2 (3x) 2.2 (3x)

35 2.2 (3x) 2.2 (3x)

45 4.7 (3x) 4.7 (3x)

55 9.4 (3x) 9.4 (3x)
–

65 15.4 (3x) 15.4 (3x)

20/40 1.0 (3x) 1.0 (3x)
 Dynalub 510 

25/70 1.4 (3x) 1.4 (3x)

35/90 2.7 (3x) 2.7 (3x) –

c
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  2  B1  

( )

•  1  2  247 

 4 

 

• 

 3 

 B1

 B1

c   244

  2  B1 

( )

•  1  2  247 

 3 

c   244

 3

 ( )

R16.. ... 10 R20.. ... 04/0Z R16.. ... 20/2Z R20.. ... 30/3Z R16.. ... 70/7Z

R16.. ... 11 R20.. ... 05 R16.. ... 21 R20.. ... 31 R16.. ... 71

R16.. ... 60 R20.. ... 06/0Y R16.. ... 22/2Y R20.. ... 32/3Y R16.. ... 72/7Y

R20.. ... 07 R16.. ... 23 R20.. ... 33 

R20.. ... 90

R16.. ... 73

 (cm3)  (cm3)

15 0.4 (1x) 0.4 (2x)

20 0.7 (1x) 0.7 (2x)

25 1.4 (1x) 1.4 (2x)

30 2.2 (1x) 2.2 (2x)

35 2.2 (1x) 2.2 (2x)

45 4.7 (1x) 4.7 (2x)

55 9.4 (1x)
–

65 15.4 (1x)

20/40 1.0 (1x) 1.0 (2x)

25/70 1.4 (1x) 1.4 (2x)

35/90 2.7 (1x) –

 4

 ( )

R16.. ... 10 R20.. ... 04/0Z R16.. ... 20/2Z R20.. ... 30/3Z R16.. ... 70/7Z

R16.. ... 11 R20.. ... 05 R16.. ... 21 R20.. ... 31 R16.. ... 71

R16.. ... 60 R20.. ... 06/0Y R16.. ... 22/2Y R20.. ... 32/3Y R16.. ... 72/7Y

R20.. ... 07 R16.. ... 23 R20.. ... 33 

R20.. ... 90

R16.. ... 73

 (cm3)  (cm3)

0.4 (2x) 0.4 (2x)

0.7 (2x) 0.7 (2x)

1.4 (2x) 1.4 (2x)

2.2 (2x) 2.2 (2x)

2.2 (2x) 2.2 (2x)

4.7 (2x) 4.7 (2x)

–

1.0 (2x) 1.0 (2x)

1.4 (2x) 1.4 (2x)

–

15 0.4 (1x) 0.4 (1x)

20 0.7 (1x) 0.7 (1x)

25 1.4 (1x) 1.4 (1x)

30 2.2 (1x) 2.2 (1x)

35 2.2 (1x) 2.2 (1x)

45 4.7 (1x) 4.7 (1x)

55 9.4 (1x) 9.4 (1x)

65 15.4 (1x) 15.4 (1x)

20/40 1.0 (1x) 1.0 (1x)

25/70 1.4 (1x) 1.4 (1x)

35/90 2.7 (1x) 2.7 (1x)
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0 0,1 0,2 0,3 0,4

10000

5000

1000

500

250
150
100

10

100000

s
 (

k
m

)

Fcomb/C

0 0,1 0,2 0,3 0,4

10000

5000

1000

100

10

100000

s
 (

k
m

)

Fcomb/C

R310ZH 2202 (2009.06)

 ( )

:

–  Dynalub 510 

 Castrol Longtime PD 2

–

–

– :  T  =  20 – 30 °C

:

–

–  (DS) 

–  (SS)  

FKM 

 1

R20.. ... 04 R16.. ... 20 R20.. ... 30 R16.. ... 70 R20.. ... 90

R20.. ... 05 R16.. ... 21 R20.. ... 31 R16.. ... 71

R20.. ... 06 R16.. ... 22 R20.. ... 32 R16.. ... 72

R20.. ... 07 R16.. ... 23 R20.. ... 33 R16.. ... 73

R16.. ... 10 R16.. ... 11 R16.. ... 60

 2

 15, 20, 25, 30

 35, 35/90

 45

 55

 65

 25, 30, 35, 45

 15, 20

 20/40, 25/70

C =   (N)

Fcomb =   (N)

Fcomb/C =   (–)

s =  

 (km)

Fcomb/C 

 Fcomb/C 

 Fcomb (

 Fpr  )  C 

 8 – 9 

c   244
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 Dynalub 

520:

– DIN 51818 

 NLGI  00 (DIN 51825 

 KP00K-20)

–  

–

– : –20  +80 °C

  2  B1 

 ( )

• 

 6:

1. 

 6 

2.  3 

 3  B1

3.  1  2 

4. 

–  

–  50 % C

–  > 1 mm

–

–

Dynalub

 www.boschrexroth.de/dcl

c  244

Dynalub 520 :

 – R3416 043 00 (  400 g)

 – R3416 042 00 (  5 kg)

 ( )

  2  B1 

( )

• 

 5:

1.  5 

2.  3 

 3  B1

3.  1  2 

4. 

5

 ( )

( ) ( )

R16.. ... 10 R20.. ... 04/0Z R16.. ... 20/2Z R20.. ... 30/3Z R16.. ... 70/7Z

R16.. ... 11 R20.. ... 05 R16.. ... 21 R20.. ... 31 R16.. ... 71

R16.. ... 60 R20.. ... 06/0Y R16.. ... 22/2Y R20.. ... 32/3Y R16.. ... 72/7Y

R20.. ... 07 R16.. ... 23 R20.. ... 33 

R20.. ... 90

R16.. ... 73

 (cm3)

15 0.4 (3x)

 Dynalub 510 

20 0.7 (3x)

25 1.4 (3x)

30 2.2 (3x)

35 2.2 (3x)

45 4.7 (3x)

55 9.4 (3x)
–

65 15.4 (3x)

20/40 1.0 (3x)
 Dynalub 510 

25/70 1.4 (3x)

35/90 2.7 (3x) –

 6

 ( )

( ) ( )

R16.. ... 10 R20.. ... 04/0Z R16.. ... 20/2Z R20.. ... 30/3Z R16.. ... 70/7Z

R16.. ... 11 R20.. ... 05 R16.. ... 21 R20.. ... 31 R16.. ... 71

R16.. ... 60 R20.. ... 06/0Y R16.. ... 22/2Y R20.. ... 32/3Y R16.. ... 72/7Y

R20.. ... 07 R16.. ... 23 R20.. ... 33 

R20.. ... 90

R16.. ... 73

 (cm3)

15 0.4 (3x) 0.4 (3x)

 Dynalub 510 

20 0.7 (3x) 0.7 (3x)

25 1.4 (3x) 1.4 (3x)

30 2.2 (3x) 2.2 (3x)

35 2.2 (3x) 2.2 (3x)

45 4.7 (3x) 4.7 (3x)

55 9.4 (3x) 9.4 (3x)
–

65 15.4 (3x) 15.4 (3x)

20/40 1.0 (3x) 1.0 (3x)
 Dynalub 510 

25/70 1.4 (3x) 1.4 (3x)

35/90 2.7 (3x) 2.7 (3x) –

c
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  2  B1  

( )

•  3  4  250 

 8 

–

 ( ) 

• 

 3 

 B1

 B1

c   244

  2  B1 

 ( )

•  3  4  250 

 7 

 7 

 9  251 

 ( ) 

  250 

 (

  256)

c   244  7

 ( )

R16.. ... 10 R20.. ... 04/0Z R16.. ... 20/2Z R20.. ... 30/3Z R16.. ... 70/7Z

R16.. ... 11 R20.. ... 05 R16.. ... 21 R20.. ... 31 R16.. ... 71

R16.. ... 60 R20.. ... 06/0Y R16.. ... 22/2Y R20.. ... 32/3Y R16.. ... 72/7Y

R20.. ... 07 R16.. ... 23 R20.. ... 33 

R20.. ... 90

R16.. ... 73

 (cm3)  (cm3)

15 0.4 (1x) 0.4 (2x)

20 0.7 (1x) 0.7 (2x)

25 1.4 (1x) 1.4 (2x)

30 2.2 (1x) 2.2 (2x)

35 2.2 (1x) 2.2 (2x)

45 4.7 (1x) 4.7 (2x)

55 9.4 (1x)
–

65 15.4 (1x)

20/40 1.0 (1x) 1.0 (2x)

25/70 1.4 (1x) 1.4 (2x)

35/90 2.7 (1x) –

 8

 ( )

R16.. ... 10 R20.. ... 04/0Z R16.. ... 20/2Z R20.. ... 30/3Z R16.. ... 70/7Z

R16.. ... 11 R20.. ... 05 R16.. ... 21 R20.. ... 31 R16.. ... 71

R16.. ... 60 R20.. ... 06/0Y R16.. ... 22/2Y R20.. ... 32/3Y R16.. ... 72/7Y

R20.. ... 07 R16.. ... 23 R20.. ... 33 

R20.. ... 90

R16.. ... 73

 (cm3)  (cm3)

0.4 (2x) 0.4 (2x)

0.7 (2x) 0.7 (2x)

1.4 (2x) 1.4 (2x)

2.2 (2x) 2.2 (2x)

2.2 (2x) 2.2 (2x)

4.7 (2x) 4.7 (2x)

–

1.0 (2x) 1.0 (2x)

1.4 (2x) 1.4 (2x)

–

15 0.4 (1x) 0.4 (1x)

20 0.7 (1x) 0.7 (1x)

25 1.4 (1x) 1.4 (1x)

30 2.2 (1x) 2.2 (1x)

35 2.2 (1x) 2.2 (1x)

45 4.7 (1x) 4.7 (1x)

55 9.4 (1x) 9.4 (1x)

65 15.4 (1x) 15.4 (1x)

20/40 1.0 (1x) 1.0 (1x)

25/70 1.4 (1x) 1.4 (1x)

35/90 2.7 (1x) 2.7 (1x)



250 Bosch Rexroth AG

0 0,1 0,2 0,3 0,4

10000

750

375

187
112
75

10

1

100000

s
 (

k
m

)

Fcomb/C

0 0,1 0,2 0,3 0,4

7500

3750

750

10

1

100

100000

1000

s
 (

k
m

)

Fcomb/C

R310ZH 2202 (2009.06)

 ( )

:

–  Dynalub 520 

 Castrol Longtime PD 00

–

–

– : T  =  20 – 30 °C

 3

R20.. ... 04 R16.. ... 20 R20.. ... 30 R16.. ... 70 R20.. ... 90

R20.. ... 05 R16.. ... 21 R20.. ... 31 R16.. ... 71

R20.. ... 06 R16.. ... 22 R20.. ... 32 R16.. ... 72

R20.. ... 07 R16.. ... 23 R20.. ... 33 R16.. ... 73

R16.. ... 10 R16.. ... 11 R16.. ... 60

 4

:

–

–  (DS) 

–  (SS)  FKM 

 15, 20, 25, 30

 35, 35/90

 45

 55

 65

 25, 30, 35, 45

 15, 20

 20/40, 25/70

c   244

C =   (N)

Fcomb =   (N)

Fcomb/C =   (–)

s =  

 (km)

Fcomb/C 

 Fcomb/C 

 Fcomb (

 Fpr  )  C 

 8 – 9 



251Bosch Rexroth AGR310ZH 2202 (2009.06)

1 

 I –  II –  III – 

1 1 

0°  ±90°

0°  ±90°

 IV –  V –  VI – 

2  1 2  1 2  1 

0°  ±90°

0°  ±90°

 NLGI 00 

 ( ) (cm3)

15 20 25 30 35 45 55 65 20/40 25/70 35/90

R16.. ... 10

R16.. ... 11

R16.. ... 60

 I, IV

0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 II, V

 III, VI

R20.. ... 04

R20.. ... 0Z

R20.. ... 05

R20.. ... 06

R20.. ... 0Y

R20.. ... 07

R16.. ... 20

R16.. ... 2Z

R16.. ... 21

R16.. ... 22

R16.. ... 2Y

R16.. ... 23

R20.. ... 30

R20.. ... 3Z

R20.. ... 31

R20.. ... 32

R20.. ... 3Y

R20.. ... 33 

R20.. ... 90

R16.. ... 70

R16.. ... 7Z

R16.. ... 71

R16.. ... 72

R16.. ... 7Y

R16.. ... 73

 I, IV

0.03
0.03 0.03 0.06 010 0.10

-
0.03 0.03

- II, V

 III, VI 0.06 0.06 0.10 0.20 0.20 0.06 0.06

1)

 9

1)  : 

 –  Dynalub 520 (  Castrol Longtime PD 00)  Vogel 

 – 

 –  T = 20 – 30 °C
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Shell Tonna S 220 :

–  DIN 51517-3 

 

CLP  CGLP 

  2  B1 

( )

• 

 11:

1.  11 

2.  3 

 3  B1

3.  1  2 

4. 

–

–

c   244

 ( )

  2  B1 

( )

• 

 10:

1.  10 

2.  3 

 3  B1

3.  1  2 

4. 

 10

 ( )

( ) ( )

R16.. ... 10 R20.. ... 04/0Z R16.. ... 20/2Z R20.. ... 30/3Z R16.. ... 70/7Z

R16.. ... 11 R20.. ... 05 R16.. ... 21 R20.. ... 31 R16.. ... 71

R16.. ... 60 R20.. ... 06/0Y R16.. ... 22/2Y R20.. ... 32/3Y R16.. ... 72/7Y

R20.. ... 07 R16.. ... 23 R20.. ... 33 

R20.. ... 90

R16.. ... 73

 (cm3)

15 0.4 (2x)

 Dynalub 510 

20 0.7 (2x)

25 1.0 (2x)

30 1.1 (2x)

35 1.2 (2x)

45 2.2 (2x)

55 3.6 (2x)
–

65 6.0 (2x)

20/40 0.7 (2x)
 Dynalub 510 

25/70 1.1 (2x)

35/90 1.8 (2x) –

 11

 ( )

( ) ( )

R16.. ... 10 R20.. ... 04/0Z R16.. ... 20/2Z R20.. ... 30/3Z R16.. ... 70/7Z

R16.. ... 11 R20.. ... 05 R16.. ... 21 R20.. ... 31 R16.. ... 71

R16.. ... 60 R20.. ... 06/0Y R16.. ... 22/2Y R20.. ... 32/3Y R16.. ... 72/7Y

R20.. ... 07 R16.. ... 23 R20.. ... 33 

R20.. ... 90

R16.. ... 73

 (cm3)

15 0.4 (2x) 0.4 (2x)

 Dynalub 510 

20 0.7 (2x) 0.7 (2x)

25 1.0 (2x) 1.0 (2x)

30 1.1 (2x) 1.1 (2x)

35 1.2 (2x) 1.2 (2x)

45 2.2 (2x) 2.2 (2x)

55 3.6 (2x) 3.6 (2x)
–

65 6.0 (2x) 6.0 (2x)

20/40 0.7 (2x) 0.7 (2x)
 Dynalub 510 

25/70 1.1 (2x) 1.1 (2x)

35/90 1.8 (2x) 1.8 (2x) –

c
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  2  B1 

( )

•  5  6  254 

 13 

–

 ( ) 

• 

 3 

 B1

 B1

c   244

  2  B1 

( )

•  5  6  254 

 12 

 12 

 14  255 

 (

) 

  254 

 (  

 256) 

c   244  12

 ( )

R16.. ... 10 R20.. ... 04/0Z R16.. ... 20/2Z R20.. ... 30/3Z R16.. ... 70/7Z

R16.. ... 11 R20.. ... 05 R16.. ... 21 R20.. ... 31 R16.. ... 71

R16.. ... 60 R20.. ... 06/0Y R16.. ... 22/2Y R20.. ... 32/3Y R16.. ... 72/7Y

R20.. ... 07 R16.. ... 23 R20.. ... 33 

R20.. ... 90

R16.. ... 73

 (cm3)  (cm3)

15 0.4 (1x) 0.4 (1x) 

20 0.7 (1x) 0.7 (1x)

25 1.0 (1x) 1.0 (1x)

30 1.1 (1x) 1.1 (1x) 

35 1.2 (1x) 1.2 (1x) 

45 2.2 (1x) 2.2 (1x)

55 3.6 (1x) 
–

65 6.0 (1x)

20/40 0.7 (1x) 0.7 (1x) 

25/70 1.1 (1x) 1.1 (1x) 

35/90 1.8 (1x) –

 13

 ( )

R16.. ... 10 R20.. ... 04/0Z R16.. ... 20/2Z R20.. ... 30/3Z R16.. ... 70/7Z

R16.. ... 11 R20.. ... 05 R16.. ... 21 R20.. ... 31 R16.. ... 71

R16.. ... 60 R20.. ... 06/0Y R16.. ... 22/2Y R20.. ... 32/3Y R16.. ... 72/7Y

R20.. ... 07 R16.. ... 23 R20.. ... 33 R16.. ... 73

R20.. ... 90

 (cm3)  (cm3)

0.4 (1x) 0.4 (1x) 

0.7 (1x) 0.7 (1x)

1.0 (1x) 1.0 (1x) 

1.1 (1x) 1.1 (1x)

1.2 (1x) 1.2 (1x)

2.2 (1x) 2.2 (1x)

–

0.7 (1x) 0.7 (1x)

1.1 (1x) 1.1 (1x) 

–

15 0.4 (1x) 0.4 (1x) 

20 0.7 (1x) 0.7 (1x) 

25 1.0 (1x) 1.0 (1x)

30 1.1 (1x) 1.1 (1x) 

35 1.2 (1x) 1.2 (1x) 

45 2.2 (1x) 2.2 (1x) 

55 3.6 (1x) 3.6 (1x) 

65 6.0 (1x) 6.0 (1x) 

20/40 0.7 (1x) 0.7 (1x)

25/70 1.1 (1x) 1.1 (1x)

35/90 1.8 (1x) 1.8 (1x) 
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R310ZH 2202 (2009.06)

 ( )

:

–  Shell Tonna S 220

–

–

– : T  =  20 – 30 °C

R16.. ... 10 R16.. ... 11 R16.. ... 60

 5

 6

R20.. ... 04 R16.. ... 20 R20.. ... 30 R16.. ... 70 R20.. ... 90

R20.. ... 05 R16.. ... 21 R20.. ... 31 R16.. ... 71

R20.. ... 06 R16.. ... 22 R20.. ... 32 R16.. ... 72

R20.. ... 07 R16.. ... 23 R20.. ... 33 R16.. ... 73

:

–

–  (DS) 

–  (SS)  FKM 

 15, 20, 25, 30

 35, 35/90

 45
 55

 65

 25, 30, 35, 45

 15, 20

 20/40, 25/70

c   244

C =   (N)

Fcomb =   (N)

Fcomb/C =   (–)

s =  

 (km)

Fcomb/C 

 Fcomb/C 

 Fcomb (

 Fpr  )  C 

 8 – 9 
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1)

1 

 I –  II –  III – 

 IV –  V –  VI – 

2  1 2  1 

1 

2  1 

1 

0°  ±90°

0°  ±90°

0°  ±90°

0°  ±90°

 

 

 220 m2/s 

 ( ) (cm3)

15 20 25 30 35 45 55 65 20/40 25/70 35/90

R16.. ... 10

R16.. ... 11

R16.. ... 60

 I, IV

0.60 0.60 0.60 0.60 0.60 0.60 1.50 1.50 0.30 0.30 0.60 II, V

 III, VI

R20.. ... 04

R20.. ... 0Z

R20.. ... 05

R20.. ... 06

R20.. ... 0Y

R20.. ... 07

R16.. ... 20

R16.. ... 2Z

R16.. ... 21

R16.. ... 22

R16.. ... 2Y

R16.. ... 23

R20.. ... 30

R20.. ... 3Z

R20.. ... 31

R20.. ... 32

R20.. ... 3Y

R20.. ... 33 

R20.. ... 90

R16.. ... 70

R16.. ... 7Z

R16.. ... 71

R16.. ... 72

R16.. ... 7Y

R16.. ... 73

 I, IV

0.03
0.03 0.03 0.06 0.10 0.10

-
0.03 0.03

- II, V

 III, VI 0.06 0.06 0.10 0.16 0.16 0.06 0.06

 14

1)  : 

 –  Shell Tonna S 220  Vogel 

 – 

 –  T = 20 – 30 °C
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–   248

 B1  37

 

 

–  5

 248

 

–  7

 249

–   251

–  9  251

 35  I  ( )

 

–  

 

 

–  = Fcomb/C

 

Fcomb  C 

–  4  250: 

 35  0.3

 

–  =

:

  2  B1

500 mm  2 · 77 mm

500 mm  154 mm !

1 

 Dynalub 510 

1 : 

2.2 cm3 (2x)

 I –  ( )

: 0.1 cm3

 

 

 

 =

 

 =

: 1 800 

 =

X  41 

 Dynalub 520 

 0.1 cm3

1. 

 

 

 

 

2. 

 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

 

(X )

 ( )

  

  35 4 C = 41 900 N : R1651 323 20 (  36)

  35 2 L = 1 500 mm : R1605 333 61 (  122)

 Fcomb = 12 570 N ( )  (  C2 = 8 % C)

 500 mm

 vm = 1 m/s

 20 - 30 °C

 

  Dynalub 520

  

=
2 · 2.2 cm3

0.1 cm3
= 44

12 570 N

41 900 N
= 0.3

1 800 km

44
= 41 
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( )

:

  2  B1

50 mm  2 · 57.8 mm

50 mm  115.6 mm ! 

2 

 Dynalub 510 

2 

: 1.4 cm3 (2x)

 V –  

( )

: 0.03 cm3

 

 

 =

 

 =

: 7 500 

 =

Y 

 80  Dynalub 520 

 

0.03 cm3

 

41  X 

Y  41 

  

  25 4 C = 22 800 N : R1651 223 20 (  36)

  25 2  L = 1 000 mm : R1605 232 31 (  122)

 Fcomb = 3 420 N ( )  (  C2 = 8 % C)

 50 mm ( )

 vm = 1 m/s

 20 - 30 °C

 

  Dynalub 520

 

–   248,

 B1  37

 

 

 

–  6  248

 

 

–  8 

 249

 

  251

 

–  9  251

 25  V  (

)

–

 = Fcomb/C

Fcomb  C 

 

 4  250: 

 25  0.15

 

 =

1. 

 

 

 

 

2. 

 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

 

(Y )

 ( )

=

7 500 km

94
= 80 

2 · 1.4 cm3

0.03 cm3
= 94

3 420 N

22 800 N
= 0.15
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ø 0,8

0
,5

Tmax

1

3

2

1

4

1

3

6

5

R310ZH 2202 (2009.06)

:

 Tmax (mm)

 

 

  

15 3.6 –

20 3.9 4.4

25 3.3 4.9

30 6.6 –

35 7.5 –

45 8.8 –

20/40 4.0 –

25/70 2.1 –

35/90 7.9 –

(  SNH R1621  

SLH R1624)

c  O 

 (1)

1.  0.8 mm  (2) 

2.  (1)

 Tmax !

3.  O  (3)  (O 

  171)

(   159)

c  O 

 (1)

1.  0.8 mm  (2) 

2.  (1)

 Tmax !

3.  O  (3)  (O 

)

4. 

 (4) 

 (5)

5.  O  (6)  

(O )

FNS R1651 ( )

SNH R1621 ( )
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A B

 

(A)  (B) 

 

NLGI 

 

 400 g

Bosch Rexroth Dynalub 510 2 R3416 037 00

Dynalub 520 00 R3416 043 00
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 2  8 
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