
�)�

��

�� 

Rexroth �� ! "#$ 
�� !"#$%& 
�� ! 

�� ! 

�� ! "#$


�� !"#$%&'()* 
�� �!"#  ( �� !"#$ 

==�� !"#$%&'() 
Rexroth �� ! "#$%&'( 
�� !"#$%& 

- �� !"#$%&'()*+ 
�� !"#$%&' (�� ! 
�� !")� 

vmax : 3 � 10 m/s 

amax : 250 � 500 m/s2 

�� !


tmax = 100 oC 

�� !"#$%&'()* 
�� !"#$ 

�� !"#$%&'()* 
�� !"#$% F � 1/3 � 

�� !"#$%&'()* 
�� �! 

- �� !"#$ N �� �!" 
�� !"#$%&'()*+ 
�� 0.02C �� !"#$% 
�� !"#$%&'( 

�� !"#$%&'() 

�� !"#$%&'() 

�� !"#$ 

�� !": 

amax = 50 m/s2 

�� !"#$%&'() 

�� !"#$%&'() 
� 80 °C � 
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��

��

��

��

 Rexroth �� ! "#$%& 
�� µ �� 0.002 � 0.003 �� 
�� !"#$% 

�� Rexroth 4 �� !"#$% 
�� !"#$%&�� !� 

�� !"#$%&'( 

�� �� !"#$%&'()* 
�� !"#$%&'()*+, 
�� !"#$ 

�� ! Rexroth �� !"#$%&'( 
�� 

�� !" #$ %&'( 
�� !"#$%&'( 

�� !"�#$%&'() 
�� !"#$%&'()*+ 
�� 

�� ! �� !"#$%&'()* 
�� !" 

�� !" Viton �� !"# 
�� !"#$%&'( 

�� !" 2 �� 4 �� !� 
�� ��� !"#$%&'( 
�� !"#$%&'()*+ 
�� !"#$%&' ()*+ 
�� !"#$%&'()*+, 
�� !"#$%&'()*+, 
�� !"#$%&'()*+, 
� 5 �� !"#$ 

�� !"#$%&'( ) 

�� !"#$%&$'�( 

�� !"#$%&'()* 

�� !"#$%&'(%) 
�� !"#$%&'()&*+ 

�� !"#$%&'()* 
�� !"#$%&'()*+, 
�� !"#$%&'$()*+ 

�� ! �� !"#$%&'()* �� !"#$%&'(%) 
�� !"# �� !" 
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�� 

Rexroth �� ! "#$ 
�� !"#$%& 
�� !" C �� �� !"#$#%&'() 

�� !" 105 �� !"#$%& 
�� !"#$%&'()*+" 
�� ! E�� DIN 636 �� !F� 

�� !" C0 �� ==�� !"#$��%&'( 
�� !"#$%&'()'*+ 
E��F �� !"#$%&'() 
�� !"��#$ ≤ 0.52�� 
4200 MPa� 

�� !"�#$%& �� !"#$%&'() 
�� !"#$%&'( 90 % �� 
�� !"#$%&'()*+, 

�� ! L � Lh �� (1)�(2) � 
(3) �� 

�� !"#$% 

�� !"#$% 

�� !"#$%&'()* �� !"# $%&' ! F 
�� (5) �� 

- �� !"# !$ 

�� !"#$%&'()* 
�� DIN �� !" 30 %�� ! 
�� !"#$%&' 

�� !"#$%&'()*+ 
�� !"#$%&'()*+,
�� !"#$%& 0.0001 � E�� 
DIN 636 �� !F� 

�� !"#$%"&'()*+& 
�� !"#$%&'()E �� DIN 
636 �� !F� 

L =  �� ! (m) 
Lh = �� ! (h) 
C =  �� !" (N) 
F =  �� ! (N) 
s =  �� ! (m) 
n =  �� ! (�� ) (min-1) 

(1) 

(2) 

L =  �� ! (m) 
Lh = �� ! (h) 
vm = �� ! (m/min) 
v1, v2...vn = �� ! (m/min) 
t1, t2...tn = � v1, v2...vn ��

�� ! (%) 

(3) 

(4) 

Lh = 
L 

60 · vm 

L = ( )
3 
· 105C 

F 

vm = 
t1· v1 + t2 · v2 + ... + tn · vn 

100 

Lh = L 
2 · s · n · 60 

F = �� !" (N) 
F1,F2 . . . Fn = �� !"#$ (N) 
q1,q2 . . . qn = � F1,F2 . . . Fn �� !"# (%) 

(5) 
q1 

100 
q2 

100 

qn 

100 
3

F1 = + F2 
3 · + ... + Fn 

3 ·F1 
3 · 
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��

�� 

�� 

�� 

��

��

- �� !"#$ !% 

�� !"#$%&' !( 
�� !"#$%& F �� (6) � 

F =  �� !" (N) 

FV = �� !"#$ (N) 

FH = �� !"#$ (N) 

(6) F = |FV| + |FH| 

�  F � F �� !"#$%&V H�� !"#$%&'(') 
� FV � FH �� !" (5) ���� !"#$%&'()*+ 
�� !"#$%&'()* 

�� !"#$%&'()$  F V � 
�� F H �� !"#$%&'( 
(6) �� ! 

- �� !"#$%!"&'()* 

�� !"#$%!"&'( 
�� !"#$%&'()*#+ 
�� ! F �� (7) �� 

�� (7) �� !" #$%& 
� F � F�� !"#$%&'V H

FV � FH �� !" (5) �� 

�� !"#$%&'()* 
�� !"#$%&'()$  F V � 
�� F H �� !"#$%&'( 
(7) �� ! 

FV 

FH 

M 

F = �� !" (N) 
FV, FH = �� !" (N) 
M = �� !" (Nm) 
C = �� !" * (N) 
Mt = �� !" * (Nm) 

* �� ! 

(7) F = |FV| + |FH| + C ·
 |M|
 Mt 

�� !"#$ 

�� !"#$%!"&'( 
�� !"#$%&'()*+# 
�� !" F0 �� (8) �� 

�� !"  F 0 �� !"#$ 
�� C0 � 

�� (8) �� !" #$%& FV0 

FH0 

M 

��

�� !"#$%&'()* 
�� !"#$%&'()$ FV0 �
�� F H0�� !"#$%&'( 
(8) �� ! 

F0 = �� !" (N) 
FV0, FH0, = �� !" (N) 
M0 = �� !" (Nm) 
C0 = �� !" * (N) 
Mt0 = �� !" * (Nm) 

* �� ! 

(8) F0 = |FV0| + |FH0| + C0 ·
 |M0|

 Mt0 
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��

��

��

Rexroth �� ! "#$ 
�� !"#$%& 
�� !"#$% (µm) 

Rexroth �� ! "#$%& 
�� !"#$%&'() 

�� !"#$%&'() 

�� !"#$%& 
�� !"#$%&' 

�� !"#$%$&'() 
� Rexroth �� !"#$%&'( 
�� !"#$%&' 

�� !"#$%&'()* 
�� !"#$%&'($)* 

�� !"#$%&�'() 
�� !"#$%& 

* �� !"#$%&'()*" 
�� !"# 

�� !"#$% 
�� !" P1 

�� !"#$ 

P1 = �� !" 
L =  �� ! 

�� !"#$% 
�� !"#$%& 

�� !"#$ 
�� !"#$%& 

�� !" 
��:

=�� ! �� !* �� ! H �� A
 H � A3 (µm) �� !"#$ 

H A3 ∆ H, ∆ A3 (µm) 

UP ± 5 ± 5 3 

SP ± 10 ± 7 5 

P ± 20 ± 10 7 

H ± 40 ± 20 15 

N ± 100 ± 40 30 

H P1 

P1 

P1 

A3 

1000 2000 3000 4000 5000 

10 

20 

30 

0 

40 

0 

50 

6000 

H 

N 

P 

SP 

UP 
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��: 

��

�� !"#$%&' 

�� !"#$ ==�� !"#$%&'()* ��: 
�� !" Cdyn �� !"#$� �� 1651-314-20 

Cdyn = 41 900 N 
�� 0.02 C = 838 N 
�� !"# 838 N �� !"# 
�� 

�� !"#$ 

==�� !"#$%&'()* 
�� !"#$%&' 1 � 10 µm 
�� !"#$%&'()*"+ 
�� !"#$%&'!()*+ 
�� !"#$%&'()*+, 
�� !"# 

�� !"#$%&' 

�� 1651-3..-20, �� 35 

a) �� 1651-31.-20 �� ! 0.02 C 
b) �� 1651-32.-20 �� ! 0.08 C 
c) �� 1651-33.-20 �� ! 0.13 C 

10 

20 

30 

40 

0 

50 

60 

5000 100000 15000 20000 25000 

a 
b 
c 

�� �� ! 

� 10 µm �� �� !"#$%!"&'()*+,-.*/01234567 
�� !"# N � H �� 

�� 0.02 C �� !"#$%&'()*+,-./#0123456 

�� 0.08 C �� !"#$%&'()*+,-#./0%12345678 
�� !"#$%&'( 

�� !"#$%&'()*+,-./01231(45678 
�� !"#$%&'()*+,-.$/012345 

�� 0.13 C �� !"#$%&'()*+,-./0123456 

�� !"#$%&'()*+,-./0.!123456 

�� 0.13 C �� !"#$%& P, SP � UP �� 

δel. = �� 
F =  �� 
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��

��

��

��

�� !"# 
�� !
�� !"#$%&'()* 

�� !" 

�� !"#$%&'()* 
�� !"#$%&'()*+, 

�� !"#$%&'()* 
�� ! 

�� ! 

��: 

☞ �� !"#$%&'()*+ 

�� !"#$%& 
1 �� ! 
2 �� 
3 �� 

�� !"#$%&'()* 
�� !"#$%&'()*+, 
�� !"�#$%& 

E �� �!"#$%&'() 
�� !�"#$%&'(F� 

��: 

☞ �� !"#$%&$�'() 
�� ! E!�� !" V1 F� 

�� !"#$%: 
1 �� ! 
2 �� 
4 �� 

�� !"#$%&'()* 
�� ! 

�� ! 
�� !"#$%&'()*+, 
�� �!"#$%&'( 
RDEFI 82 270. 

Rexroth �� ! "#$%& �� !"#$%�&'() 
�� !" �� !"#$%&'()*+, 

�� !"#$%&'()* �� !"# 

�� !"#$%& 

�� !"#$%&' 

1 

4 

2 

�� !"#$%&' 

1 

3 

147 RC 82 202/2003-04 



�
�

�
�

�
�

��

��

��

Rexroth �� ! "#$

�� ! 
�� !"#!$%&'( 
�� ! 
�� ! 
1651-, 1653-, 1693-, 2001­
�� ! 1631­

- �� 

�: 
- �� !"#$% 

1605-, 1645-, 2045
�: 
- �� !"#$ 

1607-, 1647, 2047

�� ! 
1621-, 1622-, 1623-, 1624-, 1694-, 
2011­

�� ! 
1632­
- � 

- �� !"#$% 1605-,1645-, 2045

�� !"#$%&'()* 
�� !"#$ !%&'()* 

�� !"#$%&'() 
�� !"# 
1) �� ! 4 �� O4 �� !" : 

-�� !"#$ 1/3 
-�� ! 

2) �� 6 �� !": 
�� !"#$%&' 8.8 �� 
�� !" 

3) � 2 �� O2 � 4 �� O1�� 

�� 1621-, 1622-,1651, 1694-, 
1693-, 1631-, 1632-, 2001-, 2011­

�� 1623-, 1624-, 1653­

�� !"#$%& 

r2 r2 
O 2 O 1 O 4O 4 

r1 

h1 

r1 

h1 

h2 h2 

O3 

N8 

O6 

r2 
O5 

1693­
O4 N8 

DIN 912 
4 � (mm) 

20 M6x16 9 
25 M8x20 10 

r1 

h1 

h2 

N8 

O3 

M4 M5 M6 M8 M10 M12 M14 M16 

8.8 2.7 5.5 9.5 23 46 80 125 195 
12.9 4.6 9.5 16 39 77 135 215 330 

�� !"# �� ��

8.8 0.11 C 0.15 C3) 0.23 C 0.11 C 0.06 C 0.06 C 
12.9 0.18 C 0.22 C3) 0.35 C 0.18 C 0.10 C 0.10 C 

8.8 0.08 C 0.13 C3) 0.18 C 0.08 C 0.04 C 0.04 C 
12.9 0.14 C 0.18 C3) 0.26 C 0.14 C 0.07 C 0.07 C 

1694­
O5 N8 

DIN 912 

h1 r1 h2 r2 O1 O2
2) O4

1)2) O5 O3 O6 N8 

min. max. max. max. DIN 912 DIN 6912 DIN 912 DIN 912 DIN 912 DIN 912 
(mm) (mm) (mm) (mm) (mm) 4 � 2 � 6 � 4 � (mm) 

15 2.5 3.5 0.4 4 0.6 M4x12 M4x10 M5x12 M4x12 M4x20 M5x12 6 
20 2.5 4.0 0.6 5 0.6 M5x16 M5x12 M6x16 M5x16 M5x25 M6x16 9 
25 3.0 5.0 0.8 5 0.8 M6x20 M6x16 M8x20 M6x18 M6x30 M6x20 10 
30 3.0 5.0 0.8 6 0.8 M8x25 M8x16 M10x20 M8x20 M8x30 M8x20 10 
35 3.5 6.0 0.8 6 0.8 M8x25 M8x20 M10x25 M8x25 M8x35 M8x25 13 
45 4.5 8.0 0.8 8 0.8 M10x30 M10x25 M12x30 M10x30 M12x45 M12x30 14 
55 7.0 10.0 1.2 10 1.0 M12x40 M12x30 M14x40 M12x35 M14x50 M14x40 20 
65 7.0 10.0 1.2 14 1.0 M14x45 M14x35 M16x45 M16x40 M16x60 M16x45 22 

4 � (mm) 

20 M5x16 10 
25 M6x18 11 
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�� 

��

�� ! 

�� !"#$%&'()* 
�� !"#$%&'()*+, 
�� !"#�$ 

�� !"#$%&'()* 

�� !": 

- �� E��F � 
- �� DIN ISO 8734 

==�� !"#$%&'()*+ 
�� �!"#$ (ø < S10)� 

�� !"# $ 

==�� !"#$%&'(%)* 
E�� !"#$%&'() %* E2 

�� !"#$% E2 �� E2 �� 
�� !"#$%&' 

�� ! E1 � E4 ! 

�� !"#$%&'()*+ 
E�� !"#$%&'F� 

� 1622-, 1623-, 1632-, 2011
�� 1621-, 1624

�� 1694

E2 

L10 

S10 S10 

E4 

N9 

E1 

�� 1651-, 1653-, 1631-, 2001-
�� ! 1693-

�� �� (mm) 
�� (��) �
�� (DIN 6325) 

S10 L10 E1 E4 N9 (max) E4 N9 (max) 

15 4 18 26 38 6.0 – – 
20 5 24 32 53 7.5 49 6.5 
25 6 32 35 55 9.0 60 7.0 
30 8 36 40 70 12.0 – – 
35 8 40 50 80 13.0 – – 
45 10 50 60 98 18.0 – – 
55 12 60 75 114 19.0 – – 
65 14 60 76 140 22.0 – – 

1693­
1694­
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��

��

Rexroth �� ! "#$ 
�� ! 
�� !"#!$%&'( 
�� ! 

O 1 O 4 

�� ! s 1662­
�� 1666- O5 

– �� 

– �� !"#$% 1605­

�� !"#$%&'()* 
�� !"#$ !%&'()* 

==� 2 �� !"#$%&'( 
�� !"# E�� !"#$%& 
�� ! "F� 

�� !"#$%&'() 
�� !"# 
(�� 1663-, 1664-, 1665-, 1666-) 

�� !"#$%& 

r1 

h1 

r1 

h1 

r2 r2 

N8 

h2 

O3 O6 

h2 

�� !s 1661­

�� 1665­

– �� ! 

��

��
– �� !"#$% 1605­

��
– �� !"#$% 1607­

r1 

h1 

h2 

r2 

N8 

O3 

M4 M5 M6 M8 M10 M12 M14 M16 

8.8 2.7 5.5 9.5 23 46 80 125 195 

12.9  4.6 9.5 16 39 77 135 215 320 

h1 r1 h2 r2 O1 O4 O5 O3 O6 N8 

min. max. max. max. DIN 912 DIN 912 DIN 912 DIN 912 DIN 912 
(mm) (mm) (mm) (mm) (mm) 2 � 2 � 2 � (��) (��) (mm) 

15 2.5 3.5 0.4 4 0.6 M4x12 M5x12 M4x12 M4x20 M5x12 6 
20 2.5 4.0 0.6 5 0.6 M5x16 M6x16 M5x16 M5x25 M6x16 9 
25 3.0 5.0 0.8 5 0.8 M6x20 M8x20 M6x18 M6x30 M6x20 10 
30 3.0 5.0 0.8 6 0.8 M8x25 M10x20 M8x20 M8x30 M8x20 10 
35 3.5 6.0 0.8 6 0.8 M8x25 M10x25 M8x25 M8x35 M8x25 13 

�� !"# �� ��

8.8 0.08 C 0.12 C 0.08 C 0.09 C 0.09 C
 12.9 0.13 C 0.21 C 0.13 C 0.15 C 0.15 C 

Nm 
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�� 

��

�� !


�� !"#$%&'() 
�� !"#$%&'()&'* 
�� !" 

�� !"#$%&'()* 

�� !": 

– �� E��F � 
– �� DIN ISO 8734 

==�� !"#$%&'(�)* 
�� (ø < S10)� 

�� !"# $ 

�� !"#$%&'()*+ 
E�� !"#$%&'F� 

L10 

S10 

E10 

E4 

E10 

E5 

N9 

S10 

10´ 

10´ 10´ 

10´ 

�� �� (mm) 
�� (��) 

�� (DIN 6325) 

S10 L10 E4 E5 E10 N9 (max) E4 N9 (max) 

15 4 18 38 26 9 3.0 – – 
20 5 24 53 32 10 3.5 49 2 
25 6 32 55 35 11 7.0 60 5 
30 8 36 70 40 14 10.0 – – 
35 8 40 80 50 15 12.0 – – 

�� ! s 1661­
�� ! 1665­
�� !, � 1663­

�� ! s 1662­
�� 1666­

��, � 1664­

1663­
1664­

�� !s �� 
�� !" 
�� !"#$! 
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�
�

Rexroth �� ! "#$

�� !

�� !"#!$%&'( 
�� ! 

�� 1671­

– � 

��: 

– �� !"#$%&' 1675­
h2 

h1 

r1 

O3 

O 1O 2r2 

�� 1671­

– � 

��: 

– �� !"#$%&' 1677­

�� !"#$%&'() 
�� !"# 
1) �� ! 4 �� O4 �� !": 

– �� !"#$ 1/3 
– �� ! 

2) �� 6 �� !": 
– �� !"#$%&' 8.8 �� 
�� !" 

3) � 2 �� O2 � 4 �� O1�� 

�� !"#$%& 

h1 

h2 

N8 

O3 

r1 

r2 
O 4O 4 

M4 M5 M6 M8 M10 

8.8 2.7 5.5 9.5 23 46 

12.9 4.6 9.5 16 39 77 

h1 r1 h2 r2 O1 O2
2) O4

1)2) O3 N8 
min. max.max.max. DIN 912 DIN 6912 DIN 912 DIN 912 
(mm) (mm)(mm)(mm) (mm) 4 � 2 � 6 � (mm) 

20/40 2.0 2.5 0.5 4 0.5 M5x16 M5x12 M6x16 M4x20 9.5 
25/70 3.0 4.5 0.8 5 0.8 M6x20 M6x16 M8x20 M6x30 10.0 
35/90 3.5 6.0 0.8 6 0.8 M8x25 M8x20 M10x25 M8x35 13.0 

�� !"# ======�� ��

8.8 0.08 C 0.113) C 0.16 C 0.08 C 
12.9 0.13 C 0.163) C 0.24 C 0.13 C 

Nm 
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�� ! 
�� !"#$%&'(&) �� !"#$ 

� �� !"#$%&' 

=�� 1663, 1664, 1665 1621, 1622, 1651, 1623, 1624, 1653 

==�� !"#"$%&'() 
�� �!"# DIN 645-1 �� ! 
�� !"�#$%&'()*�+ 
�� !"#$%&'()*+,
�� !" (F) �� (Mt) �� ! 

15 

20 

�� 

6 040 41 

10 000 90 

1666 

Fmax. Mt max. 

(N) (Nm) 

7 050 47 

11 700 106 

1693, 1694, 2001, 2011 

Fmax. Mt max. 

(N) (Nm) 

8 060 

13 400 

Fmax. 

(N) 

54 

121 

Mt max. 

(Nm) 

�� !"I�� !"#$%&' 25 14 600 154 17 100 180 19 500 205 
�� !" 30 - 360 32 400 420 37 100 480 

27 500 440 32 100 510 36 700�� !"#$%&'(: 35 

78 100 1 680 89 300 1 920 – �� !"# 12.9 45 

107 800 2 690 123 200 3 080– �� !"#$%& 55 

– �� !"# 65 152 300 4 490 174 100 5 130 

�� !" 8.8 �� !"#$% �� !"#$%&' 
�� !"#$ 0.6� =�� 1663, 1664, 1665 1621, 1622, 1651, 1623, 1624, 1653 

1666 1693, 1694, 2001, 2011 

Fmax. Mt max. Fmax. Mt max. Fmax. Mt max. 

�� (N) (Nm) (N) (Nm) (N) (Nm) 

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 

Fmax 

Mtmax 

Fmax 

Mtmax 

1671 
�� Fmax. Mt max. 

(N) (Nm) 
20/40 14 100 227 

1675 25/70 33 500 890 

35/90 64 800 2 390 

20/40 13 800 224 

1677 25/70 33 700 900 

35/90 63 700 2 350 

�� !"!#$% 
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�� 

Rexroth �� ! "#$

�� ! 
�� ! 
�� !"#$%&'()* 

�� !"#$% 

==�� 1665- E�� !F � 1666­
E��F �� !"#$ 20 %� 

�� !"#$%&'(  S1 � 
S2�� !"#$%&'()*+, 
�� !"#$ 

a 

S1 

�� !"#$%& 
S1 = �� !"#$ (mm)�� !"#$% S1 �� ! a =  �� ! (mm)�� !"#$%&'()* H � S1 = a · Y 
Y =  �� ! 

�� !"#$%& Y 

�� ! s �� !" Y 

==�� ! �� ! 

�� 10 µm �� �� ��
�� 0.02 C 0.08 C 0.13 C 

Y 4.3 · 10-4 2.8 · 10-4 1.7 · 10-4 1.2 · 10-4 

==�� ! 

�� 10 µm ��
�� 0.02 C 

Y 8 · 10-4 6 · 10-4 

�� !"#$%& Y ==�� ! 

�� 10 µm ��
�� 0.02 C 

Y 7 · 10-4 5 · 10-4 
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�� !

�� !"#$% &"'( 

�� !"#$"%& 

�� !"#$% S2 �� ! 
�� !"#$%&'(�)*+, 
�� H �� !"#$�%"#& 

==�� 1665- E�� !F � 1666­
E��F �� !"#$ 40 %� 

==�� 1653- E�� !F� 1623- E� 
�F � 1624- E�� F �� !"#$ 
� 30 %� 

S2 

b 

�� !"#$%& S2 

S2 = �� !"#$ (mm)
S2 = b · 4.3 · 10-5 

b =  �� ! (mm) 

�� !"#$%& S2 

S2 = �� !"#$ (mm) 
b =  �� ! (mm)S2 = b · 6 · 10-5 

�� !"#$ s �� !"#$ 
�� !"#$%&� 

�� !"#$%&'()* 
�� !"#$ 10' � 

10' 

10' 

10' 

10' 
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��

Rexroth �� ! "#$ 
�� ! 
�� !"#$%&' 
�� !"#$%& 

�� !" P1 �� !"#$ 
�� !"#$%&'( 

==�� 1665-(�� !) � 1666- E� 
�F �� !"#$ 20 %� 

II P1 

�� !"#$%&' P1 

�� !"#$ P1�� !" 
�� !"#$%&' 

�� !"#$%&'()* 
�� !"#$%&'()*+, 

�� !"#$%&'()* 
�� !"#$%&'( 

�� ! s �� !"# P1 

�� �� !" P1 (mm) 

�� ! 

�� 10 µm �� �� ��
��  0.02 C 0.08 C  0.13 C 

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 

�� �� !" P1 (mm) 

�� 10 µm ��
�� 0.02 C 

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 

�� !"#$%&' P1 
�� �� !" P1(mm) 

�� 10 µm ��
�� 0.02 C 

15 0.021 0.014 
25 0.026 0.017 
30 0.029 0.019 
35 0.035 0.022 
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�� ! 
�� ! 

�� !"#$% 

L+ 1,5 mm 

x nBø 0,4 

c) c)d) 

a) 

– 2,5 mm 

�� !"#$%&'#$ 
�� !"#$%&'()* 

�� !" #$%&' �� !"#$%&'()"*+ 
�� !" 

L+ 1,5 mm 

x nBø 0,4 

– 2,5 mm 

c) d) c) 

a)b) 

d) 

a)b) 

nB �� ! 

a) �� 
b) �� 
c) �� !"# $%&'() 

d) �� !"# 

�� !"#$ 

�� !"#$%&'()*+, L 
�� !"#$%&' 
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�� 

��

��

�� 

��

�� 

��

Rexroth �� ! "#$

�� !" 

�� !"#$%&'() 
�� !"# MoS2�� !" ! 

�� !"#�E�� !F 

==�� !"#$%&'()* 
�� !"#$%&'()* 

==�� !"#$%&'( 1 � 
�� !"#$%: 

1. �� 1 �� !"#$%&'( 
�� !"#$ % 

2. �� !"#$%&'()*+ 
�� !"#$%&'( 

3. � 1 � 2 �� !"# 
4. �� !"#$%&'()*+ 

�� !"#� 

•	 �� ! 2 � 3 �� !"#$ 
�� !"#$% 1 �� ! 

�� !"#$%&'()* 
�� !" #$%&'()*+ 
�� !"#$%&'()*+, 

�� !"#$%&'() 

�� !"#$%&'()* 
�� !"# 

�� !"#$%&'() 
�� !"#$%&'()* 

 Rexroth �� ! "#$%& 
�� !"#$%&'() 
==�� !"#$%&'�() 
�� !"#$%!"& 

�� !"#$%&'(  DIN 51825 
�� !: 

– �� !"#$% K2K 
– �� !"#$ KP2K 
�� !"#$ DIN 51818 �� 
� NLGI 2 �� ! (�� ! 
400 g). 
�� : 8416-037-00 

�� !"#$%& #'( 8 
�� !"#$%&'()*+( 
�� !"#$%& 

�� !"#$%&'()� 
�� !" 

==�� !"#$%&'()( 
�� !"# 

==�� !"#$%&'()� 
�� !"#$%&' 

�� �� 
�� ! �� ! 

�� !" (cm3) (cm3) 

15 0.4 (x 3) 0.4 
20 0.7 (x 3) 0.7 
25 1.4 (x 3) 1.4 
30 2.2 (x 3) 2.2 
35 2.2 (x 3) 2.2 
45 4.7 (x 3) 4.7 
55 9.4 (x 3) 9.4 
65 15.4 (x 3) 15.4 

20/40 1.0 (x 3) 1.0 
25/70 1.4 (x 3) 1.4 
35/90 2.7 (x 3) 2.7 

� 1 

�� !"#$%&'(): 
16..-...-20, 16..-...-22 

�� !": 
16..-...-10, 16..-...-11 

� 3 

�� �� !"#$% 
�� !"# 
�� (km) 

��
≤ 0.15 C 

15 1000 
20 1000 
25 1000 
30 1000 
35 500 
45 250 
55 150 
65 100 

20/40 1000 
25/70 1000 
35/90 500 

�� �� !"#$% 
�� !"# 
�� (km) 

��
≤ 0.15 C 

15 5000 
20 5000 
25 10000 
30 10000 
35 10000 

� 2 
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�� 

�� 

�� 

��: 

�� 

�� !"


==�� !"#$ !%&' 

�� !"#$% &'%(! 

�� !"#$%&'()'*+ 
�� !"#$%&'( 

�� !"#$%&'()* 
�� !" #$%&'()*+ 
�� !"#$%&'()*+, 

* �� !"#$%&'()*+ 
�� !"#$%&'()*+ 

===�� 

� 1 

�� �� 
�� !"#$ !*

 (cm3) 

15 0.4 
20 0.7 
25 1.0 
30 1.1 
35 1.2 

�� !"#$%&'(): 
16..-...-20, 16..-...-22 

�� �� !"#$% 
�� !"# 
�� (km) 

��
≤ 0.15 C, v ≤ 1m/s 

15 3000 
20 3000 
25 5000 
30 5000 
35 3000 

� 2 

�� !": 
16..-...-10, 16..-...-11 

�� �� 
�� !"#$ ! 

(cm3) 

15 0.4 
20 0.7 
25 1.0 
30 1.1 
35 1.2 
45 2.2 
55 3.6 
65 6.0 

20/40 0.7 
25/70 1.1 
35/90 1.8 

�� �� !"#$% 
�� !"# 
�� (km) 

�� ≤ 0.3 C, v ≤ 1m/s 

�� ≤ 40 

�J�� ! 
�� !"#$%& !'()* 

�� !"#$% 
�� !"10 �� 

�� ! 45: 
�  30 �� 4 �� !"#$�� 
0.6 cm3� 

�� !"#$%&'()* 
�� !" #$%&'()*+ 
�� !"#$%&'()*+, 

* �� !"#$%&'()*+ 
�� !"#$%&'()*+ 
�� !" 

� 3 

�� ��/�� �� !" 
(cm3) �� !* 

15 0.6 1 
20 0.6 1 
25 0.6 2 
30 0.6 2 
35 0.6 2 

�� !"#$%&'(): 
16..-...-20, 16..-...-22 

=====�� 

�� �� !"#$% 
�� !"# 
�� (km) 

��
≤ 0.15 C, v ≤ 1m/s 

15 3000 
20 3000 
25 5000 
30 5000 
35 3000 

�� ��/�� �� !" 
(cm3) �� ! 

15 0.6 1 
20 0.6 1 
25 0.6 2 
30 0.6 2 
35 0.6 2 
45 0.6 4 
55 1.5 3 
65 1.5 4 

20/40 0.6 1 
25/70 0.6 2 
35/90 0.6 2 

�� �� !"#$% 
�� !"# 
�� (km) 

��
≤ 0.3 C, v ≤ 1m/s 

�� ≤ 40 

�� !": 
16..-...-10, 16..-...-11 

� 4 
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��

Rexroth �� ! "#$ 
�� !" 
�� !"#$%&' 

�� > 2 · �� ! 

• �� !"# 1 �� !" 
• �� !" ISO VG 220� 
�� !"#$%& 

�� < 2 · �� ! 

• �� !"# 2 �� !" 
• �� !"#$%&'() ! 

• �� !" ISO VG 220� 
�� !"#$%& 

0 – max. 90° 

0 – max. 90° 

1 �� ! 

1��
 !
 

2 �� ! 

2��
 !
 

�� !"#$%&
 (�� !) 
��  > 2 · �� !: 

• �� !"# 1 �� !" 
• �� !"#$%&'()*+ 
• �� !"#$%&'()*+ 
�� ! 

�� < 2 · �� !: 

• �� !"# 2 �� !" 
• �� !"#$%&'()*+ 
• �� !"#$%&'()*+ 
�� ! 

0 – max. 90° 

0 – max. 90° 

1 �� ! 

2 �� ! 

� 1 �� !" 

� 2 �� !" 
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�� 

�� !" 
�� !" 
�� !"#$% ! 

==�� !"#$%&'()* 
�� !"�� 1621-... � 1624-... 
�� ! 

� O �� !"#$%&'( 
�� (1) �� !"#$%&'( 
�� !"#$%! 

• �� ! 0.8 mm �� !" (2) 

• �� !"#$%&'() (1) � 
�� !"#$%&'()*+ 
�� !"# Tmax ! 

• � O �� (3) �� !"#O �� 
�� !"#$%&'() 

Tmax 

ø 0,8 

0,
5 

2 

1 
3 

�� �� !"#$: 
�� ! 

�� ! Tmax (mm) 

15 3.6 
20 3.9 
25 3.3 
30 6.6 
35 7.5 
45 8.8 

�� !" 
�� !"# (1) �� !"# 

(2) �� !"#$%& 

1 2 
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