
100

90

80

70

60

50

40

30

20

10

1 2 3 9 876540
0

µ = 0.005

µ = 0.01

µ = 0. 2

µ = 0.3

94

Rexroth �� !"#$%

RC 83 301/2002-09

�� !"#$%&
�� !
�� !"#$%&'()*

�� !"#$%&'():

– �� !"#$%&'
– ��
– ��
– �� !
– ��
– ��L�� !
– �� !" (�� !"#$%)

�� !"#$%&'()*
�� !"#$%&'()*:

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

– �� !"#$%&'()%&
�� !"#$%&'

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

�� !
�� DIN 69 051, � 1 �� 
�� !"#$%&'(:
�� !"#$%&'()�

�� !"#$!"%&'"$(
��

�� !"#$%&'%()
�� !"#$�� !%&'(
�� !

�� !"#$%&
�� !"
– �� !"#$%&'()*+
��  50% �� !"#$%&
�� !"#$%&'(98%�

– �� !"#$%&'()*+
�� !"#

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

�� !"#$%&'()*
�� !"#$%&'()

  �� !
�� !"#$%&'()

�� !"#$%&'()�*+
��

�� ! (°)

�
�

 (%
)

�� !"#$%&'

�� !"#$%

��:

�� !"#$%&'()
�� !"#$%&'()*+,
�� !"#$%

�� !"#$%&'()
��
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�� !"#$
�� ! DIN 69 051 � 4 ��

� ISO 3408 - 4 (P5)�� !"#$

�� !"#$

�� !"#$%&'()*
�� !"

�� !"#:

!� 116 � 117 �� !"#$

�� !"  d0 · n
�� !"#$%&'()*

Rexroth �� !"#$%&'()
�� !"#$%&$'()*�
�� !"#$%&'()*+,
� 150000�

d0 . n ≤ 150000
d0 = �� !�� !�� !�� !�� ! (mm)
n = ���������� (min-1)

�� !"#$%&'()*
�  v max (m/min) �� !"#$%
�� !"#$%&'()*+,
�� !"#$%&'()*+,
�� !"#$%&'()*+,
�� 116 �� 

�� !"
�� !"#$%&'()*

�� !"#$�%&'(�)
�� !"#$%&"#'()*
� HRC 60�

12 15

�� !" (�� !"# < 10%)

�
�

 (�
�

) [
m

m
]

�� !"�#$% i

��

�� !" C0

�� !"#�$%&'()
�� !"#$%&'()'*+
��  0.0001 x �� !"#$%&
�� !"#

�� !" C

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

��

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

�� 
�� !"#$%&'()*

�� !"#$%&'()*+,
�� !"#$%&'()*

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

�� !" (DIN 17230, EN 10088)
�� !"#$%&'()*+,

�� !"#$%&'()*
��

��
�� !"#$%&'()*

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

�� !"#
�� !"#$%&'()*+

�� ! 80 °C �� !"#$%
100 °C�� !"#$%&'()*
�� !"#
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�� !"#$%&

 �� !"#$%&'( ! SN-F (SN-R)P�� !"#
�� DIN 69 051 � 3 ��
� ISO 3408-3

�� !!"# DIN 69 051 � 3 �
� ISO 3408-3 �� !"

�
�

: c
 =

 0

�� ! SN-F � SN-R �� :

lu ep (µm) νup (µm)

�� ! �� !

> ≤ 1 3 5 7 9 1 3 5
0 100 - 8 18 44 110 - 8 18

100 200 - 10 20 48 130 - 10 20
200 315 6 12 23 52 150 6 12 23
315 400 7 13 25 57 170 6 12 25
400 500 8 15 27 63 200 7 13 26
500 630 9 16 30 70 220 7 14 29
630 800 10 18 35 80 260 8 16 31
800 1000 11 21 40 9 17 35
1000 1250 13 24 46 10 19 39
1250 1600 15 29 54 11 22 44
1600 2000 18 35 65 13 25 51
2000 2500 22 41 77 15 29 59
2500 3150 26 50 93 17 34 69
3150 4000 32 62 115 21 41 82
4000 5000 - 76 140 - 49 99
5000 6300 - - 170 - - 119

P P

ν2πp (µm)
�� !

1 3 5 7 9

4 6 8 10 10

ν300p (µm)
�� !

1 3 5 7 9

6 12 23 52 130
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�� !"

� DIN 69 051 � 3 �� � ISO 3408-3
�� !"#$%&'()

ep (µm)
�� !

1 3 5 7 9

T

c = 0

�� !:
(��)

l0 = �� !
l1 = �� !
∆l0 = �� !
lu = �� !
le = ��
c = �� !"# !$%&

�� !" (��: c = 0)
ep = �� !"#$%&'(
νup = �� !  lu �� !"#

��
ν300p = 300 �� !"# !$

�

ν2πp = �� !"#$%&'

�� !"#$%&�'() !SN-RT

��:

p = �� (permissible)

a = �� (actual)

300 �� !"#$%&'($%)
�� !"#$%&'

1 3 5 7 9 (mm)

2.5 30 20 10 5 5 10
5 15 10 6 3 3 20

10 10 5 3 1 1 40
16 8 5 3 1 1 50
20 5 5 3 1 1 60
25 4 4 3 1 1 70
32 3 3 2 1 1 80
40 - 2 1 1 1 100

�� �� !"# ��
P �� ! lemax

νe p 300
lu

300p´



Lagersitz

d 0

l 7

Ct7p´

C

Lagersitz

d
0

2 d0

AA´t6p

A A´

l 6

5l 5l 5l

2 d0

d 0

2 d0

l 1

5l 5l
5pt

5 
m

ax
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A A

AA´t5p

A A´

t6a 6p
≤ t

l6a
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≤ t
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�� ! �� t7p´ (µm)
�� �� l7 ≤ l

d0 l �� !
�� � 1 3 5; 7; 9

= 6 20 80 5 5 6
20 50 125 5 5 6
50 125 200 6 6 7

125 200 315 - 8 12

�� ! �� t6p (µm)
�� ��

l6 ≤ l
d0 l �� !

�� � 1 3 5; 7; 9

= 6 20 80 10 12 20
20 50 125 12 16 25
50 125 200 16 20 25

125 200 315 - 25 25

�� l6 ≤ l , � AA´ �� !"
��� !"#$%&'( t6 �

� l6 > l �

�� !"#$%&
�� !
�� DIN 69 051 � 3 ��
� ISO 3408-3

t5max (µm)
l1/d0 �� l1  ≥ 4l5

�� !
�� � 1 3 5 7; 9

40 40 50 64 80
40 60 60 75 96 120
60 80 100 125 160 200
80 100 160 200 256 320

t5p  (µm) �� l5
d0 l5

�� !
�� � 1 3 5 7; 9

= 6 12 80
12 25 160
25 50 315 20 25 32 40
50 100 630

100 200 1250

�� !"#$%&'( l5 �
�� !"#$ t5  �� !" 
AA´ �� !"#$%&'

�� !  t6p �� ! I6 ≤ ��
�� I�

�� !  t7p �� ! I7 ≤ ��
�� I�

�� !"#$%&'()*
��  t7´ �� !"#"$% l7 ≤
l�

� l7 > l �

�� !
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��

� AA´ �� !"#$%&'
D1 �� !"#$% t10 �� !"
�� !"#$%&'()*+,
�� !"#$%&'(!")*
�� !

�� t10p (µm)
��

�� !
D1

�� � 1 3 5; 7; 9

16 32 10 12 16
32 63 12 16 20
63 125 16 20 25

125 250 20 25 32
250 500 - 32 40

�� !

�� !"#$#"%"&'
�� !"# t8´ �� !"! #
�� !

�� ! t8p´ (µm)
��

�� !
d0

�� � 1 3 5; 7; 9

= 6 63 3 4 5
63 125 4 5 6

125 200 - 6 8

� AA´ �� !"#$%&'
�� �!"#$ t9 �� !"#
�� !"#$%

�� ! t9p (µm)
��

�� !
D5

�� � 1 3 5; 7; 9

16 32 10 12 16
32 63 12 16 20
63 125 16 20 25

125 250 20 25 32
250 500 - 32 40

�� !"#$%&'(!)
�� !"#�$%&'

2 d0

0
d

1
D

2 d0

AA´t10p

A A´

d
0F

d

C

Ct8p´

2 d0

F 0
d

5
D

2 d0

AA´t9p
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�� !"

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

�� !"
�� !

�� !"#$%&'

�� !

�
�
 
!

 (�
�

)

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

�� !"#$%&

�� !"#$%&'()*
�� !"#$%&'("$)*
�� !"#$%&'()*+,
��  0.1 �� !"#$%&'
��  !� 108 �� !"#$%

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

�� !"#

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

�� 

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

�� !"#$%&'()*
�� !"#$%&'() 1/3 ��
�� !"#$%&' 7% � 10%
�� !"#$%&'()*+

�� !"#$

�� !

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



R R R R
1111

tot aL s nu
16

R 165 (N/µm)(d  -0,71·D  )w0
2

S1S1 17

Dw
d 0d 1d 2

lS

lS2
S

S2 ≤
2

18

19

lS1

R 165 (N/µm)(d  -0,71·D )ww 0 0 
2

S
S2 S S2S2

(N/µm)
S

660RS2min

(d  -0,71 D )0 0 wD )wD )2
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��
�� !"#$%&'()*

�� !"#$%&'()*+,
�� !"#$%&'

����������:

�� !"#$%&'()
�� !"# RS ��� !"#$
��  Rnu �� �!" 40 x 10
�� !"#$%& Rnu � 500 ��
�� !" RS � 2 � 3 ��

2. �� !"#$%&'(

RS1 = �� !
do = �� !
Dw = �� !
lS1 = �� !"#$%

�� !"#$ RS2min �� 
�� ! ( lS2 = lS/2)�� !:

RS2 = �� !
do = �� !
Dw = �� !
lS = �� !"#$
lS2 = �� !"#$%

1. �� !"#$%&'(

�� ! RS

�� ! RS1 �� !"#$
��

�� !"#$%&'(

�� !"#$%&'()* Rtot

�� !" Rtot �� !" RaL,
�� ! Rs �� !"#$ Rnu �
��

�� ! RaL

�� !"��#$%$&'
�� !"#$%
�� !"#$%&'()*

�� �!"#$%&'

�� !"#$ Rnu

�� !"#$%&'(
DIN 69 051 (P5) �� !"#$%

�� !"#$%&'(
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(mm) (mm)
6 x 1R x 0.8 - 4 900 1290 0.01 0 5
6 x 2R x 0.8 - 4 890 1280 0.01 0 5
8 x 1R x 0.8 - 4 1020 1740 0.01 0 9
8 x 2R x 1.2 - 4 1870 2760 0.01 0 9
8 x 2.5R x 1.588 - 3 2200 2800 0.02 0.010 8
12 x 2R x 1.2 - 4 2240 4160 0.01 0 21
12 x 5R x 2 - 3 3800 5800 0.02 0.010 18
12 x 10R x 2 - 2 2500 3600 0.02 0.010 18
16 x 5R x 3 - 4 12300 16100 0.04 0.020 32
16 x 10R x 3 - 3 9600 12300 0.04 0.020 32
16 x 16R x 3 - 2 6300 7600 0.04 0.020 32
16 x 16R x 3 - 3 9300 12000 0.04 0.020 32
20 x 5R x 3 - 4 14300 21500 0.04 0.020 53
20 x 5R x 3 - 5 17500 27300 0.04 0.020 53
20 x 20R x 3.5 - 2 9100 12100 0.04 0.020 52
20 x 20R x 3.5 - 3 13300 18800 0.04 0.020 52
20 x 40R x 3.5 - 1x4 8000 14900 0.04 0.020 52
25 x 5R x 3 - 4 15900 27200 0.04 0.020 86
25 x 10R x 3 - 4 15700 27000 0.04 0.020 86
25 x 25R x 3.5 - 2 10100 15100 0.04 0.020 84
25 x 25R x 3.5 - 3 14700 23300 0.04 0.020 84
25 x 25R x 3.5 -1.2x4 19700 39400 0.04 0.020 84
32 x 5R x 3.5 - 4 21600 40000 0.04 0.020 144
32 x 5L x 3.5 - 4 21600 40000 0.04 0.020 144
32 x 10R x 3.969 - 5 31700 58300 0.04 0.020 141
32 x 20R x 3.969 - 2 13500 21800 0.04 0.020 141
32 x 20R x 3.969 - 3 19700 33700 0.04 0.020 141
32 x 32R x 3.969 - 2 13400 22000 0.04 0.020 141
32 x 32R x 3.969 - 3 19500 34000 0.04 0.020 141
32 x 32R x 3.969 -1.2-4 26300 57600 0.04 0.020 141
40 x 5R x 3.5 - 5 29100 64100 0.04 0.020 232
40 x 5L x 3.5 - 5 29100 64100 0.04 0.020 232
40 x 10R x 6 - 4 50000 86400 0.07 0.035 211
40 x 10L x 6 - 4 50000 86400 0.07 0.035 211
40 x 12R x 6 - 4 49900 86200 0.07 0.035 211
40 x 16R x 6 - 4 49700 85900 0.07 0.035 211
40 x 20R x 6 - 3 37900 62800 0.07 0.035 211
40 x 40R x 6 - 2 25500 40300 0.07 0.035 211
40 x 40R x 6 - 3 37000 62300 0.07 0.035 211
50 x 5R x 3.5 - 5 32000 81300 0.04 0.020 373
50 x 10R x 6 - 6 79700 166500 0.07 0.035 345
50 x 12R x 6 - 6 79600 166400 0.07 0.035 345
50 x 16R x 6 - 6 79400 166000 0.07 0.035 345
50 x 20R x 6.5 - 3 47900 87900 0.07 0.035 340
50 x 20R x 6.5 - 5 75700 149700 0.07 0.035 340
50 x 40R x 6.5 - 2 32100 55800 0.07 0.035 340
50 x 40R x 6.5 - 3 46500 85900 0.07 0.035 340
63 x 10R x 6 - 6 88800 214300 0.07 0.035 569
63 x 20R x 6.5 - 3 53200 112100 0.07 0.035 563
63 x 20R x 6.5 - 5 83900 190300 0.07 0.035 563
63 x 40R x 6.5 - 2 36900 74300 0.07 0.035 563
63 x 40R x 6.5 - 3 53400 114100 0.07 0.035 563
80 x 10R x 6.5 - 6 108400 291700 0.07 0.035 938
80 x 20R x 9 - 6 170900 403900 0.09 0.045 894
80 x 20R x 12.7 - 6 262700 534200 0.11 0.055 832
100 x 10R x 6.5 - 6 119500 371900 0.07 0.035 1501
100 x 20R x 12.7 - 6 295100 686400 0.11 0.055 1366
125 x 10R x 6.5 - 6 130600 468700 0.07 0.035 2391
125 x 20R x 12.7 - 6 326500 870400 0.11 0.055 2220

�� 
�� !"

�� !"#$%&&'()
�� !

��  16 mm �� !"#
�� !"
FSZ-E-S, FEP-E-S (�� 2 % �
�� !"#),
FEM-E-S, FEM-E-C, ZEM-E-S;
SEM-E-S � SEM-E-C (�� !
�� !"#$ D1 )

(ZEV-E-S �� !"!)

T0 = ��  !
T0 = Tpr0 + TRD
C = �� !"#$
C0 = �� !"#$
TRD = �� !"#$$%
RS = �� !
Rnu = �� !
Tpr0 = �� !"#$$%

do = �� !
P = ��
Dw = �� !
i = �� !"�#$%

��� !"#$%&'()
�� !"#$%�&'(

��

do x P x Dw - i

�� !

��

C

(N)

��

C0

(N)

RS

N·m

�� 

�� !

��:

��� !"
! � 108 �� !"#$

�� !

µm(   )
�� ��
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max. max. min. max. min. max. min. max. min. max. min. max.

70 0.004 15.953 15.987

100 0.009 23.940 23.975
60 0.006 23.940 23.975

210 0.040 280 0.06 0.14 0.05 0.15 0.04 0.16 27.940 27.975 27.940 27.975
160 0.030 220 0.05 0.11 0.04 0.12 0.03 0.12 27.940 27.975 27.940 27.975
100 0.020 140 0.03 0.07 0.03 0.08 0.02 0.08 27.950 27.978 32.945 32.973
160 0.030 210 0.04 0.10 0.04 0.11 0.03 0.12 27.950 27.978 32.945 32.973
260 0.060 350 0.09 0.20 0.07 0.21 0.06 0.23 35.935 35.970 32.935 32.970
330 0.070 440 0.11 0.25 0.09 0.26 0.07 0.28
130 0.040 180 0.05 0.13 0.05 0.14 0.04 0.15 35.945 35.973 37.945 37.973
200 0.050 270 0.08 0.19 0.07 0.20 0.05 0.21 35.945 35.973 37.945 37.973
170 0.030 - - - - - - - - - - -
310 0.080 410 0.12 0.28 0.10 0.30 0.08 0.32 39.935 39.970 37.935 37.970
320 0.080 430 0.12 0.27 0.10 0.29 0.08 0.31 39.935 39.970 37.935 37.970
160 0.050 210 0.08 0.18 0.06 0.19 0.05 0.20 39.945 39.973 47.945 47.973
240 0.070 320 0.11 0.26 0.09 0.28 0.07 0.29 39.945 39.973 47.945 47.973
350 0.080 - - - - - - - - - - -
380 0.140 500 0.26 0.43 0.24 0.45 0.21 0.48 49.935 49.970 47.935 47.970
380 0.140 500 0.26 0.43 0.24 0.45 0.21 0.48 49.935 49.970 47.935 47.970
500 0.200 670 0.38 0.63 0.36 0.66 0.30 0.71 49.935 49.970 47.935 47.970
200 0.090 270 0.16 0.27 0.15 0.28 0.13 0.30 49.945 49.973 55.941 55.969
300 0.130 410 0.24 0.39 0.22 0.41 0.19 0.44 49.945 49.973 55.941 55.969
200 0.090 260 0.16 0.27 0.15 0.28 0.13 0.30 49.945 49.973 55.941 55.969
300 0.120 400 0.23 0.39 0.22 0.41 0.19 0.44 49.945 49.973 55.941 55.969
440 0.110 - - - - - - - - - - -
550 0.230 720 0.44 0.73 0.41 0.76 0.35 0.81 62.931 62.966 55.931 55.966
550 0.230 720 0.44 0.73 0.41 0.76 0.35 0.81 62.931 62.966 55.931 55.966
500 0.400 670 0.80 1.20 0.75 1.25 0.70 1.30 62.931 62.966 62.931 62.966
500 0.400 670 0.80 1.20 0.75 1.25 0.70 1.30 62.931 62.966 62.931 62.966
510 0.400 680 0.80 1.20 0.75 1.25 0.70 1.30 62.931  62.966
510 0.400 680 0.80 1.19 0.75 1.24 0.70 1.29
380 0.300 510 0.61 0.91 0.57 0.95 0.53 0.99 62.941 62.969 62.941 62.969
240 0.200 330 0.38 0.64 0.36 0.66 0.31 0.71 62.941 62.969 71.941 71.969
370 0.300 490 0.59 0.89 0.56 0.93 0.52 0.96 62.941 62.969 71.941 71.969
640 0.320 830 0.64 0.96 0.60 1.00 0.56 1.04 74.931 74.966 67.931 67.966
890 0.800 1180 1.59 2.39 1.49 2.49 1.39 2.59 74.931 74.966 71.931 71.966
900 0.800 1190 1.59 2.39 1.49 2.49 1.39 2.59 74.931 74.966
910 0.790 1210 1.59 2.38 1.49 2.48 1.39 2.58
470 0.480 630 0.96 1.44 0.90 1.50 0.84 1.56 74.941 74.969 84.936 84.964
780 0.760 1050 1.51 2.27 1.42 2.37 1.32 2.46 74.941 74.969 84.936 84.964
300 0.320 410 0.64 0.96 0.60 1.00 0.56 1.04 74.941 74.969 84.936 84.964
450 0.470 610 0.93 1.40 0.87 1.45 0.81 1.51 74.941 74.969 84.936 84.964
1050 1.120 1380 2.38 3.22 2.24 3.36 2.10 3.50 89.926 89.961 84.926 84.961
560 0.670 750 1.34 2.01 1.26 2.09 1.17 2.18 94.936 94.964 94.936 94.964
930 1.060 1250 2.25 3.04 2.11 3.17 1.98 3.30 94.936 94.964 94.936 94.964
380 0.460 510 0.93 1.39 0.87 1.45 0.81 1.51 94.936 94.964 94.936 94.964
570 0.670 770 1.35 2.02 1.26 2.10 1.18 2.19 94.936 94.964 94.936 94.964
1240 1.730 1610 3.69 4.99 3.47 5.20 3.25 5.42 104.926 104.961 104.926 104.961
1410 2.730 1880 5.81 7.86 5.47 8.20 5.13 8.55 124.931 124.959 124.931 124.959
1400 4.200 1870 8.93 12.08 8.41 12.61 7.88 13.14 124.931 124.959 124.931 124.959
1430 2.390 1830 5.08 6.87 4.78 7.17 4.48 7.47
1680 5.900 2230 12.54 16.97 11.8 17.71 11.07 18.44
1600 3.270 2020 6.94 9.39 6.53 9.80 6.12 10.20
1970 8.160 2600 17.35 23.47 16.33 24.49 15.30 25.51

1 ; 3 ; 5 ; 7

 2% �� !"#$

Tpr0 (Nm)

�� !
1 3 ; 5

Tpr0 (Nm)

�� !

Rnu

(N/µm)

 5% �� !"#$

7

Rnu

(N/µm)

�� !"#$% D1

 (mm)

�� !"#$

�� !"

SEM-E-C SEM-E-S

�� !"#
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�� !"#$%
�� !"#$%&&'()
�� !

FDM-E-S, FDM-E-C

T0 = ��  !
T0 = Tpr0 + TRD

C = �� !"#$
C0 = �� !"#$
TRD = �� !"#$$%
RS = �� !
Rnu = �� !
Tpr0 = �� !"#$$%

do = �� !
P = ��
Dw = �� !
i = �� !"�#$%

��� !"#$%&'()
�� !"#$%�&'(

��:

��� !"
! � 108 �� !"#$

16 x 5R x 3 - 4 12300 16100 32
20 x 5R x 3 - 4 14300 21500 53
25 x 5R x 3 - 4 15900 27200 86
25 x 10R x 3 - 4 15700 27000 86
32 x 5R x 3.5 - 4 21600 40000 144
32 x 10R x 3.969 - 5 31700 58300 141
40 x 5R x 3.5 - 5 29100 64100 232
40 x 10R x 6 - 4 50000 86400 211
40 x 10R x 6 - 6 72100 132200 211
40 x 20R x 6 - 3 37900 62800 211
50 x 5R x 3.5 - 5 32000 81300 373
50 x 10R x 6 - 4 55400 109000 345
50 x 10R x 6 - 6 79700 166500 345
50 x 20R x 6.5 - 5 75700 149700 340
63 x 10R x 6 - 4 61800 140500 569
63 x 10R x 6 - 6 88800 214300 569
63 x 20R x 6.5 - 5 83900 190300 563
80 x 10R x 6.5 - 6 108400 291700 938
80 x 20R x 9 - 6 170900 403900 894
80 x 20R x 12.7 - 6 262700 534200 832
100 x 10R x 6.5 - 6 119500 371900 1501
100 x 20R x 12.7 - 6 295100 686400 1366
125 x 10R x 6.5 - 6 130600 468700 2391
125 x 20R x 12.7 - 6 326500 870400 2220

��

do x P x Dw - i

�� !

��

C

(N)

��

C0

(N)

RS

N·m

�� !

µm(   )



105 RC 83 301/2002-09

7% �� !"#$ 10% �� !"#$
Tpr0 (Nm)

�� !
1 3 ; 5 7 ; 91 3 ; 5 7 ; 9

min. max. min. max. min. max. min. max. min. max. min. max

310 0.03 0.08 0.03 0.08 0.02 0.09 350 0.05 0.11 0.04 0.12 0.03 0.13
390 0.05 0.11 0.04 0.12 0.03 0.13 430 0.07 0.16 0.06 0.17 0.05 0.18
460 0.07 0.16 0.06 0.17 0.04 0.18 510 0.1 0.22 0.08 0.24 0.06 0.25
470 0.07 0.15 0.05 0.16 0.04 0.18 530 0.09 0.22 0.08 0.24 0.06 0.25
550 0.12 0.27 0.10 0.29 0.08 0.31 610 0.21 0.35 0.19 0.36 0.17 0.39
750 0.21 0.36 0.20 0.37 0.17 0.4 830 0.3 0.51 0.28 0.53 0.24 0.57
790 0.24 0.41 0.23 0.42 0.20 0.46 870 0.35 0.58 0.33 0.61 0.28 0.65
740 0.42 0.70 0.39 0.73 0.34 0.78 830 0.64 0.96 0.60 1.00 0.56 1.04

1120 0.65 0.97 0.61 1.01 0.57 1.05 1250 0.92 1.38 0.87 1.44 0.81 1.50
570 0.32 0.53 0.3 0.55 0.25 0.59 630 0.49 0.73 0.45 0.76 0.42 0.79
920 0.34 0.56 0.31 0.58 0.27 0.63 1010 0.51 0.77 0.48 0.80 0.45 0.83
870 0.62 0.93 0.58 0.97 0.54 1.01 960 0.89 1.33 0.83 1.39 0.78 1.44

1300 0.89 1.34 0.84 1.39 0.78 1.45 1450 1.28 1.91 1.20 1.99 1.12 2.07
1170 0.85 1.27 0.79 1.32 0.74 1.38 1310 1.21 1.82 1.14 1.89 1.06 1.97
1020 0.87 1.31 0.82 1.36 0.76 1.42 1120 1.25 1.87 1.17 1.95 1.09 2.02
1520 1.25 1.88 1.17 1.96 1.10 2.04 1690 1.79 2.69 1.68 2.80 1.57 2.91
1390 1.18 1.78 1.11 1.85 1.04 1.92 1560 1.69 2.54 1.59 2.64 1.48 2.75
1770 1.94 2.91 1.82 3.04 1.7 3.16 1950 2.95 3.99 2.78 4.16 2.60 4.34
2090 3.25 4.40 3.06 4.59 2.87 4.79 2330 4.65 6.29 4.38 6.56 4.10 6.84
2070 5.00 6.77 4.71 7.06 4.41 7.36 2320 7.15 9.67 6.73 10.09 6.30 10.51
2000 2.84 3.85 2.68 4.02 2.51 4.18 2190 4.06 5.50 3.82 5.74 3.59 5.98
2460 7.02 9.50 6.61 9.92 6.20 10.33 2740 10.03 13.57 9.44 14.16 8.85 14.76
2200 3.89 5.26 3.66 5.49 3.43 5.71 2390 5.55 7.51 5.22 7.84 4.90 8.16
2860 9.71 13.14 9.14 13.71 8.57 14.28 3170 13.88 18.77 13.06 19.59 12.24 20.41

Rnu

(N/µm)

Tpr0 (Nm)

�� !

Rnu

(N/µm)

�� !"# FDM-E-S, FDM-E-C
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�� !"#$
�� !"� #$%&'

(ZEV-E-S  �� !"#)
T0 = ��  !
T0 = Tpr0 + TRD
TRD = �� !"#$$%
Tpr0 = �� !"#$$%

do = �� !
P = ��
Dw = �� !
i = �� !"�#$%

��

do x P x Dw - i

T
RD

� (Nm)

�� !

��:

��� !"
! � 108 �� !"#$

TRD

� (Nm)

�� !"

�� !

�� !"# SN-R

6 x 1R x 0.8 - 4 0.010 -
6 x 2R x 0.8 - 4 0.010 -
8 x 1R x 0.8 - 4 0.010 -
8 x 2R x 1.2 - 4 0.020 -
8 x 2.5R x 1.588 - 3 0.015 -
12 x 2R x 1.2 - 4 0.030 -
12 x 5R x 2 - 3 0.030 -
12 x 10R x 2 - 2 0.030 -
16 x 5R x 3 - 4 0.080 -
16 x 10R x 3 - 3 0.080 -
16 x 16R x 3 - 2 0.080 -
16 x 16R x 3 - 3 0.080 -
20 x 5R x 3 - 4 0.100 -
20 x 5R x 3 - 5 0.100 -
20 x 20R x 3.5 - 2 0.120 -
20 x 20R x 3.5 - 3 0.120 -
25 x 5R x 3 - 4 0.120 0.34
25 x 10R x 3 - 4 0.150 0.29
25 x 25R x 3.5 - 2 0.200 -
25 x 25R x 3.5 - 3 0.200 -
32 x 5R x 3.5 - 4 0.250 0.51
32 x 5L x 3.5 - 4 0.250 -
32 x 10R x 3.969 - 5 0.250 0.46
32 x 20R x 3.969 - 2 0.250 0.49
32 x 20R x 3.969 - 3 0.250 0.49
32 x 32R x 3.969 - 2 0.250 0.45
32 x 32R x 3.969 - 3 0.250 -
40 x 5R x 3.5 - 5 0.400 0.85
40 x 5L x 3.5 - 5 0.400 -
40 x 10R x 6 - 4 0.400 0.91
40 x 10L x 6 - 4 0.400 -
40 x 16R x 6 - 4 0.400 -
40 x 20R x 6 - 3 0.400 0.54
40 x 40R x 6 - 2 0.400 -
40 x 40R x 6 - 3 0.400 -
50 x 5R x 3.5 - 5 0.500 -
50 x 10R x 6 - 6 0.600 0.95
50 x 12R x 6 - 6 0.600 -
50 x 16R x 6 - 6 0.600 -
50 x 20R x 6.5 - 3 0.600 -
50 x 20R x 6.5 - 5 0.600 -
50 x 40R x 6.5 - 2 0.600 -
50 x 40R x 6.5 - 3 0.700 -
63 x 20R x 6.5 - 3 1.200 1.0
63 x 20R x 6.5 - 5 1.200 1.0
63 x 40R x 6.5 - 2 1.200 1.4
63 x 40R x 6.5 - 3 1.200 1.4
80 x 10R x 6.5 - 6 1.400 -
80 x 20R x 9 - 6 2.200 -
80 x 20R x 12.7 - 6 2.200 -
100 x 10R x 6.5 - 6 2.200 -
100 x 20R x 12.7 - 6 2.800 -
125 x 10R x 6.5 - 6 3.600 -
125 x 20R x 12.7 - 6 5.000 -

�� !"#$$%
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�� !"
�� !"#$%&'()

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

�� !"#$%&'():
�� !"#$ SN-F �� !

�� !"#$%& SN-R �� !
�� ! 1�� !"#$%&'(
�� !"#"$%

�� !"#$%&'()*
SN-R �� !"#$%!"#&' 2
�� 3�� !"#$�%&'()
�� !"# SN-F �� !"#$
�� !"#$%&'()*'(
�� !"#$%&'()

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

� 1
�� !"#$%&

� 2
�� !"#$%&'
�� !"#$% SN-R
�� 

� 3
�� !"#$%&"
�� !"#$ SN-R �
��

5 - 10 mm
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��

�� !"#:

�� !"#$%&'()
��

�� !"#$%&'()$
�� !"
�� !"#$%&'()

�� !"#$%&'()*
�� !"#$%

�� !"#$%&'�()
�� !"#$%&'(

�� !"#$%&'()*

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

�� !"#$%�&'(
�� !"#$%&'�()*+
�� !

�� !"#$%&'()

�� SEM-E-C � SEM-E-S�� 
�� 

�� !"#$%&'()*
�� !"#$%&'()*+,
��� Tpr0 �� ! 102 �� !"
�� !"#$%&'()*+,
�� !"#$

�� !"#$%&'()*
�� !"#$%&'()*�+
�� !"#$

�� !"#$%&' D1 ��
� ! 103 �� !"#$%&'(
�� !"#$%

Tpra = �� !"#$$%

�� !
�� !"

�� !

�� !

�� !"#$%&'()*
�� !� "�#$%&'()
�� !"#$ 0.1 �� !"#$
�� !"#$%&'()*+,
�� !"#$%&'()*+,
�� !"#$%&'()*+,
�� !"#$%&'()*+
��

�� !"#

�� 

�� !"#

�� !"#$%&'()*
�� !"#$%&

�� !"#$%&'()*
�� !"#$%&'(

�� !

�� !
�� !"#$%&'(

�� !"#$%&'(

�� !"#$%&

T    = F·r

r

pra

D
1

F
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��
�� !"#$%&'()*

�� !"#$#%&'()*

�� !"#$%&'()*
�� !"#$%#&'(�)*

�� !"#$%&'()*
� V �� !"

�� !
�� !"#$%&'()*

�� !"#

– �� !"#$%&'()*+
�� !"#$%&'#$()
�� !

– �� !"#$"%&'()*
�� !"#

– �� !"#$%&'()*+
�� !"#$%&L� (Rm ≥ 370
N/mm2) �� !"#$%&'(
�� 

�� !
(mm)

�� ! (Nm)
�� !

�� DIN ISO 898:

8.8 10.9 12.9

M 3 1.3 1.8 2.1

M 4 2.7 3.8 4.6

M 6 9.5 13 16

M 8 23 32 39

M 10 46 64 77

M 12 80 110 135

M 16 195 275 330

�� !
�� !"#Rexroth �� !

�� !"#$%&'()*+
�� !"#$%&'( Klüber
Microlube GB 0 NLGI 0� �� !"#
�� !"#$%&'()* !
�� !"#$%&'$()*+
�� !"#$%&'()*+,
�� 

��:

�� !"#$%&'()*
�� !"#$%&'()

��
�� !"#$%&'()*

�� :

– �� !"
– �� !"#

��:

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

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

– �� !L���L� (Rm ≥ 280 N/
mm2) �� !"#$%&'()
�� !"#
�� !"#$%&'()*+
� 1.5 �� !"#$

�� !
(mm)

�� ! (Nm)
�� !

�� DIN ISO 898:

8.8 10.9 12.9

M 3 1.2 1.2 1.2

M 4 2.4 2.4 2.4

M 6 8.5 8.5 8.5

M 8 20 20 20

M 10 41 41 41

M 12 70 70 70

M 16 175 175 175

�� =�L�

�� 
�L���L�
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�� 
�� !"#$%&'()*

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

�� !"#$%&'()*
�� 

�� !"#$%&'(! ��
�� !"#$%& (�� !
MoS2) �� !"

�� 
�� !"#$%&'()*

�� !"#$%&'()*+'
�� !"#$�%&'

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

�� !"#$%&'()*
�� !"#$%&'(�)*+
�� !"#$%&' (� DIN
51501, 51517, 51519 � GfT-� 3)�

�� !"#$%& ISO VG 68
��  ISO VG 460�� !"#$%
�� !"#$%&'()*+,
(�� ISO VG 460)�� !"#$%
�� !"#$%� 10 �� !"
�� !"#$

�� !"#$%&'()*
�!

��

do �� ! �� ! �� ! �� (km)

�� �� �� P =

Ve(ml) Vn (ml)/10h U (��) 5 10 16 20 25 32 40

8 0.300 0.030 1.3 7 13 21 26 33 42 52

12 0.300 0.030 1.3 7 13 21 26 33 42 52

16 0.300 0.030 1.3 7 13 21 26 33 42 52

20 0.600 0.060 1.0 5 10 16 20 25 32 40

25 0.600 0.060 1.0 5 10 16 20 25 32 40

32 0.600 0.060 1.0 5 10 16 20 25 32 40

40 2.000 0.400 1.0 5 10 16 20 25 32 40

50 4.000 0.800 1.0 5 10 16 20 25 32 40

63 4.000 0.800 1.0 5 10 16 20 25 32 40

d0 �� ! �� (km)

�� P =

U (��) 5 10 16 20 25 32 40

≤ 40 50 250 500 800 1000 1250 1600 2000

> 40 10 50 100 160 200 250 320 400

�� !"#
NLGI 2 �� !

d0 = �� !

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

�� !"#� $%&'

NLGI 2 �� !"��#$

�� !:
�� = ≤ 0.2 C
nmin = 100 min-1

Temp�� �� = 80 °C
Temp�� ��   = 60 °C

�� !"#$%&'()*
�� !"#$% DIN 51825 K2K �
�� !"#$%&'() DIN
51818 �� !NLGI  2 �KP2K ��
�� �� !" NLGI �� 00 ��
�� !"#$%&'() 2 ��
�� !"# 50%�

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

�� !: - ��
�� !: - �� !"

- �� !"
�� !"#$

��: - ��

d0 = �� !
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�� NLGI 2 �� :

8 x 2.5R x 1.588 - 3 0.1 0.1 - -
12 x 5R x 2 - 3 0.3 0.3 - -
12 x 10R x 2 - 2 0.3 0.3 - -
16 x 5R x 3 - 4 0.6 0.6 1.7 1.7
16 x 10R x 3 - 3 0.8 0.7 - -
16 x 16R x 3 - 2 0.9 0.8 - -
16 x 16R x 3 - 3 1.1 1.0 - -
20 x 5R x 3 - 4 0.9 0.9 2.7 2.7
20 x 5R x 3 - 5 1.0 1.0 - -
20 x 20R x 3.5 - 2 1.7 1.3 - -
20 x 20R x 3.5 - 3 2.2 1.6 - -
25 x 5R x 3 - 4 1.4 1.4 3.2 3.2
25 x 10R x 3 - 4 1.7 1.7 3.8 3.8
25 x 25R x 3.5 - 2 2.4 1.9 - -
25 x 25R x 3.5 - 3 3.1 2.4 - -
32 x 5L x 3.5 - 4 2.3 2.3 - -
32 x 5R x 3.5 - 4 2.0 2.0 4.5 4.5
32 x 10R x 3.969 - 5 2.8 2.8 6.0 6.0
32 x 20R x 3.969 - 2 2.5 2.2 - -
32 x 20R x 3.969 - 3 3.2 2.8 - -
32 x 32R x 3.969 - 2 3.7 2.8 - -
32 x 32R x 3.969 - 3 4.9 3.7 - -
40 x 5L x 3.5 - 5 3.1 3.1 - -
40 x 5R x 3.5 - 5 2.7 2.7 6.9 6.9
40 x 10L x 6 - 4 6.0 6.0 - -
40 x 10R x 6 - 4 6.0 6.0 15.1 15.1
40 x 10R x 6 - 6 7.3 7.3 17.7 17.7
40 x 12R x 6 - 4 6.1 6.1 - -
40 x 16R x 6 - 4 8.3 6.9 19.3 16.5
40 x 20R x 6 - 3 7.8 6.8 18.5 16.4
40 x 40R x 6 - 2 9.4 7.4 - -
40 x 40R x 6 - 3 12.9 10.1 - -
50 x 10R x 6 - 4 8.0 8.0 19.7 19.7
50 x 10R x 6 - 6 9.7 9.7 23.0 23.0
50 x 12R x 6 - 6 10.4 10.4 - -
50 x 16R x 6 - 6 14.6 12.1 - -
50 x 20R x 6.5 - 3 11.4 9.7 - -
50 x 20R x 6.5 - 5 15.6 13.1 31.3 26.3
50 x 40R x 6.5 - 2 13.9 10.7 - -
50 x 40R x 6.5 - 3 18.6 14.1 - -
63 x 10R x 6 - 4 9.0 9.0 23.0 23.0
63 x 10R x 6 - 6 11.0 11.0 27.0 27.0
63 x 20R x 6.5 - 3 13.9 11.7 - -
63 x 20R x 6.5 - 5 19.2 16.0 39.4 33.0
63 x 40R x 6.5 - 2 17.0 13.0 - -
63 x 40R x 6.5 - 3 22.9 17.3 - -
80 x 10R x 6.5 - 6 16.3 16.3 39.0 39.0
80 x 20R x 9 - 6 38.9 38.9 76.2 76.2
80 x 20R x 12.7 - 6 59.0 59.0 119.5 119.5
100 x 10R x 6.5 - 6 20.8 20.8 43.0 43.0
100 x 20R x 12.7- 6 72.9 72.9 147.4 147.4
125 x 10R x 6.5 - 6 25.8 25.8 53.5 53.5
125 x 20R x 12.7 - 6 90.3 90.3 183.1 183.1

�� !"��# (g)
�� �� �� 

dox P x Dw - i FEM-E-C / FEM-E-S / SEM-E-C FDM-E-C / FDM-E-S
SEM-E-S / ZEM-E-A / ZEM-E-S

                         �� ! �� !
�� R F �� R F

�� NGLI 2 �� !"
�� !: �� !

�� !"#$%&'()
�� !"#$%&'$%()*
�� !"#

�� !"#$%&'()*
�� !"#$
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�� NLGI 2 �� :

6 x 1R x 0.8- 4 0.06 - - -
6 x 2R x 0.8- 4 0.12 - - -
8 x 1R x 0.8 - 4 0.12 - - -
8 x 2R x 1.2 - 4 0.24 - - -
8 x 2.5R x 1.588 - 3 0.10 - - -
12 x 2R x 1.2 - 4 0.15 - - -
12 x 5R x 2 - 3 0.30 - - 0.3
12 x 10R x 2 - 2 0.30 - - 0.3
16 x 5L x 3 - 3 - - - 0.85
16 x 5R x 3 - 3 - - - 0.85
16 x 10R x 3 - 3 - - - 1.0
20 x 5R x 3 - 4 - 0.7 - 1.2
20 x 5R x 3 - 5 - - - -
20 x 40R x 3.5 - 1 x 4 - - 1.6 -
25 x 5R x 3 - 4 - 1.1 - -
25 x 10R x 3 - 4 - 1.3 - -
25 x 25R x 3.5 - 1.2 x 4 - - 1.5 -
32 x 5R x 3.5 - 4 - 1.6 - -
32 x 10R x 3.969 - 5 - 2.3 - -
32 x 20R x 3.969 - 2 - 2.0 - -
32 x 32R x 3.969 - 1.2 x 4 - - 2.6 -
40 x 5R x 3.5 - 5 - 2.2 - -
40 x 10R x 6 - 4 - 5.2 - -
40 x 20R x 6 - 3 - 6.7 - -

�� NGLI 2 �� !"#$��W=�� !, ECO �� !"

�� !"#$%&'()
�� !"#$%&'$%()*
�� !"#

           �� !"��# (g)
�� �� , �� !"# R

d0x P x Dw-i
FEM-E-B ��   FSZ-E-S FEP-E-S ZEV-E-S
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�� ! FAR-B-S �� !"

�� !�"#$% (M6)

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

�� !"#$%&'()*
�� !"#$%&'()*+'
�� 

�� !"#$%&'M6��
�� !" #$%&'()*#
�� !"#$%&'()*+�
�� !"#$%&'�()*
��

                                �� !"��# (g)
�� �� !

d0 x P x Dw-i FAR-B-S
�� !

�� R F

32 x 10R x 3.969 - 5 3.2 3.2
32 x 20R x 3.969 - 3 3.7 3.2
32 x 32R x 3.969 - 3 5.6 4.3
40 x 10R x 6 - 5 7.7 7.7
40 x 20R x 6 - 3 9.0 7.8
40 x 40R x 6 - 3 14.8 11.6
50 x 10R x 6 - 6 11.2 11.2
50 x 20R x 6.5 - 5 17.9 15.1
50 x 40R x 6.5 - 3 21.4 16.2
63 x 10R x 6 - 6 12.7 12.7
63 x 20R x 6.5 - 5 22.1 18.4
63 x 40R x 6.5 - 3 26.4 19.9
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��
�� !"#$%&'()!*
��

! � 122 �� !"#$%&'

L = ��
(�� !)

Fm = �� ! (N)

C = ��
�� (N)

4 5 6

�� !"#$%&'( L

– �� !�"#$%&'�  Fm Fm = �� ! (N)
q = �� ! (%)
nm = �� ! (min-1)

3

– �� !"#$%&'(�  Fm

2 Fm = �� ! (N)
q = �� ! (%)

– �� !"#$�  nm
nm = �� ! (min-1)
q = �� ! (%)1

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

�� !" Fm � nm �

�� ! Pa Pa = �� ! (kW)
Mta= �� ! (Nm)
n = �� (min-1)

11

�� !"#$%&'()*+,,-.

�� ! Mte

�� !"#$%" !:

�� ! Mta

�� !�"#$% !:

�� !"��#$

Mta= �� ! (Nm)
Mte= �� ! (Nm)
F = �� ! (N)
P = �� (mm)
η = �� (� 0.9)
η ´ = �� (� 0.8)

10

9

�� !
�� !"#$%& Lh Lh = �� (h)

L = �� (�� !)
nm = �� ! (min-1)

7

8
�� !"#

�� !"#$%&'()
�� !"# = Lh ·

⇒ ⇒
3

L C
Fm

C Fm
3 L106

106 Fm
C

3 L
106

Fm 3 F1
3

100 100 100F2
3 Fn

3
q1 q2 qn

n +m
q1 q2n1 n2

qn nn100 100 100

Pa
nMta

9550

πη
Mta

F P
2000

η
πMte

F P
2000

L
60n m

Lh

Fmm 3 F11
3

100 100 100
F22

3 Fnn
3 qnn1

nm

q1 n2 q2 nnn
nmnm
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�� !

��

�� !

�� !"#$%&'()*
�� 60% �� !"#$�%&'
� 40000 �� !"

�� !"#$%&'(): 63 x 10

F1 = 50 000 N � n1 = 10 min-1 �� q1 = 6 % �� !"
F2 = 25 000 N � n2 = 30 min-1 �� q2 = 22 % �� !"
F3 = 8 000 N � n3 = 100 min-1 �� q3 = 47 % �� !"
F4 = 2 000 N � n4 = 1 000 min-1 �� q4 = 25 % �� !"

100 %

��

�� ! nm
1

�� !�"#$%&'�  Fm

3

�� !" C

5

Betriebstunden der MaschineLh
Einschaltdauer Maschine

Einschaltdauer Kugelgewindetrieb

40000 60
100

24000 h

60L Lh nm

Lh

L 437 760 000 UmdrehungenL 24000 304 60

�� !" L
(�� !)

�� L �� !"#=   �       ��
�� :

7 8

��

�� !"#$%&'( )*+
�� !"#$% L ≈ 1042 · 106  �� !L 88 800 106

3

8757
4

�� !"#$%& Lh �� !"#$%&'()!
�� !"#$%�� 24 000 ��
�� !"#$%&

�� !"#$%&'()*
�� !"#$%&

7

�� !"#$

�� !"#$%: �� !"#$%&'()
�� 63 x 10 R x 6-6, �� !"#$
�� FEM-E-S,
�� !" C = 88 800 N,
��  1512-6-4013�

L 1042 106

57 167 Stunden≈

h

Lh

304 60

��:

�� !"#$%&'($)*+
��!

�� !"#$%&'()

�� !"#
Lh = �� !"# ·

�� !

��

+6
100 100 100 100100 100022 47 253010nm

nm 304 min-1

≈C 66492 N38757C 437 760 000
106

2510Fm 500003 3
0

3
0

6
304 100 250003 30

304 100
22

80003 100
304 100

47
20003 1000

304 100

Fm 8757 N
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�� ! I II III IV

fnk - � 27.4 18.9 12.1 4.3

�� ln (m)

ln l1

�
�
 
!

 n
k 

(m
in

-1
)

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

nk = �� ! (min-1)
nkzul = �� !"# (min-1)
fnk = �� !I=�� !"#$
d2 = �� ! (mm),

�� !
ln = �� !"#$%&'( (mm)
l1 = �� ! (mm)

�� !"#$%&'():  ln = l1
�� !" 31 ��62 �� !"#$%&'()*

��
�� !"#$%W 1850 min-1�
�� !"#$W
 1850 min-1 x 0.8 = 1480 min-1�

�� !"#$%&' n4 = 1000
min-1 �� !"#$%&

�� ! = 63 mm
�� ln = 2.4 m
�� ! II (�� - ��)

�� ! nk
�� ! nk �� !"#$%

�� !"#$ ln�� !"#$%
�� !"#$%&'(

�� !"#$%&' !(
80%�� !"#$%&'()*+
�� !"� 95 �� !"#$%

��
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�� !"#$% Fk
�� !

��

�
�
 
!
"
#

 F
k (

kN
)

�� lk (m)

f Fk- � �� !

2.6 IV

10.2 III

20.4 II

40.6 I

Fk = �� !"#$%&'
Fkzul = �� !"#$%&'
fFk = �� !"#$%&'

��
d2 = �� ! (mm),

�� !
lk = �� !"#$%& (mm)

�� !"#$% Fk �� !
�� !"#$%&'()*+,

� lk�� !"#$%&'()*+
�� g ≥ 2 �

�� ! = 63 mm,
�� = 10 mm,
�� lk = 2.4 m
�� ! II (�� - ��)

�� !"#$%&'()*
�� 360 kN�
�� !"# 2 �� !"#

�� !"# 360 kN : 2 = 180 kN�
�� !"#$%& '()*
F1 = 50 kN�
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�� !"#$%&"'(
�� !
�� !"#$%&'()*

�� !"#$%&'(

Rexroth �� !"#$ ! �
�� !"#$%&' 54 �� 

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

�� !

�� !

��

�� !
�� !"#

�� �� �� ! �� �� (µm)
d �� !

�� �� ��
(mm) (µm)

≤ 50 > 50

+ 3
≤ 10 �� - 10 - 250- 5

> 10 �� - 10 - 11 - 13 - 250

≤ 25
�� -5 -10 -500

> 25

LGF-C...
LGN-C...

LGF-B...
LGN-B...

P5 ��
DIN 620

P5 ��
DIN 620

2.5

2

�� !" NMA, NMZ

�� !"#$%&'(")
�� 

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

�� !"#$%&'()�
�� !"#$%&�'(!)*

�� !"#$%&'()*
�� !"#

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

�� !"#�$%&'#�$

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

�� !"#$%& !"'
�� !"#$%&'()*+)
�� !"#$%&'()*+,
� 70%�� !"#$% (LGF) ��
�� !"#$%&'()*+,
�� ! LGF-C... � LGN-C... �� 
�� !"#$�%&'()*+
�� !"#$%#$&!'()
�� !"#$%� &'()*
�� 

��

IT4 A

A

IT3

0,8

0,8

d 
IT

6

C

IT4

1,6

C

IT5

1,6

D
 J6
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�� !" SEB
�� !"#$%&'()

�� !"�#$%&�

�� !"#$%&'()%
�� !

�� !"#$%&' ()
�� !

��:

�� !"#$%&'()*
�� !"#$%

�� ! �� 

�� h O1 O2 O3

DIN 912 DIN 912 ��
(��)

O4
�� 

d0 x P (mm) (DIN 6325)

8 x 2.5 8 M5 x 20 M6 x 16 4 x 20
12 x 5 8 M5 x 20 M6 x 16 4 x 20
16 x 5 11 M8 x 35 M10 x 25 8 x 40
16 x 10 11 M8 x 35 M10 x 25 8 x 40
16 x 16 11 M8 x 35 M10 x 25 8 x 40
20 x 5 11 M8 x 35 M10 x 25 8 x 40
20 x 20 11 M8 x 35 M10 x 25 8 x 40
25 x 5 14 M10 x 40 M12 x 30 10 x 50
25 x 10 14 M10 x 40 M12 x 30 10 x 50
25 x 25 14 M10 x 40 M12 x 30 10 x 50
32 x 5 14 M10 x 40 M12 x 30 10 x 50
32 x 10 14 M10 x 40 M12 x 30 10 x 50
32 x 20 14 M10 x 40 M12 x 30 10 x 50
32 x 32 14 M10 x 40 M12 x 30 10 x 50
40 x 5 16 M12 x 50 M14 x 35 10 x 50
40 x 10 16 M12 x 50 M14 x 35 10 x 50
40 x 20 16 M12 x 50 M14 x 35 10 x 50
40 x 40 16 M12 x 50 M14 x 35 10 x 50

�� !I=�� O1; O2 M5 M6 M8 M10 M12 M14

8.8 5.5 9.5 23 46 80 125

12.9 9.5 16 39 77 135 215

�� !"#$%

�� !"#$
�� !"#$%&'()*

�� !"#$%&'()*+,
�� !"#�$%&'()*$
�� !"#$%&'()*+,
�� !"#$% 50 °C �

�� LGF, LGN �� !"#$
�� !" DIN 51825 �� !
KPE2K �� !"

Nm

O2O1 O 3 O 4

h
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�� !"#$%& !"#
�� !"#�$%&'()

�� !"#$%&'()*+,
�� ! FaB �� !"#$ Fa �

�� !"#$%&'()
��   F = Fa �

α = �� !
X, Y= �� !"
Fa = �� !"#
FaB = �� !

�� !"#$%&'()*
�� !"#$%&      �� 

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

α = 60° X Y

1.9 0.55

0.92 1

20

�� !"#$%&'(
�� !

F = X · Fr + Y · Fa

Fr = �� !"# (N)
Fa = �� ! "#$ (N)
F = �� !"# (N)20

�� !  FaB (N)

�
�
 
!
"
#

  F
a 

(N
)

1) �� !"#$%

�� !"#$

�� 

Fa 2.17≤
rF

>
Fa 2.17
rF
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�� !"#$

�� !"#$%&'()*+,
�� !" 4 �

�� !"#$%&

�� !"#$%:

��:

�� !"#$%&'(!

�� !

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

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

�� !"#$ MRL ��  n =
5 min-1 �� !

�� !"# NRL ��       �
��

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

26

NRL = �� ! (W)
n = �� (min-1)
MRL = �� !"# (Nm)

26

�� !"��#$%&
�� �!"#$%&'()

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

�� !"#$%& Frm ��
�� !"#$%&'

Fam= �� !"#$% (N)
q = �� ! (%)
nm = �� ! (min-1)

21

22

22

21

L = �� !"#$%& (106 �)
�� !

Lh = �� !"#
�� ! (h)

C = �� !"#$ (N)
n = �� ! (min-1)
F = �� !"# (N)

23

24

S0 = �� !"#$%& (-)
C0 = �� !" (N)
F0 = �� !" (N)

S0 =
C0

F0
25

NRL
MRL n
9,55

Fam
3 F1

3

100 100 100
F2

3 Fn
3 qnn1

nm

q1 n2 q2 nn
nmnm

n +m
q1 q2n1 n2

qn nn100 100 100

3

L
16666

Fh n
C

3

L C
F


