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|dentification system for short product names

Short product name Example
Short product names are used to identify System
the product family, size, version and
product generation of Rexroth linear Format
motion axes.
Drive
Size
Version
Generation

K - 032 -
Drive Unit

Open
Closed

Ball screw drive
020/ 032/ 040
Standard version

Product generation 1

NN - 1

Catalog structure

New catalog number

New short product name

Dimension drawings revised

“Delivery form” section added

Technical data and drive data table layout revised
“Calculation” section revised

“Configuration, ordering, dimension drawings, options’
section revised

“Attachment kits for motors according to customer
specification” section added

“Motors” section added

“AGK switch mounting arrangements/switching system”
section added

4

Changes/additions at a glance

Technical changes

— Range of available nuts expanded

— Range of available Nut Housings expanded
— Permissible drive torques increased

- “Switching system” section revised

- Ordering example

— Query sheet

Bosch Rexroth AG, R999001326 (2017-05)
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Advantages

Each available in three sizes with freely configurable
lengths up to 5600 mm

Variable lengths and versions thanks to configuration with
numerous options

Technical data for the entire unit, e.g., maximum permissible
drive torque, speed, etc.

Nameplate with technical start-up parameters

High positioning accuracy and repeatability due to ball
screw drive with zero-backlash, pre-tensioned nut system
When paired with Rexroth linear guides, they offer design
engineers full design freedom for every application.

AOK and AGK Drive Units consist of Rexroth's proven ball screw drive (BASA - BAIl Screw Assembly), which with Nut Housings
and Pillow Block Units make it into a ready-to-install drive axis. When combined with an external linear guide, this Drive Unit
becomes a fully functional linear motion axis for a variety of applications.

i g

i

W
i

R
e

Drive Units are available complete with motor, controller and control system.
For more information, see the “Motors” section

Application areas
Drive Units can be used in many ways as a drive axis for linear motion and positioning tasks in the application areas and
industries below.

Possible applications

Pick and place

Handling systems

Placement systems, palletizers
Machine tool feed units
Inspection and analysis systems
Transfer line feed units

Motion units

Possible industries

— Handling and assembly

— Electronics and semiconductors

— Automotive suppliers and manufacturers
— Robotics and automation

— Special-purpose machinery

— Packaging technology

- Plastics

— Textiles

Bosch Rexroth AG, R999001326 (2017-05)
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Drive Units 5

AOK Drive Units, open format AOK Drive Units, closed format
— Quick Drive Unit installation and easy alignment thanks to — Rapid mounting and easy alignment of the Drive Unit
machined reference edges on the Nut Housing and pillow due to the machined reference edge on the Pillow
block Block Housing
— Available with and without floating bearings — Optimal sealing with extruded aluminum profile and
— Motor attachment via mount and coupling or timing belt steel or polyurethane sealing strip
side drive — Traveling screw supports for maximum speeds in hori-
— Rexroth servo motor (MSK/MSM) zontal operation
— Motor attachment via mount and coupling or timing belt
side drive

— Rexroth servo motor (MSK/MSM)

o™

AGK with SPU screw supports

Overview
Drive Unit Type Format Max. parameters Size
-020 -032 -040
AOK open Lyax (Mm) 3000 4000 5 000
Dynamic load rating C (N) 14 300 31 700 50 000
AGK closed Linax (MmM) 3000 5 000 5 600
Dynamic load rating C (N) 14 300 31 700 50 000

R999001326 (2017-05), Bosch Rexroth AG
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6 Drive Units

AOK/AGK product description

Notes on applications
AOK and AGK Drive Units are designed for drive tasks only and can only absorb axial forces.

When using a Drive Unit, always make sure to include adequate, separate linear guides that can handle the structure being
moved as well as the resulting reaction forces and torques.

This results in a linear motion unit (e.g. table top) that can be moved automatically thanks to an AOK or AGK Drive Unit.

Examples

Example of basic motion unit structure
with table top and AOK Drive Unit

In this example, two separate linear
guides, each with two Runner Blocks,
absorb forces and torques so that when
moving the structure only axial forces
act on the Drive Unit (here AGK).

A Follow the assembly instructions and installation tolerances in the “Attachments and accessories” section.

Bosch Rexroth AG, R999001326 (2017-05)
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Drive Units 7

Delivery form

Drive Units come ready-mounted.

Motor attachment

If a combination of motor and motor attachment has been selected, then the components are attached as shown in the figure,
which also shows the location of the motor connector.

Motor attachments ordered without a motor must be assembled by the customer.

All necessary instructions and parameters for professional assembly are included.

AOK (example)
Mount and coupling (MFO01) Timing belt side drive (RV01-RV04)

RVO1

RV02

RVO3

RVO04

Available options
Switches and sockets with plugs are included in delivery (installation required).

Lubrication

Drive Units delivered with initial greasing.

For further information, see the “Lubrication” section.
Documentation

Each Drive Unit delivered with appropriate documentation.

R999001326 (2017-05), Bosch Rexroth AG
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8 Drive Units

AOK Drive Units

Product description

Properties

— AOK Drive Units in open format are ready-to-install drive axes consisting of a ball screw drive with nuts and pillow blocks,
as well as an optional Nut Housing

— Three coordinated sizes available in any length up to L,

— A version with fixed and floating bearing or fixed bearing only is also available

— Driven by a precision ball screw drive in rolled design in accordance with DIN 69051

— Screws in tolerance grade T5 or T7 available

— Various nut versions available depending on size and lead

- Three different preloads available (C1, C2 and C3)

Pillow blocks available in aluminum or steel

High linear speeds thanks to large leads with high precision over long lengths

Nuts can be optionally selected with Front Lube Unit for longer lubrication intervals

Other highlights

Flexible thanks to selectable options

Easy motor attachment via locating feature and threads

Clearly structured technical data for the complete unit as a “linear motion system without guideway”
Nameplate with parameters for easy start-up

Attachments

— Motor attachments with mount and coupling or via a timing belt side drive

— Attachment kits for motors according to customer specification

— Maintenance-free servo motors with selectable brake and integrated feedback

Bosch Rexroth AG, R999001326 (2017-05)
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Ball screw drive component overview

Drive Units 9
AOK Drive Units

Components Short product name | Description
Version m Fixed/floating bearing | With Pillow Block Housings on fixed or floating bearing end
&ﬁ
Fixed bearing only With Pillow Block Housings on fixed bearing end only
x”
Nut P> i ZEM-E Cylindrical Single Nut (only with MGA Nut Housing)
FEM-E-S Single Nut with flange (Rexroth mounting dimensions)
/... .
FEP-E-S
FEM-E-C Single Nut with flange (mounting dimensions similar to DIN 69051, Part 5)
Front Lube Unit . w VSE Front Lube Unit (VSE) for long-term, maintenance-free operation of the
ball screw drive.
£ (Only available in combination with nut with initial greasing).
*
Nut Housing , MGA Aluminum Nut Housing, compatible with Cylindrical Single Nut ZEM-E
MGS Steel Nut Housing, suitable for Single Nut with flange
FEM-E-S / FEP-E-S
E MGD Steel Nut Housing, suitable for Single Nut with flange
u FEM-E-C
Nut preload Precision Screw accuracy

Preload classes Definition Tolerance grade | Permissible travel deviation over 300 mm
C1 Moderate preload (v300p)

C2 Medium preload 15 23 ym /300 mm

C3 High preload T7 52 ym / 300 mm

For further information, see the “Screw Drive” catalog.

R999001326 (2017-05), Bosch Rexroth AG
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10  Drive Units

AOK Drive Units

Structural design

Ball screw drive

Pillow block on fixed bearing end (drive side)
Housing with nut

Pillow block on floating bearing end

A OON=

With fixed and floating bearing With fixed bearing only

3

Nut ZEM-E FEM-E-S / FEP-E-S FEM-E-C

can be combined with*

Nut Housing

* Only the combination options in the “Configuration and ordering” tables are valid.

Motor attachment

Attachments:

1 Mount and coupling
2 Timing belt side drive
3 Motor

Mount and coupling Timing belt side drive

Bosch Rexroth AG, R999001326 (2017-05)
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Structural design of mount
and coupling

A motor can be attached to all

Drive Units via mount and coupling.

The mount secures the motor to the
Drive Unit and serves as a closed housing
for the coupling.

The coupling transmits the motor drive
torque to the Drive Unit's drive shaft
without distortive stresses.

Our standard couplings compensate for
the system'’s thermal expansion.

1 Motor
2 Mount
3 Coupling

Structural design of timing belt
side drive

All Drive Units can be attached to the
motor by a timing belt side drive.

This makes the overall length shorter
than when attaching the motor via mount
and coupling.

The space-saving, closed pulley housing
protects the belt and acts as a motor
bracket.

Various gear ratios are also available
(depending on size):

- i=1

- i=2

The timing belt side drive can be
installed in four directions:

— below, above (RV01 and RV02)

- left, right (RV03 and RV04)

1 Pulley housing made of anodized
aluminum frame

2 Toothed belt

3 Motor

4 Pre-tensioning the belt:
Apply pre-tensioning force F, to
motor (F,, is provided upon delivery)

5 Cover

6 Fastening of belt pulleys with
tensioning units

7 Timing belt side drive cover panel

brberg@ya.ru Ten. (499) 703-31-61
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AOK Drive Units
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Drive Units

AOK Drive Units

Technical data

See the “Calculation” section.

General technical data

brberg@ya.ru Ten. (499) 703-31-61

AOK BASA Dynamic load rating C Min. travel | Max. length Additional Nut length
range length
Nut
ZEM-E? | FEM-E-S/| FEM-E-C | Fixed Fixed/ |Fixed |Fixed/ |Fixed |FEM-E-S |FEM-E-C
FEP-E-S" bear- floating | bearing | floating | bearing |FEP-E-S"
ing bear- |only bear- |only
ing ing
dO xP Smin Lmax I-max Lad Lad Lc Lc
(mm) (N) (N) (N) (N) (mm)|  (mm)|  (mm)|  (mm)|  (mm) (mm) (mm)
AOK-020 20x5 14 300 14 300 14 300 | 17 000 100| 3000 750 120 70 40 40
20x 10 14 100 14 100 14 100 60 60
20 x 20 13 300 9 100 13 300 57 77
20 x 40" 14 000 14 000 - 57 -
AOK-032 32x5 21 600 21 600 21 600 | 26 000 150| 4000| 1500 128 74 48 48
32x10 31 700 31 700 31 700 77 77
32x 20 19 700 13 500 19 700 64 84
32 x32 19 500 13 400 19 500 88 120
AOK-040 40x5 29 100 29 100 29 100 | 29 000 180| 5000 2 000 160 90 54 54
40x 10 50 000 50 000 50 000 70 70
40x 20 37 900 37 900 37 900 88 88
40 x 40 37 000 25 500 37 000 102 142
ngght calculation . Mg = Kg i + Kgvar - L + Mey
(without motor attachment, without motor)
Drive data
AOK BASA Constant mass moment of inertia
Nut Nut and housing
FEM-E-S FEM-E-C ZEM-E FEM-E-S/ FEM-E-C
FEP-E-S" + MGA FEP-E-S" + MGD
+ MGS
d0 xP kJ fix kJ fix kJ fix kJ fix kJ fix kJ var kJ m
(mm) (kgmm?) (kgmm?) (kgmm?) (kgmm?) (kgmm?) (kgmm) (mm?2)
AOK-020 20x5 15.5 15.6 16.3 16.2 16.3 0.1004 0.6333
20 x 10 16.3 16.4 19.3 18.9 19.4 0.1004 2.5330
20 x 20 21.4 20.3 31.6 33.4 32.3 0.1004 10.1321
20 x 40" 36.0 - 731 83.8 - 0.1004 40.5285
AOK-032 32x5 129.9 129.9 131.6 131.0 131.4 0.7117 0.6333
32x 10 131.3 131.6 137.8 135.8 1374 0.7117 2.5330
32x 20 139.9 138.6 163.6 163.8 161.6 0.7117 10.1321
32 x 32 165.8 160.9 2175 2272 219.8 0.7117 25.9382
AOK-040 40x5 374.8 375.0 378.3 376.3 3773 1.7827 0.6333
40 x 10 340.7 340.4 353.4 349.8 349.6 1.6068 2.5330
40 x 20 353.0 352.0 401.7 389.4 388.6 1.6068 10.1321
40 x 40 482.9 425.0 597.3 733.7 571.3 1.6068 40.5285

1) Nut version FEP-E-S only available with BASA 20 x 40
2) Nut version ZEM-E only available with housing MGA

Bosch Rexroth AG, R999001326 (2017-05)
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Drive Units 13

AOK Drive Units

Nut and housing length Moved mass of system Mass constants
Nut Nut and housing Fixed/floating Fixed bearing
bearing only
ZEM-E FEM-E-S/ | FEM-E-C | FEM-E-S | FEM-E-C | ZEM-E FEM-E-S/ | FEM-E-C | Alumi- | Steel Alumi- | Steel
+ MGA FEP-E-S" | + MGD FEP-E-S" + MGA FEP-E-S" |+ MGD | num num
+ MGS . + MGS
> 9 M M \\\\\)@ A"'- Jﬂ
Lc Lc Lc mca mca mca mca kg fix kg fix kg fix kg fix kg var
(mm) (mm) (mm) (kg) (kg) (kg) (kg) (kg) (kg) (kg) (kg)| (kg/mm)
100 52 67 0.28 1.55 1.33 1.49 3.13 7.03 1.89 3.77 | 0.0021
100 60 67 0.36 1.57 1.41 1.58
100 78 77 0.60 1.61 1.78 1.67
100 63 - 0.51 - 1.42 1.69 -
150 63 83 0.54 0.62 3.33 2.29 2.89 414 9.65 2.48 4.91| 0.0056
150 77 83 0.72 0.84 3.27 2.47 3.1
150 75 84 1.02 0.90 3.36 3.39 317
150 114 120 1.40 1.21 3.39 3.77 3.48
180 75 95 0.7 1.03 6.23 3.08 4.64 6.86 14.98 412 7.68| 0.0088
180 80 95 1.29 119 6.29 4.88 4.80
180 88 95 1.54 1.44 6.34 513 5.05
180 151 142 3.59 2.16 6.41 9.78 5.77
Frictional torque Maximum permissible Maximum drive torque Maximum speed
acceleration
Fixed/floating bearing or fixed bearing only for
preload class
C1 C2orC3
M Rs M Rs amax M P Vimax
(Nm) (Nm) (m/s2) (Nm) (m/s)
0.34 0.51 39.8
0.36 0.54 50.0
0.35 0.51 50.0
0.27 - 50.0
0.72 1.08 17.9
0.79 1.32 30.7
0.7 104 50.0 See graphs See graphs
0.70 1.04 50.0
1.19 1.80 12.2
1.37 2.31 16.8
1.26 1.98 33.0
1.26 1.95 50.0

See next spread for designations

R999001326 (2017-05), Bosch Rexroth AG
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AOK Drive Units

Technical data

See the “Calculation” section.

brberg@ya.ru Ten. (499) 703-31-61

Drive data for motor attachment via timing belt side drive

AOK Motor BASA |up to L? (mm) M_g" . Mrea  |M.a  |F B,
(mm) Fixed/ Only (Nm) (1076 kgm?) (Nm) | (kg) (mm)
dox P [floating |fixed i=1 J|i=2 |i=1 [i=2 i=1 i=2
bearing | bearing
AOK-020 MSK 040C, 20x5 1500 300 6.00 - 240 - 0.40 1.24 88| 16 AT5 -
MSM 041B 20x 10 1900 400 7.90
20x 20 2 600 600 7.94
20 x 40 2 200 500 7.94
MSK 050C 20x5 1 500 300 6.00 -1 1420 - 0.45| 3.20 116 | 25 ATS -
20x 10 1900 400 7.90
20x 20 2 500 600 8.70
20 x 40 2100 500 8.90
AOK-032 MSK 060C 32x5 2 500 600 19.10 9.55( 1400 260 0.50| 3.20 116 | 25 AT5 | 32 ATS
32x10 3400 700 19.21 12.30
32x20 4 000 1100 19.21 12.30
32 x32 4 000 1500 19.21 12.30
AOK-040 MSK 076C 40x5 3500 800 | 25.60 12.80| 7780| 1260 0.60( 8.40 160 50 50
40x 10 3 000 700 51.20| 25.60 AT10 AT10
40 x 20 3100 700| 99.30| 49.65
40 x 40 4 400 1100| 99.30| 49.65

1) Values for My do not factor in motor torque.
2) For greater lengths, the permissible drive torque is determined from the variable-length value M, of the Drive Unit in accordance with the graph
m See the “Calculation principles” section.

Drive data for motor attachment via mount and coupling

AOK Motor Coupling Mount and coupling
McN Jc My
(Nm) (107 kgm?) (kg)
AOK-020 MSM 041B 145 63 0.85
MSK 040C 19.0 57 0.55
MSK 050C 50.0 200 2.00
AOK-032 MSK 060C 50.0 200 1.80
MSK 076C 98.0 390 2.40
AOK-040 MSK 076C 98.0 390 2.80

Bosch Rexroth AG, R999001326 (2017-05)
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Designations

amax

maximum acceleration

belt type

dynamic load rating

nominal diameter

pulley housing width

timing belt side drive gear ratio

mass moment of inertia of the coupling

reduced mass moment of inertia of timing belt side drive at motor journal
constant for fixed-length portion of the mass

constant for variable-length portion of the mass

constant for fixed-length portion of mass moment of inertia
constant for variable-length portion of mass moment of inertia
constant for mass-specific portion of mass moment of inertia
length

additional length

nut length/nut and housing length

maximum length

drive torque

frictional torque of system

rated torque of coupling

frictional torque of timing belt side drive at motor journal
maximum permissible drive torque of timing belt side drive
mass of mount and coupling

mass of timing belt side drive

moved mass of system

lead

minimum travel

maximum speed

brberg@ya.ru Ten. (499) 703-31-61
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AOK Drive Units
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AOK Drive Units

Technical data
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Permissible drive torque M, AOK-020
with fixed and floating bearing A M, (Nm)
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Permissible drive torque M,
with fixed bearing only

Note

The values shown for M, apply under the
following conditions:

- No radial loads on screw journal

brberg@ya.ru Ten. (499) 703-31-61
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AOK Drive Units

AOK-020
A M, (Nm)
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AOK Drive Units

Technical data
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Maximum permissible speed v, .,
with fixed and floating bearing

Bosch Rexroth AG, R999001326 (2017-05)
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AOK Drive Units

Maximum permissible speed v, ., v AOK-020
with fixed bearing only Ve A Vinax (m/s)
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AOK Drive Units

Calculation

Calculation principles Page 20
Drive Unit service life Page 21
Service life of ball screw drive or the fixed bearing Page 21

Drive dimensioning Page 23
Basic principles Page 23
Drive dimensioning based on the motor shaft as a reference point Page 24
General guide for motor selection Page 26
Calculation example Page 28

Calculation principles

Drive train

Configuration

Load > Drive Unit | »| Transmission elements | p| Motor

»| Controller

\

gt

il ]
o

B |

Correct dimensioning and assessment for an application requires structured consideration of the entire drive train.
The basic element of the drive train is the configuration comprising the Drive Unit, the transmission element (coupling or timing
belt side drive) and the motor, which can be ordered in this constellation as per the catalog.

Bosch Rexroth AG, R999001326 (2017-05)
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AOK Drive Units

Calculation

Drive Unit service life

The service life of the rolling bearing points contained in a Drive Unit can be calculated using the formulas given below. In a Drive Unit
with ball screw drive, the rolling bearing points that are relevant for the service life are the linear guide, the ball screw drive (nut),
and the fixed bearing.

A Whichever independently calculated service life is shorter, that of the ball screw drive or of the fixed bearing, is then

used as the estimated service life of the Drive Unit.

Service life of the ball screw drive or the fixed bearing
If operating conditions vary (rotary speed and load), service life must be calculated using the averages F,, and n,,.

If rotary speed varies, average rotary _
speed n, is calculated as follows: £ n
= 2
_c 'l ---------------------- ‘~
e A n
| A S S N SR "
) ng . N3
> v £y
3 o .
[e] e .~
x|, -
t to t3 Time (sec)
[nq] -t + |ng| - to+ oo + | - 1, Ny, Ny, Ny = rotary speed
m= in phases 1 ...n (rpm)
tiot _
Nim = average rotary speed (rpm)
tytp . t, = discrete time step
b =t + tyt o + 1, in phases 1 n (sec)
tot = sum of the discrete
time steps (sec)
Rotary speed in acceleration and braking Nar ot Ner o n = rotary spleed in acceleration
hases ny_,: L and braking phases
p 1.n 2 gp
NAt . n = rotary speed at start
inphase 1 ...n (rpm)
Ngt o n = rotary speed at end
in phase 1 ...n (rpm)
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Calculation

Where both the load and the rotary
speed vary, the average load F, is
calculated as follows:

Nominal life
Nominal life in revolutions:

Nominal life in hours:

Bosch Rexroth AG, R999001326 (2017-05)
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z| A

B

S Fs Fm

Fo
ty to ts Time (sec)
8 Iyl 8 ng| to |S [l tq
me\f\ﬁ R R e ™
C 3
L= ()" 100
Fa
L
Lo = n,- 60

C = dynamic load rating (N)
F, Fy .F, = axial load during phases 1 ...n (N)
Fo = equivalent dynamic axial load (N)
nyny, N, = rotaryspeedinphases1 ...n (rpm)
N = average rotary speed (rpm)
tity t, = discrete time step in phases 1 ... n (sec)
tiot = sum of the discrete time steps (sec)
L = nominal life (=)
L, = nominal life (h)
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Drive dimensioning

Basic principles

When dimensioning the drive, the drive
train can be divided into the mechanical
system and the drive itself.

The mechanical system includes the
Drive Unit and transmission elements
(timing belt side drive, coupling), and the
load to be carried.

The electric drive is a motor/controller
combination with corresponding perfor-
mance data.

The dimensioning of the electric drive is
done taking the motor shaft as a refer-
ence point.

Both basic values and limit values must
be factored in when dimensioning the
drive. Limit values should be observed to
avoid damaging the mechanical compo-
nents.
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Drive train

Mechanical system

Load |

Drive Unit

>

Transmission

elements

Motor

Controller

Drive dimensioning based on the
motor shaft as a reference point

Technical data and formula symbols for the mechanical system

For each component (Drive Unit, coupling, timing belt side drive), the relevant maximum permissible values must be identified for
the drive torque and travel speed, as well as the basic values for frictional torque and mass moment of inertia.
The following technical data with the associated formula symbols are used when considering the basic mechanical system re-

quirements in the design calculations for dimensioning the drive. The data in the table below can be found in the “Technical data”
section or they are determined using the formulas described on the following pages.

Mechanical system
Load Drive Unit Transmission elements
Coupling Timing belt side drive

Weight moment (Nm) M,® - — -
Frictional torque (Nm) -9 Mgs? - Mgse®
Mass moment of inertia (kgm?) J J2 JPQ Jo®
Max. permissible speed (m/s) — - - -
Maximum permissible drive torque (Nm) — M,? Mg? Mg®

1) Determine the value using the appropriate formula

2

3) Use the value from the table

Length-dependent value, determined using the appropriate formula

5) Any additional process forces are to be taken into consideration as load moments
6) For vertical mounting position: Determine the value using the appropriate formula

)
)
4) Length-dependent value, to be read off the graph
)
)

R999001326 (2017-05), Bosch Rexroth AG



www.brberg.ru brberg@ya.ru Ten. (499) 703-31-61

24 Drive Units

AOK Drive Units

Drive dimensioning

Drive dimensioning based on the motor shaft as a reference point

When dimensioning the drive, all relevant design calculation values for the mechanical components in the drive train have to be
determined and be expressed in terms of or reduced to the motor shaft. For a combination of mechanical components in the drive
train, this will result in one value for each of the following:

— Frictional torque Mg

— Mass moment of inertia J,,

— Maximum permissible speed v, (maximum permissible rotary speed n,.q)

— Maximum permissible drive torque M,,¢qn

Determination of the values for each mechanical component in the drive train based on the motor shaft as a reference point

Frictional torque Mg

For motor attachment via mount and Mo =M
. R— Rs
coupling

For motor attachment via timing belt side M
i Mg = Mggq +—=
drive R = MRsd i

Mass moment of inertia J.,

For motor attachment via mount and Jy=J.+J+]

coupling * = °

For motor attachment via timing belt side U +1)
drive Jox = o 2
Determination of the mass moment Jo = (Ky s + Ky o - L)- 1078
of inertia of the Drive Unit M
Determination of the translatory mass Ji=mg, k- 107
moment of inertia of the external load >

i = gear ratio of timing belt side drive =)
J. = mass moment of inertia of the coupling (kgm?)
Jo« = mass moment of inertia of mechanical system (kgm?)
IR = mass moment of inertia of the Drive Unit (kgm?)
Jsg = mass moment of inertia of timing belt side drive at motor journal (kgm?)
J; = translatory mass moment of inertia of external load based on

the Drive Unit screw journal (kgm?)
kys = constant for fixed-length portion of mass moment of inertia (kgmm?)
kim = constant for mass-specific portion of mass moment of inertia (mm?2)
ki = constant for variable-length portion of mass moment of inertia (kgmm)
L = length of Drive Unit (mm)
m,, = moved external load (kg)
Mgr = frictional torque at motor journal (Nm)
Mgs = frictional torque of system (Nm)
Mgeg = frictional torque of timing belt side drive at motor journal (Nm)

Bosch Rexroth AG, R999001326 (2017-05)
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Maximum permissible speed v,

The lowest of all the values for the maximum permissible speed of all mechanical components contained in the drive train deter-
mines the maximum permissible speed of the mechanical system which has to be taken into consideration as the upper limit for
the drive when dimensioning the motor. By design, the maximum permissible speed or rotary speed of a Drive Unit with ball screw
drive will always be less than that of the other components in the mechanical system, such as the coupling or timing belt side
drive, and therefore determines the maximum permissible speed of the mechanical system.

Maximum permissible speed Vinech = Vimax

Maximum permissible rotary speed

For motor.attachment via mount _ Vyeu - 1000 - 60

and coupling Nimech = P

qu motor attachment via timing belt side _ Vyew i+ 1000 60

drive Nmech = P
i = gear ratio of timing belt side drive (=)
Nmech = Maximum permissible rotary speed of mechanical system (rpm)
P = screw lead (mm)
Voax = maximum permissible speed of the Drive Unit (m/s)
Vimesh = Maximum permissible speed of mechanical system (m/s)

Maximum permissible drive torque M,cch
The lowest (minimum) permissible drive torque of all of the mechanical components in the drive train determines the maximum
permissible drive torque of the mechanical system, which should be considered the drive limit when dimensioning the motor.

For motor attachment via mount and

, Miech = minimum (Mcy; M,)
coupling

For motor attachment via timing belt side

drive M ipech = minimum (Mg ; i
i = gear ratio of timing belt side drive =)
M, = maximum permissible drive torque of the Drive Unit (Nm)
M. = rated torque of coupling (Nm)
Mgy = maximum permissible drive torque of the timing belt side drive (Nm)
Mmech = maximum permissible drive torque for mechanical system (Nm)

A When considering the complete drive train (mechanical system + motor/controller), the maximum torque of the
motor can lie below the maximum value for the mechanical system (M,,..,) and thus limit the maximum permissible drive
torque of the overall drive train.

If the maximum torque of the motor lies above the upper limit for the mechanical system (M, ,.1,), the maximum motor
torque must be limited to the permitted value for the mechanical system.

R999001326 (2017-05), Bosch Rexroth AG
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Drive dimensioning

Motor pre-selection

brberg@ya.ru Ten. (499) 703-31-61

The following conditions can be used as a general guide for pre-selecting the motor.

Condition 1:

The rotary speed of the motor must be greater than or equal to the rotary speed required for the mechanical system (but not exceeding

the maximum permissible limit value).

Condition 2:

Nmax 2 Nmech

max

mech

max. rotary speed of motor

maximum permissible rotary speed of the mechanical system

Consideration of the ratio of mass moments of inertia of the mechanical system and the motor. The ratio of the mass moments of
inertia serves as an indicator for the control performance of a motor/controller combination. The mass moment of inertia of the mo-

tor is directly related to motor size.

Ratio of mass moments of inertia

For pre-selection, past experience has
shown the following values will result in
high control performance.

While these are not fixed limits, exceed-
ing them will require closer

evaluation of the application.

Bosch Rexroth AG, R999001326 (2017-05)

V= Jex
Jo + )y,

Application area Vv

Handling <6.0

Processing <15
Jor = mass moment of inertia of motor brake
Jox = mass moment of inertia of mechanical system
J., = mass moment of inertia of motor
V = ratio of mass moments of inertia of drive train and motor

—_—— — =
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Condition 3:

Estimation of the ratio of the static load moment to the torque of the motor at standstill. The torque ratio must be less than or equal
to the empirical value of 0.6. By looking at the required motor torque levels, this estimation roughly covers the dynamic character-
istics which still have to be determined by plotting an exact motion profile.

Torque ratio My 06
Mo

Static load moment My = Mg + M,

Weight moment P-(My+my) g

For vertical mounting only! M, = T 92000-1w-i

For motor attachment via mount and

coupling: i =1
g = force of gravity (= 9.81) (m/s?)
i = gear ratio of timing belt side drive =)
m,, = moved mass of carriage (kg)
m,, = moved external load (kg)
My = weight moment at motor journal (Nm)
Mo = torque of the motor at standstill (Nm)
Mg = frictional torque at motor journal (Nm)
Mgt = static load moment (Nm)
P = screw lead (mm)
T = pi =)

In the section " “Configuration and ordering”, users can put together standard configurations, including motor attachment and
motor, for the various Drive Unit sizes by selecting the appropriate options. By checking the above conditions, it is possible to see
whether a standard motor selected in a particular configuration will generally be of a suitable size for the specific application.

Precise drive dimensioning

Pre-selecting the motor according to this general guide is no substitute for the precise design calculations required for the drive
with detailed consideration of torques and rotary speed levels. For precise calculation of the electric drive, including consideration
of the specific motion profile, please refer to the performance data in the catalogs “IndraDrive Cs" and “IndraDrive C".

When dimensioning the drive, the maximum permissible speed, drive torque and acceleration should not be exceeded in order to
avoid damaging the mechanical system.

R999001326 (2017-05), Bosch Rexroth AG
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Calculation example

Starting data

An object weighing 60 kg needs to be
moved horizontally 1000 mm at a max.
speed of 0.6 m/s. The object travels over
a separate linear guide whose frictional
drag is 200 N. The following was
selected based on technical data and
installation space:

AOK Drive Unit-032:

— Nut version FEM-E-S with
Nut Housing MGS

— Nut with preload class factor C1
(moderate preload)

— Motor attachment via timing belt side
drive, i=2

— Motor MSK 060C without brake

Estimating length L

(The first estimate assumes the largest
possible lead and therefore length, since
the permissible speed can decrease as
length increases.)

Selecting the ball screw drive
(Better to choose the lowest lead as
this is favorable in terms of resolution,
braking distance, length.)

Calculation of length L
(for selected BASA)

Frictional torque My
(motor attachment via timing belt side
drive)

Bosch Rexroth AG, R999001326 (2017-05)
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L =smutLlatla
2-P=2-32=64 mm

Excess travel: Se
Max. travel: Smax = Seff T2+ S

1000 + 2-64 =1128 mm
1128 + 114 + 128 = 1370 mm

Length: L

Permissible ball screw drive according to the “Permissible speed” graph
atv=0.6 m/s and L = 1370 mm:
BASA 32 x 32 and BASA 32 x 20
Ball screw drive selected (smaller lead):
BASA 32 x 20
Max. permissible speed for BASA 32 x 20 from graph:

Vmax = 1.0 m/s

Excess travel: s =2:-P=2-20=40mm
Max. travel: Smax = Seff T 2 * S

= 1000 + 2 - 40 =1080 mm
Length: L = 1080 + 114 + 128 = 1322 mm

Mg = Mge+ (Mgs + Mgyg)/i
Separate guideway: Mgog = (P-Fg)/(2000 - )
(20 - 200)/(2000 - )

0.64 Nm
Drive Unit: Mgs = 0.71 Nm
Timing belt side drive: Mgy = 0.50 Nm (i=2)
Frictional torque: Mg = 0.50+ (0.71 + 0.64)/2=1.175 Nm
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Mass moment of inertia J.,
(motor attachment via timing belt side
drive)

Maximum permissible rotary
speed Npech

(motor attachment via timing belt side
drive)

Limit for mechanical system

Max. rotary speed of applica-
tion npech:

(motor attachment via timing belt side
drive)

Application limit

brberg@ya.ru Ten. (499) 703-31-61
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Jex =

Timing belt side drive: Joy =

Drive Unit: Jg

External load: J;

Moment of inertia: Joy

Jsd+ (J I‘:J)

260 - 1078 kgm?

= (kysx + kjyor - L) - 1076

= (163.8 + 0.7117 - 1322) - 10-¢
= 1104.67 - 107® kgm?

= my -k, 1076

= 60-10.1321 - 10°%

= 607.93 - 107% kgm?

260 - 10-6 + (1104.67 - 10-° + 607.93

-10-9)

22
688.15 - 106 kgm?

Max. permissible speed:

Max. permissible rotary speed: N e, =

(Vinoon - 1 - 1000 - 60)
Nmech = P

Vimech = Vmax=1 m/s

(1-2-1000 - 60)
20
6000 rpm

Speed: Viech =

Rotary speed: Nimech =

0.6 m/s
0.6-2-1000-60
20

3600 rpm

R999001326 (2017-05), Bosch Rexroth AG
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Calculation example

Maximum permissible drive
torque M, ..,

(motor attachment via timing belt side
drive) mechanical system limit

Checking motor preselection
Selected motor:
MSK 060C without brake

Bosch Rexroth AG, R999001326 (2017-05)
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Mpesh = minimum (Mgg; M_P—)
Timing belt side drive: Mgy = 12.3 Nm (gear ratlio i =2 for MSK 060C)
Drive Unit: M, = 47Nm
Drive torque: Mpesh = minimum (12.3; %)
= minimum (12.3; 23.5)
= 12.3 Nm
Condition 1:
Rotary speed: Nmax = Nimech
6000 > 3600 condition met — motor selection OK
Condition 2:
Mass moment of inertia ratio: V = T J_iijr
Motor inertia: Jn = 800 - 1078 kgm?
Brake inertia: Jpr = 0 - 1078 kgm? (without brake)
. 10-6
Mass moment of inertia ratio: V = (8006.8180'1654_100‘ 1079
= 0.86

Condition for handling: V<86

0.86 < 6 condition fulfilled — motor selection OK

Condition 3:

H Mstat
Torque ratio: M. < 0.6

0
Static load moment: Mgt = Mg + Mg (horizontal mounting My= 0)
= 1175 Nm

Torque of the motor
at standstill M, = 8Nm
Torque ratio: %’ = 0.15

0.15 < 0.6 condition met — motor selection OK

All three conditions met ™ Selected motor is suitable for the application.
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AOK-032 Drive Unit

Length: L = 1322mm

Max. travel Smax = 1080 mm

Carriage length: L, = 114 mm

Ball screw drive: Nominal diameter:  dy=32 mm
Lead: P =20 mm

Motor attachment via timing belt side drive, gear ratio i = 2
Pre-selected motor: MSK 060C without brake

The motor-controller combination should always be considered for precise
dimensioning of the electric drive, since the performance data (e.g., max. useful

speed and max. torque) will depend on the controller used.

When doing this, the following data must be considered.

Frictional torque: Mg = 1175 Nm

Mass moment of inertia: Joe = 688.15-107% kgm?

Speed: Viech = 0.6 mM/s (Nyecn = 3600 rpm)
Drive torque limit: Mieoh = 12.3 Nm

m Motor torque should be limited to 12.3 Nm on the drive side.
Acceleration limit: ama = D50 m/s?

Speed limit value: Viax = 1 m/s (Nyeqn = 6000 rpm)

Besides the preferred type MSK 060C, other motors with identical connection
dimensions can be adapted while taking care not to exceed the limits.

R999001326 (2017-05), Bosch Rexroth AG
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AOK-020 Configuration and ordering

Short product Drive
name, length: BASA
AOK-020-NN-1,
.. MM
Size Tolerance Standard | Lubrication Preload class
grade seal
dox P o ° ~
nut o & 2 5 2
NEIEIE 51 | 2| 8§ E| B
x x x x S a>__, %, E = \E
S| & & 8 £ K [ 5} 3) o
Fixed and. floating ZEM-E o1 | oalo9| -
bearing O TS5 | T7 1 1 - - 3 6 2
&
SV - - - | 03
FEM-E-S 1| - - - 2 3
x P - 1B -|-|T1 |17 1 1 - - 3 6 0
b 3 \%\%‘3 - -2 - 2 3
&ﬁ FEP-E-S
O -l -] -]s8| 15| T7 1 1 - - 3 6 9
5
21 - - - 2 3
- |28 - | - | T8 | T7 1 1 = = 3 6 2
— - |22 | - 2 3
VerS|on. with fixed ZEM-E 06 | 09| 07| -
bearing only ,\“‘\\\ 5 | T7 1 1 - - 3 6 2
SN - | - |- |o08
FEM-E-S 6] - | - - 9 _
= ‘\\\\\\\\ - |18 - | - | T5 | T7 1 1 = = 3 6 2
-¢ \\\\% - |- |17 - 2 -
W
3 FEP-E-S
- - - | 38| T5 T7 1 1 - - 3 6 2
FEM-E-C 26| - | - | - 2 -
\‘\\\\\‘ - |28| - | - | T5 | T7 1 1 _ _ 3 6 5
Sl - - |27 - 2 -
Left screw end Right screw end Example FEM-E-S 20 x 20
Nut Housing
Cylindrical nut / Pillow block Pillow block
\ ] Fixed bearing Floating bearing

— D — Floating bearing

Fixed bearing

7.@—_— Nut with flange
=y ]
E_|

Left VSE

Free ~ / \ Right VSE

— Nut Housing MGS

Bosch Rexroth AG, R999001326 (2017-05)
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Pillow Nut Housing Motor attachment Motor Documentation
" block \O/
©
: ‘
ES I’ I =
2 Q —
(%]
(2]
Version for motor | without ‘ with .
with- | with - brake o
out = £ o
: - 3
£ Type 2| ¢ ® 5
£ o < © 5
= £ © = o =2 o
£ =) 5| @ 3 3 S 3
Sl 2| = | & 0] < ) =
_ | oy | Mea =
3 OFo1
81 | 31 | 02 | 12 ‘//j/ 2
- |02 4‘ = - | 00 - 00
o
00 | 11| MGS s
3
81 | 31 02 | 12 00 14
\\‘ _ MFo1 06 | MSM041B?| 110 | 111
81 | 31 02 | 12 00 13 =
o
£ - 02 MSK 040C?| 86 87
00 | 21 | MGD §
81 | 31 02 | 12 00 23 &;?7 07 MSK 050C?| 88 89
00 22 ’ o1 03
_ o1 MGA Lead deviation
81| 00| 01 |11 RVO1 RV02
= 12 .
) ) 32 MSM 041B?| 110 | 111
00 | 11 | MGs 2
o o°
81 | 00 | O1 11 00 14 %
00 |12 % s
« ‘ 3 i=1| 30 | MSK040C?| 86 | 87
- (2]
81 | 00 | Ot 11 00 13 E RVO03 RV04
=
=
00 | 21 | MGD z
2)
81l ool o1 | 11 R Qy 23 | MSK050C?| 88 | 89
00 | 12 ’
1) Attachment kit available without motor (when ordering: enter “00” for motor)
Screw ends 2) Recommended motor (motor data and type designation ™ “Motors”)
Free end
] Ordering example: See “Service and information/ordering example”
|
Length calculation d,  =nominal diameter
Floating bearing end P = lead
= VSE = Front Lube Unit
T B n[ai
] | 3] | L=snu+ L+ Lag | s, = excess travel
Smax = Max. travel
Fixed bearing end s« = effective stroke
(motor attachment) Effective stroke L =length
— L. = nut length/nut and housing length
s R I S.«=S -92.5 . u . " .
/ [ ‘_1 eff = Smax e L,y = additional length (see “Technical data” section)
Screw journal for motor attachment . .
See ordering example for sample length calculation.

R999001326 (2017-05), Bosch Rexroth AG
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AOK-020 Dimensional drawings

All dimensions in mm. Drawings not to scale.
Straightness and flatness tolerance in accordance with DIN EN 12020-02
Nut / nut and housing
. . See “Components and ordering” option table for selection . .
Fixed bearing end See corresponding dimension drawings for dimensions Floating bearing end
(motor attachment)
Log/2 Lag/2
42 60 Smax/ 2 Le Smax/ 2 60
25, :
\ 15 Se Seff/ 2 Seff/ 2 Se Nut Housing
= % ‘ MGA
o o Tl _ L,,,,,L\,,\L,\,,\‘,,,,x\,,,,,,\,\,,,,,,,,,,,,, SV . L > =
O - \\\\\\ \\\\\\\V\ \\\\\\\\\n\\\\\n\\\ | N
< Q i [ E =
I P
L
40 10 25 _
| 20 o_ 1
| 0
L) 2 1|
O,—,ﬁq_ \ \ R T W\ DR VO \ U O O O
Ny \T\\'*\(ﬁfﬁ\'\f'\}*"\xf'f'TT'*\\"*:A‘\; ************ | *'*V\\fl}\*'r"\*'\*\'T\'*\f*f ''''''' 7Y j:
60 =
1111105 (4x)
$L 9.7 (2x) (pre-drilled for pin hole)
Lag-10 Smax/ 2 Le Smax/ 2 10
Se ‘ Seff/ 2 Seff/ 2 ‘Se
rig ****** - QT'%"T\'*\‘E';\;\T\l\*\VX‘Aj‘T'\\TT'\*\'T\"*'*'*'*'”” ’l*\\*\*\*x*\l*\fﬁT*\F* No floating bearing
|
L
M8 —15 deep (4x) 80
|—|‘g : )
I ¢ o Hyo |2 === - R - H
T IYe) 12 NN
EI \
© [ ]
QL
~_ Reference edges
o (on two sides)
72,540,015 ‘ 72,540,015
145

Bosch Rexroth AG, R999001326 (2017-05)
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Nut and housing dimension drawings

Figure 1 (MGA) Figure 2 (MGS, MGD) Figure 3 a) / Figure 3 b) (MGS, MGD)
Le a)}
|
LC I—C b) }
|
LC A A i
N E, c INE CIN E, |
|
|
n n OO — 99T
e = o — m E - m
—---1 S o — — m — — m
e e e T O IR S S e e B I B B e o R B
1 S ] — i i
> L] ‘ ‘ L=~
© © 2o o A o
S,/S Countersink S,/8 S,/8
for O-ring
7x15

Lube port at
flange center

Dimension drawing for all Nut Housings (Figure 1, 2, 3)

2xB S1
| = i Kl
T | T T
: / 4 jA LZ% -
g /\ g r |
R e S |
K /:\: | ‘
14*4“ ‘/§L+L: } % B
| | | | ‘
- E‘1 J‘L\ Ey |
S, = 4x thread A

S = 4xthrough-hole

AOK-020 | Nut Nut Fig- | Dimensions (mm)
dyx P Housing |ure A B C E, E, H| Hy| H,] Hy| Hg Le| L N| S, S T,
+0.01 +0.15

20x5  |ZEME |MGA 7 “Ta75| -| 55| 60| 85 0] 100 20 | Mi0| 86
FEMES |MGS 3b) | 40| 375| 12|56%1|20%1| 73| g2 1] 52| 51 | 10| Mi0| 84
FEM-E-C |MGD 3b) | 55| 375 12|55%1|23%01| 69 13 67 20 [ Mi0| 84

20x10 |ZEME |MGA 1 “Ta75| —| 55| 60| 85 0] 100 20 Mi0| 86
FEM-E-S |MGS 3a) | 40| 375 12|56%01]20%1| 73| g2 1] 60| 51 | 10| Mi0| 8.4
FEME-C |MGD 3b) | 55| 375 12|55%1|23%01| 69 10| 81 [ 13 67 22 Mi0| 84| 15

20x20 |ZEME |MGA 1 —Ta75| —| 55| 60| 85 0] 100 20 Mi0| 86
FEMES |MGS 2 40| 42.5| 38631201 75| 65 0] 78| 54 | 10| M10| 84
FEM-E-C |MGD 3a) | 55| 375 12|55%1|23%01| 69 13 77 20 [ Mi0| 84

20x40 |ZEME |MGA 1 “Ta75| —| 55| 60| 85 0] 100 20 Mi0| 86
FEPES |MGS 2 40425 23|68%1 90%1| 75| 00 0] 63| °* [ 10/ Mi0| 84

L,q = additional length (see “Technical data” section)

R999001326 (2017-05), Bosch Rexroth AG
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AOK-020 Nut dimension drawings

FEM-E-S? FEM-E-S?
Dy _ D ®
T @ :
- o, /BT &) \% ) %%\\%
i &) A\ AN
— < N < N W N
B S P SN/’
VA‘J& & %\Hy &
Le FEP-E-S . FEM-E-C
Lk /S Lo D,
I | NI
‘:_ L — 8 L 2 \‘Z\Bﬁ%/'{%
R . = ol -] 1 LN U L/\,\ng\%yf\vm
; | . ol XA~ 3
L] X | < /4@
7 N =
4)/ Lo | La |Lg \4) L({ L4
LC
LC
AOK-020 Nut Dimensions (mm)
dox P D, (g6) Ds D¢ D, Dy Lc Ly L, Ls Lg L, Lo Lk S
20x5 FEM-E-S? 33 58 45 6.6 - 40 12 10.0 - - - 28 - M6
FEM-E-C 36 58 47 6.6 - 40 12 10.0 - - 51 28 - M6
20x 10 FEM-E-S? 33 58 45 6.6 - 60 12 16.0 18.5 - - 48 - M6
FEM-E-C 36 58 47 6.6 - 60 12 16.0 - - 51 48 - M6
20 x 20 FEM-E-S2 38 63 50 6.6 - 57 20 18.5 18.5 - - - - M6
FEM-E-C 36 58 47 6.6 - 77 12 25.0 - - 51 65 - M6
20 x 40 FEP-E-S 38 63 50 6.6 375| 57%05 12 23.0 - 8 - - 11 M6

3) Lube hole (S) (in flange center on FEM-E-S, FEM-E-C); lube port machining: flat surface L3 < 15 mm, countersink L3 > 15 mm;
4) Plastic recirculation cap
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Motor attachment dimension drawings

Version
OFO01 MFO1 RVO1, RV02, RV03, RV04
N7
_ o
[ E— Slw

[m[s)

(

:—rq R 1T 1T i

***** N R r 110

‘—lﬁ A —— Dt
\ \ | —

Version Motor| Dimensions (mm)
D E F G H K L L, Lyg
i=1 without | with i=1

brake brake

RVO1, RV02, MSM 041B 80 122.5 88 51 41 475 - 112.0 149.0 231
RV03, RV04 MSK 040C 82 122.5 88 51 41 475 - 185.5 215.5 231
MSK 050C 100 155 116 66 41 56 - 203.0 233.0 287
MFO1 MSM 041B 80 - - - - - 90 112.0 149.0 -
MSK 040C 82 - - - - - 90 185.5 215.5 -
MSK 050C 98 - - - - - 115 203.0 233.0 -

See “Motors” section for more information and dimensions
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AOK Drive Units

AOK-032 Configuration and ordering

Short product Drive
name, length: BASA
AOK-032-NN-1,
.. MM
Size Tolerance | Standard Lubrication Preload class
grade seal
dox P 2 D _
s | E
nut o w ® 2 3 =
o o | o o n > o [ <]
o | 2| 8o i~ = = £ £ <
x x x x ‘E F=] -E) : : ;;
S| 888 £ K] & [5) 3) o
Fixed and floating ZEM-E
bearing
D - -
’@\\\\\ 01 |02|03|04| T5 T7 1 1 3 6 2
FEM-E-S "m|-1-1-
Q’S - Tel-]-
" T5 T7 1 1 2 3 3 6 2
b 4 - |- ]3] -
- = -]14

FEM-E-C 21| - | - |-

~9 5 | 17 1 1 2 | 3 | 3 | s 2
ol SR EIE

- | =] -124
Version with fixed ZEM-E
bearing only
s 06 |07 |08|09| T5 | T7 1 1 - - 3 6 2
’
FEM-E-S 16| - | - | -
:,Q - |17 | - | -
& . 5 | T7 1 1 2 - 3 6 2
! - | - |18 -
- | -1 =119
26| - | - | -
» = |27 = | =
s Y 5 | 17 1 1 2 - 3 6 2
S 28
= =1=]29
Left screw end Right screw end Example FEM-E-S 20 x 20
Nut Housing
Cylindrical nut / Pillow block Pillow block
\ ] . . Fixed bearing Floating bearing
D Floating bearing
Fixed bearing

=0 Nut with flange

E/i

Left VSE

Free ~ / \ Right VSE

— Nut Housing MGS

Bosch Rexroth AG, R999001326 (2017-05)
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Pillow Nut Housing Motor attachment Motor Documentation
" block \'/
o ‘
5 /
: 2]
o 6
(3}
(72}
Version for motor | without ‘ with -
with- | with brake S
out = £ o
= 2 =
£ 2 £
; s | ¢ : |
2| £l % I - 3 =
£ 5| 5|3 8| £ g 8
- o < n [©] < (2] =
MGA =
3 OFo1
o
“ £
81 | 31|02 12| - | of 5’% = @ _ 00 _ 00
o
E=
2
00 | 11 | MGS
81| 31| 02 | 12| 2118 %
00 | 12 | Iy ’ MFO1
» 2)
00 14 £ 03 MSK 60C 90 91
o
00 21 MGD £ —
4=
o1 | a1 o2 |12 012 = M3 02 | MSK76C? | 92 | 93
00 | 23 k@:‘
00 24 03

01

Lead deviation

RVO1 RV02

MGA
81|00 ot |11] - 01
‘ : @V i=1| 23 | MSK60C? | 90 | of
00 | 11

MGS
00 13
81 | 00 | O1 | 11 )

00 12 \\\

with timing belt side drive

00 | 14| ’ RVO3  RV04
00 | 21 | MGD @
00 29 § %% i=2| 24 | MSK 60C? 90 91
81 | 00 | O1 1 %
00 | 23 @:‘
00 24
1) Attachment kit available without motor (when ordering: enter “00” for motor)
Screw ends 2) Recommended motor (motor data and type designation ™ “Motors”)
Free end
Ordering example: See “Service and information/ordering example”
—
Length calculation d,  =nominal diameter
Floating bearing end P = lead
= VSE = Front Lube Unit
T B m [saf
] | 3] | L=snu+ L+ Lag | s, = excess travel
Smax = Max. travel
Fixed bearing end s« = effective stroke
(motor attachment) Effective stroke L =length
— L. = nut length/nut and housing length
s R I S.«=S -92.5 . u . " .
/ [ ‘_1 eff = Smax e L,y = additional length (see “Technical data” section)
Screw journal for motor attachment . .
See ordering example for sample length calculation.
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AOK-032 Dimensional drawings

All dimensions in mm. Drawings not to scale.
Straightness and flatness tolerance in accordance with DIN EN 12020-02

Nut / nut and housing
. . See “Components and ordering” option table for selection . .
Fixed bearing end See corresponding dimension drawings for dimensions Floating bearing end
(motor attachment) Lo/ 2 Lo/ 2
58 60 Smax/ 2 L Smax! 2 20
35, .
=~ 18 Se Seff/ 2 Seff/ 2 Se Nut Housing
(e}
5 & u { MGA
(07 QO — | 3 ’%’ ''''' iy B s & |
S 3 e \ = -y
> 4
L
40 10 30
|20 10_ ]
0 ’
&
Iy - ==
Q l—vl'%_ R N LT\ O VO VO VO VO I
B 7‘4'-%’ Ty Q\,,,,\,T,\\,,\, I\ 7‘\’7\7 VNV WO O L \ 1
E=iE e
10,5 (4x)
9,7 (2x) (pre-drilled for pin hole)
L,q-10 Smax/ 2 Le Smax/ 2 10
Se Seff / 2 Seff/ 2 Se
l_l‘g ) 1
77777 O C\(\\T'%'i\';\\'i'iuiLj?\j\\i'l'\i\'7'7'7'7'7'7' 7'\7\'L\'7‘\'7\'\7Tixfl'ﬂ'ﬂ\'%'i'i . .
‘—'H N \ 5| VY L No floating bearing
\ \

M8-15 deep (4x)

I _® ©
T <
, e | PN 8 S Y | W\ \ W S
@ I H12|_qﬁ R
~_ Reference edges
(on two sides)

10

72,540,015 ‘ 72,540,015

145
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Nut and housing dimension drawings

Figure 1 (MGA) Figure 2 (MGS, MGD) Figure 3 a) / Figure 3 b) (MGS, MGD)
Le a)}
|
Lo Lo b) !
|
Lo A A i
N E, c INE CIN E, i
|
A WY o () O > ;
e = o — m E - m
—t---d S @ — — s} — — m
e e T e R e o e e S B o B B LI
1 it ] — i i
S L] ‘ ‘ L=
£ © e o te &0
S,/S Countersink S,/8 S,/8
for O-ring
7x15

Lube port at
flange center

Dimension drawing for all Nut Housings (Figure 1, 2, 3)

2XB S1
—— i =2
L[ | aNEl ;L |
bH 1 HA N/RZ N
ik K \ ik n |
- [ i | |
K \‘\ ‘
[ | | | | h
L NS LA
1N BZER
E J‘L\ Ey |
S, = 4x thread A
S = 4xthrough-hole
AOK-032 | Nut Nut Fig- | Dimensions (mm)
dyxP Housing |ure A B| C E, E, H| H;| Hy| Hy;] Hg| Lc| L4 N S, S T,
+0.01 +0.15
30x5  |ZEME |MGA 7 “T 50| - 75 100 95 51 150 25 Mi2| 105] 18
FEMES [MGS 3b) |50 475 13| 7297] 26%1| 84 9| 63|61 | 12| Mi2| 105| 15
FEM-EC |MGD 3b) [70| 50| 13| 75%7] 30%1| 8 11| 83 27| Mi6| 13.0] 20
32x10 |ZEME _ |MGA 1 “T 50| =| 75| 100] o5 2|10 5] 150 25 Mi2| 05| 18
FEMES |MGS 3a) | 50| 475 13| 72%1| 26%1| 84 o 77| &1 | 15| Mi2| 105| 15
FEM-EC |MGD 3b) [70| 50| 13| 7591 30%01| 8 1] 83 27| Mi6| 13.0] 20
32x20 |ZEME |MGA 1 — 50| =| 75| 100| 95 91 15 150 25 Mi2| 105| 18
FEMES |MGS 3b) |60|525] 15| 82%7| 30%7| 88 6] 75|64 | 15| Mi6| 13.0] 20
FEM-EC |MGD 3a) |70] 50| 13| 75%7] 3007 8 11| 84 27 Mi6| 13.0] 20
32x32 |ZEME  |MGA 1 “T 50| =| 75| 100] 95| 22|12 5] 150 25 M12| 105| 18
FEMES |MGS 2 60525 54| 82%7] 30%1| 88 6| 114| 64 | 15| Mi6| 13.0] 20
FEM-EC |MGD 3a) |70| 50| 13| 7591 30%01| 8 11 120 27| Mi6| 13.0| 20

L,q = additional length (see “Technical data” section)
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AOK-032 Nut dimension drawings

. FEM-E-S? FEM-E-S?
_L L1o Dy Dy
_ T ® - ®
e %/E? e %/E?}%%\x%
o 1 1555 ey SN AN =
& - Al N ¢ SR &
] | 8 /R St S
8- & e /s
Ls | Lg
L
. FEM-E-C
L1o D7
I NI
0 Sl YQ AN
== o | F= N NP »
o I 1% s L/\,\ng\%é\f\%
5 s - B
é’\ &Y
Lol La
L
AOK-032 Nut (mm)
do x P D; (g6) Ds De D, L Ly Ly Ls Ly Lio s
32x5 FEM-E-S" 48 73 60 6.6 48 13 10 - - 35 M6
FEM-E-C 50 80 65 9.0 48 13 10 - 71 35 M6
32x 10 FEM-E-S? 48 73 60 6.6 77 13 16 - - 64 M6
FEM-E-C 50 80 65 9.0 77 13 16 = 71 64 M6
32x20 FEM-E-S" 56 80 60 6.6 64 15 25 - - 49 M6
FEM-E-C 50 80 65 9.0 84 13 25 - 71 71 M6
32x32 FEM-E-S? 56 80 60 6.6 88 20 34 34 - - M6
FEM-E-C 50 80 65 9.0 120 13 40 - 71 107 M6

3) Lube hole (S) (in flange center on FEM-E-S, FEM-E-C); lube port machining: flat surface L3 < 156 mm, countersink L3 > 15 mm;
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Motor attachment dimension drawings

Version
OFo01 MFO1 RVO01, RV02, RV03, RV04
¥
T el
[ E— = w
[( [=) [ I )\
fig ,,,,,, SRR | .
4 Y — L I — Dt
—
I I Lm L¢ G L

[T
—
Version Motor Dimensions (mm)
D|E F G H K L Ly Leg
i=1 i=2 without with i=1 i=2
brake brake
RVO01, RV02, MSK 060C 116 165 162 116 66 46 59 - 226.0 259.0 300 300
RVO03, RV04
MFO1 MSK 060C 116 - - - - - - 125 226.0 259.0 - -
MSK 076C 140 - - - - - - 133 292.5 292.5 - -

See “Motors” section for more information and dimensions
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AOK-040

brberg@ya.ru Ten. (499) 703-31-61

Configuration and ordering

Short product Drive
name, length: BASA
AOK-040-NN-1,
.. MM
Size Tolerance | Seal Lubrication Preload class
grade
dox P o ° -
| E
nut T o w 7 3 3 z
s 2 g2 3 o 7] > g GE’ 2
x x | x| x § 3 ?._. Em ~ ~ <
AR AR AR ) £ 3 & [5) ) 3
Fixed and floating ZEM-E
bearing
\\\\\ 01 |02|03|04| T5 | T7 1 1 - - 3 6 2
FEM-E-S 1| - - -
ﬁg H 12 T5 | T7 1 1 2 3 3 6 2
-~ )
L NEEE
14
21| - | = | =
22
T5 | T7 1 1 2 3 3 6 2
23
24
Version with fixed
bearing only
O 06 |07 08|09 | T5 | T7 1 1 - - 3 6 2
&
FEM-E-S 16| - |- |-
:,¢ < 17
. ‘\\\\\ T5 | T7 1 1 2 - 3 6 2
b \\\(\%\ - -8 -
19
26| - | - | -
27
T5 | T7 1 1 2 - 3 6 2
28
29
Left screw end Right screw end Example FEM-E-S 20 x 20
Nut Housing
Cylindrical nut / Pillow block Pillow block
\ ] . . Fixed bearing Floating bearing
— [j: Floating bearing
Fixed bearing
:'?“g}'*'* Nut with flange
1L \
e t Free ~ [e0] / Right VSE
Left VSE Right VSE -

Nut Housing MGS
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Pillow Nut Housing Motor attachment Motor Documentation
" block \'/
-] ‘
5 /
: 2]
] .
(3}
(72}
Version for motor without‘ with -
with- | with _ brake S
out = © o
= 2 =
€ 2 £
; fiee - T §
£ o < © 5
= £ ° = G ° @
£| © 5| o 3 ] S S
Sl 2| = | & 0] < 7] =
MGA "g o
FO1
<)
o £
8131|0212 - | o = @ R P _ 00
. o
=
3
00 | 11 | MGS
81| a1 |02 |12 [ 2112 %
00 | 14 | & ’ _ MFo1
00 13 §
00 21 MGD £ - 02 MSK 076C?| 92 93
i=
00 22 B
81 | 31 [ 02 | 12 Q» 2
00 | 23 k@a‘
03
00 24
vy 01 Lead
deviation
RVO1 RV02
81|00 |01 |11| - | oOf ‘é/
£ i=1| 23 | MSKo076C?| 92 | 93
00 | 11 MGS )
3
81 | 00 | Ot 11 00 12 % ﬂ
00 | 14 | [T ‘ 3
00 | 13 £ RV03RVO04
£
00 | 21 MGD = @
= % i= 2 92 | 93
00 29 = 1 2 24 MSK 076C
Q, 2
81 | 00 | O1 1
00 | 23 @:‘
00 24
1) Attachment kit available without motor (when ordering: enter “00” for motor)
Screw ends 2) Recommended motor (motor data and type designation ™ “Motors”)
Free end
] Ordering example: See “Service and information/ordering example”
|
Length calculation d,  =nominal diameter
Floating bearing end P = lead
= VSE = Front Lube Unit
R 1L 31
] | 3] | L=snu+ L+ Lag | s, = excess travel
Smax = Max. travel
Fixed bearing end s« = effective stroke
(motor attachment) Effective stroke L =length
— L. = nut length/nut and housing length
[ I A s.—s -90-5 o " - " aati
/ [ ‘_1 eff = Smax e L,y = additional length (see “Technical data” section)
Screw journal for motor attachment . .
See ordering example for sample length calculation.
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AOK Drive Units

AOK-040 Dimensional drawings

All dimensions in mm. Drawings not to scale.
Straightness and flatness tolerance in accordance with DIN EN 12020-02
Nut / nut and housing
. . See “Components and ordering” option table for selection . .
Fixed bearing end See corresponding dimension drawings for dimensions Floating bearing end
(motor attachment)
Lag/ 2 Lag/2
73 65 Smax/ 2 Le Smax/ 2 80
50, ;
~1.20 Se  se/2 Seii/ 2 Se Nut Housing
o] o~ % 1 MGA
ol o SO O O I T >
T © LO B R T B T W W \ WonT W W W o wowyy T T T T T'T'i'f\\'f\'\fT\f'\*'f'f'ﬁ'*'*\\' 7777777 | P 4
TN LY 4 4\ BN — -
ol g 81— e
- 4
L
40 125 35
20 10 1o
\
o0 o I
Q I_Vr%_ ANV VO O VO O R O I YR\ W NIRRT 1.8
Q\gtﬁ_ O OO O N e JE
R o4 ]
13 (4x)
11,7 (2x) (pre-drilled for pin hole)
Lag-10 Smax/ 2 Le Smax/ 2 10
Se ‘ Seff/ 2 Seff/ 2 ‘Se
,—.H ) \ R LR ) |
***** N QT'\L\"T\'*\‘\'*'{I*'\\*\\,\'\\*'\\*'\QT"{T'\*\'\T\'*'*'*'*'”” T'\*{\'*\i'*\\'*‘{'\j\j\*\l‘r'%ﬁ"T\'\'T\'i*'* No floating bearing
\‘ ‘\
L
M10 — 20 deep (4x) 116
2xB
I o
T H
™
3 -
“_Reference edges
o (on two sides)
180
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Nut and housing dimension drawings

Figure 1 (MGA) Figure 2 (MGS, MGD) Figure 3 a) / Figure 3 b) (MGS, MGD)
Lc @
|
|
Le Lc b) i
Lc A A 1
[
N E, c INE CIN E, |
|
1
o o 90 =handl
S S © — @ E ) m
et R ® — — ) — — @
T R [ N B R Rt It I o o s & BT
I S | i I i
| h}(\”””””’;‘;l‘ 11 | —{] S E*“- r=
peA @ O—0 199
S,/S Countersink S,/8 S,/8
for O-ring
7x15 Lube port at
flange center
Dimension drawing for all Nut Housings (Figure 1, 2, 3)
2xB S1
| = i 2
| [0 ‘ | ‘ I ‘ i ~ i
(I i Pt T ,_“l
L 1 ' IA LAY —
] | ] - |
- | | H [
- ‘7}‘77%77‘7}7 |
I ‘ I K I ‘ I ‘
ro / C | ‘
ERRY | i Ha A
| ' | | ' |
L ! | ! 1 | | B
g N_E |
S, = 4x thread A
S = 4xthrough-hole
AOK-040 | Nut Nut Fig- |Dimensions (mm)
dox P Housing |ure A B| C E, E, H| H,| H,] Hy, Hg| Lc| L N S, S| T
+0.01 +0.15
40x5 ZEM-E MGA 1 - 60 - 90 120| 115 10| 180 30| M16| 145| 24
FEM-E-S |[MGS 3 b) 60| 52.5| 13| 82%01| 3Q*o1 98| 82 16| 75|64 | 15| M16| 13.0| 20
FEM-E-C | MGD 3b) 80 60| 13| 9O0*01| 35*01 98 14| 95 31| M18| 15.0| 25
40 x 10 ZEM-E MGA 1 - 60 - 90 120 | 115 10| 180 30| Mi16| 145 | 24
FEM-E-S |[MGS 3b) 65 60| 13| 93*01| 35%01| 106 | 98 8| 80| 79| 15| M18| 15.0| 25
FEM-E-C [MGD 3b) 80 60| 13| 9001 | 35*o01 98 14| 95 31| M18| 15.0| 25
40x20 |ZEME  |MGA i — 60| -| 90| 120] 115 12111 57780 30| Mi6| 145 24
FEM-E-S [MGS 3a) 65 60| 15| 93*01| 35%01| 106 | 98 8| 88| 79| 15| M18| 15.0| 25
FEM-E-C | MGD 3b) 80 60| 13| 9O0*01| 35*01 98 14| 95 31| M18| 15.0| 25
40 x 40 ZEM-E MGA 1 - 60 - 90 120 | 115 10| 180 30| M16| 145 | 24
FEM-E-S |[MGS 2 80 70| 54| 108%01| 46%°1| 114|113 1115192 | 17| M20| 170| 30
FEM-E-C [MGD 3a) 80 60| 13| 90*01| 3501 98 14| 142 31| M18| 15.0| 25

L,q = additional length (see “Technical data” section)
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AOK-040 Nut dimension drawings

) FEM-E-S?
L1o D7
_ T &
R e o,/% L X
o I |59 16 NV
ol e 8 y/i&‘ % N
= = NPT ¢
@\‘/L& &
Ls_|Lg
Le
) FEM-E-C
L1o _ o7
— e
T_w 81— w1 B
s 5150 g (ER<g s
JEEE AL,
g | g
LU |
Lol La
Le
AOK-040 Nut (mm)
dox P D, (g6) Ds Ds D, Le Ly L, L L Lo s
40x5 FEM-E-SV 56 80 68 6.6 54 15 10 - - 39 M8x1
FEM-E-C 63 93 78 9.0 54 15 10 81.5 39 M8x1
40x 10 FEM-E-S" 63 95 78 9.0 70 15 16 - - 55 M8x1
FEM-E-C 63 93 78 9.0 70 15 16 81.5 55 M8x1
40x 20 FEM-E-SV 63 95 78 9.0 88 15 25 - - 73 M8x1
FEM-E-C 63 93 78 9.0 88 15 25 - 81.5 73 M8x1
40 x 40 FEM-E-S2 72 110 90 11.0 102 40 31 31 - - M8x1
FEM-E-C 63 93 78 9.0 142 15 45 - 81.5 127 M8x1

3) Lube hole (S) (in flange center on FEM-E-S, FEM-E-C)

Lube port machining: flat surface L3 < 15 mm, countersink L3 > 15 mm;
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AOK Drive Units

Motor attachment dimension drawings

Version
OFO01 MFO1 RVO1, RV02, RV03, RV04
N2
T 3
[ E— Sw
g L o | ] i R o
,,,,, = | I O .
‘—Lﬁ oSN ] Y 0
\ \ f—
L L
[ ] f G I-m !
55
w N
j* R
Version Motor Dimensions (mm)
D|E F G H K L L Ly
i=1 i=2 without with i=1 i=2
brake brake
RVO01, RV02, | MSK 076C 140 240 238 160 90 56 77 - 292.5 292.5 409 409
RVO03, RV04
MFO1 MSK 076C 140 - - - - - - 140 292.5 292.5 - -

See “Motors” section for more information and dimensions
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AGK Drive Units

Product description

Properties

— AGK Drive Units in closed format are ready-to-install drive axes consisting of ball screw drive, Nut Housings and pillow
blocks, as well as a protective aluminum profile with cover strip as an enclosure

— Three coordinated sizes available in any length up to L,

— The BASA is optimally protected by the protective profile with steel or polyurethane sealing strip

— Driven by zero-backlash, pre-tensioned, precision ball screw drive in rolled design, in accordance with DIN 69051
in tolerance grade T5 or T7

— High linear speeds thanks to large leads with high precision over long lengths

— Optional traveling screw supports to use in horizontal mounting positions for max. speeds over longer lengths

Other highlights

Flexible thanks to selectable options

Easy motor attachment via locating feature and threads

Clearly structured technical data for the complete unit as “Linear motion axes without guideway’
Nameplate with parameters for easy start-up

Attachments

— Motor attachments with mount and coupling or via a timing belt side drive

— Attachment kits for motors according to customer specification

— Maintenance-free servo motors with selectable brake and integrated feedback
- Switches (magnetic sensor), switch activation without additional switching lug
— Socket and plug

Application examples

The table is supported symmetrically on Depending on the application require-
two rail guides with four Runner Blocks. ments, the Nut Housing can also be
The Nut Housing of the ball screw drive on the side instead of the top.

is located at the top.
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SPU product description

Patented screw support (SPU)

The screw support SPU provides the following benefits:

— Screw supports can be selected as a standard option

— Max. speed over long lengths

— Guideway of the screw supports in protective profile

Elastomer buffer provides cushioning between carriage and screw support
Maintenance-free screw supports

Covered screw supports

A Screw support designed for horizontal operation only.

As the length of screw-driven Linear Motion Axes increases, the distance between screw supports increases. As the unsup-
ported length increases, undesirable screw oscillation causes the resonance range to be reached more quickly, reducing rotary
speed/max. permissible speed accordingly.

The traveling screw supports are located at defined support points to reduce the length of screw that is unsupported. The result
is consistently high speeds over long lengths.
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AGK Drive Units

Structural design

1 Pillow block (fixed bearing)

Ball screw drive with zero-backlash
Cylindrical Single Nut

Steel or plastic sealing strip

Nut Housing

Strip fixing

Pillow block (floating bearing)
Screw support (SPU)

Protective profile

N

0N W

Motor attachment
9 Mount and coupling Mount and coupling
10 Servo motor

11 Timing belt side drive

Timing belt side drive
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Structural design of mount and
coupling

A motor can be attached to all Drive
Units via mount and coupling.

The mount secures the motor to the
Drive Unit and serves as a closed
housing for the coupling.

The coupling transmits the motor drive
torque to the Drive Unit's drive shaft
without distortive stresses.

Our standard couplings compensate for
the system’s thermal expansion.

1 Motor
2 Mount
3 Coupling
4 Drive Unit

Structural design of timing belt
side drive

All Drive Units can be attached to the
motor by a timing belt side drive.

This makes the overall length shorter
than when attaching the motor via mount
and coupling.

The space-saving, closed pulley housing
protects the belt and acts as a motor
bracket.

Various gear ratios are also available
(depending on size):

- i=1

- i=2

The timing belt side drive can be
installed in four directions:

— below, above (RVO1 and RV02)

- left, right (RV0O3 and RV04)

-

Pulley housing made of anodized

aluminum frame

Drive Unit

Toothed belt

Motor

Pre-tensioning the belt: Apply

pre-tensioning force F, to motor

(Fyr is provided upon delivery)

6 Cover

7 Fastening of belt pulleys with
tensioning units

8 Cover panel

AbhOON
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Drive Units

Technical data

See the “Calculation” section.

General technical data

brberg@ya.ru Ten. (499) 703-31-61

AGK BASA Dynamic characteristic | Min. travel | Max. Additional length Nut Moved Mass
values range length Housing | mass of constants
Dynamic load rating C length system
Nut Fixed with number of SPU
bearing without| 1| 2| 3
dO xP Smin Lmax Lad LC Me, kg fix kg var
(mm) (N) (N) (mm) (mm) (mm) (mm) (kg)|  (kg)| (kg/mm)
AGK-020 20x5 14300 17000 100 3000 86| 201 | 326 | 451 204 250 3.50| 0.0062
20x 10 14100
20 x 20 13300
20 x 40 14000
AGK-032 32x5 21600 26000 150 5000 86| 201 | 326 | 451 204 3.50| 4.70| 0.0099
32x 10 31700
32 x 20 19700
32 x 32 19500
AGK-040 40x5 29100 29000 180 5600 86| 201 | 326 | 451 264 6.60 7.70 | 0.0160
40 x 10 50000
40 x 20 37900
40 x 40 37000
Calculation of the mass of the linear motion system My = Kyt + Kguar - L + Mg
(without motor attachment, without motor)
Drive data
AGK BASA Constant mass moment of inertia Frictional torque Max. Maximum Max.
permissible permissible speed
acceleration drive torque
with number of SPU
without| 1| 2| 3
dO X P kJ fix kJ var kJ m MRs amax MP vmax
(mm) (kgmm?) (kgmm) (mm2) (Nm) (m/s2) (Nm) (m/s)
AGK-020 20x5 16.9 0.1004 0.633 0.55 0.6 0.6 0.7 39.8
20x 10 21.7 0.1004 2.533 0.55 0.6 0.7 0.7 50.0
20 x 20 40.7 0.1004 10.132 0.60 0.7 0.8 0.9 50.0
20 x 40 116.7 0.1004 40.5285 0.70 0.9 1.1 1.3 50.0
AGK-032 32x5 131.7 0.7117 0.633 0.9 0.9 1.0 1.0 17.9 @ @
32x10 138.4 0.7117 2.533 1.0 1.1 1.1 1.2 30.7 @ §
32x20 165.0 0.6668 10.132 1.1 1.2 1.3 1.5 50.0 g g
32 x32 220.3 0.6668 25.938 1.2 1.4 1.6 1.8 50.0 8 8
AGK- 40x5 378.5 1.783 0.633 1.5 1.5 1.6 1.6 12.2
040 40x 10 354.1 1.607 2.533 15 1.6 1.7 1.8 16.8
40 x 20 404.3 1.607 10.132 1.6 1.8 1.9 241 33.0
40 x 40 604.9 1.607 40.528 1.8 21 2.5 2.8 50.0
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Drive data for motor attachment via timing belt side drive

Drive Units

55

AGK Drive Units

AGK Motor BASA up to L2 Mgy" Jog Mgsq Mgy F B
(mm) (mm) (Nm) (1076 kgm?) (Nm) (kg) (mm)
dox P i=1 i=2 i=1 i=2 i=1 i=2
AGK-020 MSK 040C, 20x5 1600 6.00 - 240 - 0.40 1.24 88| 16 AT -
MSM 041B 20 x 10 2000 7.90
20 x 20 2700 7.94
20 x 40 3000 7.94
MSK 050C 20x5 1600 6.00 - 1420 - 0.45 3.20 116 | 25 ATS -
20x 10 2000 7.90
20x 20 2600 8.70
20x 40 3000 8.90
AGK-032 MSK 060C 32x5 2500 19.10 9.55 1400 260 0.50 3.20 116 | 25 AT5 | 32 AT
32x10 3000 19.21 12.30
32x 20 4200 19.21 12.30
32 x32 5000 19.21 12.30
AGK-040 MSK 076C 40x5 3600| 25.60 12.80 7780 1260 0.60 8.40 160 50 50
40 x 10 3100 51.20| 25.60 AT10 AT10
40 x 20 3100| 99.30| 49.65
40 x 40 4400 99.30 49.65

1) Values for My do not factor in motor torque.
2) For greater lengths, the permissible drive torque is determined from the variable-length value M, of the Drive Unit in accordance with the graph
m See the “Calculation principles” section.

Drive data for motor attachment via mount and coupling

AGK Motor Coupling Mount and coupling
Type McN Jc Mg
(Nm) (10-¢ kgm?) (kg)
AGK-020 MSM 041B 14.5 63 0.85
MSK 040C 19.0 57 0.55
MSK 050C 50.0 200 2.00
AGK-032 MSK 060C 50.0 200 1.80
MSK 076C 98.0 390 2.40
AGK-040 MSK 076C 98.0 390 2.80
ama = Maximum acceleration Smin = Minimum travel
C  =dynamic load rating SPU = screw support
dy = nominal diameter M,  =drive torque
kgsix = constant for fixed-length portion of the mass Mgs = frictional torque of system
kgvar = constant for variable-length portion of the mass Vimax = Maximum speed
kjsx = constant for fixed-length portion of mass moment B, = belttype
of inertia i = timing belt side drive gear ratio
ky.or = constant for variable-length portion of mass moment J, = mass moment of inertia of the coupling
of inertia Jo¢ = reduced mass moment of inertia of timing belt
kym = constant for mass-specific portion of mass moment side drive at motor journal
of inertia M.y = rated torque of coupling
L = length mi, = mass of mount and coupling
L.q = additional length Mgsq = frictional torque of timing belt side drive at motor
L. = Nut Housing length journal
Ly = maximum length Msg = maximum permissible drive torque of timing belt
mg, = moved mass of system side drive
P = |lead msy = mass of timing belt side drive
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AGK Drive Units

Technical data

Permissible drive torque M, AGK-020
Mp (Nm)
The values shown for M, apply under the
following conditions: 14 ‘
- No radial loads on screw journal 12 20 x40
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Permissible speed v, .,

SPU = screw support
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AV (m/s) AGK-020 with BASA 20x5
max
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Technical data

Permissible speed v, AGK-032 with BASA 32 x 5

A Vmax (m/s)
0,30 |
SPU = screw support
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Permissible speed v, ., AGK-040 with BASA 40x5
A Vimax (m/s)
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Calculation

Calculation principles Page 60
Drive Unit service life Page 61
Ball screw drive/fixed bearing service life Page 61

Drive dimensioning Page 63
Basic principles Page 63
Drive dimensioning based on the motor shaft as a reference point Page 64
General guide for motor selection Page 64
Calculation example Page 68

Calculation principles

Drive train

Configuration

Load

> Drive Unit | »| Transmission elements || Motor

»| Controller

\

Correct dimensioning and assessment for an application requires structured consideration of the entire drive train.
The basic element of the drive train is the configuration, consisting of the Drive Unit, the transmission element (coupling or timing
belt side drive) and the motor, that can be ordered from the catalog.
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Drive Unit service life
The service life of the rolling bearing points contained in a Drive Unit can be calculated using the formulas given below. In a

Drive Unit with ball screw drive, the rolling bearing points that are relevant for the service life are the linear guide, the ball screw
drive (nut), and the fixed bearing.

A Whichever independently calculated service life is shorter, that of the ball screw drive or of the fixed bearing, is then
used as the estimated service life of the Drive Unit.

Service life of the ball screw drive or the fixed bearing
If operating conditions vary (rotary speed and load), service life must be calculated using the averages F,, and n,.

If rotary speed varies, average rotary €
speed n,, is calculated as follows: £ L
g Rt AN n
o A [ S S NN DR mo.
) ng . N3
> 5 B
o -~ .
Qo e .~
@ 'o' ~\
t to t3 Time (sec)

ny Ny, N, = rotary speed
[Nl -ty + [ngf - to + . + [0y - 1, ’

Ny, = in phases 1 ...n (rpm)
tot Nm = average rotary speed (rpm)
tytp _t, = discrete time step
in phases 1 ...n (sec)
=t +tHh+ ..+t tot = sum of the discrete
time steps (sec)
Rotary speed in acceleration and braking N = Nat..n ¥ NEr..n n = rotary speed in acceleration
phases n,_,: 2 and braking phases
NAt . n = rotary speed at start
inphase 1 ...n (rpm)
Ngt o n = rotary speed at end
in phase 1 ...n (rpm)
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Calculation

Where both the load and the rotary
speed vary, the average load F, is
calculated as follows:

Nominal life
Nominal life in revolutions:

Nominal life in hours:

Bosch Rexroth AG, R999001326 (2017-05)
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z F

Eel

o]

S Fs Fm

Fa
t1 tQ t3 Time (SeC)
8 Iyl 8 ng| to |S [l tq
Fm-i\”ﬁ e TR e e TPy e
C 3
L= ()" 108
Fon
L
Ly = n,- 60

C = dynamic load rating (N)
F, Fy .F, = axial load during phases 1 ...n (N)
Fo = equivalent dynamic axial load (N)
nyny, N, = rotaryspeedinphases1 ...n (rpm)
N = average rotary speed (rpm)
tity t, = discrete time step in phases 1 ... n (sec)
tiot = sum of the discrete time steps (sec)
L = nominal life (=)
L, = nominal life (h)
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Drive dimensioning

Basic principles

When dimensioning the drive, the drive
train can be divided into the mechanical
system and the drive itself.

The mechanical system includes the
Drive Unit and transmission elements
(timing belt side drive, coupling), and the
load to be carried.

The electric drive is a motor/controller
combination with corresponding perfor-
mance data.

The dimensioning of the electric drive is
done taking the motor shaft as a refer-
ence point.

Both basic values and limit values must be
factored in when dimensioning the drive.
Limit values should be observed to avoid
damaging the mechanical components.
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Drive train

Mechanical system

Load

-

Drive Unit

Transmission
elements

Controller

Motor

Drive dimensioning based on the
motor shaft as reference point

Technical data and formula symbols for the mechanical system

For each component (Drive Unit, coupling, timing belt side drive), the relevant maximum permissible values must be identified for
the drive torque and travel speed, as well as the basic values for frictional torque and mass moment of inertia.

The following technical data with the associated formula symbols are used when considering the basic mechanical system re-
quirements in the design calculations for dimensioning the drive. The data in the table below can be found in the “Technical data”

section or they are determined using the formulas described on the following pages.

Mechanical system
Load Drive Unit Transmission elements
Coupling Timing belt side drive

Weight moment (Nm) Mo - — -
Frictional torque (Nm) —9) Mg® - Mge®
Mass moment of inertia (kgm?) J» 12 12 Jo®
Max. permissible speed (m/s) Vinax” - -
Maximum permissible drive torque (Nm) M,# M@ Y

1) Determine the value using the appropriate formula

2) Length-dependent value, determined using the appropriate formula

3) Use the value from the table

5) Any additional process forces are to be taken into consideration as load moments

6

)
)
4) Length-dependent value, to be read off the graph
)
)

For vertical mounting position: Determine the value using the appropriate formula

R999001326 (2017-05), Bosch Rexroth AG



www.brberg.ru brberg@ya.ru Ten. (499) 703-31-61

64 Drive Units

AGK Drive Units

Drive dimensioning

Drive dimensioning based on the motor shaft as a reference point

When dimensioning the drive, all relevant design calculation values for the mechanical components in the drive train have to be
determined and be expressed in terms of or reduced to the motor shaft. For a combination of mechanical components in the drive
train, this will result in one value for each of the following:

— Frictional torque Mg

— Mass moment of inertia J,,

— Maximum permissible speed v, (maximum permissible rotary speed n,.q)

— Maximum permissible drive torque M,,¢qn

Determination of the values for each mechanical component in the drive train based on the motor shaft as a reference point

Frictional torque Mg

For motor attachment via Mo =M
. R— Rs
mount and coupling

For motor attachment via M
. . . Mo=M Rs
timing belt side drive R = MRsd "—i

Mass moment of inertia J.,

For motor attachment via -

mount and coupling to =l bt

For motor attachment via U, +1J)

timing belt side drive Jo=Jua+ =5

Determination of the mass moment _ 1), 10-6

of inertia of the Drive Unit Yo=Kt Ky L 10

Determination of the translatory mass — . .10-6

moment of inertia of the externil load h= Moy 10
i = gear ratio of timing belt side drive =)
J. = mass moment of inertia of the coupling (kgm?)
Jo« = mass moment of inertia of mechanical system (kgm?)
IR = mass moment of inertia of the Drive Unit (kgm?)
Jsg = mass moment of inertia of timing belt side drive at motor journal (kgm?)
J; = translatory mass moment of inertia of external load based on the

Drive Unit screw journal (kgm?)

kys = constant for fixed-length portion of mass moment of inertia (kgmm?)
kim = constant for mass-specific portion of mass moment of inertia (mm?2)
ki = constant for variable-length portion of mass moment of inertia (kgmm)
L = length of Drive Unit (mm)
m,, = moved external load (kg)
Mgr = frictional torque at motor journal (Nm)
Mgs = frictional torque of system (Nm)
Mgeg = frictional torque of timing belt side drive at motor journal (Nm)
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Maximum permissible speed v,

The lowest of all the values for the maximum permissible speed of all mechanical components contained in the drive train deter-
mines the maximum permissible speed of the mechanical system which has to be taken into consideration as the upper limit for
the drive when dimensioning the motor. By design, the maximum permissible speed or rotary speed of the Drive Unit with ball
screw drive will always be less than that of the other components in the mechanical system, such as the coupling or timing belt
side drive, meaning it is the maximum permissible speed of the mechanical system.

Maximum permissible speed Vinech = Vimax

Maximum permissible rotary speed

For motor attaohment via . _ Vimeen* 1000 - 60

mount and coupling mech P

F.or. motor at.tachm.ent via Ve i+ 1000 - 60

timing belt side drive Nmech = P
i = gear ratio of timing belt side drive (=)
Nmech = Maximum permissible rotary speed of mechanical system (rpm)
P = screw lead (mm)
Voax = maximum permissible speed of the Drive Unit (m/s)
Vimesh = Maximum permissible speed of mechanical system (m/s)

Maximum permissible drive torque M,cch
The lowest (minimum) permissible drive torque of all of the mechanical components in the drive train determines the maximum
permissible drive torque of the mechanical system, which should be considered the drive limit when dimensioning the motor.

For motor attachment via

i Miech = minimum (Mcy; M,)
mount and coupling

For motor attachment via o M

timing belt side drive Mmech = minimum (Myg ; _ip)
i = gear ratio of timing belt side drive =)
M, = maximum permissible drive torque of the Drive Unit (Nm)
M. = rated torque of coupling (Nm)
Mgy = maximum permissible drive torque of the timing belt side drive (Nm)
Mmech = maximum permissible drive torque for mechanical system (Nm)

A When considering the complete drive train (mechanical system + motor/controller), the maximum torque of the
motor can lie below the maximum value for the mechanical system (M,,..,) and thus limit the maximum permissible drive
torque of the overall drive train.

If the maximum torque of the motor lies above the upper limit for the mechanical system (M, ,.1,), the maximum motor
torque must be limited to the permitted value for the mechanical system.
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Drive dimensioning

Motor pre-selection
The following conditions can be used as a general guide for pre-selecting the motor.

Condition 1:
The rotary speed of the motor must be greater than or equal to the rotary speed required for the mechanical system (but not exceeding
the maximum permissible limit value).

Nmax 2 Nmech
Nma« = Max. rotary speed of motor (rpm)
Nmech = Maximum permissible rotary speed of the mechanical system (rpm)

Condition 2:

Consideration of the ratio of mass moments of inertia of the mechanical system and the motor. The ratio of the mass moments
of inertia serves as an indicator for the control performance of a motor/controller combination. The mass moment of inertia of the
motor is directly related to motor size.

Ratio of mass moments of inertia J
V= ex
Jo+ 1o
For pre-selection, past experience has Appligation area v
shown the following values will result in Ha”d"”g <6.0
high control performance. Processing <15
These are not rigid limits, but values ex-
ceeding them will require closer consid- J,, = mass moment of inertia of motor brake (kgm
eration of the specific application. Jox = mass moment of inertia of mechanical system (kgm
Jn = mass moment of inertia of motor (kgm
V = ratio of mass moments of inertia of drive train and motor (—
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Condition 3:

Estimation of the ratio of the static load moment to the torque of the motor at standstill. The torque ratio must be less than or equal
to the empirical value of 0.6. By looking at the required motor torque levels, this estimation roughly covers the dynamic character-
istics which still have to be determined by plotting an exact motion profile.

Torque ratio My 06
Mo

Static load moment My = Mg + M,

Weight moment P-(My+my) g

For vertical mounting only! M, = T 2000 7.1

For motor attachment via mount and

coupling: i =1
g = force of gravity (= 9.81) (m/s?)
i = gear ratio of timing belt side drive =)
m,, = moved mass of carriage (kg)
m,, = moved external load (kg)
My = weight moment at motor journal (Nm)
Mo = torque of the motor at standstill (Nm)
Mg = frictional torque at motor journal (Nm)
Mgt = static load moment (Nm)
P = screw lead (mm)
T = pi =)

In the section " “Configuration and ordering”, users can put together standard configurations, including motor attachment and
motor, for the various Drive Unit sizes by selecting the appropriate options. By checking the above conditions, it is possible to see
whether a standard motor selected in a particular configuration will generally be of a suitable size for the specific application.

Precise drive dimensioning

Pre-selecting the motor according to this general guide is no substitute for the precise design calculations required for the drive
with detailed consideration of torques and rotary speed levels. For precise calculation of the electric drive, including consideration
of the specific motion profile, please refer to the performance data in the catalogs “IndraDrive Cs" and “IndraDrive C".

When dimensioning the drive, the maximum permissible speed, drive torque and acceleration should not be exceeded in order to
avoid damaging the mechanical system.

R999001326 (2017-05), Bosch Rexroth AG
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Calculation example

Starting data

An object weighing 30 kg needs to be
moved horizontally 1500 mm at a max.
speed of 0.3 m/s. The object travels over
a separate linear guide whose

frictional drag is 100 N. The following
was selected based on technical data
and installation space:

AOK-020 Drive Unit:

— motor attachment via mount and
coupling

— with motor MSK 040C without brake

Estimating length L

(The first estimate assumes the largest
possible lead and therefore length, since
the permissible speed can decrease as
length increases.)

Selecting the ball screw drive
(Better to choose the lowest lead as
this is favorable in terms of resolution,
braking distance, length.)

Calculation of length L
(for selected BASA)

Frictional torque M,
(motor attachment via mount
and coupling)

Bosch Rexroth AG, R999001326 (2017-05)
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L = Smax + Lca + Lad
Excess travel: s =2:-P=2-40=80mm
Max. travel: Smax = Seff + 2 * S

1500 + 2 - 80 = 1660 mm
1660 + 204 + 86 = 1950 mm

Length: L

Permissible ball screw drives according to “Permissible speed”
graph given v= 0.3 m/s and L = 1950 mm:
BASA 20 x 40 and BASA 20 x 20
Ball screw drive selected (smaller lead):
BASA 20 x 20
Maximum permissible speed for BASA 20 x 20 from graph:

Viax = 0.4 m/s

Excess travel: s =2:-P=2:-20=40mm
Max. travel: Smax = Seff T 2 * S
1500 + 2 - 40 = 1580 mm

1580 + 204 + 86 = 1870 mm

Length: L

Mg = Mg+ Mgag
Separate guideway: Mg,y = (P - Fg)/(2000 - )
= (20-100)/(2000 - )
= 0.32 Nm
Drive Unit: Mgs = 0.60 Nm
Frictional torque: Mg = 0.60+ 0.32=0.92 Nm
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Mass moment of inertia J.,
(motor attachment via mount and coupling)

Maximum permissible rotary
speed Nyc,

(motor attachment via mount and coupling)
Limit for mechanical system

Max. rotary speed of application
Nmech:

(motor attachment via mount and coupling)
Application limit

brberg@ya.ru Ten. (499) 703-31-61
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JBX
Coupling: Je
Drive Unit: Jg
External load: J;

Moment of inertia: g,

= (kysx + kjyor - L) - 1076

= (40.7 + 0.1004 - 1870) - 10~
= 228.45- 1076 kgm?

= my -k, 1076

= 30-10.1321-10°®

Jo+ )i+
57 - 107 kgm?

303.96 - 10-¢ kgm?
228.45- 1076 + 303.96 - 106+ 57-
589.41 - 107¢ kgm?

1076

Max. permissible speed:

Max. permissible rotary speed: n

(Vomoer, - 1000 - 60)

Nmech = P

Vimech = Vmax = 0.4 m/s

(0.4 -1000 - 60)

mech — 20
= 1200 rpm
Speed: Vmesh = 0.3 m/s
Rotary speed: Ninech = 0.3-1000 - 60
20
= 900 rpm

R999001326 (2017-05), Bosch Rexroth AG
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Calculation example

Maximum permissible drive

torque Mpech Mieen = minimum (Mcy; M)
(motor attachment via mount and coupling) .
Limit for mechanical system Coupling: My = 19 Nm (for MSK 040C)
Drive Unit: M, = 11.5Nm
Drive torque: Myeeh = Minimum (19; 11.5)
= 11.5 Nm
Checking motor preselection Condition 1:
Selected motor: R ” .
MSK 040C without brake otary speed: Mmax 2 Mimech

6000 > 900 condition met — motor selection OK

Condition 2:
Mass moment of inertia ratio: V = Jox
I+

Motor inertia: Jn = 140 - 107% kgm?
Brake inertia: Jpr = 0 - 1078 kgm? (without brake)
Mass moment of inertia ratio: V = (1405.8190'11_"_ 100.4; 09

= 4.21
Condition for handling: V<86

4,21 < 6 condition met — motor selection OK

Condition 3:

H Mstat
Torque ratio: M. < 0.6

0
Static load moment: Mgt = Mg + Mg (horizontal mountingM, = 0)
= 0.92 Nm

Torque of the motor
at standstill My, = 2.7Nm
Torque ratio: % = 0.34

0.34 < 0.6 condition met — motor selection OK

All three conditions met ™ Selected motor is suitable for the application.

Bosch Rexroth AG, R999001326 (2017-05)
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AOK-020 Drive Unit

Length: L = 1870 mm

Max. travel Smax = 1580 mm

Carriage length: L. = 204 mm

Ball screw drive: Nominal diameter:  dy=20 mm
Lead: P =20 mm

Motor attachment via mount and coupling
Pre-selected motor: MSK 040C without brake

The motor-controller combination should always be considered for precise
dimensioning of the electric drive, since the performance data (e.g., max. useful

speed and max. torque) will depend on the controller used.

When doing this, the following data must be considered.

Frictional torque: Mg = 0.92Nm

Mass moment of inertia: Jo = 589.41-107% kgm?

Speed: Vmeeh = 0.8 mM/s (Nyecn = 900 rpm)
Drive torque limit: Mipeoch = 11.5 Nm

m Motor torque should be limited to 11.5 Nm on the drive side.
Acceleration limit: ama = D50 m/s?

Limit value for speed: Viax = 0.4 m/s (Nyecn = 1200 rpm)

Besides the preferred type MSK 040C, other motors with identical connection dimen-
sions can be adapted while taking care not to exceed the calculated limit values.

R999001326 (2017-05), Bosch Rexroth AG
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Configuration and ordering

Screw ends:

Nut Housing

Mounting orientation

Short product Drive Pillow | = Nut Housing 5
name, length BASA block E with SPU B
AGK-020-NN-1, 2 5
GK-020 8 o o .g
3 3 ]
5 =3 s3
n Zn Z=
BASA size Seal | Lubrication | Preload Number of SPU
dox P s class 2 & per side®
5 8 |2
Nut 8 T o 5 = kS =
w| 2|9 § 3 _ = g~ |2 |g® 2
S xlx </ 8| 2| 23 | 2% |g i
QI8 R | & £5 o5 |8 |28 = 1 2 3
5 MR02
ZEM-E [(01|04|02|03 1 1 3 81 | 31 02 01 21 22 23
T7 Top
5
W
Ordering example: See “Request/order” BASA= ball screw drive
do = nominal diameter BASA (mm)
P = lead (mm)
SPU = screw support

Fixed bearing end (left)

[s1]

Bosch Rexroth AG

,R999001326 (2017-05)

Floating bearing end (right)
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Motor attachment Motor Cover Switch/ Documentation
socket-plug
Version for motor without‘ with | Steel ‘ PU
2 Brake £
= g 5
c -
g | B ;: 5
~ S ° o 2
3 £ S g2
(4] < 2] =9
+ |OFo1
3
o
£
= 00 - 00
o
=
2
MFo1 06 |MSM 041B? | 140 141
E Without switch 00 02
o i . Frictional
€ 02 |MSKo40c?| 86 87 Without socket-plug
< torque
'§ Magnetic sensor
07 |MSK050C?| 88 89 01 02 REED sensor 21 01 03
o [RVO1 RV02 Hall sensor Lead
> 22 .
o 32 |MSM 041B?| 140 | 141 PNP NC deviation
§ Socket-plug 17
-
2 = 2)
.; RVO3 RVO4 i=1] 30 |MSK 040C 86 87
=
IS
£ 23 |MSK050C?| 88 89
3

1) Attachment kit available without motor (when ordering: enter “00” for motor)

2) Recommended motor (motor data and type designation "™ “Motors”)
3) SPUs always have the same number on each side of the Nut Housing example: 3 SPUs
(Option 13) mean a total 6 SPUs (3 left and 3 right)
Length calculation s, = excess travel
Smax =  Maximum travel
| L=sSma + Lc + Lo | ses = effective stroke
L = length
L. = NutHousing length
Effective stroke L,y = additional length (see “Technical data” section)

| Seff = Smax_Q'Se |

R999001326 (2017-05), Bosch Rexroth AG
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AGK-020 Dimensional drawings

All dimensions in mm. Drawings not to scale.
Straightness and flatness tolerance in accordance with DIN EN 12020-02
Fixed bearing end Floating bearing end
L/2 ‘
Lad /2 ‘ Lad /2
Smax /2 Lc =204 Smax /2
42 60 Se_ | Seff /2 183 Seff /2 __Se 60
25 40 o ‘
15 |
H P ,EEL P H
\
20~ o C |
I o N — ]
; g ® 9 ‘ —»—1&
I
L
Lubrication hole on both sides of Nut Housing.
DIN 3405-A M6 funnel-type lube nipple
40 10 25
Te)
20 gl 10
60 - ‘
9P =
1 I ——
S 1l K © QL ,,,,,,,,,,,,,,,,,,,,, Sl ol e B ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,@,,‘ ,,,,,,,,, 8
| Y 0 © fe -
U if © @ 3
o614 =
= M10-15 deep =]
10,5 (4x) (4x)
9,7 (2x) (pre-drilled for pin hole)
M8-15 deep (4x)
80
75 .
- " min. 3
I e 2.5
-z . 2 N ()
o VLQ L),\\’ \/1‘\[ N g /7. -
e 8l s ,/(ﬂ\f\ﬁ\, [ o 7 10
—| | { Qj ] 0 0
® I M = <= @r‘,,,,, )
' W—ﬁ_’ N4 : N4 — “
? 66 <
o .
Q= 72,5+0,015[72,5+0,015 Reference edges on two sides min. 6,3
145 Slot for switch

Bosch Rexroth AG, R999001326 (2017-05)
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Motor attachment dimension drawings

Version
OFO01 MFO1 RVO1, RV02, RV03, RV04
_]
N4
[— S el o
; _T w il
(E o ] 1 ]
R O
|—l.% [— r to_F
e —T
‘ Lm L G| Lp |
[T |
S
Version Motor| Dimensions (mm)
D F G H K L L, Lyg
i=1 without | with i=1
brake brake
RVO1, RV02, MSM 041B 80 122.5 88 51 41 475 - 112.0 149.0 231
RV03, RV04 MSK 040C 82 122.5 88 51 41 475 - 185.5 215.5 231
MSK 050C 100 155 116 66 41 56 - 203.0 233.0 287
MFO1 MSM 041B 80 - - - - - 90 112.0 149.0 -
MSK 040C 82 - - - - 90 185.5 215.5 -
MSK 050C 98 - - - - 115 203.0 233.0 -

See “Motors” section for more information and dimensions
L,q = additional length (see “Technical data” section)

R999001326 (2017-05), Bosch Rexroth AG
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brberg@ya.ru Ten. (499) 703-31-61

Configuration and ordering

Short product Drive Pillow Nut Housing s
name, length BASA block with SPU i
c
AGK-032-NN-1, @ oo 2
.. MM = o £ °
] ) )
2 3y 3£
(9] I o T c
P - £ - 3
(%] s = > O
) Zs z=
BASA size Seal | Lubrication | Preload Number of SPU
dyxP g class £l per side®
© =
— © o
Nut o | o . 3 |£
Q = o o ° 3 £
o|lo| o c ] =} o g = D =
w| - N o ° 5 @ =8 = T £ £
xlslxlel 5| £8 | 28 | |53 ©
S S8 S|IR| b £5 Os |8 |z8 = 1 2 3
T5
ZEM-E |01/02|03/04| | 1 3 |8t |31] o2 o1 1|12 | 13 MTR°2
@‘\\‘\\ ”
DY

Ordering example: See “Request/order”

Screw ends:

Nut Housing

Mounting orientation

Bosch Rexroth AG

,R999001326 (2017-05)

BASA = Ball screw drive
nominal diameter BASA (mm)

do

P

SPU

lead (mm)
screw support

Fixed bearing end (left)

Floating bearing end (right)

[31]
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Motor attachment Motor Cover Switch/socket-plug Documentation
& =—_
b
Version for motor without‘ with Steel‘ PU
2 Brake £
= & g
2 8 = £
s £ o o
- 3 2%
3 £ 8 38
[C] < ) =N
+ | OFo1
3
o
£
= 00 - 00
<)
=
2
E 03 |MSKO060C?| 90 | of Without switch 00 02
2 Without socket-plug Frictional
- . torque
S 02 |MSKo7ec?| 92 93 o1 02 Magnetic sensor o1
REED sensor 21 03
v RVO1 ~| RV02 Hall sensor 99 Lead
& PNP NC deviation
= )
8 % i=1| 23 |MSK060C?| 90 | ot Socket-plug 17
n
s
< [RV03 RV04
(<))
£
£ @ % i=2| 24 |MSK060C?| 90 | 91
i=
=

1) Attachment kit available without motor (when ordering: enter “00” for motor)

2) Recommended motor (motor data and type designation "™ “Motors”)
3) SPUs always have the same number on each side of the Nut Housing Example: 3 SPUs
(Option 13) mean a total 6 SPUs (3 left and 3 right)
Length calculation s, = excess travel
Smax =  Maximum travel
| L=sSma + Lc + Lo | ses =  effective stroke
L = length
L. = NutHousing length
Effective stroke L,y = additional length (see “Technical data” section)

| Seff = Smax_Q'Se |

R999001326 (2017-05), Bosch Rexroth AG
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AGK-032 Dimensional drawings

All dimensions in mm. Drawings not to scale.
Straightness and flatness tolerance in accordance with DIN EN 12020-02
Fixed bearing end Floating bearing end
L/2 ‘
Lad /o Lad /o
Smax /2 Lo =204 Smax /2
58 60 Se Seff /2 183 Seff /12 __Se 70
35, 40 [
18 i
a . L& o n
[
24~ = I i D (
I | 1 S ]
glzy 8 il .85
\
L
Lubrication hole on both sides of Nut Housing.
DIN 3405-A M6 funnel-type lube nipple
40 T 10 30
20 2l 10
(@] ——
60 - il
8- 7= J
d‘ 4 P b
sl —A P Sl o | g
P R 4 R | | O —-—-—1-— L& — R B = ] N
- © O e - : Be -
1 I R
N N o 47N ‘T
S M10-15 deep (4x) =]
10,5 (4x)
9,7 (2x) (pre-drilled for pin hole)
M8-15 deep (4x)
103
~ 85 _ o min. 3
_ T 25
\ o —
& —~8 i ™
S ol © ¢ 96t NG
- o g IN(AYRE © 0
il Wyl < R B 7
& T 59 o NS I
' N B P ‘ X7T
f <7
© OT ~ 9% _ min. 6,3
N T 172,640,015[72,540,015 Reference edges on two sides
145 Slot for switch

Bosch Rexroth AG, R999001326 (2017-05)
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Motor attachment dimension drawings

Version
OFO01 MFO1 RVO1, RV02, RV03, RV04
| 1]
N2
[— S el ]
; > _{f w il
(E Ia) 1 1 ] o
= ]
) | | a
=y — e
‘ — —T
L L G| L,
[T |
T
Version Motor Dimensions (mm)
D|E F G H K L L Ly
i=1 i=2 without with i=1 i=2
brake brake
RVO01, RV02, MSK 060C 116 165 162 116 66 46 59 - 226.0 259.0 300 300
RVO03, RV04
MFO1 MSK 060C 116 - - - - - - 125 226.0 259.0 - -
MSK 076C 140 - - - - - - 133 292.5 292.5 - -

See “Motors” section for more information and dimensions

L,q = additional length (see “Technical data” section)

R999001326 (2017-05), Bosch Rexroth AG
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AGK-040 Configuration and ordering

Short product Drive Pillow Nut Housing with g
name, length BASA block SPU B
c
AGK-040-NN-1, P °o 0 g
.. mm c £ a £ 9
o g9 52
= o5 & =
(0] I o T c©
— - L - 3
(3] 5= > O
0 zz zZ=
BASA size Seal | Lubrication | Preload Number of SPU
dox P 3 N & per side®
o 8 |2
Nut 8 B o ° = K] £
o o o c © c (<} ;1‘) = 5
w PS8 F|s| B 5@ £ |& [E2| =
BlEIZ21218 | E = 9 % |z |§5| &
SIS S| SR | & £5 o6 |8 |28 = 1 2 3
T5
01 1 1 3 81 | 31 02 01 11 12 13
T7
ZEM-E MtROQ
o
o p
DY
T5
02]03|04 T7 1 1 3 81 | 31 02 01 21 22 23
Ordering example: See “Request/order” BASA= Ball screw drive
do = nominal diameter BASA (mm)
P = lead (mm)
SPU = screw support
Screw ends: Fixed bearing end (left) Floating bearing end (right)

e I o

EEf || S

Nut Housing
Mounting orientation

Bosch Rexroth AG, R999001326 (2017-05)
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Motor attachment Motor Cover Switch/socket-plug Documentation
Version for motor without‘ with | Steel ‘ PU
2 Brake £
- g E
2 8 = £
® = 5 o
~ S ° 7t
P £ 8 38
[C] < ) =9
+ | OFo1
3
o
£
= 00 - 00
<)
=
S
E without switch 00 02
o ; . Frictional
£ 02 |MsKo7ec?| 92 93 without socket-plug
£ torque
-‘;‘ Magnetic sensor
o1 02 REED sensor 21 o1 03
v RVO1 ~| RV02 Hall sensor 99 Lead
= PNP NC deviation
[ 2)
3 % i=1| 23 |MSKo76C?| 92 | 93 Socketplug e
n
s
£ RvVO3 RV04
(<))
£
£ @ i=2| 24 |MSKO076C?| 92 | 93
b=
3

1) Attachment kit available without motor (when ordering: enter “00” for motor)

2) Recommended motor (motor data and type designation "™ “Motors”)

3) SPUs always have the same number on each side of the Nut Housing example: 3 SPUs
(option 13) mean a total 6 SPUs (3 left and 3 right)

Length calculation s, = excess travel
Smax =  Maximum travel
| L=sSma + Lc + Lo | ses = effective stroke
L = length
L. = NutHousing length
Effective stroke L,y = additional length (see “Technical data” section)

| Seff = Smax_2'se |

R999001326 (2017-05), Bosch Rexroth AG
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AGK-040 Dimensional drawings

All dimensions in mm. Drawings not to scale.
Straightness and flatness tolerance in accordance with DIN EN 12020-02

Fixed bearing end Floating bearing end
L/2 ‘
Lad /2 Lad 72
Smax /2 Lo =264 Smax /2
73 65 Se_ Seff /2 243 Seff /2 __Se 80
50 ‘ 40 ~
20 ‘ H R e H
Tl
o~ i C ; D (
S | R S 5
A RS el 19
[
L

Lubrication hole on both sides of Nut Housing.
DIN 3405-A M6 funnel-type lube nipple

40 g 12,5 35
20 ®| 10
80 [
Oy 7= J
1 el — p B
3 —l___lee I S,,,,,;, _ol e B ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ,,,,,,,, 3
- L i : Pe -
b al %  ® £
R RS M12 - 16 deep (4x) o
13 (4x)

11,7 (2x) (pre-drilled for pin hole)

M10 - 20 deep (4x)

135
116
111+0,15
/B
\J//)/Z
5
65

14,5
11
i

S
qﬁ ) : £ ‘
OT 100
™| 7 19040,015 |90+0,015 Reference edges on two sides
180 Slot for switch

min. 6,3

Bosch Rexroth AG, R999001326 (2017-05)
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Motor attachment dimension drawings

Version
OFO01 MFO1 RVO1, RV02, RV03, RV04
| I
N2
[— S el ]
; > _{f w il
(E Ia) 1 I I e o
=1 D D
=i - =T
— —T
L L G| L,
[T |
i
Version Motor Dimensions (mm)
D|E F G H K L L Ly
i=1 i=2 without with i=1 i=2
brake brake
RVO01, RV02, | MSK 076C 140 240 238 160 90 56 77 - 292.5 292.5 409 409
RVO03, RV04
MFO1 MSK 076C 140 - - - - - - 140 292.5 292.5 - -

See “Motors” section for more information and dimensions
L,q = additional length (see “Technical data” section)

R999001326 (2017-05), Bosch Rexroth AG
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AGK fastening instructions

Fastening Drive Unit to
customer-built attachment

Drive Unit fastening points

A Fasten Drive Unit to both pillow
blocks only. The protective profile is
not a load-bearing part and cannot
transmit any forces.

For more information on fastening
see “Instructions for AGK Drive Unit”
R310D4 3372

Provide supports for the protective

profile

The protective profile may sag under its

own weight.

This is why supports should be installed

for the protective profile over open

lengths of more than 2500 mm.

— Spacing between the support points:
max. 2500 mm

— The mounting bases for the protective
profile supports and the pillow blocks
should be on the same level.

When the Drive Unit is in operation,
the protective profile lifts as the drive
carriage passes over it, then sinks back
down onto the supporting surface.
Provide cushioning material on the sur-
faces of the protective profile supports,
e.g., foam rubber pads.

Bosch Rexroth AG, R999001326 (2017-05)
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max. 2500 mm

- i 1A

max. 2500 mm

max. 2500 mm

max. 2500 mm

%

max. 2500 mm

max. 2500 mm

.

%

0




www.brberg.ru brberg@ya.ru Ten. (499) 703-31-61

Drive Units 85

Attachments and Accessories

AGK/AOK installation tolerances

Parallelism of customer-built attachments, pillow blocks and rail guides

AGK AOK
N \
=1 3 ~ \
<K NG T
A RODLT I ENNAN
Mao
[//10,01]

Dimensions (mm) AOK-020 Nut Nut Dimensions (mm)
H +0.01 M20 +0.01 dD X P Housing H +0.01 MZO +0.01
AGK-020 100 35.0 20x5 ZEM-E MGA 85 35
AGK-032 110 30.0 FEM-E-S MGS 73 35
AGK-040 135 375 FEM-E-C MGD 69 35
20x 10 ZEM-E MGA 85 35
FEM-E-S MGS 73 35
FEM-E-C MGD 73 35
20 x 20 ZEM-E MGA 85 35
FEM-E-S MGS 75 30
FEM-E-C MGD 69 35
20 x 40 ZEM-E MGA 85 35
FEP-E-S MGS 75 30

AOK-032 Nut Nut Dimensions (mm)
dox P Housing H *o.01 M, 001
32x5 ZEM-E MGA 95 22.5
FEM-E-S MGS 84 25
FEM-E-C MGD 81 22.5
32x10 ZEM-E MGA 95 22.5
FEM-E-S MGS 84 25
FEM-E-C MGD 81 22.5
32 x 20 ZEM-E MGA 95 22.5
FEM-E-S MGS 88 20
FEM-E-C MGD 81 225
32 x40 ZEM-E MGA 95 225
FEP-E-S MGS 88 20
FEM-E-C MGD 81 22.5

AOK-040 Nut Nut Dimensions (mm)
dox P Housing H *oo1 M,, 001
40x5 ZEM-E MGA 115 30
FEM-E-S MGS 98 375
FEM-E-C MGD 98 30
40 x 10 ZEM-E MGA 115 30
FEM-E-S MGS 106 30
FEM-E-C MGD 98 30
40 x 20 ZEM-E MGA 115 30
FEM-E-S MGS 106 30
FEM-E-C MGD 98 30
40 x 40 ZEM-E MGA 115 30
FEP-E-S MGS 114 20
FEM-E-C MGD 98 30

R999001326 (2017-05), Bosch Rexroth AG
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Attachment kits for motors according to customer specification

The motor of a linear motion system with ball screw drive is attached by either an attachment kit with mount and
coupling (MF) or a timing belt side drive (RV).

The available combinations are shown in the “Configuration and ordering” selection tables for each size. In addi-
tion to attachment kits for Rexroth motors, attachment kits for motors according to customer specification are also
available. In order to determine the appropriate attachment kit, the connection geometry of the motor is crucial.
Characteristics required to clearly determine motor geometry are shown below.

JE
2D
=

\

G

The dimensions queried result in a unique “motor geometry code™

L0 -00 - 000 - 000 - OO0 - MO0 - Do0 - 000

@D =  Shaft diameter

C =  Shaftlength

OE = Centering diameter

Cy = Centering depth

@F =  Pitch diameter

2G = Through-hole for mounting screw (specify thread diameter)
By = Mount thickness

A = Mount edge dimension

Example illustration of servo motor IndraDyn S Type MSK040C

.8 B
&ﬂ If}
|

| 3
ol ¢ ‘
Qlor T I——s1/Mm1
A f b ] S3/M3
DIN332 DS M5 30 10,5
] 42,5

“L” (155,5)

[2]{e]-[2]le]-[o][s]le]-[2][- 5] ~[o]le][s]-[w][o][e] - [o][e][e] - [e][e][2]

Y The through-hole @ 6.6 mm results in the type designation M06 for the geometry motor code (M6 fastening screw nominal thread).
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Attachment kits for motors according to customer specification can be configured using the online configurator
in the eShop. To do this, select the “Attachment kits for motors according to customer specification” option.

Enter motor geometry in the input dialog box. The dimensions can be entered directly or by using a drop-down menu.

@ Gfor: I:Izl

M3

M4

M5

M6

M8

M10

B1:10 mm _ M12

M16

el e M20
gl € =
I e — 5
.o (5
& 8 S

Cy: 3mm
C: 40 mm
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IndraDyn S - MSK servo motors

o) |
A 60
32 _ ~32_,
Wt M 1]
Bi N !VH@ T
— T i
|| I !
dob [ [P /| / N
[N
— \\ \j
5 ﬂ
C Lm ‘
Motor schematic
Motor Dimensions (mm)
A| Bg C| C;| @D| QE| @F| 2G H Hy Hy Lm R
k6 j6 without with
holding brake |holding brake
MSK 040C-0600 82| 8.0 30|25 14 50 95| 6.6| 124.5| 83.5| 69.0 185.5 215.5 R8
MSK 050C-0600 98| 9.0 40| 3.0 19 95| 115| 9.0| 134.5| 855| 71.0 203.0 233.0 R8
MSK 060C-0600 | 116| 9.5| 50| 3.0 24 95| 130| 9.0| 156.5| 98.5| 84.0 226.0 259.0 R9
MSK 076C-0450 | 140{14.0| 50| 4.0 24| 110| 165| 11.0| 180.0| 110.0| 95.6 292.5 292.5 R12
Motor data
Motor Npax MO Mmax Mbr Jm Jbr m, my,
(rpm) (Nm) (Nm) (Nm) (kgm?) (kgm?) (kg) (kg)
MSK 040C-0600 7 500 2.7 8.1 4 0.000140 0.000023 3.6 0.3
MSK 050C-0600 6 000 5.0 15.0 5 0.000330 0.000107 5.4 0.7
MSK 060C-0600 6 000 8.0 24.0 10 0.000800 0.000059 8.4 0.8
MSK 076C-0450 5000 12.0 43.5 11 0.004300 0.000360 13.8 1.1
Jpr = holding brake mass moment of inertia Mmax = max. motor torque
m = motor mass moment of inertia mm, = motor mass
Lm = motor length mpr = holding brake mass
Mo = torque at standstill Nmax = Max. rotary speed
Mpr = holding torque of holding brake when switched off
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Option number?) Motor Part number Version Type designation

Holding brake

Without | With
86 MSK040C-0600 R911306060 X MSKO040C-0600-NN-M1-UGO-NNNN
87 R911306061 X MSK040C-0600-NN-M1-UG1-NNNN
88 MSKO050C-0600 R911298354 X MSKO050C-0600-NN-M1-UGO-NNNN
89 R911298355 X MSKO050C-0600-NN-M1-UG1-NNNN
920 MSK060C-0600 R911306052 X MSK060C-0600-NN-M1-UGO-NNNN
91 R911306053 X MSKO060C-0600-NN-M1-UG1-NNNN
92 MSKO076C-0450 R911318098 X MSKO076C-0450-NN-M1-UGO-NNNN
93 R911315713 X MSKO076C-0450-NN-M1-UG1-NNNN

D From “Configuration and ordering” table

» Cooling system: natural convection
» P65 rating (housing)
» With or without holding brake

Version

» Plain shaft with shaft seal

» Multi-turn absolute encoder M1 (Hiperface)
Note

Motors are available with controllers and control systems. See the Rexroth Drive Technology catalog for other motor types and
more information on motors, controllers and control systems.

Rexroth Medienverzeichnis

¥ Elektrische Antriebe und » Aligemeines. ¥ IndraDrive
Steuerungen » Antriebstechnik ¥ IndraDrive Cs

¥ Industriehydraulik » ;Rmnalislerungssysteme » IndraDrive Mi

¥ Mobilhvydraulik » Einpresssystema ¥ IndraDrive ML

¥ Linear- und Montagetechn  » gngineenng ¥ IndraDrive Fc

» Systeme ¥ Schraubsysteme ¥ Frequency Converter EFC
¥ Training ¥ Steuerungskomponentan 3600
F Gesamtunternehmen »y t o ¥ Freq Converter EFC
* Branchen 361015610
¥ Guss * Frequency Converter VFC
101561
¥ Sarvice 361015610
> =
¥ Lander Frequency Converter Fe

¥ Frequency Converter Fy

Recommended motor/controller combination

Torque/speed characteristic

(schematic)

Motor

Controller

MSK 040C-0600

HCS 01.1E-W0008

MSK 040C-0600

MSK 050C-0600

HCS 01.1E-W0018

MSK 050C-0600

MSK 060C-0600

HCS 01.1E-W0028

MSK 060C-0600

MSK 076C-0450

HCS 01.1E-W0054

n (min-1)
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IndraDyn S - MSM servo motors

=&
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|
ﬂ : g ¢
J ) A S N A | —— L
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' E -
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Bi
Lm C
Motor schematic
Motor Dimensions (mm)
A B, c C,| @D ZE oF ZG H Lm
h6 h7 without with
holding brake holding brake
MSM 041B-0300 80 8.0 35 3 19 70 90 6.0 93 112.0 149.0
Motor data
Motor Nmax MO Mmax Mbr Jm Jbr mg my,
(rpm) (Nm) (Nm) (Nm) (kgm?) (kgm?) (kg) (kg)
MSM 041B-0300 4 500 2.40 7.10 2.45| 0.0000870 0.0000075 2.30 0.80
Jpr = holding brake mass moment of inertia Mmax = max. motor torque
Jm = motor mass moment of inertia My = motor mass
Lm = motor length mpr = holding brake mass
Mo = torque at standstill Nmax = Max. rotary speed
Mpr = holding torque of holding brake when switched off
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Option number?) Motor

Part number

Version
Holding brake
Without

With

Type designation

140
141

MSM 041B-0300

R911344217

X

MSM 041B-0300-NN-M5-MHO

R911344218

MSM 041B-0300-NN-M5-MH1

Y From “Configuration and ordering” table

Versions:
» Plain shaft without shaft seal

» Multiturn absolute encoder M5 (20 bit, absolute

encoder function only available with backup battery)

» Cooling system: natural convection

Note

» Protection class IP54 (shaft [P40)
» With or without holding brake
» Metal round connector M17

Motors are available with controllers and control systems. See the Rexroth Drive Technology catalog for other motor types and

more information on motors, controllers and control systems.

Rexroth Medienverzeichnis

Kategorien

} Elektrische Antriebe und
Steuerungen

F Indusirishydraulik

* Mobilhvydraulik

P Linear- und Montagetechns

¥ Systeme

¥ Training

 Gesamtunternehmen

} Branchen

b Guss

b Service

¥ Lander

* Aligemeines.

¥ Anfriebstechnik

» ;Qmoma!islerungssysleme
» Einpresssysteme

* Engineaning

¥ Schraubsysteme

* Steuerungskomponenten

¥ IndraDrive

¥ IndraDrive Cs
* IndraDrive Mi
* indraDrive ML
¥ IndraDrive Fc

¥ Frequency Converter EFC
3800

L3 Convener EFC

LA

s

JE10M5610

* Frequency Converter VFC
361015610

* Frequency Converter Fe

¥ Frequency Comverter Fv

Recommended motor/controller combination

Torque/speed characteristic

(schematic)

Motor

Controller

MSM 041B-0300

HCS 01.1E-W0013

n (min-1)
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AGK switch mounting arrangements

Switching system overview

1 Socket and plug
2 Magnetic field sensor

Switch mounting arrange-
ments

1 Switch (magnetic field sensor)

with potted cable
2 Set screw for securing
3 Cable
The switch activator is a magnet inte-
grated in the Nut Housing (no switching
angle required).
The switching positions can be freely
configured via the stroke.

Version

— Hall sensor (PNP NC) or

— REED sensor (changeover)

See “Sensors” section for technical data

Notes for mounting

* Insert sensor (1) with set screw (2)
facing outward into upper T-slot of
housing.

* Set switching point and secure sen-
sor with set screw (2).

* Press the signal cable (3) into the
upper or lower cable run of the T-slot
to secure it.

See instructions for more specific 3
information on installation and switching
positions.

Bosch Rexroth AG, R999001326 (2017-05)
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Socket-plug mounting
arrangements

Mounting orientation

Various socket and plug arrangements
are possible depending on requirements.
See “Sockets and plugs” section for
technical data.

Securing socket to AGK protective
profile
* AGK-020:
Attach socket in lower T-slot of protec-
tive profile and secure with two set
screws.
* AGK-032, AGK-040:
Attach socket to upper T-slot of pro-
tective profile and secure with two
set screws.

Switches and attachments

brberg@ya.ru Ten. (499) 703-31-61
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'14_}'

AGK-020

AGK-032, AGK-040

Description Switching function Option Part
number? number
Socket-plug - 17 R117500153
Magnetic sensor [ REED | Changeover contact 21 R347600903
(NC: C+NC; NO:C+NO)
Hall PNP/normally closed (NC) 29 R347601003
Hall PNP/normally open (NO) nv? R347601203
Hall NPN/normally closed (NC) nv? R347601303
Hall NPN/normally open (NO) nv2 R347601403

Y From “Configuration and ordering” table
2) Option not available. Switch only available as accessory with part number

R999001326 (2017-05), Bosch Rexroth AG
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Sensors

Magnetic sensor with free cable end

brberg@ya.ru Ten. (499) 703-31-61

2000*°

XiO,Q
Activation point 6|
R347600903
N BN
_,_|_ NC fp ———— ~
WH, L+ [ T— WH ~ +
-ﬂ— NO _/E GN ~
! C-NC / C-NO © $ ‘?
R347601203 R347601003
R347601403 R347601303
WH WH -
O |a 0
— |[BN _+
Y PNP - NO e == - o ©
ﬂ'— L WH:* PNP - NC
+ I L+
BN BN
M | M
j WH o ] WH o
== <U> GN - <U> GN
Rl R
_—— |BN . —+t [BN -
NPN - NO > NPN - NC h
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Use Reference, limit switch

Part number R347600903

Designation R12212

Functional principle Magnetic

Operating voltage max. 30 VDC

Load current 500 mA

Switching function REED/changeover contact (NC: C+NC, NO: C+NO)
Activation point (dimension “X”) 9 mm

Part number R347601003 / R347601203 / R347601403 / R347601303

Use Limit switch Reference switch Limit switch Reference switch

Part number R347601003 R347601203 R347601303 R347601403

Designation H14118 H15637 H15638 H15080

Functional principle Magnetic

Operating voltage 3.8-30VDC

Load current <20 mA

Switching function Hall Hall Hall Hall

PNP/normally closed PNP/normally open NPN/normally closed | NPN/normally open

(NC) (NO) (NC) (NO)

Activation point, dimension “X”

13.65 mm

Technical data for R347600903/R347601003/R347601203/R347601403/R347601303

Connection type

Cable 2.0 m, 3-pin

Galvanized connection ends

Function indicator

Short-circuit protection

Reverse polarity protection

Switch-on suppression

Switching frequency

Pulse delay (Off delay)

Max. permissible approach speed

Suitable for drag chains*

Torsion-resistant*

Weld spark-resistant*

Cable cross-section*

3x 0.14 mm?

Cable diameter D

3.2+ 0.20 mm

Static bending radius*

Dynamic bending radius*

Bending cycles*

Max. permissible linear speed*

Max. permissible acceleration*

Ambient temperature

—-40 °C to +85 °C

Protection rating

IP66

MTTFd (acc. to EN ISO 13849-1)

Certifications and
approvals**

* Technical data only for built-in sensor connection cable.

Extension cables are available for even more performance, e.g., for use in a power cable chain (see below).

** No certificate is required to introduce these products to the Chinese market.
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Extensions
Pre-assembled on one side
. . | il
Connection diagram !1 )—ﬁl
W 1 brown (BN) (+) RPN
3 blue (BU) (-) i i
Dimension drawing 4 black (BK) (signal) i3 )_L
| |
Lo . a
3
b c
o
i
8 % }) =
75 +25
39 L 20
Part numbers
Use Extension cable
Part number R911344602 R911344619 R911344620
Designation 7000-08041-6500500 7000-08041-6501000 7000-08041-6501500
Length (L) 50m 10.0m 15.0m
1st connection type Straight plug, M8x1, 3-pin
2nd connection type free cable end

Bosch Rexroth AG, R999001326 (2017-05)
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Pre-assembled on two sides

r~——-== r~——-==
. _— Connection diagram | 1 ——|—|—C 1 |
H“ 1 brown (BN) (+) | | | |
3 blue (BU) (=) i4-—-—C| | 4 |
Dimension drawing 4 black (BK) (signal) i3__|_|_(' P |
1 1
4 <7 = 4
3 3
N =
cEpum=—si | DO ==
SIS == | ) E= AN
= =
75 +25
39 L 32
Part numbers
Use Extension cable
Part number R911344621 R911344622 R911344623 R911344624 R911344625
Designation 7000-88001- 7000-88001- 7000-88001- 7000-88001- 7000-88001-
6500050 6500100 6500200 6500500 6501000
Length (L) 0.5m 1.0m 2.0m 50m 10.0 m
1st connection M8x1 3-pole straight female connector
type
2nd connection Straight plug, M8x1, 3-pin
type

Technical data for extensions pre-assembled on one or two sides

Function indicator

Operating voltage indicator

Operating voltage 10-30 VvV DC
Type of cable PUR black
Suitable for drag chains 4
Torsion-resistant v
Weld spark-resistant v
Cable cross-section 3 x0.25 mm?
Cable diameter D 4.1 +0.2 mm
Static bending radius > 5xD
Dynamic bending radius >10xD
Bending cycles > 10 mil.

Max. permissible linear speed

3.3 m/s over 5 m (typ.) to 5 m/s over 0.9 m

Max. permissible acceleration

<30 m/s?

Ambient temperature when secured

-40 °C to +85 °C

Ambient temperature when loose

-25 °C to +85 °C

Protection rating

P68

Certifications and approvals

“Q‘“ c@ﬁs PS r¥is

a) Contour for 6.5 mm corrugated tube (inner diameter)

b) Cable grommet
c) Cable label in accordance with labeling regulation

R999001326 (2017-05), Bosch Rexroth AG



www.brberg.ru brberg@ya.ru Ten. (499) 703-31-61

98 Drive Units

Attachments and Accessories

Plugs

Dimension drawing Connection diagram Connector
side view
. 7
40,8 | =0
' ' 4
- |
S -TR N | |
R901388333 ) ' ' 1 3
wy = | |
/ I I
SW9 i3 m=—0 I
Lo J
r-—-—-—- bl
47 i 1] =m—O i
| 2=
4 3
— ‘4 H
= M it
i — ¥ .
=10 [ N= S, |
! i N
3 mm——O
R901388352 | |
Lo i
Part numbers / technical data
Use Single plug
Part number R901388333 R901388352
Designation 7000-08331-0000000 7000-12491-0000000
Version straight
Operating current per contact max. 4 A
Operating voltage Max. 32 V AC/DC
Connection type Straight plug, M8x1, 3-pin, Straight plug, M12x1, 4-pin,
IDC, self-locking screw IDC, self-locking screw
Function indicator
Operating voltage indicator
Connection cross-section 0.14...0.34 mm?
Ambient temperature -25 °C to +85 °C
Protection rating IP67 (plugged in & screwed down)
Certifications and approvals ©
M PE Y

Bosch Rexroth AG, R999001326 (2017-05)



www.brberg.ru

Adapters

brberg@ya.ru Ten.

(499) 703-31-61

Drive Units 99

Attachments and Accessories

Dimension drawing

Connection diagram

43
[ [
4 5 L= —C |t 4
~— . . '
a8 [FoEl | Py R B P ;
5 U L E= L L
7 3 -t ———L (13
R911344591 L LS
42 ‘ | 1y 4
‘ | i
' — (13
W= ! P '
e sy i |
H H brass
o3 [ H. 2 | @
g 9 = x 5 H
= — B H | |
= \ﬂ H_E = 3 N2 4 | .
_| % S H H
(1
R911344592 — : c =3 3. )
[ h
@ nickel-plated
Part numbers / technical data
Use Adapter Adapter or distributor
Part number R911344591 R911344592
Designation 7000-42201-0000000 7000-41211-0000000
Version straight for 1 sensor straight, for 1 - 2 sensors
Operating current per contact max. 4 A

Operating voltage

max. 32 VAC/DC

1st connection type

Straight female connector, M8x1, 3-pin,
IDC, self-locking screw thread

2 X straight female connectors, M8x1, 3-pin,
IDC, self-locking screw thread

2nd connection type

Straight plug, M12x1, 3-pin,
IDC, self-locking screw thread

Straight plug, M12x1, 4-pin,
IDC, self-locking screw thread

Function indicator

Operating voltage indicator

Connection cross-section

Ambient temperature

-25°C to

+85 °C

Protection rating

IP67 (plugged in & screwed down)

Certifications and approvals

v
RoHS

v
RoHS
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Passive distributors
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R901425737

R901429917

@ I

3 4 J §
o |

1 T !

29,8
ol I
S 2
R911344592 | &
R901425737 R901429917
= © =) (+)
7 5 1 2 3 4 7 5 1 2 3 4
gn ye ye ye ye gn ye ye ye ye
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4 4 4 4 4 4 4 4
© © © © © < © ©
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Part numbers / technical data

Use Passive distributor

Part number R901425737 R901429917 R911344592
Designation 8000-84070-0000000 8000-84071-0000000

Version Straight, for 1 - 4 sensors

Operating current per contact max. 2 A

Operating voltage 24V DC

Switching logic

PNP NPN

1st connection type

4x straight female connector, M8x1, 3-pin, IDC, self-locking screw thread

2nd connection type

Straight plug, M12x1, 8-pin, IDC, self-locking screw thread

See the adapter for
technical data and

Function indicator

v

Operating voltage indicator

v

drawing

Connection cross-section

Ambient temperature

-20°to +70 °C

Protection rating

IP67 (plugged in & screwed down)

Certifications and approvals

e@m P&

v
RoHS
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Holding plate

Screw plug

45 30
25 o 3,8
W— A
HZs
\J Y

e I

Part numbers / technical data

Use For passive distributor R911344592 For passive distributors R901425737/R901429917
Holding plate R913047341 -

Designation 7000-99061-0000000 -

Set 1 pc. -
Screw plug - R913047322

Designation - 3858627

Set - 10 pcs.
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Extensions for passive distributors

R911371982 R911371981

— gi ——
) = W =
R911371980 R911371983
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1) Contour for 10 mm corrugated tube (inner diameter)
2) Cable grommet
3) Label in accordance with ordering regulation 7000-08001
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Use

Extension cable for passive distributor Extension cable for passive distributors

R911344592 R901425737/R901429917
Part number R911371982 R911371980 R911371981 R911371983
Designation 7000-40021-6540500 | 7000-12221-6541500 | 7000-48001-3770500 | 7000-17041-3771500
Length 50m 15.0 m 50m 15.0 m

1st connection type

Straight female connector, M12x1, 4-pin Straight female connector, M12x1, 8-pin

2nd connection type

Straight plug, Free cable end Free cable end

M12x1, 4-pin

Straight plug,
M12x1, 8-pin

Function indicator

Operating voltage indicator

Type of cable

PUR black | PUR gray

Operating voltage

30 VAC/DC

Operating current per contact

max. 4 A per contact max. 2 A per contact

|
Suitable for drag chains v
Torsion-resistant v
Weld spark-resistant v
Cable cross-section 4x 0.34 mm 8x 0.34 mm
Cable diameter D 4.7 +/- 0.2 mm 6.2 +/- 0.3 mm
Static bending radius z5xD
Dynamic bending radius z10xD
Bending cycles > 10 mil.

Max. permissible linear speed

3.3 m/s - at 5m travel range (type) up to 5 m/s at 0.9m travel range

Max. permissible acceleration

<30 m/s

Ambient temperature when secured

-40 °C to +80 °C (90° max. 10000 h)

Ambient temperature when loose

-25 °C to +80 °C (90° max. 10000 h)

Protection rating

IP67 (plugged in & screwed down)

Certifications and approvals

Ce “Q‘“ c@ﬁs @ r¥his

R999001326 (2017-05), Bosch Rexroth AG



www.brberg.ru

104 Drive Units

Attachments and Accessories

Combination examples
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End of range (-) Reference End of range (+)
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Sensor extension Plug
. : oo M8
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Sensors Plug
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i Cable specification: 3 ; MBXL 15 o)l mmmmmmms}
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: resistant, weld spark-resistant - v Maxl 6“3‘] jmmmmmmnant
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Attachments and Accessories

Attach the socket on the side with the magnetic switches. Socket and plug are not pre-wired. The variable sliding attachment
allows switching positions to be optimized during start-up. The plug can be installed in three directions.

R117500153

60

B =
7\
(BRPA

[ o
— 16-pin plug n\\—//

s
L

| bTH

Use

Socket and plug

Part number

R117500153

Designation

for AGK-020 -032 -040

Version

angled, for suspension in the lateral slot of the linear motion system

Operating current per contact

max. 8 A

Operating voltage

150 V AC/DC

1st connection type

Straight plug, 16-pin, soldered connection

2nd connection type

Coupling / flange socket, 16-pin, soldered connection

Housing cable bushing

1 seal with bore 2x5.5 mm, 1x3.5 mm hole
1 adaptable seal, max. 14 mm diameter
incl. cap and dummy plug

Cable bushing, plug

Gland with pull relief

Connection cross-section 0.14...1 mm
Cable diameter 10...14 mm
Ambient temperature -20 °C to +125 °C

Protection rating

Certifications and approvals

R999001326 (2017-05), Bosch Rexroth AG




www.brberg.ru brberg@ya.ru Ten. (499) 703-31-61

106 Drive Units

Service and Information

Operating conditions

Normal operating conditions Ambient t ture with Rexroth
P 9 mbient temperature with Rexroth servo 0°C ... 40 °C, loss of performance above 40 °C
motor
Ambient tempgrature for mechan.ical system 10°C ... 60 °C
(without dropping below dew point)
Travel s, See “Technical data” tables
Contamination not permissible

1) Minimum travel to ensure a reliable lubrication distribution.

Required and supplementary For further instructions and information, please refer to the documentation
documentation for this product.

You can find PDF files of these documents on the Internet at
www.boschrexroth.com/mediadirectory

We would also be happy to send you the documents you want.

If you are unsure about using this product, please contact Bosch Rexroth.

Bosch Rexroth AG, R999001326 (2017-05)
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Lubrication
Lube fittings

AOK

Housing MGA has one lube fitting (1)
on each side.

Lubrication through one of the five lube
fittings is adequate.

The nuts in all other version are lubricated.
See dimensional drawings for location of
lube port.

AGK

The carriage has one funnel-type lube
nipple (2) on each side.

Lubrication through only one of the two
lube nipples is sufficient.
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Lube fittings in AOK

o

s

Lube port

oS-
7 N4
,,,,,,,,,,, -
‘jD ! T'i‘
h | !
I ' i
I ! i
jz 64
N N

Lube port

Lube fittings in carriage of AGK
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Lubrication
Overview

The ball screw drives in the Drive Units come with initial greasing standard. Basic lubrication with Dynalub 510 grease lubricant
(see “Grease lubrication” section for lubricant properties)

The following lubrication procedures are generally acceptable for relubrication and are also described in separate sections.
- Grease lubrication
with grease guns or progressive lubrication systems
- Liquid grease lubrication
with single-line piston distributor systems
- Oil lubrication
with single-line piston distributor systems

Follow the positioning and travel instructions in the figure below when relubricating the ball screw drive nuts regardless of which
of the above lubrication procedures is used.

Positioning and travel instructions

Horizontal mounting position Vertical mounting position
1 2 ‘ ‘
S . | |
T
Bt e | 1 E
m— | Immm_l e p}
__! | \
l_l._ R 2 ‘
w—p il N
| : w
) 1
|
J

I ]

|‘r‘|__ 11
7,7,+,L,L,i,i,,i,,,,i,i,, ! !
[E— 111 I L \

1 Position of the nut during lubricating procedure
2 Mount with lube port (if installed horizontally, the port should be as close to the top as possible)
3 Direction of travel after lubrication. Travel > s, (see “Technical data” tables).

Basic information on lubrication intervals:

The lubrication intervals in the following sections are based on a load ratio of F,/C. The load ratio describes the quotient of average
load F,, and dynamic load rating C (see “Calculation” section).

Lubrication intervals depend on load and are calculated in revolutions based on the characteristic curve graph for the type of
lubrication. Revolutions can be converted into km depending on lead.

Lubrication intervals are constant up to a load ratio of 0.2, so they can also be taken directly from the relubrication quantities and
intervals tables. For higher load ratios, lubrication intervals have to be determined accordingly. Due to aging, relubrication should
occur no less than every two years, even under normal operating conditions, regardless of application-specific lubrication intervals.

Bosch Rexroth AG, R999001326 (2017-05)
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Notes:
Attention: Do not use lubricants with solid particles (e.g., graphite or MoS, additives).

If other lubricants are used than specified in the following sections, they may cause reduced relubrication intervals, loss of short-
stroke and load-carrying performance, and chemical reactions between plastics, lubricants and anti-corrosion agents.

For strokes less than or equal to travel S, (as per “Technical data” tables), executing a longer stroke (“lubricating stroke”)
according to positioning and travel instructions and reducing lubrication intervals are recommended.

Short-stroke:

A short stroke is when the stroke is less than S,;,/2

Effect of short stroke on service life: Short strokes increase the number of time a rolling load passes over each point in the
load zone, which reduces service life.

Effect of short stroke on lubrication: Short strokes mean the ball does not make a full turn in the nut.
This makes it impossible for an adequate grease film to form, which can result in
premature wear.

Please contact one of our regional centers for short-stroke applications, since their effects on service life and lubrication require
separate assessment.
You can find your local contact person at: www.boschrexroth.com/contact

Please contact us for applications in extreme conditions (e.g., heavy contamination, vibrations, shocks, corrosive media, etc.),
since a separate assessment is necessary and a custom lubrication recommendation may be required.

R999001326 (2017-05), Bosch Rexroth AG
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Lubrication

Grease lubrication
With grease guns or progressive lubrication systems

Grease lubricant: We recommend using Dynalub 510 with the following properties:

brberg@ya.ru Ten. (499) 703-31-61

— NLGI grade 2 lithium-based high-performance grease in accordance with DIN 51818 (KP2K-20 according to DIN 51825)
— Good water resistance
— Corrosion protection

— Temperature range: —20 °C to +80 °C

You can download product and safety data sheets from our website at www.boschrexroth.com.

When using progressive lubrication systems, make sure all the lines and distributors (including the connection to the BASA nut)
are filled before relubricating.

Grease lubrication

Maintenance lubrication quantity Maintenance lubrication interval
Size BASA ZEM-E/FEM-E-S/FEP-E-S/FEM-E-C Based on load ratio Fm/C < 0.2
doxP (cm3) (km)
AOK-020 20x5 1.0 250
AGK-020 20x10 1.5 500
20x20 2.4 1 000
20x40 1.8 2 000
AOK-032 32x5 2.2 250
AGK-032 32x10 3.1 500
32x20 3.6 1 000
32x32 5.5 1600
AOK-040 40x5 3.0 250
40x20 8.7 1 000
40x40 14.3 2 000

The load ratio F,,/C is the quotient of the average load F,, and the dynamic load rating C (see “Calculation”).

Bosch Rexroth AG, R999001326 (2017-05)
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Graph for determining load-based
lubrication intervals for grease lubrica-
tion using grease guns or progressive
lubrication systems

This applies to the following conditions:

— Dynalub 510 grease or, alternatively,
Castrol Longtime PD 2,
Elkalub GLS 135/N2 grease lubricant
— No exposure to media
— Ambient temperature:

T=201t030°C
s = lubrication interval in millions
of revolutions (108 revolutions)
C = dynamic load rating (N)
F., = average load (N)
dy = nominal diameter (mm)

Conversion of lubrication interval s from
millions of revolutions to kilometers:

Example:

AOK-032, BASA 32x20

From application: Load ratio F,/C = 0.3
Taken from graph, with P =20 mm

and F,,/C =0.3: 20 * 10° revs

brberg@ya.ru Ten. (499) 703-31-61

Drive Units 111

Service and Information
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s in kilometers =

s in millions (of revs) - lead P (mm)
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s in kilometers =

=400 km
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Lubricatio

Liquid grease lubrication

n
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With single-line piston distributor systems

Grease lubricant

We recommend using Dynalub 520 with the following properties:

— Lithium-based, high-performance grease of NLGI grade 00 in accordance with DIN 51818 (GPOOK-20 in accordance with

DIN 51826)

— Good water resistance
— Corrosion protection

— Temperature range: —20 to +80 °C

You can download product and safety data sheets from our website at www.boschrexroth.com.

When using single-line distributor systems, always make sure all lines and the piston distributors (including the connection to the
BASA nut) are filled before relubricating.
The pulse count that is needed for this is the integer quotient of the relubrication quantity according to the table and the piston
distributor size. Make sure the piston distributor size is at least 0.03 cm3. The lubricating cycle time is then the result of dividing
the lubrication interval by the determined pulse count.

Liquid grease lubrication
Maintenance lubrication quantity Maintenance lubrication interval
Size BASA ZEM-E/FEM-E-S/FEP-E-S/FEM-E-C Based on load ratio Fm/C < 0.2
doxP (cm3) (km)
AOK-020 20x5 1.0 188
AGK-020 20x10 1.5 375
20x20 2.4 750
20x40 1.8 1 500
AOK-032 32x5 2.2 188
32x20 3.6 750
32x32 5.5 1200
AOK-040 40x5 3.0 188
AGK-040 40x10 6.7 375
40x20 8.7 750
40x40 14.3 1 500

The load ratio F,,/C is the quotient of the average load F,, and the dynamic load rating C (see “Calculation”).

Bosch Rexroth AG, R999001326 (2017-05)
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Graph for determining load-based lubrica-
tion intervals for liquid grease lubrication
using single-line piston distributor systems

This applies to the following conditions:

— Dynalub 520 grease or, alternatively,
Castrol Longtime PD 00,
Elkalub GLS 135/N0O grease lubricant
— No exposure to media
— Ambient temperature:

T=201t030°C
s = lubrication interval in millions of
revolutions (108 revolutions)
C = dynamic load rating (N)
F., = average load (N)
dy = nominal diameter (mm)

Conversion of lubrication interval s from
millions of revolutions to kilometers:

Example:

AOK-032, BASA 32x10

From application: Load ratio F.,,/C = 0.35
Taken from graph, with P =10 mm and
F./C=0.35: 10 « 10° revs

Note:
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100,0

375

75

& (mil. revolutions)

See exampIT —
|

0 0,1

0,2 0,3 0,4

s in kilometers =

s in millions (of revs) - lead P (mm)

108

s in kilometers =

10 - 108 (revs) - 20 (mm)
=100 km

108

We recommend using piston distributors from SKF. These should be installed as close as possible to the lube port of the nut.
Long lines and small line diameters should be avoided, and the lines should be laid on an upward slant.
If other consumers are connected to the single-line lubrication system, the weakest link in the chain determines the lubrication

cycle time.

Pumping or storage tanks for the lubricant should be fitted either with a stirrer or a follower piston to guarantee the flow of lubricant

(to avoid funneling in the tank).

R999001326 (2017-05), Bosch Rexroth AG
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Lubrication

Oil lubrication
With single-line piston distributor systems

Lubricant oil

We recommend using Shell Tonna S 220, which has the following properties:

— Special demulsifying oil CLP or CGLP as per DIN 51517-3 for machine bed tracks and tool guides
— A blend of highly refined mineral oils and additives

— Can be used even when mixed with significant quantities of metalworking fluids

When using single-line distributor systems, always make sure all lines and the piston distributors (including the connection to
the BASA nut) are filled before relubricating.

The pulse count that is needed for this is the integer quotient of the relubrication quantity according to the table and the piston
distributor size. Make sure the piston distributor size is at least 0.08 cm3. The lubricating cycle time is then the result of dividing
the lubrication interval by the determined pulse count.

Oil lubrication

Maintenance lubrication quantity Maintenance lubrication interval
Size BASA ZEM-E/FEM-E-S/FEP-E-S/FEM-E-C Based on load ratio Fm/C < 0.2 Time
doxP (cm3) (km) (h)

20x5 0.06 5
AOK-020 20x10 0.06 10
AGK-020 20x20 0.06 20

20x40 0.06 40

32x5 0.06 5
AOK-032 32x10 0.06 10 10
AGK-032 32x20 0.06 20

32x32 0.06 32

40x5 0.40 5
AOK-040 40x10 0.40 10
AGK-040 40x20 0.40 20

40x40 0.40 40

The load ratio F,,/C is the quotient of the average load F, and the dynamic load rating C (see “Calculation”).

The lubrication interval s is defined either by millions of revolutions or operating time in km or hours. The value reached first
defines the lubricating interval.
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Graph for determining load-based lubri-
cation intervals for oil lubrication using & (mil. revolutions) s(h
single-line piston distributor systems. 15 A 15
1,4 14
1.3 13
This applies to the following conditions: 1,2 12
- Lubricant oil is Shell Tonna S 220 1,1 11
- No exposure to media 1,0 10
— Ambient temperature: 0,9 N\ 9
° 0,8 8
T=20t030°C o AN
I e —————————=2NX 7
0,6 N\ 6
' | \
0,5 N 5
s= lubrication interval 0,4 ; 4
C= dynamic load rating (N) 0,3 : 3
_ 0,2 2
F,= average Iqad (N) 01 See example ! E
do= nominal diameter (mm) ' | | i m/
0 T O
0 0,1 0,2 0,3 0,4
Conversion of lubrication interval s from o s in millions (of revs) - lead P (mm)
millions of revolutions to kilometers: s in kilometers = 108
Example: o 0.65 - 108 (revs) - 20 (mm)
AOK-020, BASA 20x20 s in kilometers = 105 =13 km
From application: Load ratio F,/C = 0.25

Taken from graph, with P =20 mm and
F./C =0.25: 0.65 * 10° revs

Note:

We recommend using piston distributors from SKF. These should be installed as close as possible to the lube port of the nut.
Long lines and small line diameters should be avoided, and the lines should be laid on an upward slant.

If other consumers are connected to the single-line lubrication system, the weakest link in the chain determines the lubrication
cycle time.
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Lubrication
Front Lube Unit (VSE)

If a VSE is selected (not available with all versions), it comes ready-mounted with a pre-greased nut for excellent travel perfor-
mance without relubricating. The VSE is designed to ensure long-term, maintenance-free operation of the ball screw drive.

The effective life of a Rexroth VSE is the same as the theoretical service life curve of the ball screw drive for travel up to 300 mil.
revolutions without relubrication.

Service life and lubrication interval

1000
oy
| 3 ~
100 —
? o —
e ‘\
\., \
7)) T —
5 \
5
g 10
b 2 1
1
0,10 0,15 0,20 0,25 0,30 0,35
- = BASA service life — Service life with VSE

Lifelong lubrication:
For load ratios of 0.15 < F,,/C < 0.35 (graph area 1), the readable revolutions correspond to the theoretical service life
of the BASA and the effective life of the VSE. This means the BASA is lubricated for life.

Maintenance-free up to 300 x 108 revolutions:
2 For load ratios F,,/ C < 0.15 (graph area 2), the ball screw drive is maintenance-free up to 300 mil. revolutions. The VSE
will continue to lubricate past the interval up to this limit.

3 Relubrication required:
After 300 mil. revolutions (graph area 3), the nut should be relubricated as usual. The VSE does not have to be removed,
however it will no longer continue to lubricate past the interval.

Bosch Rexroth AG, R999001326 (2017-05)
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Parameterization (start-up)

The nameplate contains reference information on the
production of the linear motion system as well as technical
start-up parameters.

Bosch Rexroth AG, R999001326 (2017-05)
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N

TYP AGK-110-NN-1

Bosch Rexroth AG
D-97419 Schweinfurt
Made in Germany

—FD: 483
7210
o7 @210

ReX| 'oth
MNR: R12345678

-C 1005135076
S (mm) u (mm/U) Vi (M/S) | 8 (m/sQ) M1, (Nm)| d i
540 0 77 13 ,51

1 Part number
2 Type designation
3 Size
4 Customer information
5 Date of manufacture
6 Manufacturing location
7 s, = max. travel range (mm)
8 u = lead constant without gears (mm/rev)
9 V. = max speed without gears (m/s)
10 a,,, = max. acceleration without gear (m/s?)
11 M1,,, = max. drive torque at motor journal (Nm)
12 d = direction of rotation of the motor for travel

13i

in positive direction
cw = clockwise
~ GW ccw = counterclockwise

¢

X
c\’"\

= gear ratio
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Documentation

Standard report
Option 01

Frictional torque measurement
for entire system (for AGK)
Option 02 (includes Option 01)

Frictional torque is measured over the
entire travel range.

Lead deviation of the ball
screw drive
Option 03 (includes Option 01)

A table containing the measurement re-
port is included in addition to the graph
(see figure).
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The standard report contains:
— Confirmation of proper mechanical and electrical function
— Confirmation of version as per order confirmation

— Technical delivery information as per nameplate
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Advance Return
M (Nm)
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AOK-032

Short product Drive
name, length: BASA
AOK-032-NN-1,
.. MM
Size Tolerance | Standard Lubrication Preload class
grade seal
dox P @ 2 ~
s | E
nut o w @ 3 5 =
o| o« o n > o Q <]
) - | 8| ® = > = E E <
x x x x 'E = .E, ~ : ;;
S| 888 £ K] & [5) 3) o
Fixed and floating ZEM-E
bearing
S — -
’@ 01 |02|03|04| T5 T7 1 1 3 6 2
FEM-E-S 5 0 R I
s ~ 2] = -
&'ﬁ 12] = T5 2 3 6 2
- = |- |14
27| -] -] -
—_ 22 = =
T5 T7 1 1 2 3 3 6 2
—_ _ 23 _
- |- |- |24

Version with fixed

bearing only

Selection area mark after version is chosen
Selected option to be entered under “Request/order” in the order form
at the end of the catalog

O

AOK length calculation

| L=smx+ L+ Lag | d, = screw diameter (mm)
P =lead (mm)
| Smax = Seff + 2 * S, | L. = nut length/nut and housing length (mm)

Max. travel: s, = 1000 mm
Drive: BASA 32x10 (dyx P)

Nut length/nut and housing length L, = 77 mm Excess travel:

Additional length: L,y= 128 mm Excess travel must be greater than braking distance.
Acceleration travel can be used as a guideline value for

L=1000 + 77 + 128 braking distance.

L=1205 mm

Also see “Drive dimensioning calculation example”

AGK length calculation: same as for AOK Drive Unit, except: L, = length of nut with housing

Bosch Rexroth AG, R999001326 (2017-05)
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Pillow Nut Housing Motor attachment Documentation
block
n
°
=
)
=
o
(3}
(72}
Version for motor without‘ with -
without| with brake S
2 £ 2
= 2 =
€ (J L
: g | B z| &
- S5 T 2
¢ 5| 58 § | & 5 8
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MGA Lead deviation

Type code: AOK-032-NN-1, 1205 mm/12/T7/1/1/3/81/31/02/13/MF01/03/91/01

Ordering data Option Explanation

Drive Unit (short product name) AOK-032-NN-1, 1205 mm Open Drive Unit (AOK-032), length = 1205 mm
Basic version Version with fixed and floating bearing

Ball screw drive 12 BASA 32x10 with Single Nut with flange FEM-E-S
Tolerance grade T7 Tolerance grade T7

Seal 1 Standard seal

Lubrication 1 Preserved and with initial greasing

Preload class C1 3 Moderate preload

Left screw end type 81 Type 81

Right screw end type 31 Type 31

Pillow block 02 Fixed and floating bearing (Al)

Nut Housing 13 MGS (32x10)

Version MFO1 Mount/coupling for motor attachment as per MFO1 illustration
Motor attachment 03 Mount/coupling for motor MSK 060C

Motor 91 Motor MSK 060C with brake

Documentation 01 Standard final testing

The order code for the AGK Drive Unit has the same format as the AOK Drive Unit

R999001326 (2017-05), Bosch Rexroth AG
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Inq u | ry/o rder fO rm Find your local contact person here:

www.boschrexroth.com/contact

Ordering example for Rexroth AOK Drive Units

Ordering data Option Explanation

Drive Unit (short product name) AOK-032-NN-1, 1000 mm Open Drive Unit (AOK-032), length = 1000 mm
Basic version Version with fixed and floating bearing

Ball screw drive 12 BASA 32x10 with single nut with flange FEM-E-S
Tolerance grade T7 Tolerance grade T7

Seall 1 Standard seal

Lubrication 1 Preserved and with initial greasing

Preload class 3 C1 (moderate preload)

Left screw end type 81 Type 81

Right screw end type 31 Type 31

Pillow block 02 Fixed and floating bearing (Al)

Nut Housing 13 MGS (32x10)

Version MFO1 Mount/coupling for motor attachment as per MFO1 illustration
Motor attachment 03 Mount/coupling for motor MSK 060C

Motor 91 Motor MSK 060C with brake

Documentation 01 Standard final testing

To be completed by customer: Inquiry [ | 7/ Order [ |

Drive Unit
(short product name): , length mm

Ball screw drive
Tolerance grade

Seal

Lubrication

Preload

Left screw end type
Right screw end type
Pillow block

Nut Housing

Version [ ]
Motor attachment

L— Motor geometry code’ L O0-00-000-000-000-=00-000-000

Motor HE‘

Documentation

(I T A

1) Only required for attachment kits for motors according to customer specification, see page 86.

Quantity Acceptance of: pcs., per month, per year, per order, or
Comments:
From
Company: Responsible person:
Address: Department:
Telephone:
Fax:

Bosch Rexroth AG, R999001326 (2017-05)
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Ordering data Option Explanation
Drive Unit (short product name) AGK-032-NN-1, 1000 mm | Drive Unit AGK-032, length = 1000 mm,

closed format
Ball screw drive 01 BASA 32x10 with Cylindrical Single Nut ZEM-E
Tolerance grade T5 Tolerance grade T5
Seal 1 Standard seal
Lubrication 1 Preserved and with initial greasing
Preload class 3 C1 (moderate preload)
Left screw end type 81 Type 81
Right screw end type 31 Type 31
Pillow block 02 Fixed and floating bearing (Al)
Nut Housing 01 Nut Housing without SPU (screw supports)
Nut Housing mounting orientation MRO2 Top
Version RV04 With timing belt side drive on right as per RV04 illustration
Motor attachment 23 Timing belt side drive i = 1 for motor MSK 060C
Motor 90 Motor MSK 060C without brake
Cover 01 Protective profile and steel strip
Switch 1 21 REED sensor (delivered as separate part)
Switch 2 21 REED sensor (delivered as separate part)
Switch 3 22 HALL sensor, PNP NC (delivered as separate part)
Socket-plug 17 Socket-plug (delivered as separate part)
Documentation 01 Standard final testing

Drive Unit
(short product name):

To be completed by customer: Inquiry [ |/ Order ||

, length

mm

Ball screw drive
Tolerance grade
Seal
Lubrication
Preload
Left screw end type
Right screw end type
Pillow block
Nut Housing
Nut Housing mounting orientation
Version
Motor attachment
Motor geometry code”
Motor
Cover
Switch 1
Switch 2
Switch 3
Socket-plug
Documentation

(I T A

1) Only required for attachment kits for motors according to customer specification, see page 86.

Quantity Acceptance of: pcs., per month, per year, per order, or
Comments:
From
Company: Responsible person:
Address: Department:
Telephone:
Fax:
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Further information

Bosch Rexroth homepage:

http://www.boschrexroth.com

Drive Unit
product information:
https://www.boschrexroth.com/de/de/produkte/produkt-

gruppen/lineartechnik/linearsysteme/antriebseinheiten-mit-

kugelgewindetrieben/index

Bosch Rexroth AG, R999001326 (2017-05)
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Notes
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The Drive & Control Company Reerth
Bosch Group

Bosch Rexroth AG
Ernst-Sachs-StraBe 100
97424 Schweinfurt, Germany
Tel. +49 9721 937-0

Fax +49 9721 937-275
www.boschrexroth.com

Find your local contact person here:
www.boschrexroth.com/contact

The information in this document is for product description purposes only.
Since our products are constantly undergoing further development, no conclu-

R999001326 (2017-05) sions should be made regarding specific properties or suitability for a specific
Replaces R310EN 3304 (2007.05) application based on this information. The user is still responsible for conducting
© Bosch Rexroth AG 2017 their own assessments and evaluations. Our products are subject to natural wear

Subject to change. and aging.
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