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2 Feed Modules VKK

|dentification system for short product names

Short product name = Example: ‘ VKK |-| 070 - NN |-
System = Feed Modules

Size 050/ 070/ 100

Version = Standard version

Generation = Product generation 1

Changes/additions at a glance

— New catalog number

— New short product name

— Revised technical data table and drive data structure

— “Calculation” section revised

— “Configuration, ordering, dimension drawings,
options” section revised

— “Attachments and accessories” (motors according
to customer specification, switch mounting, sen-
sors, etc.) section added
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4 Feed Modules VKK | Product overview

Product Description

Rexroth Feed Modules VKK are precise, ready-to-install linear motion systems that combine high performance with
space-saving dimensions.

Characteristic features Structural design
» Rexroth Feed Modules VKK are especially suitable for » Extremely compact extruded aluminum profile (frame)
handling tasks requiring high precision as well as high with zero-clearance Ball Rail System
thrust and torque transfer capabilities. » Integrated precision ball screw drive (BASA) in tolerance
» Because of their low moved mass, Feed Modules VKK grade 7 with zero-backlash nut system
are ideal for vertical motion in z-axes. » Fixed bearing end block made of aluminum
Attachments

» Maintenance-free servo drives with or without brake

» Motor mount and coupling or timing belt side drive for
motor attachment

» Switch

» Bellows

» Without motor attachment
» Motor attachment
— via timing belt side drive
— via motor mount

» Thrust rod with adapter
flange for customer
attachments

» Centering holes for posi-
tive- locking connections

with good reproducibility
and simplified installation
» Bellows cover
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Further highlights

>
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Optimal travel performance, high load capacities and
high rigidity due to integrated, zero-clearance ball rail
system

Space-saving design

Ball screw drive with zero-backlash nut system assures
high positioning accuracy and repeatability

Easy motor attachment due to locating feature and
fastening threads

Encapsulated guideway

Switches positionable over the entire travel range
Switch activation via internal magnets

Allows easy installation of various attachments

Fully compatible with the EasyHandling system
Positive-locking connection technology with centering
rings

Product overview | Feed Modules VKK 5

Nameplate

» On the nameplate you will find technical data for start-up.
With these technical data and the EasyWizard software,
starting up linear motion systems becomes easier, faster
and more effective than ever before.

s
Bosch Rexroth AG
Reerth D-97419 Schweinfurt
MNR: R12345678 Made in Germany
TYP: VKK FD: 483
7210
CS: 9876543210 20 07 -
Smax (MM) U (MM/UYVinay (M/5)] 3y (M/5?) MLy (Nm)| d i
- . . . ) ) . . J
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6 Feed Modules VKK | Product overview

Structural Design

1 Ball screw drive with 5
zero-backlash nut ‘
Fixed bearing end block N
Frame ‘

Thrust rod

Mounting interface for
adapter flange

6 Front seal

a h WN

Attachments

7 Magnetic field sensor

8 Motor

9 Motor mount and
coupling

10 Timing belt side drive
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Product overview | Feed Modules VKK 7

Motor mount and coupling
A motor can be attached to all Feed Modules by means of a I'}"I -
motor mount and coupling. £ R =4
The motor mount serves to fasten the motor to the Feed Ml | He=———ey
Module and acts as a closed housing for the coupling. The | §I -
motor’s drive torque is transmitted stress-free through the | —— — |
coupling to the Feed Module's screw journal. ‘
1 2 3 4 5
Timing belt side drive . .

All feed modules offer the option of attaching the motor via
a side drive with timing belt.

This results in a shorter overall length compared to a motor - _——'IE* — 5
attachment via motor mount and coupling. Ei(—ﬁ!ir——
The space-saving, closed housing protects the belt and A ’*ﬁt'@;’i* """""""""""" B
secur.es the motor. Various gear ratios are also available: . :,: :,' __E

-i=1:1 i :

-i=1:15 8 N

-i=1:2 : i

T b
The timing belt side drive can be mounted in four different :: _:: i I
directions. ILIL'erL_J:F* e e 1
9 ;IFETI i i

1 Motor —_—
2 Motor mount ‘
3 Coupling 6
4 Fixed bearing end block
5 Feed Module
6 Cover
7 Drawn, anodized aluminum profile
8 Toothed belt 10
9 Pre-tensioning the of the toothed belt: apply pre-tensioning

force Fy, to motor (Fp, will be indicated on delivery)
10 Belt pulleys 11

11 Cover plate
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8 Feed Modules VKK | Technical data

General technical data

Size VKK-050 VKK-070 VKK-100
B (mm) 50 70 100
LY (mm) 240 280 360
280 320 400
360 400 480
480 520 600
- 600 680
Smax? (mm) 378 452 476
1) Length
2) Max. travel (without bellows) at max. length.
For further travel distances, see dimension drawings.
Load capacities and moments
Size BASA | Dynamic characteristic values Maximum permissible loads Planar moment of
inertia Thrust rod
Dynamic load capacity C (N) Dynamic Maximum permissible moments y A\ y
moments (Nm) | (Nm) ”\i """
do x P | Guideway BASA Fixed M M. M max M| max ly I, T
(mm) bearing (cm?) (cm4) (mm)
VKK-050 12 x2 6 950 2240 4 000 97 61 48 30 2.6 2.3 101,5
12 x5 3800
12 x 10 2500
VKK-070 16 x5 8120 12 300 13 400 160 280 55 110 5.7 6.7 125,0
16 x 10 9 600
16 x 16 6 300
VKK-100 20x5 26 000 14 300 17 900 670| 1300 100 360 12.9 16.2 167,5
20 x 20 13 300
25x 10 15700

Acceptable loads
(value on the basis of past experience)

As far as the desired nominal life is concerned, loads for Fp,, Fcomp Of
up to about 20% of the dynamic load capacity (C) have proven
acceptable. See the section on calculation principles.

Do not exceed the technical data

Note on dynamic load capacities and moments
Determination of the dynamic load capacities and moments of the
guideway is based on a travel life of 100,000 m. Often only 50,000 m
are actually stipulated. For comparison: Multiply values C, M, and M,
from the table by 1.26.

See page 12 for short product names
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Technical data|Feed Modules VKK 9

Mass of VKK Size Length | Mass of VKK (kg) Moved mass of system (kg)
(without motor attachment, L Adapter flange with Adapter flange with
motor, switching system). (mm) | without|  with bellows?) | without |  with bellows?)
VKK-050 240 1.32 1.72 2.02 0.37 0.77 1.07
280 1.47 1.87 2.17 0.42 0.82 1.12
360 1.78 2.18 2.48 0.51 0.91 1.21
480 2.24 2.64 2.94 0.64 1.04 1.34
VKK-070 280 2.99 3.39 3.69 0.73 1.13 1.43
320 3.28 3.68 3.98 0.80 1.20 1.50
400 3.88 4.28 4.58 0.92 1.32 1.62
520 4.77 5.17 5.47 1.11 1.51 1.81
600 5.37 5.77 6.07 1.23 1.63 1.93
VKK-100 360 8.26 8.66 9.26 1.67 2.07 2.57
400 8.83 9.23 9.83 1.76 2.16 2.66
480 9.98 10.38 10.98 1.93 2.33 2.83
600 11.70 12.10 12.70 2.19 2.59 3.09
680 12.84 13.24 13.84 2.36 2.76 3.26

1) with adapter flange

Maximum permissible Size BASA M, Mgs Vimax? Kj fix Kj var Ki m Amax

drive torque M, at the doxP (Nm) (Nm) (m/s) (m/s2)

screw journal VKK-050 12x2 0.79 0.22 0.23 1.193 0.013 0.101 27

Requirement: 12x5 2.50 0.22 0.57 1.212 0.012 0.633

No radial load on screw 12 x 10 3.20 0.23 1.16 1.824 0.034 2.533

journal. VKK-070 16 x5 4.60 0.33 0.38 4.035 0.032 0.633 27
16 x 10 6.10 0.34 0.77 4.350 0.039 2.533

Maximum permissible 16 x 16 6.80 0.37 1.23 4.958 0.047 6.485

speed Viax VKK-100 20x5 12.64 0.52 0.32 39.342 0.086 0.633 22
25x 10 20.50 0.67 0.63 44.273 0.244 10.132 27

Maximum permissible 20 x 20 25.60 0.69 1.27 46.551 0.122 2.533 27

acceleration ap,ay D For all lengths
Constants K;ix, Kj vars Kjm

System frictional torque Mg,

The constants are required

to determine the mass

moment of inertia of the

system Js.

See page 12 for short product names
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10  Feed Modules VKK |Technical data

Drive data
Drive data for motor attachment via motor mount and coupling
Size Motor Coupling data Mass
Nominal torque Mass moment | Motor mount and coupling
Mcn of inertia J. Mg
(Nm) (106 kgm?) (kg)
VKK-050 | MSM 019B 1.9 2.1 0.2
MSM 031B 3.7 7.0 0.3
MSM 031C
VKK-070 | MSM 041B 9 61 0.4
MSM 031C 19 60 0.5
MSK 030C 0.6
MSK 040C
VKK-100 | MSM 041B 19 64 0.6
MSK 050C 50 200 1.0
Drive data for motor attachment via timing belt side drive
Size BASA | MSM 019B MSM 031B
dox P Mgq Jsd MRpsd | Mgg F B¢ Mgq Jsd| MRsd| Mgq F B¢
(Nm) | (106kgm?)| (Nm)| (kg)| (mm) (Nm) | (10¢kgm?) | (Nm)| (kg)| (mm)
i i i i
1 1.5 1 1.5 1 1.5 1 15
VKK-050 | 12x2|0.79| 0.53| 10.7 4.1 0.10| 0.28 48 6| 0.79| 0.53| 34.8| 13.0 0.15| 0.63 64.5| 10
12x5[1.31] 087 AT3 |5 48] 165 AT3
12x10|1.31| 0.87 2.70| 1.80
Size BASA | MSM 031C MSM 041B
dox P Mgq Jsd| Mpsa| Mgy F By Mgq Jsd| Mpsd| mMsg F | Bt
(Nm) | (106kgm?) | (Nm)| (kg) | (mm) (Nm) | (106 kgm?) | (Nm)| (kg)| (mm)
i i i i
1| 15 1| 15 1| 15 1| 15
VKK-070 | 16x5|3.17| 2.11| 41.5| 13.3 0.35| 0.28 64.5 10| 4.31| 2.87| 233.9| 79.1 04| 1.45 88|16
16x10(3.17 | 2.11 AT3 [ 585 3.90 ATS
16x16|3.17| 2.11 6.42 | 4.28
VKK-100 | 20x 5 8.01| 5.34 240 84
20 x 20 - - - - - - - -1 8.01| 534
25x 10 8.01| 5.34
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Drive data for motor attachment via timing belt side drive

Technical data|Feed Modules VKK 11

Size BASA ([ MSK 030C MSK 040C
dox P Mgy Jsd | MRgsd Mgy F By Mgq Jsd MRsd Mgy F | Bt
(Nm) | (10-6kgm?) | (Nm) | (kg) | (mm) (Nm) (10-6kgm?) | (Nm)| (kg) | (mm)
i i i i
1 15 1| 15 1 1.5 1 15
VKK-050| 12x2|[0.79| 0.53| 34.3| 12.5 0.35| 0.65 64.5 10 - - - - - - - -
12x5|248| 1.65 AT3
12x10|2.70| 1.80
VKK-070| 16x5(3.17| 2.11| 37.3| 134 4.31| 2.87| 234.4| 83.6 0.4 1.42 88|16
16x10[3.17 | 2.11 585 3.90 ATS
16x16|3.17| 2.11 6.42 | 4.28
Size BASA | MSK 050C
do x P Msq Jsd MRgsd Mgy F| B
(Nm) (10-6 kgm?) (Nm) (kg) (mm)
i i
1 2 1 2
VKK-100 | 20x5 10.20 5.10 1420 230 0.45 3.2 116 | 25 ATS
20 x 20 14.30 7.15
25x 10 13.10 6.55
M¢ = dynamic torsional moment
My = dynamic longitudinal moment load capacity
Mt max = maximum permissible torsional moment
Mt max = maximum permissible longitudinal moment
ly = y-axis planar moment of inertia
I, = z-axis planar moment of inertia
amax = Max. acceleration (m/s2)
do = nominal diameter (mm)
BASA = ball screw drive
Mp = maximum permissible drive torque (Nm)
Mgrs = frictional torque of system (Nm)
P = |lead (mm)
Vmax = Maximum permissible speed (m/s)
Bt = belt type
F = timing belt side drive width
i = timing belt side drive gear ratio
Je = coupling mass moment of inertia
Jsd = timing belt side drive mass moment of inertia at motor journal
kifix = constant for fixed-length portion of mass moment of inertia
Kjvar = constant for variable-length portion of mass moment of inertia
Kj m = constant for mass-specific portion of mass moment of inertia
Jsd = reduced mass moment of inertia of timing belt side drive
Mgsq = frictional torque of timing belt side drive at motor journal
Mcn = rated torque of coupling
Msg = permissible torque for system with timing belt side drive at motor journal (Nm); consider maximum permissible motor torque M ax
Msq = mass of timing belt side drive
Mic = mass of motor mount and coupling
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12  Feed Modules VKK |Technica

Rigidity

Rigidity of thrust rod
Feed Module VKK-050

| data

Rigidity in y-direction

Measured values

Key to graph

a) Length =480 mm
b) Length =360 mm
c) Length =280 mm
d) Length =240 mm

O¢| = elastic deformation  (mm)
M, = dynamic longitudinal

moment load capacity (Nm)

Rigidity in z-direction

115 T T T T T
1,35 +-[ / ]
12 — )ML
£ 1,05
£ o9
T 4 a
s 0,75 I L
0,6 = =T -
0,45 1. e A N b
0’3 _ _,.—-— ...................... | c
RS S R S SR P e prpuniogl mAIPRP ¥
0,15 BN TTT T e S e o =
0 el Pl
0 1,5 45 6 75 9 10,5 12 13,5 15
1,5 w x
1,35 -/ = M
10l O — L
£ 1,05
£ 09
= .- a
« 0,75 S e
0,6 — ,.—._..
0,45 - ‘—‘—" ............... b
0’3 — ,.—.—‘ ....................... L e
et e d
0,15 T PP Ebai M LT T o= —
0. _,.—_:i._;_-_',';; =TT
0 1,5 3 45 6 75 9 10,5 12 13,5 15

Bosch Rexroth AG, R999000497/2018-08




Technical data|Feed Modules VKK 13

Rigidity of thrust rod
Feed Module VKK-070

Rigidity in y-direction
Measured values 2 T ) T T T
Key to graph 1,8 - A
a) Length = 600 mm 161 @ — ML
b) Length =520 mm !
c) Length = 400 mm = 1,4
d) Length =320 mm é 1,2
e) Length =280 mm = 10
29
1 /a
8¢l = elastic deformation  (mm) 0,8 L — b
M, = dynamic longitudinal 06 // T
moment load capacity (Nm) ! — e
0,4 //{ - c
0.9 4/—_____.,.— I T s 4
! 4—— .......... :.._‘-‘p.::.-u-_-r-.-nm.nns?. = €
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14  Feed Modules VKK |Technical data

Rigidity of thrust rod
Feed Module VKK-100
Rigidity in y-direction

Measured values

Key to graph

a) Length = 680 mm
b) Length =600 mm
c) Length =480 mm
d) Length =400 mm
e) Length = 360 mm

O¢| = elastic deformation
M, = dynamic longitudinal

moment load capacity (Nm)

Rigidity in z-direction
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16  Feed Modules VKK | Calculation

Calculation principles

Drive train

Drive train

Configuration

Load Feed Module VKK Transmission Motor Controller
elements

v
v
A

The correct dimensioning and assessment of an application requires structured consideration of the drive train as a whole.
The basic element of the drive train is the configuration — made up of the linear motion system, the transmission element
(coupling or timing belt side drive) and the motor — which can be ordered in that constellation in the catalog.

Maximum permissible loads

When selecting linear motion systemes, it is essential to consider the upper limits for permissible loads and forces, as
specified in the section “Technical Data”. The values given there are system-related. In other words, the upper limits are
determined not only by the load ratings of the bearing points but also include structural design and material-related con-
siderations.

Conditions for combined
loads

FL L, ML M) M
F F M M [/ —

y max z max X max y max z max
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Service life

The service life of the rolling bearing points contained in Note

a linear motion system can be calculated using the formulas ~ The projected service life of the linear motion system is
given below. In a linear motion system with ball screw determined by the lowest of the separately calculated
drive, the rolling bearing points that are relevant for the service life values for the linear guide, the ball screw drive
service life are the linear guide, the ball screw drive (ball and the fixed bearing.

nut), and the fixed bearing.
Service life of the linear guide

The linear guide of a linear motion system must bear the
load and any processing forces.

M, Im,| Im,]

Combined equivalent load Size T Feoms = C - M, c ™M ¢ M,
on bearing of the guideway (mm)
VKK-050 101.5
VKK-070 125.0
VKK-100 167.5

Nominal life in meters

In hours L
L= 3500 v,
C = dynamic load capacity (N)
Fcomb = combined equivalent load on bearing (N)
L = nominal life (m)
Lh = nominal life (h)
ML = dynamic longitudinal moment load capacity (Nm)
M¢ = dynamic torsional moment (Nm)
My = dynamic torsional moment about the x-axis (Nm)
My = dynamic torsional moment about the y-axis (Nm)
M, = dynamic torsional moment about the z-axis (Nm)
Vi = average travel speed (m/s)
Seff = effective stroke (mm)
T+ sef = center-to-center distance between runner block and mounting
interface
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18  Feed Modules VKK | Calculation

Calculation principles

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

Where the rotational speed varies, the average speed np, is as follows:
€
o
= Vo
° peTmTTTmmmmmmmmmmmn e .~
§ _______ A DR S N S Vm _
o Vi . V3
> v
2 ~ -
] I A
- e
o "3 AN
£ .
ty to ts Time (sec)
n _Ingl- ty #Inof- to + ... +Ingl- t,
m =
t'cotal

total = Ty t 12 + .o+ 1

Rotary speed in acceleration and braking phases ny_,: Nar o+ Ney
.. n . n

Where both the load and the rotational speed vary,
the average load rm is calculated as follows: Fy

Load (N)

'Time (sec)

n t n t n, t
.

Nm ttotal Nm ttotal Nm ttotal
Nominal life in revolutions 3
C
()
Fr
In hours L L
he ————
n, - 60

C = dynamic load capacity (N)
F1, Fp, ... Fy = axial load during phases 1 ... n (N)
Fm = equivalent dynamic axial load (N)
L = nominal life -)
Lh = nominal life (h)

ni, Ny, ... nn = otational speed in acceleration
and braking phases 1 ... n (rpm)
NEL --- n = speed at finish in phase 1 ... n (rpm)
Nm = average rotary speed (rpm)
NAL-- n = speed at start in phase 1 ...n (rpm)
NE1.- n = speed at finish in phase 1 ... n (rpm)
t1, tp, ... ty = discrete time step in phases 1 ... n (sec)
tiot = sum of the discrete time steps (sec)
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Drive dimensioning

Principles
When dimensioning the drive, the drive train can be subdi-
vided into the mechanical system and the drive itself.

The mechanical system includes the physical components -
linear motion system and transmission elements (timing belt
side drive, coupling) — and the load to be carried.

The electric drive is a motor/controller combination with
the appropriate performance data.

Calculation|Feed Modules VKK 19

The dimensioning of the electric drive is done taking the
motor shaft as a reference point.

When dimensioning the drive, limit values must be taken into
account as well as basic values. The limit (i.e. maximum)
values must not be exceeded, in order to avoid damaging the
mechanical components.

Drive train

Mechanical system

Drive

Load || Feed Module ||

Transmission
elements

Motor || Controller

Drive dimensioning based
on the motor shaft as
reference point

Mechanical system technical data and symbols

For each component (linear motion system, 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 (see “Drive Data” in the section “General
Technical Data”).

The following technical data with the associated symbols are
used when considering the basic mechanical system require-
ments in the design calculations for dimensioning the drive. The
data listed in the table below can be found in the “General
Technical Data” section or they are determined using the
formulas described on the following pages.

Mechanical system
Load linear motion Transmission elements
system Coupling Timing belt side drive

Weight moment (Nm) Mg ©) - - -
Frictional torque (Nm) —95) MRgs 3 - MRsd 2
Mass moment of inertia (kgm?2) Ji U Js 2 Jc ¥ Jsq @
Max. permissible travel speed (m/s) — Vimax 4 - -
Max. permissible drive torque (Nm) - Mp 4 Mcn ¥ Msgq 3

1) petermine the value using the appropriate formula

2) Length-dependent value, determined using the appropriate formula
3) value as per table

4 Length-dependent value, to be read off graph

5) Any additional process forces are to be taken into consideration as load moments
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20  Feed Modules VKK | Calculation

Drive dimensioning

Drive dimensioning based on the motor journal
as reference point

For drive dimensioning, all the relevant design calculation > Frictional torque Mg

values for the mechanical components in the drive train » Mass moment of inertia J.,

must be determined as they relate to — and be expressed in ~ » Max. permissible travel speed Vmech
terms of or reduced to — the motor journal. For a combina- (max. rotary speed Nmech)

tion of mechanical components within the drive train, this > Max. permissible drive torque Mmech

will result in one value for each of the following:

Determination of the values for the individual mechanical
components in the drive train, based on the motor shaft as
reference point.

Frictional torque My

For motor attachment via motor mount and coupling
Mg = Mgs

For motor attachment via timing belt side drive Mee

Mass moment of inertia Jg,

For motor attachment via motor mount and coupling
Jex =ds + i+ Jc

For motor attachment via timing belt side drive (Je + Jp)
Jex =Jsa

Mass moment of inertia for linear motion system

components Js = (Kjsix + Kjyar- L) - 1076

Determination of the translatory mass moment of inertia

for external load Ji = Mex * Kjm - 1076

Bosch Rexroth AG, R999000497/2018-08



Max. permissible travel speed vpech

The lowest of all the values for max. permissible speed of
all mechanical components contained in the drive train
determines the maximum permissible speed of the
mechanical system which has to be taken into consider-
ation as the upper limit for the drive when dimensioning
the motor.

Maximum permissible speed

Maximum permissible rotary speed
For motor attachment via motor mount and coupling

For motor attachment via timing belt side drive

Max. permissible drive torque Mp,ech

The lowest (minimum) of all the values for permissible
drive torque of all mechanical components contained
in the drive train determines the maximum permissible

For motor attachment via motor mount and coupling

For motor attachment via timing belt side drive

Note

When considering the complete drive train (mechanical
system and motor/controller), the maximum torque of the
motor can lie below the maximum value for the mechanical
system (Mpech) 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 (Mecn), the maximum
motor torque must be limited to the permitted value for the
mechanical system.

Calculation|Feed Modules VKK 21

Because it is a system in itself, a linear motion system with
ball screw drive will always have a maximum permissible or
rotary speed that is lower than the maximum values for the
other components in the mechanical system, such as coupling
or timing belt side drive, and therefore determines the max.
permissible speed of the overall mechanical system.

Vmech = Vmax

Vmech * 1 000 - 60
Nmech = f

Vmech * | © 1 000 - 60

Nmech P

drive torque of the mechanical system which has to be
taken into consideration as the upper limit for the drive
when dimensioning the motor.

Mmech = Minimum (Mcn; Mp)
. M
Mmech = Minimum (Mgg; —ip)

i = gear ratio of timing belt side drive =)
Jc = mass moment of inertia of the coupling (kgm?2)
Jex = mass moment of inertia of mechanical system (kgm?2)
Js = mass moment of inertia of the linear motion system  (kgm?2)
Js¢ = mass moment of inertia of timing belt side drive

at motor journal (kgm?2)
Jt = translatory mass moment of inertia of external

load based on the linear motion system screw journal  (kgm?2)
kjfix = constant for fixed-length portion of mass moment

of inertia =)
kim = constant for mass-specific portion of mass moment

of inertia =)
Kjvar = constant for variable-length portion of mass moment

of inertia (=)
L = length of linear motion system (mm)
Mex = mMmoved external load (kg)
Mg = frictional "torque at motor journal (Nm)
Mgs = frictional torque of system (Nm)
MRgsq = frictional torque of timing belt side drive at motor journal (Nm)
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Drive dimensioning

Drive dimensioning

Rough guide for motor selection

The following conditions can be used as a rough guide for
preselecting the motor.

Condition 1:

The rotational speed of the motor must be the same as or
higher than the speed required for the mechanical system
(but not exceeding the maximum permissible value):

Condition 2:

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

Mass moment of inertia ratio
For preselection, experience has shown that the following

ratios will result in high control performance. These are not
rigid limits, but values exceeding them will require closer
consideration of the specific application.

Bosch Rexroth AG, R999000497/2018-08

Nmax 2 Nmech

Jex
V= ————
Jm + Jb,—

Application area \'}
Handling <6.0
Processing <1.5

i = gear ratio of timing belt side drive

)
Jbr = mass moment of inertia of the motor brake (kgm2)
Jex = mass moment of inertia of mechanical system (kgmy)
Im = mass moment of inertia of the motor (kgm2)
Mp = maximum permissible drive torque of the linear
motion system (Nm)
Mcn = rated torque of coupling (Nm)
Msq = maximum permissible drive torque of the timing
belt side drive (Nm)
Mmech = maximum permissible drive torque for mechanical
system (Nm)
Nmax = Maximum speed of the motor (rpm)
Nmech = Maximum permissible rotary speed of mechanical system (rpm)
= screw lead (mm)
Vmax = Maximum permissible speed of linear motion system  (m/s)
= ratio of mass moments of inertia of drive train and motor =)
Vmech = Mmaximum permissible speed of mechanical system (m/s)




Condition 3:

Estimation of the ratio of the static load moment to the
continuous torque of the motor. The torque ratio must be
smaller than or equal to the empirical value of 0.6. By
looking at the required motor torque levels, this estimation

Torque ratio:

Static load moment:

Weight moment:

For vertical mounting only.

For motor attachment via motor
mount and coupling:i =1

In the section “Configuration and Ordering” users can put
together standard configurations, including motor attach-
ment and motor, for the various linear motion system 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 dimensioning of the drive
Preselecting the motor according to this rough guide is no
substitute for the required precise design calculations for

the drive, taking all moments/torques and speed levels into

account. 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
values for linear speed, drive torque and acceleration must

not be exceeded, in order to avoid damaging the mechanical

system.

Calculation|Feed Modules VKK 23

roughly covers the dynamic characteristics which still have
be determined by plotting an exact motion profile.

Mstat

<0.6
Mo

Mstat = Mg + Mg

P . (mex+ mca) ’ g

M 2000 - m-i
g = force of gravity (= 9.81) (m/s2)
i = gear ratio of timing belt side drive (=)
Mca = moved mass of carriage (kg)
mex = moved external load (kg)
Mg = weight moment at motor journal (Nm)
Mo = continuous motor torque (Nm)
Mg = frictional torque at motor journal (Nm)
Mstat = static longitudinal moment load (Nm)
P = screw lead (mm)
T = pi =)
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Drive dimensioning

Given data:

In a handling task, a mass (me,) of 15 kg is to be moved
vertically by 300 mm at a travel speed of 0.5 m/s. The
following was selected based on the technical data and the
installation space:

Feed module VKK-070:

» with adapter flange

» without bellows cover

» motor attachment via timing belt side drive, i = 1.5
» with servo motor MSM 031C with brake

1 External load (mgy)

Selection of the ball screw drive:
(Always choose the lowest lead as this is favorable in terms
of resolution, braking distance, length)

Calculation of slide length L
(for selected BASA)

Frictional torque Mg:
(motor attachment via timing belt side drive)

Bosch Rexroth AG, R999000497/2018-08

Permitted ball screw drives according to “Max. permissible
travel speed” graph
atv=0.5m/s:
BASA 16 x 10 and BASA 16 x 16
Selected ball screw drive (lower lead):
BASA 16 x 10
Maximum permissible speed for BASA 16 x 10 from graph:
Vmax = 0.77 m/s

2-P=2-10=20mm
= Seff+2 - Se

300 + 2 - 20 =340 mm
Next longest available max. travel from

Excess travel (per side): s,
Max. travel: Smax

table: Smax = 374 mm
Corresponding length from table:
L = 520 mm

Mg = Mgsg + MiRs

VKK: Mgs = 0.34 Nm
Timing belt side drive:  Mgsg = 0.35 Nm
Frictional torque: Mg =0.35+ 01'354 =0.57 Nm




Mass moment of inertia Jgy

For motor attachment via timing belt side drive Jox =Jsa * 2

Calculation|Feed Modules VKK 25

(\-Js + Jt)

Timing belt side drive excess travel
VKK
External load

Moment of inertia

Jex=13.3 - 106 kgm?2
Js= (Kyfix + Kyyar - L) - 1076 = (4.35 + 0.039 - 520) - 1076 = 24.63 - 10-6 kgm?
Ji=mg - Ky 106=15-2533-106=37.995 - 10-6 kgm?

U =13.3-10-6 + (24.63 - 106 + 37.995 - 106)
ex = -9 =

=41.133 - 1075 kgm?2

1.52

Maximum permissible rotary speed npech: " Vamech- 1 -1 000 - 60
For motor attachment via timing belt side drive Mmech = =)

Max. permissible travel speed: Vimech = Vmax = 0.77 m/s

Max. permissible rotary speed: Nmech = 0.77- 1.51-01 000-60) _ 6 930 rpm
Rotary speed of application npech:
For motor attachment via timing belt side drive

Travel speed: Vimech = 0.5 m/s

0.5-1.5-1000-60
Rotary speed: Nmech = ( 10 ) =4 500 rpm

Max. permissible drive torque Mpech

o M,
For motor attachment via timing belt side Mmech = minimum (Msg; )
drive with limit for mechanical system
Timing belt side drive: Msg = 2.11 Nm (gear ratio i = 1.5 for MSM 031C)
VKK: Mp = 6.1 Nm
. . 6.1 L
Drive torque: Mmech = Minimum (2.11; 15 ) = minimum (2.11; 4.06) = 2.11 Nm
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Calculation example

Calculation example for drive dimensioning

Checking the motor preselection:
Selected motor: MSM 031C with brake

Condition 1:

Nmax = Nmech

5000 = 4 500; Condition met — motor size OK

Condition 2

J
Mass moment of inertia ratio: V = —>—
Jm+ 'Jbr
Motor inertia: Jm = 26 - 1076 kgm?
Brake moment of inertia: Jpr = 1.8 - 106 kgm?2
. 10-6
Moment of inertia ratio: vV = 41.133 - 10 =1.48

(26-106+1.8-107°)

Condition for handling: V < 6;1.48 < 6; Condition met — motor size OK
Condition 3
Torgue ratio: Mgiat / Mg < 0.6
Static load moment: Msiat = Mg + Mg
Weight moment: Mg =P (me+me)-g/2000-m-i=10-(15+1.51)-9.81/2000 -1m-1.5=0.17 Nm
Static load moment: Mgiat = 0.57 + 0.17 = 0.74 Nm
Continuous motor torque: Mg = 1.3Nm
Torque ratio: 0.74 /1.3 =0.57, 0.57 < 0.6; Condition met — motor size OK
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Result
Feed module: VKK-070
Length: L =520 mm
Max. travel: Smax = 374 mm
with adapter flange
BASA 16 x 10
without bellows cover
motor attachment via timing belt side drive, gear ratio i =1.5
Preselected motor: MSM 031C with brake

For precise dimensioning of the electric drive, the motor-controller combination must always be considered, as the
performance data (e.g. maximum useful speed and maximum torque) will depend on the controller used.

When doing this, the following data must be considered.

Frictional torque: Mg =0.57 Nm

Mass moment of inertia: Jex =41.133 - 106 kgm?

Travel speed: Vimech = 0.5 m/s (Nmech = 4 500 rpm)
Limit for drive torque: Mmeech  =2.11 Nm

=> The motor torque must be limited to 2.11 Nm on the drive side!

Acceleration limit: Amax =27 m/s?2

Limit for travel speed: Viech =0.77 m/s (Nmech = 6 930 rpm)

Besides the preferred type MSM 031C, other motors with identical connection dimension can be adapted while
taking care not to exceed the calculated limits.
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VKK-050

Configuration and ordering

Short product name, length Guideway Drive Carriage
VKK-050-NN-1, .... mm
Version _ BASA size without with
g dox P adapter flange adapter flange
3
: &
@ 12x2 [12x5 | 12x10 Q)
OF01
-
c
=
o
£
- OF01 a6 01 02 03 03 04
< °
o E
@ 3
==
L=
MFO1
L =240 mm
12
E
g MFO1 | L=280mm | D6 01 02 03 03 04
. 13
]
< 5
2 £ L =360 mm
=T 15
35
L =480 mm
18
o
>
£
) RVO1
2 to 26 01 02 03 03 04
E RV04
32
s E
=
=
B
Ordering example: See “Inquiry/Order Form” BASA = ball screw drive
do = nominal diameter (mm)
P = lead (mm)
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Motor attachment Motor Cover
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Switching system

Documentation

Gear ratio Attachment | for motor without | with | without | with Standard | Measurement
i= kit2) report report5)
brake bellows
|
00 - 00
04 MSM 019B 134 135
Without switch 00 02
Magnetic field sensor:
1 02 MSK 030C 84 85 — Reed sensor 21
00 | 019 | - Hall sensor (PNP NC) 22 o1 03
03 MSM 031B 136 137 Magnetic field sensor with
connector: 58
— Reed sensor 05
1 27 - Hall sensor (PNP NC) 59
MSM 019B 134 135
1.5 28
1 23
MSM 031B 136 137
1.5 24
1 21
MSK 030C 84 85
1.5 22

Switch mounting arrangements
Refer to “Switch mounting arrangements” for more information
on switch types and switch mounting.

1) Consider the position of the lube ports!

Please refer to the “Lubrication” section.
2) attachment kit also available without motor (when ordering: enter
“00” for motor)
3) can only be selected in combination with adapter flange (carriage
option 04)

4)

“03” = Lead deviation:
“05” = Positioning accuracy (see section “Documentation”)

“02” = Frictional torque measurement,
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VKK-050

Dimension drawings

— All dimensions in mm 35
- Drawings not to scale 24,5
[e0]
777777777777777 i i
= -
— _ ,I,,WI;”(
Smax
Seff
7H7 Se Se
2
8
— o I _ S
Ty & & + &
Qo= =P PP B B A e e = i
AN & v & & 1
- Ly
2,5 10 13/ 30
18] 30 N x 400,01 20| | 13
L
L Smax?
Seff = Smax — S
without bellows with bellows eff max ¢
(mm) (mm) (mm)
240 138 97  Maximum travel = effective stroke + 2 - excess travel
280 178 131 For safe .operfa\tlon the excess travel must be longer than
the braking distance.
360 258 199
480 378 801 In most cases the general guideline value for excess travel
1 Consider excess travel! (braking distance) is:
< - excess travel Excess travel = 2 - screw lead P
o - offective stroke Example: BASA 12 x 5 (dox P)
Smmax = maximum travel

v Option with adapter flange

49,5

,,,,,,,,,,,,,,,,,, |
H |

75

See section “Connection elements” for
more information.
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M4 - 8 deep, 4x
2,8
A
/NG
<
L
|
B
i F
Mounting surface <
C T-slot for switches
O | [
- , 0]
. -
T\ g s
Nl L] ™
5,2
14,5
Version Motor
D E F G Gy K L¢ Lm Lsg
without with
i=1| i=15 brake | brake i=1| i=15
RVO1 to RV04 | MSM 019B 42 76.5 76.5 48.0 27 29.0 27.5 - 92 122.0 139 139
MSM 031B 60 78.0 75.0 64.5 37 43.5 33.5 - 79 115.5 157 157
MSK 030C 54 78.0 75.0 64.5 37 43.5 33.5 - 188 213.0 154 154
MFO1 MSM 019B 42 - - - - - - 44 92 122.0 - -
MSM 031B 60 - - - - - - 50 79 115.5 - -
MSK 030C 54 - - - - - - 50 188 213.0 - -
v Type OFO01 v Type MFO1 v Type RV01, RV02, RV03, RV04
Gy X

@28H7
D67
]

,:'E%
T
I-sd
E
0
F
|
|
1
|
&
|
0

18| _30
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VKK-070

Configuration and ordering

Short product name, length Guideway Drive Carriage
VKK-070-NN-1, .... mm
Version _ BASA size without with
g dox P adapter flange adapter flange
3
: &
@ 16x5 |16x10 |16x16 Q)
- OF01 g9 01 02 03
S
)
£
S
.8 OFo01 29 03 04
S £ key- 11 12 13
g = way
T
Gk
MFO1 L =280 mm
12
= L =320 mm
=l 13
E MFO1 9 01 02 03 03 04
%8 L = 400 mm
g g 15
=T
== L =520 mm
18
L =600 mm
20
o
2
S
S
% RVO1
'E RVO3 RVO4 to 9 01 02 03 03 04
> RV04
o
3£
= E
=
-
]
Ordering example: See “Inquiry/Order Form” BASA = ball screw drive
do = nominal diameter (mm)
P = lead (mm)
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Motor attachment

Motor

Cover

Configuration and ordering| Feed Modules VKK 33

Switching system Documentation

Gear ratio Attachment | For motor without | with without| with Standard | Measurement
i= kit2) report report5)
brake bellows
00 - 00
01 MSM 031C 138 139
without switch 00 02
02 MSK 030C 84 85
1 Magnetic field sensor:
— Reed sensor 21
03 MSM 0418 140 141 00 013 | — Hall sensor (PNP NC) 22 01 03
Magnetic field sensor with
04 MSM 04OC 116 117 connector: 58
- Reed sensor 05
1 33 - Hall sensor (PNP NC) 59
MSM 031C 138 139
1.5 34
1 31
MSK 030C 84 85
1.5 32
1 37
MSM 041B 140 141
1.5 38
1 35 86 87
MSK 040C
1.5 36

Switch mounting arrangements
Refer to “Switch mounting arrangements” for more

information on switch types and switch mounting.

1) Consider the position of the lube ports!
Please refer to the “Lubrication” section.

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

3) can only be selected in combination with adapter flange (carriage
option 04)

4) “02” = Frictional torque measurement,
“03” = Lead deviation:
“05” = Positioning accuracy (see section “Documentation”)
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VKK-070

Dimension drawings

- All dimensions in mm A 35
24,5

- Drawings not to scale

!E
Y —
[ —
I
[
smax
Seff
9H?7 Se Se
LOC
N
Tt i S
il o
38 ©
] I 1
25 4 13| 30
25 38 N x 400,01 20
L
L Smax?
Seff = Smax — S
without bellows with bellows eff max N
(mm) (mm) (mm)
280 132 95 Maximum travel = effective stroke + 2 - excess travel
320 172 129 F;Jr Zaftla(.ope;gtlon the excess travel must be longer than
200 252 T the braking distance.
520 872 299 In most cases the general guideline value for excess travel
600 452 367 (braking distance) is:
1) Consider excess travell Excess travel = 2 - screw lead P
Example: BASA 12 x 5 (dox P)
Se = excess travel
Seff = effective stroke
Smmax = maximum travel

v Option with adapter flange

49,5

]
H |

75

See section “Connection elements”
for more information.
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M6 - 14 deep, 4x 40
|
‘{}
o0 (WY [ee]
N~ <t N
!
,EE/),
Mounting surface T-slot for switches
c
T ﬁ : oq¢
AN AR
N LT
5,2
14,5
Version Motor Dimensions (mm)
D E F G Gy K L¢ Lm Lsq
without with
i=1| i=15 brake brake i=1 i=1.5
RVO01 to RV04 | MSM 031C 60| 103.5 115| 64.5 37 43.5 33.5 - 98.5 135.0 179 191
MSM 041B 80| 122.0 122 | 88.0 51 57.0 455 - 112.0 149.0 220 220
MSK 030C 54| 103.5 115| 64.5 37 43.5 33.5 - 188.0 213.0 179 191
MSK 040C 82| 122.0 122 | 88.0 51 57.0 45.5 - 185.5 215.5 220 220
MFO1 MSM 031C 60 - - - - - 72.0 98.5 135.0 - -
MSM 041B 80 - - - - -| 83.0 112.0 149.0 - -
MSK 030C 54 - - - - -| 755 188.0 213.0 - -
MSK 040C 82 - - - - -| 77.5 185.5 215.5 - -
v Type OF01 v Type MFO1 v Type RV01, RV02, RV03, RV04
Gy X
~ v
e v =
< 8 L | | ,<|,, B N N | E—
Q Tl — X
25 al 11 | — == —‘ T
. 2w L B St Sy MR
L S - ] - o '_| u)
| e L] | | Y- :
(o) A =
Q==
%)
h=18 E G| Lm
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VKK-100

Configuration and ordering

Short product name, length Guideway Drive Carriage
VKK-100-NN-1, .... mm
_ BASA size without with
= dox P adapter flange adapter flange
1
=
Version 2
3 20x5 | 25x10 | 20x20 & <
3 Q2
OF01
t
3 214 01 02 03
£
S
< "g OF01 03 04
g & 14
- key- 11 12 13
-‘gi = way
= L =360 mm
MFO1 12
L =400 mm
-E 13
) MFO1 214 01 02 03 03 04
£ L =480 mm
g =
o2 15
< o
2 £
§ T L =600 mm
° 18
L =680 mm
$
..E 20
o
3 RVO1
; to 214 01 02 03 03 04
] RVO4
32
2 E
-
232
S
Ordering example: See “Inquiry/Order Form” BASA = ball screw drive
do = nominal diameter (mm)
P = |lead (mm)
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Motor attachment Motor Cover Switching system Documentation
Gear ratio Attachment | for motor without‘ with without‘ with Standard | Measurement
i= kit2) report report5
brake bellows
00 - 00
without switch 00 02
03 MSM 041B 140 141
Magnetic field sensor:
1 — Reed sensor 21
00 013 |- Hall sensor (PNP NC) 22 01 03
05 MSK 050C 88 89 Magnetic field sensor with
connector: 58
- Reed sensor 05
— Hall sensor (PNP NC) 59
1 27
MSM 041B 140 141
1.5 28
1 29
MSK 050C 88 89
1.5 30

Switch mounting arrangements
Refer to “Switch mounting arrangements” for more
information on switch types and switch mounting.

1) Consider the position of the lube ports!
Please refer to the “Lubrication” section.
2) Attachment kit also available without motor (when ordering: enter “00”
for motor)
3) Can only be selected in combination with adapter flange (carriage option 04)
4) “02” = Frictional torque measurement,

“03”

= Lead deviation:

“05” = Positioning accuracy (see section “Documentation”)
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VKK-100

Dimension drawings

All di i i o
imensions in mm A 24.5

- Drawings not to scale ‘

— p
1l
—
LI Y
Smax
Seff
12H7 Se Se
e
AN Lo
Tr I
ﬂ Q
© N~
St | | N N N N SN G < N NI E— C
— i
SIS |l
.3 1.4 13| |30
42 60 N x 400,01 20
L
L Smax?
Seff = Smax — S
without bellows with bellows eff max €
(mm) (mm) (mm)
360 156 119 Maximum travel = effective stroke + 2 - excess travel
200 197 154 For safe .operfaltlon the excess travel must be longer than
the braking distance.
480 276 224
600 396 330 In most cases the general guideline value for excess travel
680 476 400 (praking distance) is:

Excess travel = 2 - screw lead P
Example: BASA 12 x 5 (dox P)

1) Consider excess travel!

Se = excess travel
Seff = effective stroke
Smax = maximum travel

v Option with adapter flange

49,5

]
H |

75

See section “Connection elements” for
more information.
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M8 - 10 deep, 8x 66
50
B
— Nk | _
o “2¢ 0 | o
N i —
3|8 38 P1st |\ o
.
‘ 3
2,5 16,5
4.8 \ 8,1 \
c T-slot for switches
Mounting surface @12H7 -
Version Motor Dimensions (mm)
D E F G K L¢ Lm Lsq
without with
i=1|i=15 i=2 brake brake i=1|i=15 i=2
RVO1 to RV04 | MSM 041B 80 122 122 - 88 51 455 - 112 149 231 231 -
MSK 050C 98 154 - 154 116 66 57.0 - 203 233 280 - 280
MFO1 MSM 041B 80 - - - - - - 90 112 149 - - -
MSK 050C 98 - - - - - - 115 203 233 - - -
v Type OF01 v Type MFO1 v Type RV01, RV02, RV03, RV04
X
I |
o] = < [T+
\
T — g FT_ =
S al | 1l | e X H
49 D B w w S
L S - ] o '_| =)
L N [a)
BTN :
G Lm
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Mounting

Fastening with clamping

fixtures

The modules are mounted
using clamping fixtures
which engage in the T-slots
on the side of the frame.
Clamping fixtures

Size Dimensions (mm)

A B
VKK-050 62.5 75.5
VKK-070 86.0 100.0
VKK-100 116.0 130.0

Mounting surface

The Feed Module may only
be installed/connected to
other modules by the
mounting surface with the
centering holes.

Mounting surface Centering holes

T-slot for switches
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Clamping fixtures Countersink for thread M
Recommended number of clamping fixtures: H ISO 4762
— Type 1: 4 pieces per side/per 300mm - 1 Number N 1
- Type 2: 2 p!eces per §|de/per 300 mm Ll\ a f\ﬁ m
- Type 3: 1 piece per side/per 300 mm ! &;y
G | o
F i
o)
&
1 : <
o ks o
& :
| e\
| NS
ol < m
| o
) 3 |
W) < 7 I AN
; &) )
Type 1 Type 2 Type 3
Size for | Type | Number of bores | Dimensions (mm) Part number
N A B C D F G H
VKK-050 M5 1 1 22 - - 10.0 4.8 15.1 12.2 6.5| R1419 010 01
2 2 57 8.5 40 R1419 010 43
3 4 77 8.5 20 R1419 010 44
VKK-070 M5 3 4 107 8.5 30 11.5 4.8 19.3 14 7.0 | RO375 410 02
3 4 7 8.5 20 R0375 410 26
VKK-070 M6 1 1 25 - - 11.5 5.3 19.3 14 7.0 | RO375 510 00
VKK-100 3 4| 142 11 40 R0375 510 02
2 2 72 11 50 R0375 510 33
2 2 62 11 40 R0O375 510 34
2 2 47 8.5 30 R0375 510 23

Mounting to Installed Modules
» No intermediate plates required

» Positive lock via centering rings (EasyHandling compatible)

» Easy mounting with clamping fixtures

See “Connection technology for linear motion systems”

catalog for more detailed information

v Feed Module VKK mounted to Compact Module CKK

5
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Mounting Accessories

Centering ring

Installation

D

D oF \ 1 [\

2 I \7/ e
_ ‘ 2
i 1 i 7
‘ Ol« m ‘ 1) ‘ 3
—fi— ]y 8 —1—@5 V %/ fa/AH{/‘
i | o ////
i‘ 1) Customer’s attachment
2) Centering ring
3) Mounting surface VKK
The centering ring serves as o Size Dimensions (mm) Part number
a pOSitioning aid and for A B c D E oOF H1 H2
positive locking when fas- (mm) k6 k6| 01| -02| +0.2 +02| +0.2
tening the VKK. It creates a 7 - 5.5 3.0 - 16 16 - 'R0396 605 43
pOSitiVe'locking connection 9 _ 6.6 4.0 _ 2.0 21 — | RO396 605 44
with good reproducibility. 12 12 - 9.0 4.0 - 2.0 21 —|'Ro396 605 45
Material: steel (corrosion- 7-5 5 34| 30 15 16 16 1.6 | R0396 605 47
resistant). 9-5 5 3.4 35 15 1.6 2.1 1.6 | RO396 605 48
9-7 7 5.5 35 1.5 1.6 2.1 1.6 | R0396 605 49
12-9 12 9 6.6 4.0 2.0 2.0 2.1 2.1 | RO396 605 50
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Sliding blocks and springs
For mounting attachments
using the T-slots

Attachments and accessories|Feed Modules VKK 43

o

I I
M IE (L
-l
Fq
il
Size For Dimensions (mm) Part number
thread Al B| c¢| bp| E| F1|Tnut Spring
VKK-050 - - - - - - - - -
VKK-070 M4 6| 11.5 4 1 12 - R3447 014 01 R3412 010 02
M4 45 30 R0391 710 09 -
M5 12 - R3447 015 01 R3412 010 02
VKK-100 M5 8| 16.0 6 2| 16 - R3447 017 01 R3412 010 02
M5 16 - R3447 018 01 R3412 010 02
M6 16 - R3447 019 01 R3412 010 02
M6 50| 36 R0391 710 08 -
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Connection Elements

Adapter flange
For mounting customer attachments, grippers and rotary
compact modules

The assembly kit consists of:
Adapter flange 3
Half shell (for clamping)

Socket head cap screws (2x ISO 4762)
Locating pin*

Mounting interface

Groove for locating feature

Locating feature

Straight pin with internal thread*
Centering rings*)

*)Included in delivery

O 00N OhA WDNR

Note on ordering

The adapter flange can be ordered either by selecting the
carriage option 04 (carriage with adapter flange) or by
stating the following part numbers.

Size Adapter flange
Part number
VKK-050 R1419 000 35
VKK-070 R1419 000 36
VKK-100 R1419 000 37
~
T
S
Size 3) @ UH? Odme oT Q
@ J
1S04762 12.9 ©
|o Qyo
N N
(Nm) | (mm) (mm)|  (mm) |§V Q
VKK-050 M6x25 14 20 3.5 29.0
VKK-070 M8x30 35 25 3.5 38.7 a5
VKK-100 M8x30 25 5.5 51.5 — = j
Centering holes for ‘
8
U= =———=

> JI
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Bellows cover
Protects the thrust rod and guideway from contamination

Sealed polyester fabric bellows coated with polyurethane

on two sides, welded version. Qil- and moisture-resistant.

The assembly kit consists of:
Retaining plate (2x)

Lower mounting flange
Polyurethane bellows
Outside clamping plate (8x)
Inside clamping plate (2x)
Upper mounting flange
Fastening screws (22x)
Adapter flange

0 NG A WDNR

Note on ordering

The bellows can be ordered by selecting the Cover
Option 01 and is only available with the adapter flange
(Carriage Option 04).

Note for mounting
The adapter flange is required for installing the bellows.

Note

If the bellows cover or adapter flange is removed, the fas-
tening screws must be secured again on re-installation.
(For example with liquid medium-strength threadlocking
adhesive.)

Attachments and accessories|Feed Modules VKK 45

Size Dimensions (mm)

A B
VKK-050 50 75
VKK-070 70 75
VKK-100 100 100

Cable drag chains

For detailed information see catalog

»Connection technology for Linear Motion Systems*

Bosch Rexroth AG, R999000497/2018-08



46

Attachment kits for motors according to customer specification

The motor of a linear motion system with ball screw drive can be mounted using an attachment kit with motor mount and

Feed Modules VKK |Attachments and accessories

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 addition to
motor attachment kits for Rexroth motors, attachment kits for motors according to customer specification can also be
ordered. The connection geometry of the motor is essential for determining the right attachment kit. Characteristics

required to clearly determine motor geometry are shown below.

B1<7
worr—u0oo I
ISIRNIE

C1

C

The entered dimensions produce a unique “motor geometry code™

oD

OE
Cy

OF
2G

By

L0 -00 -000 - 400 - 400 - Moo - oo - 000

Shaft diameter

Shaft length

Centering diameter

Centering depth

Pitch diameter

Through-hole for fastening screw (specify thread diameter)
Motor mount thickness

Motor mount edge dimension

Example illustration of servo motor IndraDyn S Type MSK040C

40
31
-8 T
2,5 ] :
Li o
©
of © b
S\ <t r— ) _ | ] |
|
YRS |
DIN332 DS M5 30 ‘ 10,5
- 42,5
“L” (155,5)

Ssi/mM1
S3/M3

[1][4]-[2][e]-[o]s][e]-[2][ ][s]-[e][e][5] - [m][o][6] - [e][o][&] - [o][e][2]

1 The 6.6 mm diameter through-hole results in the type designation M06 for the motor geometry code (M6 nominal fastening screw thread diameter).
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Attachment kits for motors according to customer specification can be configured using the online configuration
tool in the eShop. This requires the “attachment kits for motors according to customer specification” option to be

selected.

An input dialog box is available for entering motor geometry. The dimensions can be entered directly or by a drop-down

menu.
a G for: I:Izl
M3
M4
M5
M6
M8
M10
B1:10 mm M12

M16

= M20

gl € o

82 "3 -

il

SIS S

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

ey

"
Jﬁ

B]_ | - ~
T
Y = —|
— T w26 |
— 7@ |
e 1 @)
— N\
S— e = o
C1 <b/t_>f ﬁ
C b oF
Motor schematic
Dimensions
Motor Dimensions (mm)
A (o4 oD OE OF oG H L
k6 j6 without holding with holding brake
brake
MSK 030C-0900 54 20 9 40 63 4.5 98.5 180.0 213.0
MSK 040C-0600 82 30 14 50 95 6.6 124.5 185.5 215.5
MSK 050C-0600 98 40 19 95 115 9.0 134.5 203.0 233.0
Motor data
Motor Nmax Mo Max Mp, Jm Jpr mm My,
(rpm) (Nm) (Nm) (Nm) (kgm?) (kgm?) (kg) (kg)
MSK 030C-0900 9 000 0.8 4.0 1 0.000030 0.000007 1.9 0.2
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
Jor = mass moment of inertia of the holding brake Mpr = holding torque of holding brake when switched off
Jm = mass moment of inertia of the motor Mmax = maximum possible motor torque
Lm = length of the motor mpr = mass of the holding brake
Mo = standstill torque Nmax = Maximum motor speed
Torque/speed characteristic M (Nm)
(schematic)
Mmax \
Mo
\\\\
\\ n (min-1)
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Option number?) Motor Part number Version Type designation
holding brake
without with
84 MSK 030C-0900 R911308683 X MSKO030C-0900-NN-M1-UGO-NNNN
85 R911308684 X MSKO030C-0900-NN-M1-UG1-NNNN
86 MSK 040C-0600 R911306060 X MSK040C-0600-NN-M1-UGO-NNNN
87 R911306061 X MSK040C-0600-NN-M1-UG1-NNNN
88 MSK 050C-0600 R911298354 X MSKO50C-0600-NN-M1-UGO-NNNN
89 R911298355 X MSK050C-0600-NN-M1-UG1-NNNN
1) from the “Components and ordering” table
Version:
» Plain shaft with shaft seal ring » |P65 rating (housing)

» M1 multi-turn absolute encoder (Hiperface) » With or without holding brake

» Cooling system: natural convection

Note
The motors are available complete with control units and controllers. For further motor types and more information
on motors, controllers and control systems, please refer to the following Rexroth catalogs on drive technology:

Rexroth Media Directory

i ~
» Electric Drives and Controls  » General » General

¥ Documentationlist
} Profiled Rail Systems
P Linear Motion and Assembly  * Linear Bushing and Shafts } Roller Rail Systems

¥ Industrial Hydraulics » Ball Rail Systems

¥ Mobile Hydraulics » Miniature Ball Rail Systems

Technologies » Screw Assemblies » Cam Roller Guides
¥ Systems ¥ Linear Systems. ¥ Integrated Measuring System
} Training }» Components and machine MS
» Company elements
¥ Industries » Basic Mechanic Elements
b Cast » Manual Production Systems
» Service » Material and Information
Recommended motor/ Motor Controller

controller combinations

MSK 030C-0900

HCS 01.1E-W0005

MSK 030C-0900

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
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IndraDyn S - servo motors MSM

Feed Modules VKK |Attachments and accessories

£l

[l

- - e——

3

Bl !
Lim
Motor schematic
Dimensions
Motor Dimensions (mm)
A By c C oD OE| OF oG H L
hé h7 without holding with holding
brake brake
MSM 019B-0300 38 6.0 25 3 8 30 45 3.4 51 92.0 122.0
MSM 031B-0300 60 6.5 30 3 11 50 70 4.5 73 79.0 1155
MSM 031C-0300 60 6.5 30 3 14 50 70 4.5 73 98.5 135.0
MSM 041B-0300 80 8.0 35 3 19 70 90 6.0 93 112.0 149.0
Motor data
Motor Nmax Mo Mmax Mpr Im Jor mm Mpr
(rpm) (Nm) (Nm) (Nm) (kgm?) (kgm?) (kg) (kg)
MSM 019B-0300 5000 0.32 0.95 0.29 0.0000051 0.0000002 0.47 0.21
MSM 031B-0300 5000 0.64 1.91 1.27| 0.0000140| 0.0000018 0.82 0.48
MSM 031C-0300 5000 1.30 3.80 1.27| 0.0000260| 0.0000018 1.20 0.50
MSM 041B-0300 4 500 2.40 7.10 2.45 0.0000870 0.0000075 2.30 0.80
Jor = mass moment of inertia of the holding brake Mpr = holding torque of holding brake when switched off
Im = mass moment of inertia, motor Mmax = maximum possible motor torque
Lm = length of the motor mpr = mass of the holding brake
Mo = standstill torque Nmax = Maximum motor speed
Torque/speed characteristic M (Nm)
(schematic)
Mmax \
Mo
\\\\
\\ n (min-1)
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Option number?!) Motor Part number Version Type designation

holding brake

without with
134 MSMO019B-0300 R911344211 X MSM 019B-0300-NN-M5-MHO
135 R911344212 X MSM 019B-0300-NN-M5-MH1
136 MSM 031B-0300 R911344213 X MSM 031B-0300-NN-M5-MHO
137 R911344214 X MSM 031B-0300-NN-M5-MH1
138 MSM 031C-0300 R911344215 X MSM 031C-0300-NN-M5-MHO
139 R911344216 X MSM 031C-0300-NN-M5-MH1
140 MSM 041B-0300 R911344217 X MSM 041B-0300-NN-M5-MHO
141 R911344218 X MSM 041B-0300-NN-M5-MH1

1 From the “Configuration and ordering” table

Version:

vV vVvyVvVyvVvyvywy

Note

The motors are available complete with control units and controllers. For further motor types and more information
on motors, controllers and control systems, please refer to the following Rexroth catalogs on drive technology:

Plain shaft without shaft seal ring

Multiturn absolute encoder M5 (20 bit, absolute encoder functionality only possible with back-up battery)
Cooling system: natural convection
IP54 rating (shaft IP40)

With or without holding brake
M17 metal round connector

Rexroth Media Directory

» Electric Drives and Controls

¥ Industrial Hydraulics

» Mobile Hydraulics

¥ Linear Motion and Assembly

Technologies
P Systems
P Training
¥ Company
¥ Industries
b Cast

» Service

Recommended motor/controller combination

¥ General

¥ Documentationlist

» Profiled Rail Systems
} Linear Bushing and Shafts

}» Screw Assemblies

} Linear Systems

» Components and machine

elements.

» Basic Mechanic Elements

» Manual Production Systems

» Material and Information

t ~
» General

¥ Ball Rail Systems

» Miniature Ball Rail Systems
» Roller Rail Systems

» Cam Roller Guides

} Integrated Measuring System
IMS

Motor

Controller

MSM 019A-0300

MSM 019B-0300

HCS 01.1E-W0003

MSM 031B-0300

HCS 01.1E-W0006

MSM 031C-0300

HCS 01.1E-W0009

MSM 041B-0300

HCS 01.1E-W0013
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Switch Mounting Arrangements

1 Switch

(magnetic field sensor)
2 T-slot for switches
3 Cable
The switch activator is a
magnet integrated in the
thrust rod.

Note

For short-stroke applications:
Consider the length of the
switch!

Note for mounting
The magnetic field sensors
(MFS) are pushed into the

T-slot for switches and fixed

with set screws.

The MFS cables are routed
along the side of the T-slot
for switches (3).

For details regarding the
switching position, see
“Instructions for Feed
Modules.”
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Sensors

Magnetic sensor with open cable end

2000*%°
30% o
g,
10 o
Q
= l /\7
Be= = m—) a— o T2
* XiO,Z ‘ 3
Activation point ‘ ;
R347600903
~ 51 N,
-—}— NC i S—————
WH. bd  [WH .
] ”
=t NO _/E GN P
R347601203 R347601003
R347601403 R347601303
WH WH +
:[]: GN <U>
— GN
I _—"_ |BN o _—+ |BN A~
WH? L PNP - NO —sm—ea PNP - NC O
GN .I GN ! L+
BNT - O BNT \C
I M | M
i WH i WH +
=" <U> GN - <U> GN
| S | | S |
—— |BN . —t [BN -
NPN - NO ~ NPN - NC ™
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Use Limit switch

Part number R347600903

Designation R12212

Function 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 numbers R347601003 / R347601203 / R347601403 / R347601303

Use Limit switch Reference switch Limit switch Reference switch

Part number R347601003 R347601203 R347601303 R347601403

Designation H14118 H15637 H15638 H15080

Function principle Magnetic

Operating voltage 3.8-30VDC

Load current <20 mA

Switching function Hall Hall Hall Hall
PNP/normally closed (NC)| PNP/normally open (NO) | NPN/normally closed (NC) | NPN/normally open (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

v

Function indication

Short-circuit protection

Reverse polarity protection

Switch-on suppression

Switching frequency

2.5 kHz

Pulse delay (Off delay)

Max. permissible approach speed

2 m/s

Suitable for flexing installation*

Torsion-resistant*

Weld spark-resistant*

Wire gauge*

3x0.14 mm?

Cable diameter D

3.2+0.20 mm

Static bending radius*

Dynamic bending radius*

Bending cycles*

Max. permissible speed*

Max. permissible acceleration*

Ambient temperature

-40 °C bis +85 °C

Protection rating

IP66

MTTFd (in accordance with EN ISO 13849-1)

Certifications and
approvals™*

*) Technical data only for the one-piece connection cable on the sensor.

The available extension cables offer even better performance, e.g., when using a power cable chain

(see following pages).

**) No certificate necessary for these products for introduction into the Chinese market.
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Sensors

Magnetic sensor with M8x1 plug

M3 set screw\

——1

PNP - NC

B - B-B
Sy — == “o e a3
o= T
42 300 35 ‘ 6
s < -
B N
& 8
. — S o
+0, | 3
Activation point / X202 &
R347602403 R347602303
———n ———n 1
n 1 H 1
_l—- L+ _L _P—l—z NC —_— F
—b—i—i NC @ 3 _i_- L+ Bl 4—-|:|—+
3 M Rl —-F‘% _._._2 NO __—F 13 I
I ———t - - | cNe/enof o
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Use Limit switch Limit switch

Part number R347602403 R347602303

Designation H10706 R10705

Function principle Magnetic

Operating voltage 3.8-30VDC 30V DC

Load current <20 mA 500 mA

Switching function Hall REED/single-pole changeover
PNP/normally closed (NC) (NC: C+NC, NO: C+NO)

Activation point (dimension “X”) 13.65 mm 9 mm

Connection type

Cable 0.3 m and plug M8x1, 3-pin with knurled screws

Function indication

Short-circuit protection

Reverse polarity protection

Switch-on suppression

Switching frequency 2.5 kHz
Pulse delay (Off delay) -

Max. permissible approach speed 2m/s
Suitable for flexing installation* —
Torsion-resistant* -

Weld spark-resistant* —

Wire gauge* 3x0.14 mm?2
Cable diameter D* 3.2+ 0.20 mm

Static bending radius*

Dynamic bending radius*

Bending cycles*

Max. permissible speed*

Max. permissible acceleration*

Ambient temperature

-40 °C bis +85 °C

Protection rating

P66

MTTFd (in accordance with EN ISO 13849-1)

Certifications and
approvals**

*) Technical data only for the one-piece connection cable (0.3 m) on the magnetic sensor.

The available extension cables offer even better performance, e.g., when using a power cable chain

(see following pages).

**) No certificate necessary for these products for introduction into the Chinese market.
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Extension pieces

Pre-assembled on one side

Dimension drawing

210 _

—

Wiring diagram

1 brown (BN) (+)
3 blue (BU) (-)
4 black (BK) (signal)

5

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) 5.0m 10.0 m 15.0m

1st connection type

Straight female connector, M8 x 1, 3-pin

2nd connection type

Open end

a) Contour for corrugated tube with 6.5 mm inner diameter

b) Cable grommet

c) Cable label in accordance with Labeling Directive
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Pre-assembled on two sides
o e Wiring diagram =" !":_'7
Hm_% 1 brown (BN) (+) l ' : . ! l
' 3 blue (BU) (-) P I
Dimension drawing 4 black (BK) (signal) | | | |
3w |
1 a 1
4 < b = 4
c
3 3
CEam=—=s L TTH | e e i = T
salee=n HH ey - = L
39 L 32 |
Part numbers
Use Extension cable
Part number R911344621 R911344622 R911344623 R911344624 R911344625
Designation 7000-88001-6500050| 7000-88001-6500100 | 7000-88001-6500200 | 7000-88001-6500500 | 7000-88001-6501000
Length (L) 0.5m 1.0m 2.0m 5.0m 10.0 m
1st connection type Straight female connector, M8x1, 3-pin
2nd connection type Straight plug, M8x1, 3-pin
Technical data for one-sided and two-sided pre-assembled extension pieces
Function indication -
Operating voltage indicator -
Operating voltage 10-30VDC
Cable type Black polyurethane
Suitable for flexing installation 4
Torsion-resistant v
Weld spark-resistant v
Wire gauge 3 x0.25 mm?
Cable diameter D 4.1 0.2 mm
Static bending radius > 5xD
Dynamic bending radius >10xD
Bending cycles > 10 million
Max. permissible travel 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 fixed —-40 °C bis +85 °C
Ambient temperature when flexible -25°C to +85 °C
Protection rating P68
Certifications and
approvals c € c@“ c@ﬁs @ RC‘DI/'IS

a) Contour for corrugated tube with 6.5 mm inner diameter
b) Cable grommet
c) Cable label in accordance with Labeling Directive
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Plugs
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Dimension drawing

Wiring diagram

Plug side view

po—-—r=" 7
40,8 "=
' ' 4
——o |
bl 1| | I
R901388333 hies) ' ' 1 3
a2 | |
/ I I
SW9 i3 m=—0 I
Lo J
r-—-—-—- A
47 | 1 =m—O i
2=
— 4 3
V4 mm———O |
o & [ Mo |
N ' H
=1 =] = M |
| i RS
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, insulation
displacement, self-locking screw thread

Straight plug, M12x1, 4-pin, insulation
displacement, self-locking screw thread

Function indication

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

I:NIE

&

réfis
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Dimension drawing Wiring diagram
43 )
= o
4 5t —C it 4
ol & [ ] i I |
=9 © 4 4 3 1
CERI=C) gy . T 1
R911344591 slmml —L(ls
L._.d L.—.d
F-————-— ul 4
42 ‘ | e | 1
‘ i i3 3 1
| |
= 2 1] —s i
[e) >
- = 4 3 ' '
o /ﬂ H@ E‘— % i @ brass
8 ﬁ x 3. '
Gt 0 N = R VR 2 |
- < 4] | 4
=5 = | 1
R911344592 i 3 s 1
[ 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 V AC/DC
1st connection type Straight female connector, M8x1, 3-pin, 2 X straight female connector, M8x1, 3-pin,
self-locking screw thread self-locking screw thread
2nd connection type Straight plug, M12x1, 3-pin, self-locking screw Straight plug, M12x1, 4-pin, self-locking screw
thread thread
Function indication -
Operating voltage indicator -
Connection cross-section -
Ambient temperature -25°C to +85 °C
Protection rating IP67 (plugged in & screwed down)
Certifications and v :@“s @ v
approvals RoHS LISTED RoHS
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Passive distributors

o)}
R901425737 3 4 g
al u
>
1 2 ‘ Y
N
R901429917
. J '
29,8
ol [
S
R911344592 |
R901425737 R901429917
=) (+) ) (+)
7 5 1 2 3 4 7 5 1 2 3 4
gn ye ye ye ye é]; gn ye ye ye ye
“ (2 5 5! 5 % el el e *
4 4 4 4 4 4 4 4
© ) © © © © © ©
3{0 1 3(0 1 30 1 30 1 3(0 1 3@1 3@1 30 1
1 2 3 4 1 2 3 4
Part numbers/technical data
Use Passive distributors
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, self-locking screw thread
- - - - See “Adapters” for
2nd connection type Straight plug, M12x1, 8-pin, self-locking screw thread .
— technical data and
Function indication 4 . . .
- — dimension drawing
Operating voltage indicator v
Connection cross-section -
Ambient temperature —20 °C bis +70 °C
Protection rating IP67 (plugged in & screwed down)
tificati d | -
Certifications and approvals c@us @gﬁ’ ‘/
LISTED RoHS
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Passive distributor accessories

45 30
25 3,8

Holding plate T

O i
e A i |

‘ 5,

L ‘ - |

1“%/ |
\ L
Screw plug

Part numbers/technical data
Use For passive distributor R911344592 For passive distributors R901425737 / R901429917
Holding plate R913047341 -
Designation 7000-99061-0000000 -
Quantity per set 1 piece -
Screw plug - R913047322
Designation - 3858627
Quantity per set - 10 pieces
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Extensions for passive distributors

R911371982 R911371981

- ———
R911371980 R911371983
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1) Contour for 10 mm corrugated tube (inner diameter)

2) Cable grommet

3) Cable label in accordance with ordering regulation 7000-08001
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Part numbers/technical data

Use Extension cable for passive distributor R911344592 Extension cable for passive distributors 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 socket, M12x1, Open end Straight socket, M12x1, Open end

4-pin 8-pin

Function indication -

Operating voltage indicator -

Cable type Black polyurethane | Gray polyurethane
Operating voltage 30V AC/DC

Operating current per contact Max. 4 A per contact | Max. 2 A per contact
Suitable for flexing installation v

Torsion-resistant v

Weld spark-resistant v

Wire gauge 4x 0.34 mm? 8x 0.34 mm?
Cable diameter D 4.7 £0.2 mm 6.2 £ 0.3 mm
Static bending radius >5xD

Dynamic bending radius >10xD

Bending cycles > 10 million

Max. permissible travel 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 fixed —40 °C to 80 °C (90° max. 10,000 hrs)

Ambient temperature when flexible —-25 °C to 80 °C (90° max. 10,000 hrs)

Protection rating IP67 (plugged in & screwed down)

Certifications and approvals c € “@“5 C@ ﬁs PC? ngqu
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Combination examples
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i Cable specification:
AE suitable for flexing installation,
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The perfect system solution
for every application

Efficient production processes are the key to your success in the marketplace. Today’s
environment, defined by rapid change and short product cycles, demands flexible systems
with an optimal design and configuration. EasyHandling gives you the tools you need to
automate your handling tasks with greater ease, speed, and efficiency. EasyHandling is
more than just a modular collection of mechanical components; it takes an evolutionary
step forward by providing an all-inclusive system solution — our best solution for your
requirements.
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EasyHandling -
Easier. Faster. Better.

The easier way The faster route
to get the result you want
Get customized solutions in next to

no time — with consistent support.

Planning - up to 70% faster

EasyHandling tools help users right from the component
selection stage, proposing solutions with all the necessary
information on parts lists, technical data and CAD drawings.

Installation - time reduced by up to 60%
Thanks to positive-locking interfaces, mechanical
components align perfectly and fit exactly.

Start-up - time reduced by up to 90%

With the EasyWizard smart start-up wizard, parameteriza-
tion and configuration become child's play. Your handling
system will be ready to go in just a few clicks.

to the optimal application
Effortless adaptation, even to
future requirements — fast and
flexible scalability.
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Better thanks

to maximum efficiency
Optimizes processes from plan-
ning to operation — while saving
significantly on resources.

Production - more economical and more efficient

Rexroth enhances system effectiveness with smart application
tools: The drive controller software outputs maintenance-re-
lated messages to the user based on operating hours and
travel to help schedule servicing at the right intervals. The
result: longer service life and reduced risk of failure.

Further developments - continuous improvement

Be ready for tomorrow's market developments today: One
of the great features of EasyHandling systems is their
systematic openness. The flexibility of the mechanical and
electrical components allows you to adapt quickly and
efficiently to new production requirements.
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EasyHandling -
more than just a building system

The modular system concept
for perfect scalability
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basic — made-to-measure mechanics

EasyHandling basic contains all the mechatronic components you need to build complete,
single or multiaxis systems to meet your needs.

All of the component interfaces are systematically standardized, making it possible to
combine them with ease. Practical tools and aids make selection and configuration even
easier.

Comfort — getting started even faster

EasyHandling comfort expands the basic component range by adding powerful servo

B 1
drives with multi-protocol capability. The universal, smart control units are perfectly ;-ﬂ!!.'?"ﬂ
il bt

suited for a variety of handling tasks.

One-of-a-kind: with the EasyWizard start-up wizard, linear motion systems are ready to

use after entering just a few product-specific parameters. i‘
L

advanced - controls for demanding requirements

With the freely scalable, high-performance Motion Logic control system, EasyHandling
advanced makes configuration and handling even easier. Predefined functions covering
more than 90 percent of all handling applications eliminate the need for lengthy
programming.

For more information about EasyHandling, see the

brochure “EasyHandling — more than just a building
system” R999000044.
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Operating conditions

Normal Ambient temperature with Rexroth 0 °C ... 40 °C, loss of performance above 40 °C

operating conditions servo motor

Ambient temperature for mechanical |-10°C ... 60 °C
system
(no dropping below dew point)

Protection rating IP 54

Motors Take into account motor temperature limits.

Required and
supplementary

documentation For further instructions and information, please refer to 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 need.
If you are unsure about using this product, please contact Bosch Rexroth.
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Parameterization (start-up)

The nameplate contains reference information on

the production of the linear motion system as well @ @ @ @ @ @
as technical parameters for start-up.
( . Bosch Rexroth AG ||
Rexioth D-97419 Schweinfurt
MNR: R12345678 Made in Germany
TYP: VKK -FD: 483
7210 ;
-CS: 9876543210 20 07 ©
Sa (MM) | u (Mm/U) | v,.,, (M/s) | a,, (m/s2)| M1, (Nm)| d i
| I ] )

560006 6

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 gear unit (mm/U)
9 v__  =max. travel speed without gear unit (m/s)
10 a___ = max. acceleration without gear unit (m/s?)
11 M1 __ = max. drive torque at motor journal (Nm)
12d = motor direction of rotation for travel in

positive direction
CW = Clockwise
CCW = Counterclockwise

cG‘N

13 i = gear ratio
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Lubrication and maintenance

Grease lubrication

The advantage of grease lubrication is that ball screw drives
can run for prolonged periods without needing relubrica-
tion. This means a lubricating system is not required in
many cases.

Any high-quality ball bearing lubricating grease can be
used. Follow the lubricant manufacturer’s instructions.
Greases in accordance with DIN 51825 K2K and, for higher
loads, KP2K of NLGI grade 2 in accordance with DIN 51818

Notes on lubrication

Basic lubrication is applied in-factory before shipment.
Feed Modules are designed for grease lubrication. Only the
ball screw drive and guideway require lubrication. No other
maintenance is necessary.

Apply lubricant to all lubrication points. To do this, push
the thrust rod down to lubricating position “S”. When
considering adjoining structures, make sure the lubricating
position can be reached.

For more information, see “Instructions for VKK”.

Lube nipple location
— To access the lube ports, extend the thrust rod to
lubricating position S.

1) The lube port is located in a front-mounted lube plate.

Bosch Rexroth AG, R999000497/2018-08

are recommended for the longest possible lubrication
intervals. Tests have shown that greases of NLGI grade 00
achieve only about 50% of the running performance of
Class 2 at higher loads.

The lubrication interval depends on many factors, such as
degree of contamination, operating temperature, load, etc.
Therefore, the following information is for reference only.

Lube ports for:
1) Guideway
2) Ball screw drive

X1 S
X2
S
i
=
Size Dimensions (mm)
Length S X1 X2
VKK-050 240 138 85.0 -5.751)
280 178
360 258
480 378
VKK-070 280 120 123.5 7.50
320 160
400 240
520 360
600 440
VKK-100 360 130 154.0 10.00
400 170
480 250
600 370
680 450
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Recommended lubricants VKK Grease Consistency class | Recommended | Part number

Notes on lubrication (DIN) DIN 51818 grease (400 g cartridge)
L ) ) -050 KPOOK NLGI 00 Dynalub 520 R3416 043 00

Feed Modules receive initial greasing with (DIN 51825)

Dynalub 510 or Dynalub 520 and are only -070, -100 KP2K NLGI 2 Dynalub 510 R3416 037 00

designed for grease lubrication using a (DIN 51826)

manual grease gun.

Lubricant quantities
See “Instructions for feed modules” for
lubricant quantities intervals.

A Do not use greases with solid lubri-

cant components (e.g., graphite or MoS,
additives).
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Documentation

Standard report
Option 01

Frictional torque measure-
ment of complete system
Option 02

All items as per standard
report.

Frictional torque M is mea-
sured over the entire travel
range.

Screw drive lead deviation
Option 03

All items as per standard
report.

In addition to graph (see
figure), a measurement
report is included as a
table.

Feed Modules VKK |Service and information

The standard report serves
to confirm that the checks
listed in the report have
been carried out and that
the measured values lie
within the permissible
tolerances.

Example graph

Checks listed in the standard report:

» Functional checks of mechanical components

» Functional checks of electrical components

» Design is in accordance with order confirmation

T

M (Nm)
o
‘HH‘HH‘HH‘HH‘HHIHH‘HH‘HH‘HH‘HH‘

I
I

i

! M
i liRs
I

I

I

- #\u

‘lr
ﬂ%\ﬁwwﬂm*ﬂ’dﬂuﬂh‘ﬂﬂdm

| el
Mre 1 : | f

t (ms) —

Mgs Frictional torque

Travel time

—+
nnu

1) Advance
2) Return

s (mm) —»

% U
= i <
0
6 =deviation (um)
s =measured travel (mm)
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Positioning accuracy per
VDI/DGQ 3441

Option 05

Measurement points are
selected at irregular inter-
vals along the travel range.
This allows even periodic
deviations 6 in um to be

detected during positioning.

Each measurement point is
approached several times
from both sides.

This gives the following
parameters.

Positioning accuracy P

Position deviation P,

Reversal range U

Position variation
range Py
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Example graph

b
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6 =Deviation (um)

s = Measured travel (mm)

The positioning accuracy corresponds

to the total deviation.

It includes all systematic and random deviations during positioning.

The positioning accuracy takes the following characteristic values into consideration:
» Position deviation

» Reversal range

» Position variation range

The position deviation corresponds to the maximum difference arising in the mean values

of all the measurement points. It describes systematic deviations.

The reversal range corresponds to the difference in mean values of the two approach directions.
The reversal range is determined at every measurement point. It describes systematic
deviations.

The position variation range describes the effects of random deviations.
It is determined at every measurement point.
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Ordering example VKK-100

Short product name, length Guideway Drive Carriage
VKK-100-NN-1, .... mm
Version _ BASA size without with
o dox P adapter flange adapter flange
Q)
%] 20x5 25x10 | 20x20
OF01
L
c
3 @14 01 02 03
£
- OF01 03 04
S 2
b @ 14
m S
- key- 11 12 13
R way
-
MFOL L =280 mm
12
L =320 mm
€ 13
=
] MFO1 214 01 02 03 03 04
< E L =400 mm
] 15
< o
el =
£ L =520 mm
3w 18
L =600 mm
.g 20
s
(Y]
5 RVO1
; to J 14 01 02 03 03 04
& RvO3 RV04 RV04
< W
0 £
3
272
E
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Motor attachment Motor Cover Switch Documentation
Gear ratio Attachment | for motor without | with | without | with Standard | Measurement
i= kit report report
brake bellows
00 - 00
03 MSM041B | 130 | 131 without switch 00 02
Magnetic field sensor:
1 — Reed sensor 21 03
00 01 | - Hall sensor (PNP NC) 22 01
05 MSK 050C 88 89 Magnetic field sensor with
connector: 58
— Reed sensor 05
— Hall sensor (PNP NC) 59
1 27
MSM 041B 130 131
1.5 28
1 29
MSK 050C 88 89
1.5 30
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Ordering example

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

Feed module VKK-100-NN-1

Ordering data Option Explanation

Short product name VKK-100

Version MFO1 With motor mount for motor attachment
Guideway 15 Integrated ball rail system; L = 480 mm
Drive 02 Ball screw drive BASA size dgx P =25 x 10
Carriage 04 with adapter flange

Motor attachment 05 For MSK motor 050C

Motor 89 MSK motor 050C with brake

Cover 01 with bellows

Switch 1 21 Reed sensor

Switch 2 22 Hall sensor, PNP NC

Switch 3 21 Reed sensor

Documentation 01 Standard report

Bosch Rexroth AG, R999000497/2018-08


http://www.boschrexroth.com/adressen

Service and information|Feed Modules VKK 81

Request or Order Bosch Rexrot'h AG
97419 Schweinfurt

Germany

To be completed by customer Option

Request
Order

Ordering data Option

Short product name VIK[K]- | | |N|N|—|1|

Version =

Guideway =

Drive =

Carriage =

Motor attachment =

Motor geometry code? - LH-00-000-000-000 -«o0-000 - 000

Motor =

Cover =

Switch 1 =

Switch 2 =

Switch 3 =

Documentation =

1) Only required for “attachment kits for motors according to customer specification”.

Order quantity Quantity
One-off

Monthly

Annually

Per order

Comments

From

Company

Address

Name

Department

Fax

E-mail
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Additional information

Bosch Rexroth homepage:

http://www.boschrexroth.com

OR740

[=]

Feed Modules VKK product information

http://www.boschrexroth.com/de/de/produkte/produktgruppen/
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Notes
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rexroth

A Bosch Company

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 data specified only serve to describe the product.

Since our products are constantly undergoing further development, no conclu-

sions regarding a specific property or suitability for a specific application should
R999000497/2018-08 be derived from this information. The information given does not release the
© Bosch Rexroth AG 2018 user from the obligation of own judgment and verification. It must be remem-
Subject to change. bered that our products are subject to a natural process of wear and aging.
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