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Driven linear units

Comprehensive product range

Linear tables

Accessories

Foreword

Rapid progress in the automation of production and assembly
processes has pushed forward the development of complete,
driven assemblies. These comprise a high precision guidance
system, a rigid support rail, a wear-free drive unit with a servo motor
and a user-friendly controller.

INA linear, tandem and clamping actuators are integrated modular
systems containing all the components required for operation.
The actuators are guided by linear recirculating ball bearing and
guideway assemblies of series KUVE or KUSE or by a track roller
guidance system LF. Drive is provided by a ball screw drive KGT or
by one or three toothed belts ZR.

The product range extends from the “Miniature” actuator with

a small cross-section that is particularly suitable for applications
requiring a very small design envelope, via actuators that offer

an additional function (Low-Noise, High-Speed, integrated gearbox,
two carriages in opposing motion), through to the high load capacity
“Heavy Duty” tandem actuator. These tandem actuators are used

in machine tool peripheral systems orautomation technology as well
as for assembly equipment, where high masses, forces and
moments are present. As a result, the objectives involved can be
achieved rapidly, reliably and precisely.

INAlineartables are used predominantly in applications where short
stroke lengths are required. Linear tables with a shaft guidance
system, which are suitable for lighter to moderate loads, are fitted
with linear ball bearings KB or KBO. These linear tables are available
without drive, with a trapezoidal screw drive or with a ball screw
drive.

High precision linear tables with high load carrying capacity and
accuracy are fitted with linear recirculating ball bearing and
guideway assemblies KUE or KUSE and drive is provided by a ball
screw drive.

The product range of driven linear units is rounded off by:
appropriate mechanical accessories (fasteners and connecting
brackets) that are used to connect the linear unit to the adjacent
construction or, in the case of multi-axis positioning systems,
to connect linear units to each other

couplings, coupling housings and belt transmissions that are
used for linkage to the drive motor

electric drives and controls (motors, motor/gearbox units,
controllers) that are optimally matched to each other, in order
that the optimum complete solution for the application can be
configured very easily from all these components.



Advice and support

Replacement for ...

Foreword

The Schaeffler application engineering departments and
engineering service can assist you in the selection of appropriate
linear units. Our engineers and technicians can provide compre-
hensive advice and prepare installation proposals on the basis
of considerable experience and knowledge of a comprehensive
range of linear guidance systems.

This publication AL 1 replaces the previous publication ALE,
issued in January 2003.
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Toothed belt return units

Basic rating life

of bearing arrangement

of toothed belt return units

in horizontal mounting

Mass and velocity

Product preselection

In the preselection of an actuator, attention must be paid to

the combination of the mass to be moved and the velocity.

The bearing arrangement of the toothed belt return unit must also
be considered.

The return unit for the toothed belt can restrict the rating life

of the actuator. Values for horizontal mounting, see table.

For a different mounting position, please consult the Schaeffler
engineering service.

Actuator Basic rating life?) At maximum
L L, velocity?
km h m/s

MLF32..-ZR >200 000 >20000 3

MLFI200..-ZR

MDKUSE25..-3ZR 20000

MDKUVE25..-3ZR

MKUVE25..-ZR 113000 10400

MKUSE25..-ZR

MLF52..-ZR 152000 14000

MLFI25..-ZR 112000 10500

MDKUVE15..-ZR 95000 9000

MDKUSE15..-3ZR

MLFI140..-3ZR

1) Based on the stroke length of the carriage with horizontal mounting.
2 Mean velocity over the total travel cycle.

The mass/velocity diagrams can be used for preselection of suitable
actuators, starting Figure 1, page 15.

The curves are valid under the following conditions:
a basic rating life of 20000 h

point type mass

loading points of the forces at the centre of the carriage.
As a result, torques resulting from the distance between
the centre of gravity and the guidance system are not taken
into consideration

pure vertical load with a horizontal mounting position
acceleration of 5 m/s2.

The only mass/velocity combinations permissible are those that lie
on or vertically below the curves and do not exceed the maximum
permissible velocity v,y

Loading points that are offset, and the resulting combined loads,
will drastically reduce the loads that can be supported if the same
rating life is to be achieved. If a loading point is offset, it is
therefore recommended that the values should be reduced to 30%
of the mass/velocity combinations in the diagrams. In the case

of the clamping actuators MKLF..-ZR and MKKUSE20..-ZR, the mass
applies to one carriage.

14
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Actuators with external track roller
guidance system and
toothed belt drive

MLF32..-ZR

v = velocity
m = mass
Vimax = Maximum permissible velocity

Figure 1
Mass/velocity diagram
Horizontal mounting position

MLF32..-ZR

v = velocity
m = mass
Vmax = Maximum permissible velocity

Figure 2
Mass/velocity diagram
Vertical mounting position

MLF52..-ZR

v = velocity
m = mass
Vmax = Maximum permissible velocity

Figure 3
Mass/velocity diagram
Horizontal mounting position
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MLF52..-ZR

v = velocity
m = mass
Vimax = Maximum permissible velocity

Figure 4
Mass/velocity diagram
Vertical mounting position

MKLF32..-ZR

v = velocity
m = mass
Vmax = Maximum permissible velocity

Figure 5
Mass/velocity diagram
Horizontal mounting position

MKLF32..-ZR

v = velocity
m = mass
Vmax = Maximum permissible velocity

Figure 6
Mass/velocity diagram
Vertical mounting position
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MKLF52..-ZR

v = velocity
m = mass
Vimax = Maximum permissible velocity

Figure 7
Mass/velocity diagram
Horizontal mounting position

MKLF52..-ZR

v = velocity
m = mass
Vmax = Maximum permissible velocity

Figure 8
Mass/velocity diagram
Vertical mounting position

000188D0

000188D1

200

kg

180
160
140
120
100
80"
60
40 |

204

MKLF52-
MKLF52-

- MEKLF52-200-ZR
T -MKLF52-300-ZR

MKLF52-260-EE-ZR
MKLF52-500-EE-ZR

245-E-7R
500-E-ZR

MKLF52-500-EE-ZR
MKLF52-500-E-ZR
MKLF52-500-EE-ZR

MKLF52-260-EE-ZR

60+
40 MKLF52-300-2R | =
20N\ A MKLF52-245-E-ZR
- MKLF52-200-ZR
O T T T T T T T T T T T T T T T
0051152253 3,54 45555 6 65 7 7,5m/585
V-

Schaeffler Technologies

AL1 | 17



Product preselection

Actuators with internal track roller 35
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toothed belt drive
30
27,51
25 MLFI25-250-ZR
225 MLFI25-500-ZR
20
17,5
MLFI25..-ZR m1s MLFI25-130-ZR
12,5
v = velocity 10 4
m = mass 7.5 -
Vimax = Maximum permissible velocity 5 |
Vmax
2,5
figure9 g o - : , - , , , o~
Mass/velocity diagram s 0 0,5 1 1,5 225 3 3,5 mfs 45
Horizontal mounting position S g ——=
40
kg
35
32,5
30
27,5
a5 MLFI125-250-ZR
MLFI25-500-ZR
22,5
20
MLFI25..-ZR m 17,51
15 -
v = velocity 12,55
m = mass Lo
Viax = Maximum permissible velocity 7,5 MLFI25-130-ZR
\\\_‘_\_‘ Vmax
2,54 —— g
Figure 10 & : ; | ! , ] . Vi
Mass/velocity diagram S 0 0,5 1 1,5 2 2,5 3 3,5 mfs 4,5
Vertical mounting position ~ © g ——=
400
kg 4
350
325
300
275+
250
225
200+
MLFI34..-ZR m 1757
150 -
v = velocity 1254
m = mass 1?2: MLFI34-260-ZR
Vimax = maximum permissible velocity |
25+
Figure 11 5 0 | { | | | [ | Vmax“l'—xl
Mass/velocity diagram 3 ) 06 1,2 1,8 2,4 3 3,6 4,2 mfs 5.4
S b ————

Horizontal mounting position

18 | AL1 Schaeffler Technologies



MLFI34..-ZR

v = velocity
m = mass
Vimax = Maximum permissible velocity

Figure 12
Mass/velocity diagram
Vertical mounting position

MLFI50..-C-ZR

v = velocity
m = mass
Vmax = Maximum permissible velocity

Figure 13
Mass/velocity diagram
Horizontal mounting position

MLFI50..-C-ZR

v = velocity
m = mass
Vmax = Maximum permissible velocity

Figure 14
Mass/velocity diagram
Vertical mounting position
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MLFI140..-3ZR
MLFI200..-3ZR

v = velocity
m = mass
Vimax = Maximum permissible velocity

Figure 15
Mass/velocity diagram
Horizontal mounting position

MLFI140..-3ZR
MLFI200..-3ZR

v = velocity
m = mass
Vmax = Maximum permissible velocity

Figure 16
Mass/velocity diagram
Vertical mounting position

Actuators
with monorail guidance system and
toothed belt drive

MKUVE15..-ZR

v = velocity
m = mass
Vimax = Maximum permissible velocity

Figure 17
Mass/velocity diagram
Horizontal mounting position
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Mass/velocity diagram
Horizontal mounting position
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Mass/velocity diagram
Vertical mounting position
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MDKUVE15..-3ZR
MDKUVE25..-3ZR
MDKUSE25..-3ZR
MDKUSE35-500-3ZR

v = velocity
m = mass
Vmax = Maximum permissible velocity

Figure 21
Mass/velocity diagram
Horizontal mounting position

MDKUVE15..-3ZR
MDKUVE25..-3ZR
MDKUSE25..-3ZR
MDKUSE35-500-3ZR

v = velocity
m = mass
Vmax = Maximum permissible velocity

Figure 22
Mass/velocity diagram
Vertical mounting position

MKKUSE20-155-ZR

v = velocity
m = mass
Vmax = Maximum permissible velocity

Figure 23
Mass/velocity diagram
Horizontal mounting position
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Figure 24
Mass/velocity diagram
Vertical mounting position
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Actuators
with monorail guidance system and
ball screw drive

MKUVE15..-KGT

v = velocity

m = mass

Vmax = Maximum permissible velocity
P = pitch

Figure 25
Mass/velocity diagram
Horizontal mounting position

MKUVE15..-KGT

v = velocity

m = mass

Vimax = Maximum permissible velocity
P = pitch

Figure 26
Mass/velocity diagram
Vertical mounting position

MKUVE20..-KGT

v = velocity

m = mass

Vmax = Maximum permissible velocity
P = pitch

Figure 27
Mass/velocity diagram
Horizontal mounting position
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MKUVE20..-KGT

v = velocity

m = mass

Vmax = Maximum permissible velocity
P = pitch

Figure 28
Mass/velocity diagram
Vertical mounting position
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Product preselection
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Figure 31
Mass/velocity diagram
Horizontal mounting position
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MDKUVE25..-KGT

v = velocity

m = mass

Vmax = Maximum permissible velocity
P = pitch

Figure 34
Mass/velocity diagram
Vertical mounting position

MDKUSE25..-KGT

v = velocity

m = mass

Vimax = Maximum permissible velocity
P = pitch

Figure 35
Mass/velocity diagram
Horizontal mounting position

MDKUSE25..-KGT

v = velocity

m = mass

Vmax = Maximum permissible velocity
P = pitch

Figure 36
Mass/velocity diagram
Vertical mounting position
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MDKUSE35..-KGT

v = velocity

m = mass

Vmax = Maximum permissible velocity
P = pitch

Figure 37
Mass/velocity diagram
Horizontal mounting position

MDKUSE35..-KGT

v = velocity

m = mass

Vimax = Maximum permissible velocity
P = pitch

Figure 38
Mass/velocity diagram
Vertical mounting position

MTKUSE25..-ZS

v = velocity
m = mass
Vmax = Maximum permissible velocity

Figure 39
Mass/velocity diagram
Horizontal mounting position
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Compact actuators
with monorail guidance system and
ball screw drive

MKUVS32..-KGT

v = velocity
m = mass
Vimax = Maximum permissible velocity

Figure 40
Mass/velocity diagram
Horizontal mounting position

MKUVS32..-KGT

v = velocity
m = mass
Vmax = Maximum permissible velocity

Figure 41
Mass/velocity diagram
Vertical mounting position

MSDKUVE15..-KGT

v = velocity
m = mass
Vmax = Maximum permissible velocity

Figure 42
Mass/velocity diagram
Horizontal mounting position
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MSDKUVE15..-KGT

v = velocity
m = mass
Vimax = Maximum permissible velocity

Figure 43
Mass/velocity diagram
Vertical mounting position

Product preselection
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Linear tables with
open shaft guidance system and
without drive

LTS12
LTS16
LTS20

v = velocity
m = mass
Vimax = Maximum permissible velocity

Figure 44
Mass/velocity diagram
Horizontal mounting position

LTS12
LTS16
LTS20

v = velocity
m = mass
Vmax = Maximum permissible velocity

Figure 45
Mass/velocity diagram
Vertical mounting position

LTS25
LTS30
LTS40
LTS50

v = velocity
m = mass
Vmax = Maximum permissible velocity

Figure 46
Mass/velocity diagram
Horizontal mounting position
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Product preselection
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Linear tables with 100

open shaft guidance system and
ball screw drive kg
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— Vmax Vmax—
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m 404
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LTS25-16
LTS30-20

v = velocity
m = mass
Vimax = Maximum permissible velocity

Figure 51
Mass/velocity diagram
Vertical mounting position

LTS40-25
LTS40-32
LTS50-20
LTS50-32

v = velocity
m = mass
Vmax = Maximum permissible velocity

Figure 52
Mass/velocity diagram
Horizontal mounting position

LTS40-25
LTS40-32
LTS50-25
LTS50-32

v = velocity
m = mass
Vmax = Maximum permissible velocity

Figure 53
Mass/velocity diagram
Vertical mounting position
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Linear tables with

open shaft guidance system and
trapezoidal screw drive
LTS50-TGT32%6
LTS16-TGT12%3
LTS20-TGT16X4
\ \\ LTS25-TGT16x4
1000
LTS..-TGT
800 !
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m = mass \\ LTS30-TGT20x 4
. - ) 400 LTS30-TGT20%8
Vimax = Maximum permissible velocity - -
O | b
—— =V, v, - |
. ——— v | v ~Vmax| max
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High precision linear tables with
linear recirculating ball bearing and
guideway assemblies and

ball screw drive

LTP15
LTPG15

v = velocity
m = mass
Vimax = Maximum permissible velocity

Figure 56
Mass/velocity diagram
Horizontal mounting position

LTP15
LTPG15

v = velocity
m = mass
Vmax = Maximum permissible velocity

Figure 57
Mass/velocity diagram
Vertical mounting position

LTP25
LTPG25

v = velocity
m = mass
Vmax = Maximum permissible velocity

Figure 58
Mass/velocity diagram
Horizontal mounting position

Product preselection

m 700

00018E04

00018E06

m

0001A5E1

1700

ke 4
1500
1400 1
1300+
1200
1100
1000

900
800 -

600
500
4004
3004
200
100

LTP(G)15-185-2020
LTP(G)15-275-2020
LTP(G)15-185-2050
LTP(G)15-275-2050

~LTP(G)15-185-2005
LTP(G)15-275-2005

0 0,1

400

T T - T T T T T
0,2 0,3 0,4 0,5 0,6 0,7

Vo —

T
0,8m/s 0,9

kg
350

300

250

LTP(G)15-275-2005

T\

AN

LTP(G)15-185-2020
LTP(G)15-275-2020

LTP(G)15-275-2050

LTP(G)15-185-2050

P
VITI ax

LTP(G)15-185-2005

6000

kg
5000 -
4500+
4000 -

3500+,
30001}

2500+
2000+
1500+
1000

500

LTPG25-325-3220

LTP25-325-3210

| —Vmax  Vmax-

LTPG25-325-3205

LTP25-325-3205
LTPG25-325-3210
LTPG25-325-3240

LTP25-325-3220
— LTP25-325-3240 Vypgy

| _—Vmax—

T T T T T
0,8 1 1,2 1,4 m/s

Y ————

0,6

36 | AL1

Schaeffler Technologies



1000

kg |- LTP25-325-3205

900
N\ LTP25-325-3210

800 - - \

“'maxs‘i SC —LTPG25-325-3205

700+ = \
max LTPG25-325-3210

600 \
. LTPG25-325-3240

T —
LTP25 y 500 AV
LTPG25 : Vmax—
m 400
Yoo | Er— | LTPG25-325-3220
v = velocity 300 LTP25-325-3220
. o m=ma§s 2004 Vimax
Vimax = Maximum permissible velocity LTP25-325-5240
100+ Vinax —
figure 59 g ¢ : : : , : : : :
Mass/velocity diagram g 0 02 04 06 08 1 1,2 1,4 mfs 1,8
Vertical mounting position 3 Ve
Schaeffler Technologies AL1 | 37




Dimensioning
of linear actuators

Monorail guidance systems
in driven linear units

Load carrying capacity

Figure 1
Load carrying capacity and
load direction

Calculation
of basic load ratings according
to DIN

Differences between DIN and
suppliers from the Far East

Linear recirculating ball bearing and

guideway assemblies

Load carrying capacity and rating life

The performance capacity of a driven linear unit is essentially
determined by the bearings, guidance systems and drive elements
used.

The required size of these elements is dependent on the following
requirements:

rating life

load carrying capacity

operational reliability.
As a result of the complex interaction of the bearings, guidance
systems and drive elements, it is advisable in practice to use

manual calculation for preselection only. Precise calculation should
be carried out using software from the BEARINX® range.

The size of a monorail guidance system is determined by
the demands made on its load carrying capacity, rating life and
operational reliability.

The load carrying capacity is described in terms of the basic dynamic
load rating C, the basic static load rating C, and the static moment
ratings Moy, Moy and M, Figure 1.

The basic dynamic load rating is the load in N at which the guidance
system achieves a distance of 100 km at a survival probability of
90% (C100)-

MO?

00018309

The calculation of the basic dynamic and static load ratings for each
carriage in the dimension tables is based on DIN 636-1 and 2.

Suppliers from the Far East frequently calculate basic load ratings
using a basic rating life based on a distance of only 50 km compared
with 100 km to DIN.

Cs0=1,26-Cygp

C100=0,79-C5q

Cso N
Basic dynamic load rating C for a distance of 50 km
Ci00 N

Basic dynamic load rating C for a distance of 100 km —
definition according to DIN 636.
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Basic rating life  The basic rating life L or L}, is achieved or exceeded by 90%
of a sufficiently large group of apparently identical bearings before
the first evidence of material fatigue occurs.

(s

L _ 833 [cf
- =
H-n,, \P

1666 (C\’
U

N\

Equivalent load and speed  The equations for calculating the basic rating life are based
on the assumption that the load P and travel velocity v are constant.
Non-constant operating conditions can be taken into consideration
by means of equivalent operating values. These have the same effect
as the loads occurring in practice.

Equivalent dynamic load  Where the load varies in steps, the equivalent dynamic load is
calculated as follows:

3 3 3
_— gy-ny-F7 40y B+ +0z 070 F;
qq-Ny+q; N, +...+4; Ny

Equivalent dynamic travel velocity =~ Where the travel velocity varies in steps, the equivalent dynamic
travel velocity is calculated as follows:
; _ C|1-V1+qz-\i'2+...+qz-\/’z
100

Combined load If the direction of the load acting on an element does not coincide
with one of the main load directions, an approximate value for
the equivalent load is calculated as follows:

P=[Fy|+[F,|
If an element is simultaneously subjected to a force F and

a moment M, an approximate value for the equivalent dynamic load
is calculated as follows:

C
F>:\F|+|1\A\-M—0j
[0
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Symbols, units and definitions

Load carrying capacity and rating life

C N

Basic static load rating in the direction of the force acting on the element
@ N

Bgsic static load rating in the direction of the force acting on the element
F N

Force acting on the element

Fy N

Vertical component

F, N

Horizontal component

H m

Single stroke length for reciprocating motion

L, Lh km, h

Basic rating life in 100 km or in operating hours
M Nm

Moment acting on the element

Mo Nm

Static moment rating

Nosc min~!

Number of return strokes per minute

P N

Equivalent dynamic load

p -

Life exponent:
monorail guidance systems based on balls =3
q; %

Duration as a proportion of the total operating time

v, m/min
Variable travel velocity

v m/min
Equivalent dynamic travel velocity.
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Operating life  The operating life is the life actually achieved by a rolling bearing
or a monorail guidance system. It may differ significantly from
the calculated life.

The following influences can lead to premature failure through wear
or fatigue:
deviations in the operating data

excess load due to misalignment as a result of temperature
differences and manufacturing tolerances in the adjacent
construction (elasticity of the adjacent construction)

contamination of the guidance systems
inadequate lubrication
operating temperature too high or too low

reciprocating motion with very small stroke length
(false brinelling)

vibration during stoppage (false brinelling)

overloading of the guidance system, for example by shock loads
(even for short periods)

overloading of the linear table (even for short periods)
impermissible shaft deflection in linear tables LTP

preliminary damage (plastic deformation) occurring during
assembly of the adjacent construction.
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Static load carrying capacity

1]

Basic static load ratings and

moment ratings

Static load safety factor

Load carrying capacity and rating life

The static load carrying capacity of the monorail guidance system
incorporated in driven linear units is limited by:

the permissible load on the monorail guidance system

the load carrying capacity of the guideway

the mounting position

the permissible load on the screw connections

the permissible load on the adjacent construction.

For design purposes, the static load safety factor Sy required for
the application must be observed, see tables starting page 51.

The basic static load ratings and static moment ratings are those
loads under which the raceways and rolling elements undergo

a permanent overall deformation corresponding to 1/10 000 of
the rolling element diameter.

The static load safety factor Sy is the security against impermissible
permanent deformation at the rolling contact:

SO = C_O
Po
5o = Mo
M
SO -
Static load safety factor
Co N
Basic static load rating in the load direction
Po N
Equivalent static bearing load in the load direction
Mo Nm
Static moment rating in the load direction (Mg, Mgy, Mo,)
M Nm

Equivalent static moment in the load direction.

The equivalent static bearing load is determined in approximate
terms from the maximum loads occurring:

Py =F

max

Mo=M

max

Static load safety factor Sy forthe design of linear guidance systems,
see tables, page 51.

42

AL1

Schaeffler Technologies



Track roller guidance systems

Rating life of track rollers

Figure 2
Load carrying capacity and
load directions

The general methods for calculating the rating life are:
the basic rating life according to DIN ISO 281

the adjusted rating life according to DIN ISO 281

the expanded calculation of the adjusted reference rating life
according to DIN ISO 281-4.

These methods are described in Catalogue HR1, Rolling Bearings,
in the chapter Load carrying capacity and life.

The carriages of series MLF, MLFI and MLFK are fitted with four
profiled track rollers orin some sizes with three profiled track rollers.

The track rollers are subject to the corresponding principle.

The corresponding parameters are taken into consideration in the
basic load ratings C, Cy and the permissible moment ratings M,
Moy and Mo, Figure 2.

G N

Basic dynamic load rating in the y (compressive) direction
Col N

Basic static load rating in the y (compressive) direction
(o N

Basic dynamic load rating in the y (tensile) direction
Co N

Basic static load rating in the y (tensile) direction

G . N .
Basic dynamic load rating in the z (lateral) direction
Con ] N o

Basic static load rating in the z (lateral) direction

Mox Nm

Static moment rating about the X axis

Moy Nm

Static moment rating about the Y axis

Mo, Nm

Static moment rating about the Z axis.

In the case of track rollers with a profiled outer ring, calculation is
carried out exclusively by means of the basic rating life according
to DIN ISO 281.

c,cUIu B

|

0001893F

Schaeffler Technologies

AL1 | 43



Rating life for carriages
with four track rollers

Static load safety factor

Static load safety factor

for carriages with four track rollers

Load carrying capacity and rating life

3
L, = 833 C G Cy

" Heon,, P
Ly h
Basic rating life in operating hours
Cp, Gy, Cyy N
Effective dynamic load rating
H m
Single stroke length for reciprocating motion
Nosc min~1
Number of return strokes per minute
P N

Equivalent dynamic load in the corresponding load direction
(for applications with combined loads, please contact us).

The indicator of static loading is the static load safety factor S,
It indicates the security with regard to permissible permanent
deformation of the bearing.

C
SO = _O
Po
M
Sp=—2
o7 m
So N
Static load safety factor
Co N

Basic static load rating in the load direction
according to the dimension table

Po N
Equivalent static bearing load in the load direction
Mo Nm

Permissible static moment in the x, y and z direction

according to the dimension table

M Nm

Equivalent static moment rating in the load direction (M,, My, M,).

Minimum load safety factors for actuators with track roller guidance
systems, see tables, page 51.
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Linear tables  The size of a linear table is determined by the requirements made
with linear ball bearings  on its load carrying capacity, rating life and operational reliability.
The load carrying capacity is described in terms of:
the basic dynamic load rating C

the basic static load rating Cy,.

The calculation of the basic dynamic and static load ratings
in the dimension tables is based on DIN 636-1.

The carriages in linear tables with linear ball bearings are each fitted
with four linear ball bearings, Figure 3.

The calculation equations for these correspond to the equations
forindividual bearings. The corresponding parameters are taken into
consideration in the basic load ratings of the linear tables C, C;, and
Cini» or Coy, Coy and Coyi, and the moment ratings Moy, Moy and Mg,

Figure 3
Load carrying capacity and
load directions

00019880

Static load carrying capacity  The static load carrying capacity of the shaft guidance systems fitted
in the linear tables LTE and LTS is restricted by:

the permissible load on the linear ball bearings
the permissible load on the adjacent construction

the permissible deflection of the guidance shafts
in linear tables LTE

the load carrying capacity of the shaft and support rail units
(@aluminium support rail with screw mounted guidance shaft)
in linear tables LTS

the mounting position.

E For design purposes, the static load safety factor Sy required
for the application must be observed, see tables, page 51.
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Load carrying capacity and rating life

Basic static load ratings and  The basic static load ratings and static moment ratings are those
moment ratings  loads under which the raceways and rolling elements undergo
a permanent overall deformation corresponding to 1/10000 of
the rolling element diameter.

Static load safety factor ~ The static load safety factor S is the security against permanent
deformation at the rolling contact:

C
SO = Pio
0
M
So=—"
o7 m
So -
Static load safety factor
C N

0
Basic static load rating in the load direction Cg, Coyj» Copp)
according to dimension tables

Po N
Equivalent static bearing load in the load direction
Mo Nm

Basic static moment rating in the load direction (M, Mgy, Mo,)
according to dimension tables

M Nm
Equivalent static moment in the load direction.

The equivalent static bearing load is determined in approximate
terms from the maximum loads occurring:
Py =F

max

Mo=M

max

E Static load safety factor Sy for design of linear guidance systems,
see tables starting page 51.

Bearing arrangement  The bearing arrangements in the return shaft units of actuators are
in return units  dimensioned such that their operating life exceeds the operating life
for toothed belts of the guidance systems fitted in the actuator.
For this reason, checking of the load carrying capacity and rating life
of the return shaft units is only necessary in exceptional cases,
such as increased preload of the toothed belt and high loads on
the toothed belt.

In such cases, please contact the Schaeffler engineering service.
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Support bearings
for ball screw drives

Basic rating life
of the locating bearing
arrangement

Actuators and linear tables with ball screw drive are fitted on

the locating bearing side with double row axial angular contact ball
bearings of series ZKLF..-2RS(-PE) or axial angular contact ball
bearings of series ZKLN..-2RS(-PE). Linear tables with trapezoidal
screw drive are fitted with single or double row angular contact
ball bearings of series 30, 33 and 72.

The decisive factors in determining the suitability of the linear unit
for the specific application are the basic rating life, the static load
safety factor and the axial limiting load of the locating bearing
arrangement.

The basic rating life is calculated as follows:

(5]

)

L 109 revolutions
Basic rating life in millions of revolutions
C, N

Equivalent dynamic bearing load

P N
Equivalent dynamic bearing load

Basic rating life in operating hours

n min~1

Operating speed.

Needle roller bearings or ball bearings are used in the non-locating
bearing arrangement of the screw drive. These are adequately
dimensioned such that, with correct usage, their operating life
exceeds the operating life of the ball screw drive.
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Resultant
equivalent bearing load P
for ZKLN and ZKLF

1]

@ ZKLN0624
@ ZKLN1034
® ZKLN1242

@ ZKLN1545
ZKLF1560

(®) ZKLN1747

Figure 4
Resultant bearing load ZKLN and
ZKLFuptod =17 mm

(@) ZKLN2052
@ ZKLF2575
@) ZKLF3080

Figure 5
Resultant bearing load ZKLN and
ZKLF fromd =20 mmtod =30 mm

Load carrying capacity and rating life

The axial angular contact ball bearings of series ZKLN and ZKLF
fitted in actuators and linear tables have a defined axial preload.
The resultant bearing load Fj ;o must be determined from the axial
operating load F,g taking account of the axial preload, figure 4 and
Figure 5.

If the load exceeds the limit values, the rolling element row without
load will lift off the raceway. As a result, higher wear will occur
under rapid acceleration. The calculation program BEARINX® can give
a precise design in this case.

3000

0 1000 2000 N 3000

000182E4

9000
N 4
8000+

70004

6000+

5000 —-
Ffl Fes b 3
4000

3000+

2000+

1000+

(4] T T T T T
0 1000 2000 3000 4000 5000 6000 7000 N 9000

b -

00018305
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Axial and radial
operating loads

Load varying in steps

Static load safety factor

Permissible static axial load
for ZKLF

ZKLF

Figure 6
Static axial load in the direction
of the screw connections

If the linear unit is mounted as a vertical axis, this gives an equiv-
alent dynamic bearing load P = F, . If it is mounted horizontally,
the screw drive bearing arrangement is subjected to an additional
load due to the inherent mass of the spindle. For the purposes of
approximate calculation, this can be disregarded.

If the load values vary in steps, the equivalent load P and speed n
are calculated as follows:

F‘:3ql~r11-F’13+...+qZ~nz-P§
gi-ny+..+q,-n,

G Grng bt n,
100

q %
Time period.

The static load safety factor Sy indicates the security against
impermissible permanent deformations in the bearing.

Inthe case of driven linear units with ball screw drive, it is calculated
as follows, see equation:

SO — COa
Po
So -
Static load safety factor
Coa N
Basic static axial load rating, see dimension tables
Po N

Maximum static axial load of bearing.
Forbearings of series ZKLF fitted in driven linear units with ball screw

drive, the static axial load in the direction of the screw connections
is shown in Figure 6.

COa
PO per =

Basic static load rating C,,, see dimension tables.

—— NN
(— S
g <
.L =
‘ I'nh"?_
\ L 3
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Application-oriented
static load safety factor

Load carrying capacity and rating life

The static load safety factor of monorail and track roller guidance
systems in actuators must not be utilised to its full extent.

At all times, a minimum load safety factor Sq must be observed,
see tables, page 51.

In the case of actuators and linear tables with monorail guidance
system, guidance systems with high load carrying capacity and
rigidity are combined with adjacent parts made from aluminium.
Since these adjacent parts are made from aluminium section or
aluminium plates, the static load carrying capacity of the monorail
guidance systems cannot be used to its full extent since this is only
partially permitted by the screw connections.

Furthermore, geometrical inaccuracies of the aluminium parts,
alignment defects in multi-axis arrangements and deformations
due to load in mounting with unsupported lengths must be taken
into consideration. Since it is difficult to specify these influences,
minimum load safety factors determined by the application

and specific to the product must be taken into consideration

in the design, see tables, page 51.

Even in the case of actuators with track roller guidance systems,
the load carrying capacity of the track roller guidance systems
cannot be used to its full extent. In addition, the full static load
carrying capacity of the track rollers cannot be supported,

since the bolts in the track roller undergo deformation due to load.
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Minimum load safety factor S,

Type of actuator

Precondition

Minimum
load safety

factor
So

Linear actuators
and linear tables

Predominantly oscillating load with stationary
guidance system

20

All load parameters are known,

a linear unit supports the useful load at both
ends, deflection < 0,1% of the support
spacing

Linear actuators
with track roller

guidance system
and linear tables
LTE and LTS

Not all load parameters are known,

heavy contamination influence,

a linear unit supports the useful load over its
complete surface, milled,

flat screw mounting surfaces

12

All load parameters are known,

no particular contamination,

a linear unit supports the useful load over its
complete surface, milled,

flat screw mounting surfaces

Actuators
with monorail
guidance systems

Not all load parameters are known,

heavy contamination influence,

a linear unit supports the useful load over its
complete surface, milled,

flat screw mounting surfaces

12

All load parameters are known,

smooth, vibration-free running,

no particular contamination,

a linear unit supports the useful load over its
complete surface, milled,

flat screw mounting surfaces

Linear tables
LTP and LTPG

Not all load parameters are known,

heavy contamination influence,

a linear unit supports the useful load over its
complete surface, milled,

flat screw mounting surfaces

12

All load parameters are known,

smooth, vibration-free running,

a linear unit supports the useful load over its
complete surface,

no particular contamination, milled,

flat screw mounting surfaces
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Load carrying capacity and rating life

Minimum load safety factor Sy e Bicaonalitan®) i
for overhead suspended of actuator load safety
arrangement factor
So
Linear Not all load parameters are known, 20

actuators and | overhead suspended arrangement,
linear tables | fewer than 2 linear units support a coherent mass

Not all load parameters are known, 8 to 12
overhead suspended arrangement,

at least 2 linear units support a coherent mass

or

all load parameters are known,

overhead suspended arrangement,

fewer than 2 linear units support a coherent mass

All load parameters are known, 6to 8
overhead suspended arrangement,
at least 2 linear units support a coherent mass

1 In the case of an overhead suspended arrangement,
a drop guard is recommended.
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Critical speed of screw drives

Influences The permissible speed of a trapezoidal or ball screw drive is

on the critical speed  restricted by the maximum permissible speed of the threaded nut
(theoretical upper limit) and the critical speed of the trapezoidal
or ball screw spindle. The critical speed of the threaded spindle is
dependent on the type of bearing arrangement, the nominal
diameter, the support spacing between the support bearings and
the number of spindle supports. The critical speed is also influenced
by the direction of load on the locating bearings and the tensile or
compressive load.

The critical speeds of the trapezoidal or ball screw drive as a function
of the actuator length are given in the relevant descriptive chapters.
The size and type of the bearing arrangement are already taken
into consideration, while the influence of the load direction must be
taken into consideration.
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General guidelines
on lubrication

Ensuring correct function

Environmental protection

H

Actuators with

monorail guidance system

Initial greasing

Grease lubrication

Lubrication

Lubrication is an important criterion in driven linear units.
Lubricants reduce friction, minimise wear, prevent corrosion,
protect against contamination and extend the operating life.

The function of a linear unit is dependent on reliable lubrication.
The units must therefore be relubricated at appropriate intervals.
The length of the interval is essentially dependent on the travel
velocity, load, operating temperature, stroke length and environ-
mental conditions. The cleaner the environment, the smaller

the quantity of lubricant consumed.

The shorter the lubrication intervals, the easier it is to justify
substantial expenditure on lubrication devices on economic
grounds. Where the intervals are long, lubrication by hand or
using semi-automatic devices can be advantageous.

Any lubrication method for driven linear units involves loss
of lubricant. The lubricant used must be collected and disposed
of by methods that help to protect the environment.

The handling and use of lubricants is governed by national
regulations for environmental protection and occupational safety
as well as information from the lubricant manufacturers.

The regulations must be observed.

For the lubrication of monorail guidance systems in linear units,
grease has proved effective as a lubricant. Qil lubrication is therefore
not considered at this point.

The guidance systems in linear units are initially greased with
a high quality lithium complex soap grease KP2P-30 according
to DIN 51825 and must be relubricated during operation.

The relubrication intervals are essentially dependent on:
the carriage travel velocity
the load
the operating temperature
the stroke length
the environmental conditions and environmental influences
the mounting position.

Greases used in linear units are subject to the following
specification:
lithium soap or lithium complex soap grease with base oil
having a mineral oil base

special anti-wear additives for loads Cy/P < 8,
indicated by “P” in the DIN designation KP2K-30

base oil viscosity ISO-VG 68 to ISO-VG 100
consistency in accordance with NLGI grade 2.

If different greases are used, their miscibility and compatibility
must be checked first.

If the quality of the grease differs from the specifications,
please consult Schaeffler.
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Miscibility

Relubrication

1]

Lubrication nipples

Initial greasing

Calculation
of the lubrication interval
Grease operating life

In general, oils with a mineral oil base and with the same classi-
fication are miscible with each other. However, the viscosities
should not differ by more than one ISO VG grade. The consistencies
(NLGI grade) and thickener types must match. In case of doubt,
please consult the grease manufacturer.

For relubrication, a lithium soap or lithium complex soap grease
should be used that complies with the specifications stated.

In a clean environment, lubrication intervals of more than 10 000 km
can be achieved. An observation period of adequate length must be
allowed for precise determination of the lubrication interval.

In relubrication, the following must be observed:
The environment of the lubrication nipple must be clean.

Lubrication should always be carried out with the linear actuator
unit warm from operation.

Move the carriage during lubrication.

Relubrication should be carried out wherever possible
with several partial quantities at various times instead
of the complete quantity at the time of the relubrication interval.

The position of the lubrication nipples for the individual types is
given in the descriptive chapters.

The carriages in actuators with monorail guidance system and
toothed belt drive are sealed, have an initial greasing and can be
relubricated. The ball bearings fitted in the return units of linear
and clamping actuators or the tapered roller bearings in tandem
actuators are sealed and lubricated for life.

Since it is not possible to calculate all the influencing factors,
the precise grease operating life can only be determined under
operating conditions.

However, the following approximation equation can be used
to determine a guide value for many applications:

tig =tp-Kp-Ky Ky

Guide value for grease operating life in operating hours

tf h

Basic lubrication interval in operating hours, Figure 1, page 56
Kp, Ky Ky -

Correction factors for load, stroke length and environment,
see pages starting page 57.

Relubrication must be carried out, irrespective of the result of this
calculation, after no more than 1 year.

Due to the ageing resistance of the grease, the grease operating
life is restricted to a maximum of 3 years or 3 000 operating hours
in the case of linear recirculating ball bearing and guideway
assemblies MKUVE and MKUSE.

In case of doubt, consult the grease manufacturer.
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Lubrication

Basic lubrication interval ~ The basic lubrication interval t; is valid under the following
conditions, Figure 1:
bearing temperature < +70 °C

load ratio Cy/P =20
no disruptive environmental influences
stroke ratio H, between 10 and 50.

Speed parameter GKW  The speed parameter GKW is defined as follows:

A

GKW -

Speed parameter

% m/min

Mean travel velocity

Ky -

Bearing factor K. = 4,5 for greased carriages of linear recirculating ball bearing
and guideway assemblies KUVE and KUSE.

80 00}_{‘)

40 0004

20 000 )

10 000

tf = basic lubrication interval 2 888:
GKW = speed parameter 4 000

2 000
(@ Relubrication possible 1000

Regreasing necessar 800
@ Reg g y 2

400
Figure 1 200
Calculation
of the basic lubrication interval

0,5 1 7 3 4 5678910 20
GRW

000141E4

Correction factor  The correction factor Kp takes account of the strain on the grease
forload Kp  ata load ratio of Co/P < 20, Figure 2.

1

0,9 1

0,8 1

.7 5

0,6 1

Kp 0,5

0,4

Kp = correction factor for load B39
Co/P = load ratio 0,2 -

0,1 T T - -
F/'gu/‘e 2 2 4 6 8 10 12 14 16
Correction factor for load CofP ——=

—_
oo
A
(=]
00019791
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Correction factor
for stroke length Kyy

Ky = correction factor for stroke length
H, = stroke ratio

Figure 3
Correction factor for stroke length

Stroke ratio H,

Effective saddle plate length
of carriage

The correction factor Ky, takes account of the distance to be
lubricated, Figure 3. It is dependent on the stroke ratio.

1,1
1 .
0,95
0,8
0,7
0,6
0,5
Kw 0,4

0,3 4

0,2 /
0,1 =

0,1 0,2 0,5

5 10 20 50 100 200

00014115

Hy

Inthe case of a stroke ratio H, < 10 or > 50, the grease operating life
is reduced due to the risk of fretting corrosion or loss of grease.

The stroke ratio is calculated using the following equation:

H-10

Lsaddle plate

Hy -
Stroke ratio
H mm
Stroke length

Lsaddle plate mm

Effective saddle plate length according to following table.

If the stroke length is very short, the grease operating life may be
shorter than the calculated guide value. In this case, special greases
are recommended - please consult Schaeffler Group Industrial.

Actuator Effective saddle plate length
of fitted carriage Lsaqdie plate
mm

MKUVE15 39,8

MKUVE20 50,4

MKUVE25 60,7

MKUSE25 60,4

MDKUVE15 39,8

MDKUVE25 60,7

MDKUSE25 60,4

MDKUVE35 80,0

MKKUSE20..-ZR 51,9

MKKUVE20..-KGT 50,4

MTKUSE25 82,9

LTP/LTPG15 38,7

LTP25-325..-KGT 56,5

LTPG25-325..-KGT 60,4
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Correction factor
for environment Ky,

1]

Environmental influence and

correction factor Ky

Relubrication interval

Relubrication quantities

1]

Application
in special conditions

Lubrication

The correction factor K takes account of shaking forces,
vibrations (a cause of fretting corrosion) and shocks, see table.

These influences place an additional strain on the grease.

If cooling lubricant or moisture comes into contact with the guidance
system, calculation is not possible.

Environmental influence Correction factor
Ky

Slight 1

Moderate 0,8

Heavy 0,5

If the guide value for the grease operating life t; is less than
the required operating duration of the linear unit, relubrication
must be carried out.

Relubrication must be carried out at a time when the old grease can
still be forced out of the carriage by the new grease.

A guide value for the relubrication interval for most applications is:
tm = 0,5 - th; If th < th

t h

Gﬂilide value for relubrication interval in operating hours
trg h

Guide value for grease operating life in operating hours
Required operating duration in hours.

The relubrication quantities are given in the descriptive chapters
of the individual actuators and linear tables.

In the case of actuators with monorail guidance system and toothed
belt drive, the return shaft or drive shaft bearing arrangement is
sealed and lubricated for life.

The lubrication method involves loss of lubricant. The used lubricant
must be collected and disposed of by methods that help to protect
the environment.

The handling and use of lubricants is governed by national
regulations for environmental protection and occupational safety
as well as information from the lubricant manufacturers.

These regulations must be observed.

In vacuum applications, lubricants with low vapourisation rates are
required in order to maintain the vacuum atmosphere.

In the foodstuffs sectorand in clean rooms, special requirements are
also placed on lubricants in relation to emissions and compatibility.
For such environmental conditions, please consult Schaeffler.
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Actuators with
track roller guidance system

Relubrication
of the guideway raceways

Lubrication intervals

Lubrication of track rollers
Miscibility

H

Track rollers and return units are lubricated for life,
while the raceways must be lubricated.

The guideway raceways must be lubricated. Relubrication can be
carried out by means of lubrication and wiper units.

These are mounted on the carriage or integrated in the carriage.
The guideway raceways are lubricated by an oil-soaked felt insert.

The felt inserts are soaked with oil that has the following
characteristics:

viscosity 460
H1 authorisation for the food industry.

In the case of actuators with external track roller guidance system,
lubrication nipples are inserted in the end faces of the carriage.
They supply oil to the felt inserts.

In the case of actuators with internal track roller guidance system,
the lubrication nipples or lubrication holes are located on the sides
of the carriages. These allow the supply of oil to the felt inserts.

The lubrication intervals for guideway raceways are dependent
on the environmental influences. The cleaner the environment,
the smaller the quantity of lubricant consumed.

The time and quantity can only be determined precisely under
operating conditions since it is not possible to determine all

the influences by calculation. An observation period of adequate
length must be allowed.

Fretting corrosion is a consequence of lubricant starvation.

It can be identified by a reddish discolouration of the opposing
raceway or the outer ring of the track roller. Lubricant starvation can
lead to permanent damage to the actuator and therefore to failure.

Itis the responsibility of the user to shorten the lubrication intervals
accordingly in order to prevent fretting corrosion. In general,
a thin film of oil should always be present on the guidance shafts.

The track rollers in the carriages of actuators with track roller guid-
ance system are greased with a high quality lithium complex soap
grease according to DIN 51825-K3K-30 and are maintenance-free.

Oils with a mineral oil base of the same classification are miscible
with each other. The viscosities must not differ by more than one
ISO VG grade.

The miscibility of synthetic oils must also be checked. Itis the user’s
responsibility to obtain information on this matter from the lubricant
manufacturer.
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Actuators with
linear ball guidance system

Lubrication interval
of linear ball bearings

1]

Actuators
with screw drive

Only one lubrication point

Actuators
with toothed belt drive

Lubrication

For the lubrication of linear ball guidance systems in linear units,
grease has proved effective as a lubricant. Qil lubrication is therefore
not considered at this point.

In the case of linear tables with shaft and linear ball bearings,
the lubrication interval of the guidance system is dependent on
the following conditions:

temperature

travel velocity

stroke length

lubricant

environmental conditions
mounting position.

Based on experience, the sealed linear ball bearings fitted in
the shaft guidance systems of linear tables achieve their operating
life with initial greasing under the following conditions:

loads Cy/P > 10
room temperature
travel velocity v/vpax = 0,6.

If it is not possible to achieve these conditions, relubrication must
be carried out.

Precise lubrication intervals should be determined by tests
conducted under application conditions.

Based on experience, the relubrication interval for the nuts is
between two and three hundred hours. This applies to all nuts fitted
in the screw drives of actuators and linear tables.

If the linear units and the nut in an actuator are supplied jointly
via one lubrication point, the shortest relubrication interval is taken
as the defining value.

The bearing arrangements in the return units of toothed belts are
sealed and lubricated for life.
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Actuators
with external track roller guidance system

Actuators with toothed belt drive
Clamping actuators with toothed belt drive



Actuators
with toothed belt drive

Clamping actuators
with toothed belt drive

Actuators
with external track roller guidance system

Actuators MLF..-ZR are driven linear units of a lightweight
construction. Their area of application is characterised by low

to moderate accuracy requirements, long travel distances with
consistently low displacement resistance and low to moderate loads
and moments. They facilitate high travel velocities and are resistant
to contamination. Their smooth running is ensured by two pairs

of large sized, maintenance-free track rollers.

The carriages are guided by the track roller pairs. The rolling bearings
run in a wraparound arrangement on two parallel shafts inserted

in a support rail unit a self-supporting design. The external track
roller pairs are adjusted clearance-free against the internal structure.
The track rollers are designed as double row angular contact ball
bearings with a heavy section, profiled outer ring and can support
high radial and axial forces.

Drive is provided by a preloaded, wear-resistant toothed belt that
is guided and wrapped at the ends by external return units.

The range is supplemented by fasteners and connectors,
accessories such as couplings and coupling housings and by electric
drive components such as motors, motor/gearbox units and
controllers that are optimally matched to each other.

An overview of specific product characteristics for preselection
of linear actuators is given on page 64.

Actuators MKLF..-ZR are designed for special applications and
correspond in their basic design and technical characteristics
to the actuators MLF..-ZR. While the carriages in the linear
actuator MKLF..-ZR always travel in the same direction,
clamping actuators have two carriages moving in synchronised
opposing directions.

An overview of specific product characteristics for preselection
of clamping actuators is given on page 66.
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. Actuators  “inear actuator
with toothed belt drive
without planetary gearbox

Characteristics

. Actuators  “ljnear actuator
with toothed belt drive
with planetary gearbox

Mounting Length of | Maximum Load
cross-section | carriage |support rail carrying
widthXheight length capacity
L L
Single- | Multi-
piece |piece
mm mm mm mm
MLF32-155-ZR 86X82 155 8000 |24000 |From all
MLF32-300-ZR 300 directions
MLF52-200-ZR 130X119 200 8000 | 24000 |From all
MLF52-300-ZR 300 directions
MLF52-245-E-ZR 145X125 245 8000 |24000 |From all
MLF52-500-E-ZR 500 directions
MLF52-260-EE-ZR 155X125 260 8000 | 24000 |From all
MLF52-500-EE-ZR 500 directions
Characteristics
Mounting Length of | Maximum Load
cross-section | carriage |support rail carrying
width X height length capacity
L L,
Single-piece
mm mm mm
MLF52-200-ZR..-GTRI 130X119 200 8000 From all
MLF52-300-ZR..-GTRI 300 directions
MLF52-245-E-ZR..-GTRI | 145X125 245 8000 From all
MLF52-500-E-ZR..-GTRI 500 directions
MLF52-260-EE-ZR..-GTRI | 155X 125 260 8000 From all
MLF52-500-EE-ZR..-GTRI 500 directions

1 Basic load ratings C and Co in the compressive direction
of the actuator guidance system.

2 Fori=1/4.
3) Fori=1/8.
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Track roller | Basic load ratings | Toothed belt drive | Permissible | Maximum [ Maximum |Repeat |Operating | Mounting
guidance of carriage guid- toothed belt | travel acceler- |accuracy |tempera- | position
system ance system?) operating | velocity |ation ture

dyn. stat. Toothed |Feed per force R

¢ e, belt revol- “T}_/<T>?Lti

ution @L&,ﬂé

N N mm N m/s m/s? mm °C
Angular 4100 2400 |20-AT-5 |175 640 8 40 +0,1 0to+80 |Preferably
contact ball horizontal,
bearings, vertical also
adjusted possible
clearance-
free
Angular 10000 5200 |32-AT-10|270 1750 8 40 +0,1 0to+80 |Preferably
contact ball horizontal,
bearings, vertical also
adjusted possible
clearance-
free
Angular 17 800 8900 |32-AT-10 (270 1750 8 40 +0,1 0to+80 |Preferably
contact ball horizontal,
bearings, vertical also
adjusted possible
clearance-
free
Angular 20000 |10000 |32-AT-10 (270 1750 8 40 +0,1 0to+80 |Preferably
contact ball horizontal,
bearings, vertical also
adjusted possible
clearance-
free
Track roller | Basic load ratings | Toothed belt drive | Permissible | Maximum [ Maximum |Repeat |Operating | Mounting
guidance of carriage guid- toothed belt | travel acceler- |accuracy |tempera- | position
system ance system?) operating | velocity |ation ture

dyn. stat. Toothed | Feed per force

belt revol-

= Co ution

N N mm N m/s m/s? mm °C
Angular 10000 | 5200 [32-AT-10(67,52 [1750 4,52 40 +0,1 0to+80 |Preferably
contact ball 33,753 2,259 horizontal,
bearings, vertical also
adjusted possible
clearance-
free
Angular 17800 | 8900 |32-AT-10|67,52 [1750 4,52 40 +0,1 0to+80 |Preferably
contact ball 33,753 2,253 horizontal,
bearings, vertical also
adjusted possible
clearance-
free
Angular 20000 |10000 |32-AT-10|67,52 [1750 4,52 40 +0,1 0to+80 |Preferably
contact ball 33,753 2,259 horizontal,
bearings, vertical also
adjusted possible
clearance-
free
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Clamping actuators  “clamping actuator Characteristics

with toothed belt drive

ith t . . Mounting Length of | Maximum Load
wi . wo Ca".'age§ m°Y'"g cross-section | carriage |supportrail |carrying
in opposing directions width X height length capacity
L Ly
Single-piece
mm mm mm
MKLF32-155-ZR 94X102 155 8000 From all
MKLF32-300-ZR 300 directions
MKLF52-200-ZR 140X131 200 8000 From all
MKLF52-300-ZR 300 directions
MKLF52-245-E-ZR 155X137 245 8000 From all
MKLF52-500-E-ZR 500 directions
MKLF52-260-EE-ZR 165X137 260 8000 From all
MKLF52-500-EE-ZR 500 directions
Clamping actuators Clamping actuator Characteristics

. "]Mth tOOthed belt dr.lve Mounting Length of | Maximum Load
wit . two carr'lage§ m°Y'"g cross-section | carriage |[supportrail |carrying
in opposing directions width X height length capacity
with planetary gearbox

L L,
Single-piece
mm mm mm
MKLF52-200-ZR..-GTRI 140X131 200 8000 From all
MKLF52-300-ZR..-GTRI 300 directions
MKLF52-245-E-ZR..-GTRI | 155X 137 245 8000 From all
MKLF52-500-E-ZR..-GTRI 500 directions
MKLF52-260-EE-ZR..-GTRI | 165X137 260 8000 From all
MKLF52-500-EE-ZR..-GTRI 500 directions

1) Basic load ratings C and C, in the compressive direction
of the actuator guidance system.

2) Pper carriage.
3) Fori=1/4.
4 Fori=1/8.
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Track roller | Basic load ratings | Toothed belt drive | Permissible | Maximum [ Maximum |Repeat |Operating | Mounting
guidance of carriage guid- toothed belt | travel acceler- |accuracy |tempera- | position
system ance system?) operating | velocity |ation ture
dyn. stat. Toothed |Feed per force ._.-'_.
C Co belt reyol-z) @rl_}_/®?LE]'
ution Elsatay
[t 23
N N mm N m/s m/s2 mm °C
Angular 4100 2400 |[20-AT-5 |[175 640 8 40 +0,1 0to+80 |Preferably
contact ball horizontal,
bearings, vertical also
adjusted possible
clearance-
free
Angular 10000 5200 |[32-AT-10 (270 1750 8 40 +0,1 0to+80 |Preferably
contact ball horizontal,
bearings, vertical also
adjusted possible
clearance-
free
Angular 17 800 8900 |32-AT-10|270 1750 8 40 +0,1 0to+80 |Preferably
contact ball horizontal,
bearings, vertical also
adjusted possible
clearance-
free
Angular 20000 |10000 |32-AT-10 (270 1750 8 40 +0,1 0to+80 |Preferably
contact ball horizontal,
bearings, vertical also
adjusted possible
clearance-
free
Track roller |Basic load ratings | Toothed belt drive | Permissible | Maximum | Maximum |Repeat |[Operating | Mounting
guidance of carriage guid- toothed belt | travel acceler- | accuracy | tempera- | position
system ance system?) operating | velocity |ation ture
dyn. stat. Toothed | Feed per force
belt revol-
¢ ‘o ution?
N N mm N m/s m/s? mm °C
Angular 10000 | 5200 [32-AT-10|67,53 [1750 4,53 40 +0,1 0to+80 |Preferably
contact ball 33,754 2,254 horizontal,
bearings, vertical also
adjusted possible
clearance-
free
Angular 17800 | 8900 [32-AT-10(67,53 [1750 4,53 40 0,1 [0to+80 |Preferably
contact ball 33,754 2,254 horizontal,
bearings, vertical also
adjusted possible
clearance-
free
Angular 20000 |10000 |32-AT-10|67,53 [1750 4,53 40 +0,1 0to+80 |Preferably
contact ball 33,754 2,25% horizontal,
bearings, vertical also
adjusted possible
clearance-
free
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Product overview

Basic design

External
track roller guidance system

Toothed belt drive

External
track roller guidance system

Toothed belt drive
Integrated planetary gearbox

Actuators
with external track roller guidance system
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Actuators
with external track roller guidance system

Features Linearactuators MLF..-ZR comprise:
a carriage available in various lengths
an external track roller guidance system
a support rail unit with external running shafts for the carriage
a toothed belt drive
two return units.

Designs  Linear actuators of series MLF..-ZR are available in various designs,
see table. The possible designs and combinations vary according
to the size and actuator type.

Available designs Suffix Description Design

- One driven carriage Basic design
GTRI Integrated planetary gearbox Standard
FA517 Multi-piece support rail Standard

RB Corrosion-resistant design Special design
W2 Second, driven carriage Standard
WN2 Second, non-driven carriage Standard
FBALG Bellows Standard

Special designs  Special designs are available by agreement. Examples of these are
linear actuators:

with more than two driven carriages
with more than one non-driven carriage

with additional, non-driven carriage of different length or
wide carriage

with several driven and non-driven carriages
(of different length or wide carriage)

with reinforced or antistatic toothed belt or toothed belt
of high temperature design

with T-strips inserted in the T-slots

with bellows resistant to welding beads

with a compressed air connection in the return units
with a drive stud of special dimensions

with special machining.
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Carriage

Lengths of carriages

Figure 1
Carriage

Longer carriage or second carriage

Actuators
with external track roller guidance system

The carriage has a saddle plate made from anodised profiled
aluminium, four bolts, four profiled track rollers and a plastic
lubrication and wiper unit on each end face.

The carriage is set clearance-free by means of two eccentric bolts.
The carriage contains integral tensioners on both sides for the
toothed belt. Available carriage lengths as a function of actuator
sizes, see table and Figure 1.

Series Carriage length Suffix
mm

MLF32..-ZR 155 155
300 300

MLF52..-ZR 200 200
245 245
260 260
300 300
500 500

000181D6

The carriages of linear actuators are available in various lengths.
Longer carriages allow support of higher moment loads.

Optionally, a second driven or non-driven carriage can be fitted.
The non-driven carriage has a feedthrough for the toothed belt and
can thus be moved freely. It is connected to the other carriage by
means of the adjacent construction.
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Movable or stationary carriage

() Movable carriage
(2) Stationary carriage

Figure 2
Movable or stationary carriage

Lubrication

Sealing

Location

A movable carriage is mounted and used as follows, Figure 2:
where a long stroke length or total length is required

predominantly for horizontal mounting.

A stationary carriage is mounted and used as follows:
where a short stroke length required

predominantly for vertical mounting.

000176BE

The carriage has two lubrication nipples in each end face.
These are used to lubricate the guidance shafts of the support rail.
The track rollers are greased and do not require lubrication.

The carriage is sealed by means of lubrication and wiper units.
The profiled track rollers have gap seal on both sides.

The carriage has six threaded holes for fixing to the adjacent
construction. Longer carriages have up to ten threaded holes.
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with external track roller guidance system

Support rail unit  The support rail LFS..-M is a composite unit. It comprises a carrier
profile made from anodised aluminium and rolled-in high precision
running shafts & 6h6 or & 10h6 made from high alloy steel.

The running shafts are hardened and ground. Since the support rail
has very high bending rigidity, it can be used to span large gaps.

Support rail length and segments  The maximum length of a single-piece support rail is 8000 mm.
Longer lengths can be achieved by combining several support rail
segments. The support rail segments are connected at their butt
joints by means of two laterally screw mounted and dowelled
aluminium plates. The minimum length of a segment of a multi-piece
support rail is 500 mm.

One return unit and the carriage are premounted on the first support
rail segment. The other support rail segments with the screw
mounted and dowelled aluminium plates, the second return unit
and the toothed belt are supplied in addition and must be fitted

by the customer, see page 96.

T-slots  The support rails have T-slots for standardised T-nuts.
These are used in order to fix the actuators to the adjacent
construction, see page 93.

Return unit  The return units comprise a housing made from anodised aluminium
profile, two covers and a shaft unit, Figure 3. The shaft is supported
on both sides by ball bearings lubricated for life.

The belt is wrapped by means of a gear mounted on the shaft.
The return zone is protected against contamination by means
of wiper brushes.

Figure 3
Return unit

00018700

Toothed belt A reinforced toothed belt is fitted that allows the transmission
of high tensile forces with a long rating life. Tensioning of the belt
is carried out by means of the tensioning unit in the carriage.
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Drive  The actuators are available without a drive shaft as well as
with a drive shaft on the left side, right side or passing through
the unit, see table. Possible combinations and drive variants,
see also page 71.

Suffixes  "prive variants Suffix
Drive shaft on left side AL
Drive shaft on right side AR
No drive shaft 0z
Drive shaft on both sides (left and right) RL

(1) Filling slot for T-nuts and T-bolts
on single-piece support rails

(2) Reference side
(carriage side with eccentric bolts)

(3) Drive and marking side

000182A5

Figure 4
Drive variants

Schaeffler Technologies AL1 | 75



Drive elements

Example:
MLF52-200-ZR

(@ Actuator with external track roller
guidance system and toothed belt drive
(linear actuator given here as an example)

(@ Coupling KUP

(3 Coupling housing KGEH
(@) Planetary gearbox GETR
(8 Servo motor MOT

Figure 5
Linear actuator with drive elements

Proven drive combinations

Actuators
with external track roller guidance system

For actuators, Schaeffler also offers components such as couplings,
coupling housings and planetary gearboxes as well as servo motors
and servo controllers, Figure 5.

000175E8

The combination of the necessary drive components for vertical
and horizontal applications as a function of the mass to be moved,
the acceleration and the travel velocity of carriages is shown

in the section Proven drive combinations, page 684.
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Mechanical accessories

Allocation

A large number of accessories are available for linear actuators with
external track roller guidance system. The allocation of accessories,
seetable, isvalid ifthe data match the Technical principles, page 13,
and the Design and safety guidelines, page 78.

Linear actuator MLF..-ZR
Size 32 52
Fixing brackets, see page 811
WKL-48X48X35 ® @
WKL-65X65X35 - ©)
WKL-65X65X30-N - ®
WKL-65X65X35-N - [©)
Clamping lugs, see page 829
SPPR-2830 |® @
T-nuts, see page 835
MU-DIN 508 M6 X8 @ @
MU-M4X8 @ 5
(similar to DIN 508)
T-nut made from corrosion-resistant steel, see page 835
MU-DIN 508 M6 8-RB @ I
T-bolts, see page 835
SHR DIN 787-M8X8X32 @ @
Rotatable T-nuts, see page 836
MU-M4 X 8-RHOMBUS @ @
MU-Mé6 % 8-RHOMBUS @ @
Positionable T-nuts, see page 836
MU-M4X8-POS @ @
MU-M5X8-POS @ 5
MU-M6X8-POS @ 5
MU-M8X8-POS @ 5
Hexagon nuts, see page 837
MU-1SO 4032 M8 @ @
T-strips, see page 837
LEIS-M6/8-T-NUT-SB-ST @® @®
LEIS-M8/8-T-NUT-SB-ST @® @®
LEIS-M6/8-T-NUT-HR-ST @® @6
LEIS-M6/8-T-NUT-HR-ALU @ @
LEIS-M6/8-T-NUT-ST @ ®
Connector sets (parallel connectors), see page 838
VBS-PVB8 @ ®
VBS-PVB8/10 @ ®
Slot closing strips, see page 838
NAD-8X 4,5 @ @
NAD-8x11,5 @ @
(@ Suitable.

(@ Only for the lowest lateral T-slot in the support rail.
(® Only with M5 screws, only in the lateral T-slots in the support rail.

(@ ForT-slots in the support rail.

(® T-strips must already have been inserted at the time of despatch.

(® Swivel type T-strip.
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Design and
safety guidelines

Load carrying capacity and

load safety factor

Deflection

Diagrams

Actuators
with external track roller guidance system

The load carrying capacities and load safety factors to be observed
differ as a function of the mounting position, see page 43 and
Product preselection matrix, page 64.

The deflection of linear actuators is essentially dependent

on the support spacing, the rigidity of the support rail, the adjacent
construction and the bearing arrangement. As the rigidity of these
components increases, the deflection of the actuators is reduced.

The diagram values are determined for a bearing arrangement or
clamping which is in theory infinitely rigid and are subdivided into
locating/non-locating and locating/locating bearing arrangements,
starting Figure 6, page 79.

The deflection of the support rail is valid under the following
conditions:

support rail comprising carrier profile and guidance shafts
support spacings up to 8000 mm

introduction of the load at the centre of the carriage
if this is at the centre point between the bearing points.

The diagrams represent guide values only for the deflection of

the support rail, starting Figure 10, page 80. The effect of deflection
on the rating life of the guidance system is not taken into
consideration.

Itis not possible to provide deflection diagrams for actuators
with two carriages since there will be different spacings between
the carriages. In such cases, please consult the Schaeffler
engineering service.
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(@ Locating bearing arrangement
(2 Non-locating bearing arrangement

Figure 6
Deflection about the z axis

(@ Locating bearing arrangement
(2 Locating bearing arrangement

Figure 7
Deflection about the z axis

(@) Locating bearing arrangement
(2 Non-locating bearing arrangement

Figure 8
Deflection about the y axis

(@) Locating bearing arrangement
(2 Locating bearing arrangement

Figure 9
Deflection about the y axis

| —

000175B4

000175B5

000175B6

00017587
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A,y = deflection
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Deflection about the z axis S
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Figure 12 g ;

Deflection about the y axis
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Schaeffler Technologies AL1 | 81




Actuators
with external track roller guidance system

5
mm-
[J B
3,54
3 B
2,5
A\f? 2 i
MLF52..-ZR ON
1,5 ~——3250N
~——500N
Locating/non-locating bearing arrangement 1 — 750N
A, = deflection —1000N
| = support spacing 0,57
% 0“ T T T T T
) o) 0 1000 2000 3000 4000 5000 6000 mm 8000
Figure 16 S .
Deflection about the y axis S
5
mm
[J B
3,54
3 B
2,5
AVZ 2
MLF52..-ZR . ~—0N
1,5 ——3250N
500N
Locating/locating bearing arrangement 1 e 750 N
A, = deflection —1000N
| = support spacing 0,57
0‘ T

0 1000 2000 3000 4000 5000 6000 mm 8000

C——

Figure 17
Deflection about the y axis
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Idling drive torque

The idli
foraco

ng drive torque M of linear actuators is calculated
nstant velocity and for a horizontal (Myp,) or vertical (Mg,)

mounting position, starting Figure 18. The idling drive torque
increases with increasing travel velocity. The data in the diagrams
are maximum values.

2,5

Nm

MLF32-300-ZR —
MLF32-155-ZR —
i

\ ~MLF32-300-ZR..-

1,54 A3
N\ " MLF32-300-ZR..-WN2
N O=MLF32-155-ZR..-W2
MLF32..-ZR \
- MLF32-155-ZR..-WN2
7R M
MLF32..-ZR..-W2 ohy
MLF32..-ZR..-WN2
v = travel velocity of carriage 0,5
Moy = idling drive torque
flgure18 g T
dling drive torque £ ”
Horizontal mounting position VT
4
Nm [ MLF32-300-ZR.-W2—
35| MLF32-300-ZR.-WN2 ™
3 /’7 MLF32-155-ZR...W2
MLF32-300-ZR —_ MLF32-155-ZR..-WN2
2,54
MLF32..-ZR l 2 f S MLF32-155-ZR
MLF32..-ZR.-w2 Moy
MLF32..-ZR..-WN2 1,54
1 4
v = travel velocity of carriage
Mgy = idling drive torque 0,5
Flgure 19 g OgT— L
Idling drive torque §
Vertical mounting position = VT
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3
Nm
2‘5_ MLF52'300-2R“._\
MLF52-200-ZR~
2 A
MLF52..-ZR 1,59
MLF52..-ZR..-.W2 Moy = MLF52-300-ZR..-WN2
MLF52..-ZR..-WN2 .~ MLF52-200-ZR..-W2
N “— MLF52-200-ZR..-WN2
v = travel velocity of carriage
Mo = idling drive torque 0.5
/e - 0 T T T T T T T
. _F/gurezo 2 0 1 2 3 4 5 6 7 mjs 8
Idling drive torque -
Horizontal mounting position VT
9

Nm | MLF52-300-ZR.-W2 ~
MLF52-300-ZR..-WN2

6 MLF52-200-ZR..-W2 MLF52-300-ZR ~
MLF52-200-ZR..-WN2 %
MLF52..-ZR
MLF52..-ZR..-W2
-ZR..- - e
MLF52..-ZR..-WN2 4] A S
v = travel velocity of carriage 29
My, = idling drive torque ;
flgure2l g O L o ks
Idling drive torque & )
3 Y ———

Vertical mounting position

NM | MLF52-500-E-ZR..-W2 —_
3 9" MLF52-500-E-ZR..-WN2
MLF52-245-E-ZR..-W2
| MLF52-245-E-ZR..-

.
oy
\\_\\— MLF52-500-E-ZR
- MLF52-245-E-ZR

MLF52..-E-ZR Mg,
MLF52..-E-ZR..-W2 1,54
MLF52..-E-ZR..-WN2

v = travel velocity of carriage

Mop = idling drive torque 0,54
fgwe22 g O ¢ s
Idling drive torque 3
S N ———

Horizontal mounting position
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14
Nm | MLF52-500-E-ZR.-W2 —
MLF52-500-E-ZR..-WN2 \
12
10 MLF52-245-E-ZR..-W2
MLF52-245-E-ZR..WN2
8
— MLF52-500-E-ZR
MLF52..-E-ZR
MLF52..-E-ZR.-W2 Moy 6
MLF52..-E-ZR..-WN2 /'/’——’_T
[‘_
S MLF52-245-E-2R
v = travel velocity of carriage
Mgy = idling drive torque 24
/ o 0 T T T T T T T
. .F/gure23 2 0 1 2 3 4 5 6 7 m/s 8
Idling drive torque -
Vertical mounting position 2 VT
3,5
Nm | MLF52-500-EE-ZR..-W2
3 4 MLF52-500-EE-ZR..-WN2
MLF52-260-EE-ZR..-W2 —_
5 MLF52-260-EE-ZR..-WN2
2
MLF52..-EE-ZR M MLF52-500-EE-ZR
MLF52..-EE-ZR..-W2 1.5 MLF52-260-EE-ZR
MLF52..-EE-ZR..-WN2
1 .
v = travel velocity of carriage
Mgy, = idling drive torque 0,59
/ a 0 T T T T T T T
. 'F/gure24 & 0 1 2 3 4 5 6 7 m/s 8
Idling drive torque g
Horizontal mounting position v
14
NM | MLF52-500-EE-ZR..-W2 \
124 MLF52-500-EE-ZR..-WN2
10 MLF52-260-EE-ZR..-W2 —
MLF52-260-EE-ZR..-WN2
8
l //—'MLFSMOO-EE-ZR
MLF52..-EE-ZR
MLF52.-EE-ZR.-W2 Moy 6“/
MLF52..-EE-ZR..-WN2 /
- \\
. “— MLF52-260-EE-ZR
v = travel velocity of carriage
ov = idling drive torque 2
/ w 0 T T T T T T T
_ FHgure25 g 7§ 1 2 3 4 5 6 7 mfs 8
Idling drive torque g
Vertical mounting position ¢ VT
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Length calculation of actuators

Parameters for length calculation

Total stroke length

Single-piece and
multi-piece guideways

Spacing L,, between carriages

Total length Ly, and
guideway length L,

Actuators
with external track roller guidance system

The length calculation of actuators is based on the required effective
stroke length Ny. The effective stroke length Ny must be increased
by the addition of safety spacing values on both sides of the travel
distance. It is only if bellows are present that the effective length B
must be added.

The total length Ly of the actuator is determined from the support
rail length L, and the lengths of the return units L,. If two carriages
are present, both carriage lengths L and the spacing L,; must be
taken into consideration.

Gy mm
Total stroke length

Ny mm
Effective stroke length

S mm
Safety spacing, for minimum values see table, page 87
L mm
Length of carriage

Ly mm
Length of support rail

Ly mm
Length of return unit

Lg mm
Length of wiper brushes

Liot mm
Total length of actuator

Lyt mm
Spacing between two carriages
BL mm

Effective length of bellows

FaL
Effective length factor.

The total stroke length Gy is determined from the required effective
stroke length and the safety spacings, which must be at least 85 mm.

Gy =Ny +2-S

The maximum length of single-piece support rails is 8 000 mm.
Longer support rails are supplied in units comprising several
segments. The maximum length of a multi-piece support rail is
24000 mm. Multi-piece support rails: the minimum length

of a support rail segment is 500 mm. A maximum of three support
rail segments is permissible.

The minimum spacing L,4 between two carriages is 50 mm

if the second carriage is driven (W2). If the second carriage is
non-driven (WN2), the minimum spacing L,; without bellows
is 5 mm and with bellows it is 200 mm.

The following equations are designed for one and two carriages.
The parameters and their position can be found in Figure 26 and
Figure 27 as well as in the table, page 87.

If more than two carriages are present, please consult us.

Schaeffler Technologies



Liot

Lo
_. L L =
i i .
1 _%_ A g _I_ |
: i !
S Ny s
| 60 i 1N
Ly | Ly | Ly w
: ' S
Figure 26 g
Length parameters for one carriage S
One carriage without bellows L,=Gy+L+2-L,
One carriage with bellows L, =Gy Fg +L+25
Total length _
Lot =Ly +2-Ly
Liot
Lg
_Le L L i
e I — ,
| A i -k
T |-
| i |
S Nu ) L
I L2 I
2
Figure 27 g
Length parameters for two carriages °
Two carriages without bellows L,=Gy+2 L+l +2Lg
Two carriages with bellows L, =Gy Fy +2-L+L +25
Total length _
Ligt =Ly +2-Ly
Length parameters Designation L Ly Lg S FaL
mm mm mm mm
MLF32-155-ZR 155 80 6 85 1,44
MLF32-300-ZR 300
MLF52-200-ZR 200 1155 |6 85 1,37
MLF52-300-ZR 300
MLF52-245-E-ZR 245 1155 |6 85 1,37
MLF52-500-E-ZR 500
MLF52-260-EE-ZR 260 1155 |6 85 1,37
MLF52-500-EE-ZR 500
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Actuators
with external track roller guidance system

Effective length of bellows  The effective length of bellows is the length occupied by the bellows
in the fully compressed state. Calculation is based on the total stroke
length Gy, Figure 28, equation.

o =

B, N

(@) Carriage against the right end stop
(2) Carriage against the left end stop

Figure 28
Effective length calculation

00082015

Gy - (Fg, — 1)+ 25

B, =
L 2
B, mm
Effective length of bellows
Gy mm
Total stroke length
FaL -

Effective length factor, see table, page 87.

E The maximum length L, of support rails for actuators with bellows
is 3500 mm. Longer support rails with bellows are available by
agreement.
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Mass calculation  The total mass of an actuator is calculated from the mass of ]
the actuatorwithout a carriage, the carriage with the special design: g
multi-piece guideway (FA517), integrated gearbox (GTRI) and second
carriage (W2, WN2), Figure 29. Insert the values from the table
in the following equation. The values m 5y and mgg are mandatory.

Miogr = Mpaw + Mo + My + My + My

L[m

(1) Basic design
(2 Second carriage (W2, WN2)
(3 Two-piece support rail (FA517.1)

(@) Three-piece support rail (FA517.2) @ m == m C":U _] "E E m

(® Integrated gearbox (GTRI/4, GTRI/8)

) L= o S —— i e
Figure 29 ® m ::l /—’ 4 | @

Basic and additional designs

0001986E

Values for mass calculation Designation Mass

Carriage Actuator without carriage

Maw MpoL

::kg ::kg
MLF32-155-ZR 0,73

(Lot — 160) - 0,0064 + 3,11
MLF32-300-ZR 1,38
MLF52-200-ZR 2
MLF52-300-ZR 2,93
MLF52-245-E-ZR 3,4
(Lot — 231) - 0,0120 + 7,91
MLF52-500-E-ZR 6,67
MLF52-260-EE-ZR 4,12
MLF52-500-EE-ZR 7,47
Values for mass calculation  Tpesignation Mass
(continued) Design

my m, ms

FA517.1 |FA517.2 |GTRI/4 |GTRI/8 |W2 (WN2)
MLF32-155-ZR 0,73

1,22 2,46 = = =
MLF32-300-ZR 1,38
MLF52-200-ZR 2
MLF52-300-ZR 2,93
MLF52-245-E-ZR 3,4

1,84 3,68 0,7 0,35 EET—
MLF52-500-E-ZR 6,67
MLF52-260-EE-ZR 4,12
MLF52-500-EE-ZR 7,47
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Actuators
with external track roller guidance system

Lubrication  The guidance system in linear actuators must be lubricated during
operation.

The profiled track rollers sealed on both sides by gap seals are
greased with a high quality lithium soap grease and the track roller
sizes used are classified as lubricated for life.

The bearing arrangement of the toothed belt return units is
maintenance-free.

Lubrication of the guideway  The raceways are lubricated by means of lubrication and wiper units
containing oil-soaked felt inserts. These inserts are supplied from
the factory already soaked with oil (H1 authorisation for the food
industry).

m The lubrication and wiper units are integrated in the MLF carriage
0 and must be supplied with oil via lubrication nipples.

For relubrication of the guideway raceways, oils with a viscosity
of 460 mmZ2/s are recommended.

Relubrication intervals  The relubrication intervals are essentially dependent
on the following factors:

the travel velocity of the carriage

the load

the operating temperature

the stroke length

the environmental conditions and environmental influences
the mounting position.

Lubrication intervals  The lubrication intervals are dependent on the environmental
influences. The cleaner the environment, the smaller the quantity
of lubricant consumed. The time and quantity can only be
determined precisely under operating conditions since it is not
possible to determine all the influences by calculation.

An observation period of adequate length must be allowed.

E Fretting corrosion is a consequence of lubricant starvation and
is visible as a reddish discolouration of the opposing raceway or
the outer ring of the track roller. Lubricant starvation can lead
to permanent damage to the system and therefore to its failure.
It must be ensured that the lubrication intervals are reduced
accordingly in order to prevent fretting corrosion.

When actuators are lubricated, the right and left lubrication point
on each carriage must always be used. In order to ensure that

a significant oil reserve is formed for dispensing oil to the raceways,
all lubrication points on a carriage must always be used.
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Relubrication quantities  Relubrication should be carried out wherever possible with several TN
partial quantities at various times instead of the complete quantity =ty
atthe time of the relubrication interval. Grease quantities, see table.

Grease quantities Linear actuator Relubrication quantity
per lubrication nipple and
per end face
~g

MLF32..-ZR 1to2
MLF52..-ZR 2to3
MLF52..-E-ZR 2to3
MLF52..-EE-ZR 2to3

Relubrication procedure  Relubrication should be carried out whilst the carriage is moving and
warm from operation over a minimum stroke length corresponding
to one carriage length.

During lubrication, it must be ensured that the grease gun, grease,
lubrication nipple and the environment of the lubrication nipple are
clean.

Lubrication nipples for relubrication  In the case of actuators, the running shafts are relubricated
by means of oil-soaked felt lubrication inserts in the lubrication
and wiper units fitted on both end faces of the compact carriage,
which can be reoiled via drive fit lubrication nipples NIP A1,
Figure 30.

MLF..-ZR

Figure 30 L | N — .
Mounting situation of the drive fit
lubrication nipple NIP A1

00018139
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Actuators
with external track roller guidance system

Relubrication points  The felt lubrication inserts in the lubrication and wiper units fitted
are reoiled via drive fit lubrication nipples NIP A1. Lubrication can
be carried out from both end faces of the carriage, see table and
Figure 31. All MLF sizes contain lubrication and wiper units each with
two lubrication nipples in order to allow coating of both running
shafts.

MLF..-ZR

~
N
1=
S
@
=3
S
S

Figure 31 /

Lubrication points

Position of relubrication points Designation Mounting dimensions
Actuator Clamping actuator bse hgg ls¢
mm mm mm
MLF32..-ZR MKLF32..-ZR 72,2 20,5 1,5
MLF52..-ZR MKLF52..-ZR 105 29,2 1,5
MLF52..-E-ZR MKLF52..-E-ZR 90 35,3 1,5
MLF52..-EE-ZR MKLF52..-EE-ZR 90 35,3 1,5
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T-slots  The slots in the support rail are designed for T-bolts according to
DIN 787 and T-nuts according to DIN 508, Figure 32.
T-nuts and T-bolts are inserted using filling slots in the support rail.

13,1
i I
|
1 ( ‘ 12,5
4,8
MLF i | A
8,1
g
Figure 32 - 20 - :

Dimensions of T-slots

Filling openings  Thefilling openings are located on three sides of the linear actuator:
on both sides and underneath, Figure 33.

0N

(@ Filling opening

Figure 33 25
Filling opening in support rail

00019962
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Connectors for switching tags

Figure 34
Connectors for switching tags
on the carriage

Mounting dimensions
for switching tags

Mounting dimensions
for switching tags
(continued)

Mounting position and
mounting arrangement

Actuators

with external track roller guidance system

Switching tags can be screw mounted to the carriage in order to
activate switches. The position and size are dependent on the size,
Figure 34 and table.

lsg

s
Lo el

| . GggXtgg
63 163
s []
@ | = =
—+— . ———

g i e
g | Be3%tes
Actuator Mounting dimensions (both sides)

Lateral

Jiss Jie3 lsg hsg

mm mm mm mm
M(K)LF32-155-ZR 91 30 32 28,7
M(K)LF32-300-ZR 104,5
M(K)LF52-200-ZR 120 = 40 41,1
M(K)LF52-300-ZR 90
M(K)LF52-245-E-ZR = = = =
M(K)LF52-500-E-ZR
M(K)LF52-260-EE-ZR = = = =
M(K)LF52-500-EE-ZR
Actuator Mounting dimensions (both sides)

Underside
GsgGe3 |tsgmax |63 bes le
t63 max

mm mm mm mm mm
M(K)LF32-155-ZR M3 10 = - -
M(K)LF32-300-ZR
M(K)LF52-200-ZR M3 10 30 3 85
M(K)LF52-300-ZR 135
M(K)LF52-245-E-ZR M3 10 30 10,5 107,5
M(K)LF52-500-E-ZR 235
M(K)LF52-260-EE-ZR M3 10 30 15,5 115
M(K)LF52-500-EE-ZR 235

Due to their construction and the linear guidance system fitted,
actuators are suitable for all mounting positions and mounting
arrangements. Possible mounting arrangements are shown starting

Figure 35.

In addition to the horizontal mounting with the carriage facing
“upwards” described as “common”, these actuators are also

suitable in many cases for a vertical mounting position.
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(@) Movable carriage
(2) Stationary carriage

Figure 35
Movable or stationary carriage

(@) Horizontal
@ Tilted
(3 Vertical

Figure 36
Mounting positions

(1) Mounting position 0°
(2 Mounting position 180°
(® Mounting position 90°

Figure 37
Mounting positions

Mounting of actuators with a carriage to one side or suspended
overhead is only possible under certain circumstances in the case
of a longer stroke length or total stroke length. In such cases,
please consult the Schaeffler engineering service.

The carriage and load must be secured against autonomous travel or
dropping if the actuators are used in a vertical or tilted mounting
position. This can be achieved, for example, by means of a brake or
counterweight. The drop guard must function in manual operation
as well as in motor operation, especially if the motor has no current.

Safety guidelines (especially in relation to personal protection) must
be observed.

@

5

000176BE

000176E4

0001838F
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Mounting

Actuators longer than 8 000 mm

(@) Support rail segment 1,
Ly, is always the first segment
after the drive

(2 Support rail segment 2
(3 Support rail segment 3
(@) Drive

Figure 38
Actuators longer than 8 000 mm,
Ly, is always on the drive side

1]

Interchange
of actuator components

Actuators
with external track roller guidance system

The normal steps in the mounting of an actuator are as follows:
location of the support rail on the adjacent construction

mounting of the components to be moved on the carriage or
carriages.

Actuators longer than 8 000 mm are supplied as multi-piece units,
Figure 38. These are supplied partially assembled after function
checking. At their destination, these actuators must then

be assembled in accordance with the fitting manual supplied.

Any parts necessary for joining of the support rail segments and
screw mounting of the second return unit are also supplied.
This include retaining plates, fixing screws, nuts and dowels.

Ltm

L,
L Lta - Lts -
! & h C
(Jh [ p— = & B = e e B = |
| v C——lr <& o = o | & o

)G i | || oo |
B! _\ = i

Yo' o\ o

'@

000198C3

Support rails in multi-piece actuators must be supported at their
joints both during assembly and during operation.

For the fitting and assembly of actuator components, a fitting
and maintenance manual is available for each series of actuator.
Please consult the Schaeffler engineering service.
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Maintenance Failure to carry out maintenance, incorrect maintenance, assembly
errors and lubrication errors as well as inadequate protection
against contamination can lead to premature failure of actuators.

Maintenance work is restricted in general to relubrication,
cleaning and regular visual inspection for damage.

Maintenance intervals, especially the intervals between
relubrication, are influenced by:

travel velocity

load

temperature

stroke length

environmental conditions and influences.

E Guidance parts relevant to function must be greased and supplied
with lubricant via appropriate lubrication points.

Cleaning  If heavy contamination is present, actuators must be cleaned
in order to ensure reliable function. Suitable cleaning tools include
paintbrushes, soft brushes and soft cloths.

E Abrasives, petroleum ether and oils must not be used.

Schaeffler Technologies AL1 | 97



Accuracy
Length tolerances

Lot = total length
L, = length of support rail

Figure 39
Length tolerances

Tolerances

Actuators

with external track roller guidance system

The length tolerances of actuators are shown in Figure 39and
the table.

- ' oD o OO ; i3 =,
| . g — - [Ee— ] _
I | o4 o b | =
o
@ g
8
Total length Ly of actuator Tolerance
mm mm
Single-piece actuator Liot < 1000 +2
1000 = Lo < 2000 *3
2000 = Ly < 4000 *4
4000 = Lo *5
Multi-piece actuator?) 24000 = Loy +0,1% of Loy

1 Not possible for actuators MLF52..-ZR..-GTRI and MKLF..-ZR.
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Straightness of support rails  The support rails in actuators are precision straightened and
the tolerances are better than DIN 17615.

The tolerances are arithmetic mean values and are stated
forindividual series and sizes, see table.

Tolerances  Tlength L, MLF32..-ZR MLF52..-ZR
of support rail MKLF32..-ZR MKLF52..-ZR
ty t3 Torsion |t t3 Torsion

mm mm mm mm mm mm mm

L, = 1000 0,5 0,2 0,3 0,4 0,2 0,3
1000 <L, = 2000 1 0,3 0,6 0,8 0,3 0,6
2000 <L, = 3000 1,5 0,4 0,9 1,2 0,4 0,9
3000 <L, = 4000 2 0,5 1,2 1,5 0,5 1,2
4000 <L, = 5000 2,5 0,6 1,5 1,9 0,6 1,5
5000 <L, = 6000 3 0,7 1,8 2,5 0,7 1,8
6000 <L, = 7000 3,5 0,8 2,1 2,9 1 2,1
7000 <L, 4 0,9 2,4 3,4 1,2 2,4

Figure 40 shows the method for determining the straightness
of the support rail.

i tz\

= o,

@1 |
Wj th
t,, t3 = straightness tolerance |

@c’-—bﬂ WSS

Figure 40
Measurement method
for straightness tolerances

000175C2
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Ordering example,
ordering designation

Available designs

Actuators

with external track roller guidance system

Available designs of linear actuators MLF, see table.

Design Linear actuator
with external track roller guidance system
Size Size code
Carriage length Length L mm
Type of drive Toothed belt ZR
Drive variants Drive shaft [ ]
Integrated planetary gearbox? GTRI
Additional function Integrated planetary gearbox? GTRI
Gear reduction ratio i
Additional, driven carriage Second, driven carriage W2
Spacing between carriages L, mm
Additional, non-driven carriage |Second, non-driven carriage WN2
Spacing between carriages Lyq mm
Anti-corrosion protection? Corrosion-resistant design RB
Cover Bellows FBALG
Location of carriage Threaded holes
Support rail Single-piece
Two-piece? FA517.1
Support rail segment lengths Ly mm
Lty mm
Three-piece? FA517.2
Support rail segment lengths Ly mm
Lty mm
Ly3 mm
Lengths Total length Lot mm
Total stroke length Gy mm

@ Standard scope of delivery.
M Design not available.

1 Not suitable for combination with multi-piece support rail.

2) Not suitable for combination with integrated planetary gearbox (GTRI).
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Designation and suffixes
MLF

32 52 52-E 52-EE
155, 300 200, 300 245, 500 260, 500
ZR ZR ZR ZR
AL, AR, RL, AL-AL, AL-AR, AL-RL, AR-AL, AR-AR, AR-RL, RL-AL, RL-AR, RL-RL, 0Z

| AL, AR, AL-AL, AL-AR, AL-RL, AR-AL, AR-AR, AR-RL

n GTRI GTRI GTRI
| | 4; 8 4;8 4;8
W2 W2 W2 W2
State value for Ly; (Ly; = 50 mm)

WN2 WN2 WN2 WN2
State value for L,; Ly; = 5 mm for actuators without bellows, Ly; = 20 mm for actuators with bellows
RB RB RB RB
FBALG FBALG FBALG FBALG
([ ] (] (] (]

[ J (] [ J [ J
FA517.1

State value for Lt; and Ly,, see page 106.

If these lengths are not stated, Ly; and Ly, will be determined by Schaeffler.

FA517.2

State value for Ly, Ly, and L3, see page 106.

If these lengths are not stated, Lyy, Ly, and Ly will be determined by Schaeffler.

to be calculated from total stroke length, see page 86

to be calculated from effective stroke length, see page 86
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Actuators
with external track roller guidance system

External track roller guidance Linear actuator MLF
system, toothed belt drive with external track roller guidance system
Size code 52
Carriage length L 200 mm
Drive by toothed belt ZR
Drive shaft on left side AL

Carriage with threaded holes -

Three-piece support rail with support rail segment FA517.2

lengths LTl = LT2 = LT3 =5504 mm

Total length Ly 16743 mm

Total stroke length Gy 16300 mm
Ordering designation ~ MLF52-200-ZR-AL-FA517.2/16743-16300

(Lyy = Ly = Lt3 = 5504 mm), Figure 41

E Note total length of carriage. Support rail segment lengths L4, L1
and Ly3 must be stated.

1
MLF52-200-ZR-AL-FA517.2/16743-16300

—— e e

- 7

A L |
| ) L3 (5 504)
-~
P // ///
) /16743
" Ly, (5508) 1

- ___»»_» /--/ Vs /
P s
/ / /

o, L Gsow)
. »_!/ L.” (5 504)/

Figure 41
Ordering designation

0001A5EQ
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External track roller guidance
system, toothed belt drive,
planetary gearbox

Ordering designation

1]

Figure 42
Ordering designation

Linear actuator

with external track roller guidance system
Size code

Carriage length L

Drive by toothed belt

Drive shaft on left side
Integrated gearbox

Gear reduction ratio

Second, non-driven carriage
Spacing between carriages L4
Carriage with threaded holes
Total length Lyt

Total stroke length Gy

MLF52-200-ZR-AL-GTRI/8-WN2/7243-6300

(Lyg =300 mm), Figure 42

MLF

52

200 mm
ZR

AL

GTRI

8

WN2
300 mm

7243 mm
6300 mm

Note total length of carriage. Spacing L,; between carriages must be

stated.

——

MLF52-200-ZR-AL-GTRI/8-WN2/7243-6300

00082052
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Actuators By

0001811F

External track roller guidance system I
Toothed belt drive H11
Basic design ’

Bellows (FBALG)

| £
MLF..-ZR
Dimension table - Dimensions in mm
Designation Dimensions Mounting dimensions
By |H L By |Bs |B7a |Dgs |Dg7 |dgs [dge |Gsa3z |Gsz |H1 [Hy [Hy H7
G7 h7
MLF32-155-ZR 155
—— 86 82 75 74 |2 70 80 |20 |61 |M8 M6 |32 66,5 81,5 |47
MLF32-300-ZR 300
MLF52-200-ZR 200
— XX 130 |119 112 |111 |2 95 115 (20 |76 |M10 |M8 |46,1 98,6 |118,3 |65,4
MLF52-300-ZR 300
MLF52-245-E-ZR 245
———— X X 145 | 125 112 111 |2 95 |[115 (20 |76 |M10 [M8 |53,8 |98,6 [118,3 |65,4
MLF52-500-E-ZR 500
MLF52-260-EE-ZR 260
—— 155 | 125 112 |111 |2 95 115 (20 |76 |M12 [M8 |55 98,6 [118,3 | 65,4
MLF52-500-EE-ZR 500

Calculation of lengths L, and Ly, see page 86.

D Only for actuators without bellows.

2 (1) Drive fit lubrication nipple NIP A1, see page 92.
(2 Filling openings in carrier profile, see page 93.
(3) Switching tag connectors on carriage, see page 94.
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| ol I |
d\ﬂ' | | &5
& ﬁ 1 | 1 '
2 =
MLF..-ZR
@@, ®?
hi3 |his |hgs JB43 Js |Jas |iBs |La LeV |Lgs |Npgs [Nigs |Nrgs |[Tse ty3 tg7
*0,5 *0,1 max. |max.
25 |- 41,5 59 100 ;45 43 80 6 25 |6 16 3,5 2,303 |14 12
25 |50 |60,6 90 110 ;10 80 [115,5 |6 31 |67 |25 3,5 4+0,5 20 15
25 |50 |60,6 |105 160 ;15 80 |1155 |6 31 |[6P |25 3,5 | 405 24 15
25 |50 |60,6 |115 180 ;20 80 |115,5 |6 31 |67 |25 3,5 |4*0:5 24 15
dgg|Dag

- L _
" Jua - g
o
Jig3
B72
B,
B75

MLF..-ZR - Top view
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Actuators

External track roller guidance system
Toothed belt drive
Multi-piece support rail

00018122

MLF32..-ZR..-FA517
MLF52..-ZR..-FA517

Dimension table - Dimensions in mm

Designation Mounting dimensions
Two segments Three segments Big Hig hig Lig
MLF32-155-ZR-FA517.1 MLF32-155-ZR-FA517.2

15 40 5 300
MLF32-300-ZR-FA517.1 MLF32-300-ZR-FA517.2
MLF52-200-ZR-FA517.1 MLF52-200-ZR-FA517.2

15 45 15 400
MLF52-300-ZR-FA517.1 MLF52-300-ZR-FA517.2
MLF52-245-E-ZR-FA517.1 MLF52-245-E-ZR-FA517.2

15 45 15 400
MLF52-500-E-ZR-FA517.1 MLF52-500-E-ZR-FA517.2
MLF52-260-EE-ZR-FA517.1 MLF52-260-EE-ZR-FA517.2

15 45 15 400
MLF52-500-EE-ZR-FA517.1 MLF52-500-EE-ZR-FA517.2

Other geometrical features, see page 104 and page 105.

1 Support rails: segment lengths (L1, = 500 mm), see page 86.

00018124

00018123

MLF..-ZR..-FA517.2 - Three segments?
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Actuators By,

External track roller guidance system
Toothed belt drive
Integrated planetary gearbox

00018125

MLF52..-ZR..-GTRI

Dimension table - Dimensions in mm

Designation Dimensions of planetary gearbox
Bz |Bzu  |b7s Dgs [Dgs |Ds7 dg7  [Hzz  |[Tes Ts7

F7 F10

max. min. | max. max.
MLF52-200-ZR-GTRI/4 9 168 112,5 19 100 102 130 8,5 115 50,5 16
MLF52-200-ZR-GTRI/8 158 102,5 14 80 85 100 6,6 85 40,5 10
MLF52-300-ZR-GTRI/4 5 168 112,5 19 100 102 130 8,5 115 50,5 16
MLF52-300-ZR-GTRI/8 158 102,5 14 80 85 100 6,6 85 40,5 10
MLF52-245-E-ZR-GTRI/4 ) 168 112,5 19 100 102 130 8,5 115 50,5 16
MLF52-245-E-ZR-GTRI/8 158 102,5 14 80 85 100 6,6 85 40,5 10
MLF52-500-E-ZR-GTRI/4 . 168 112,5 19 100 102 130 8,5 115 50,5 16
MLF52-500-E-ZR-GTRI/8 158 102,5 14 80 85 100 6,6 85 40,5 10
MLF52-260-EE-ZR-GTRI/4 9 168 112,5 19 100 102 130 8,5 115 50,5 16
MLF52-260-EE-ZR-GTRI/8 158 102,5 14 80 85 100 6,6 85 40,5 10
MLF52-500-EE-ZR-GTRI/4 5 168 112,5 19 100 102 130 8,5 115 50,5 16
MLF52-500-EE-ZR-GTRI/8 158 102,5 14 80 85 100 6,6 85 40,5 10

Other geometrical features, see page 104 and page 105.

87
.-| — Tes e Tg7
i Tse
B %x l D ——
=E§a ' ol
- 14— 1r DPssDass Dgs|Dag
A °
_E ksi L
~— B ot ! ¥ .
Dg7min. a5 g Tgs %
Da7 max. 8 8
Planetary gearbox with reduction ratio i = 4 Planetary gearbox with reduction ratio i = 8
with drive flange with drive flange
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Actuators

External track roller guidance system
Toothed belt drive

Second, driven carriage

Second, non-driven carriage

Dimension table - Dimensions in mm

Second, driven carriage Second, non-driven carriage
Designation With Without Designation With Without
bellows bellows bellows bellows
Lxl min Lxl min Lxl min Lxl min
MLF32-155-ZR-W2 50 50 MLF32-155-ZR-WN2 20 5
MLF32-300-ZR-W2 50 50 MLF32-300-ZR-WN2 20 5
MLF52-200-ZR-W2 50 50 MLF52-200-ZR-WN2 20 5
MLF52-300-ZR-W2 50 50 MLF52-300-ZR-WN2 20 5
MLF52-245-E-ZR-W2 50 50 MLF52-245-E-ZR-WN2 20 5
MLF52-500-E-ZR-W2 50 50 MLF52-500-E-ZR-WN2 20 5
MLF52-260-EE-ZR-W2 50 50 MLF52-260-EE-ZR-WN2 20 5
MLF52-500-EE-ZR-W2 50 50 MLF52-500-EE-ZR-WN2 20 5

Other geometrical features, see page 104 and page 105.

1 L,, = spacing between carriages, L, iy = minimum spacing between two carriages.
x1 x1 min

Lxl

Q
9
<
o
Q
000181C1 E t H

MLF..-ZR-W2, MLF..-ZR-WN2?)
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Actuators

External track roller guidance system
Toothed belt drive
Performance data

0001753E

Load directions

Performance data
Designation Carriage guidance system for each carriage
Basic load ratings per carriage Permissible static moment
ratings per carriagel
Load direction | Load direction Il | Load direction Il
Compressive load | Tensile load Lateral load
dyn. stat. dyn. stat. dyn. stat. Mox per | Moy per | Moz per
C Co C Co C Co
N N N N N N Nm Nm Nm
MLF32-155-ZR (-W2, -WN2, -FA517) 130 70
4100 2400 4100 2400 | 6600 4200 30
MLF32-300-ZR (-W2, -WN2, -FA517) 425 210
MLF52-200-ZR (-W2, -WN2, -FA517)
MLF52-200-ZR-GTRI/4 (-W2, -WN2) 10000 | 5200 |10000 | 5200 (16800 10000 (110 290 150

MLF52-200-ZR-GTRI/8 (-W2, -WN2)

MLF52-300-ZR (-W2, -WN2, -FA517)
MLF52-300-ZR-GTRI/4 (-W2, -WN2) 10000 5200 (10000 [ 5200 {16800 |10000 |110 760 390
MLF52-300-ZR-GTRI/8 (-W2, -WN2)

MLF52-245-E-ZR (-W2, -WN2, -FA517)
MLF52-245-E-ZR-GTRI/4 (-W2, -WN2) 17800 | 8900 |17800 | 8900 (28400 15500 |180 800 460
MLF52-245-E-ZR-GTRI/8 (-W2, -WN2)

MLF52-500-E-ZR (-W2, -WN2, -FA517)
MLF52-500-E-ZR-GTRI/4 (W2, -WN2) 17 800 8900 |17800 | 8900 [28400 (15500 |180 3050 (1670
MLF52-500-E-ZR-GTRI/8 (-W2, -WN2)

MLF52-260-EE-ZR (-W2,-WN2, -FA517)
MLF52-260-EE-ZR-GTRI/4 (-W2, -WN2) 20000 10000 (20000 |10000 |32400 |18200 215 1100 620
MLF52-260-EE-ZR-GTRI/8 (-W2, -WN2)

MLF52-500-EE-ZR (-W2, -WN2, -FA517)
MLF52-500-EE-ZR-GTRI/4 (-W2, -WN2) 20000 |10000 |20000 (10000 |32400 18200 |215 3100 1650
MLF52-500-EE-ZR-GTRI/8 (-W2, -WN2)
Optionally available by agreement with bellows (FBALG).

D The values are single loads and apply when the underside of the actuator is fully supported.
If there are several carriages per actuator or combined loads are present, these must be reduced.

2 Maximum permissible drive torque on drive stud.
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Mounting geometry of track rollers

e | 11

Moment Drive
Track rollers g][i;rigﬁa Feed Maximum | Toothed belt Toothed gears
e e per rev- drive 2) and gearboxes
Spacings olution | torque Type Mass | Permissible | Mass
m operating | moment
R, R, R, Iy 1 force of inertia
mm |[mm |[mm|cm#4 cm# mm Nm kg/m [N kg - cm?
4XLFR50/8-6-2Z 22(5) 20,5 (54 | 104 76 175 18 20AT5 0,068 640 2,2
270 73,5 12,6
4XLFR5201-10-2Z | 60 |29,3 |83 |386 301 67,5 18 32AT10 (0,2 1750 2,54
33,75 7,5 0,85
270 73,5 12,6
4XLFR5201-10-2Z | 160 [29,3 |83 |386 301 67,5 18 32AT10 (0,2 1750 2,54
33,75 7,5 0,85
270 73,5 12,6
4XLFR5301-10-2Z {105 |35,3 |90 |386 301 67,5 18 32AT10 (0,2 1750 2,54
33,75 7,5 0,85
270 73,5 12,6
4XLFR5301-10-2Z {360 |35,3 |90 |386 301 67,5 18 32AT10 (0,2 1750 2,54
33,75 7,5 0,85
270 73,5 12,6
4XLFR5302-10-2Z {120 |35,3 |95 |386 301 67,5 18 32AT10 (0,2 1750 2,54
33,75 7,5 0,85
270 73,5 12,6
4XLFR5302-10-2Z [360 |35,3 |95 |386 301 67,5 18 32AT10 (0,2 1750 2,54
33,75 | 7,5 0,85
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Clamping actuators
with external track roller guidance system

Toothed belt drive



Clamping actuators
with external track roller guidance system
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Product overview Clamping actuators
with external track roller guidance system

Basic design  mKLF.-zR

External
track roller guidance system

Toothed belt drive

00014CEA

Al

. External  myiF5) .7R..-GTRI
track roller guidance system

Toothed belt drive
Integrated planetary gearbox

00017AA4
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Clamping actuators
with external track roller guidance system

Features Actuators MKLF..-ZR are designed for special applications and
correspond in their basic design and technical characteristics to
the actuators MLF..-ZR. While the carriages in the linear actuator
always travel in the same direction, clamping actuators have two
carriages moving in synchronised opposing directions.

With the exception of the special designs, the information
on the features of clamping actuators matches the information
on the features of linear actuators, see page 71.

Designs  Clamping actuators of series MKLF..-ZR are available in various
designs, see table. The possible designs and combinations vary
according to the size and actuator type.

Available designs Suffix Description Design
- Two carriages moving in opposing directions Basic design
GTRI Integrated planetary gearbox Standard
RB Corrosion-resistant design Special design

Special designs  Special designs are available by agreement. Examples of these are
clamping actuators:
with an additional, non-driven carriage

with an additional, non-driven carriage of different length and/or
wide carriage

with several driven and non-driven carriages
(of different length and/or wide carriage)

with reinforced or antistatic toothed belt or toothed belt
of high temperature design

with T-strips inserted in the T-slots of the support rail
with bellows resistant to welding beads

with extended carriages

with a compressed air connection in the return units
with a drive stud of special dimensions

with special machining.
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Clamping actuators
with external track roller guidance system

Drive  The actuators are available without a drive shaft as well as with
a drive shaft on the left side, right side or passing through the unit,
see table. Possible combinations and drive variants, see also

page 115.

Suffixes Drive variants Suffix
Drive shaft on left side AL
Drive shaft on right side AR
No drive shaft 0z
Drive shaft on both sides (left and right) RL

3) 2) ) 1) (2) (3)
© 0 O /O 0o O

(1) Filling slot for T-nuts and T-bolts

(2) Reference side
(carriage side with eccentric bolts)

(3) Drive and marking side (2)
[ —{ 7 e ]

0z

Figure 1
Drive variants

000189BE
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BT,
Mechanical accessories A large number of accessories are available for clamping actuators @T;/Q?LE}
with external track roller guidance system. The allocation of b&}%

accessories, see table, is valid if the data match the Technical
principles, page 13, and the Design and safety guidelines,
page 118.

Allocation Linear actuator MKLF..-ZR
Size 32 [52
Fixing brackets, see page 811

WKL-48X 48X 35 ®

WKL-65X65X35 -

WKL-65X65X30-N -

WKL-65X65X35-N -
Clamping lugs, see page 829

SPPR-28x30 @
T-nuts, see page 835

MU-DIN 508 M6X8 @

MU-M4 X8 @
(similar to DIN 508)

T-nut made from corrosion-resistant steel, see page 835
MU-DIN 508 M68-RB @
T-bolts, see page 835
SHR DIN 787-M8X8X32 @
Rotatable T-nuts, see page 836
MU-M4 X< 8-RHOMBUS
MU-M6x8-RHOMBUS
Positionable T-nuts, see page 836
MU-M4 X 8-POS
MU-M5Xx8-POS
MU-M6x8-POS
MU-M8x8-P0OS
Hexagon nuts, see page 837
MU-ISO 4032 M8
T-strips, see page 837
LEIS-M6/8-T-NUT-SB-ST
LEIS-M8/8-T-NUT-SB-ST
LEIS-M6/8-T-NUT-HR-ST
LEIS-M6/8-T-NUT-HR-ALU
LEIS-M6/8-T-NUT-ST
Connector sets (parallel connectors), see page 8
VBS-PVB8
VBS-PVB8/10
Slot closing strips, see page 838
NAD-8X 4,5 @
NAD-8X11,5 @
(@ Suitable.
(@ Only for the lowest lateral T-slot in the support rail.
(® Only with M5 screws, only in the lateral T-slots in the support rail.
(@ For T-slots in the support rail.

(® T-strips must already have been inserted at the time of despatch.
(® Swivel type T-strip.

el o] [@lelel®

®)

®)

OB ®®®ee ® ®ee®el ®®

OB ©® @®®eel ® ®®®®l ®®

)
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Clamping actuators
with external track roller guidance system

Designand  See section Actuators with external track roller guidance system,
safety guidelines  pasge 68. The following pages describe exclusively the differences
between the clamping actuators MKLF and the linear actuators MLF.

Idling drive torque  The idling drive torque M, of linear actuators is calculated
for a constant velocity and for a horizontal (My,) or vertical (Mg,)
mounting position, starting Figure 2. The idling drive torque
increases with increasing travel velocity. The data in the diagrams
are maximum values.

2,5
Nm
o /’ﬂf‘j/z': |
/ MKLF32-300-2R —/
l 151/ MKLF32-155-ZR -
N“Uh1
MKLF32..-ZR
v = travel velocity of carriage 0,5
Moh = idling drive torque
/_‘/gurez S 0 T T T T T T T
. . & 0 1 2 3 4 5 6 7 m/s 8
Idling drive torque g
Horizontal mounting position S VT
4
Nm [ MKLF32-300-ZR—~._
3,54 >

3 // MKLF32-155-ZR—""
2,51

MOV
MKLF32..-ZR 1,54
1 B
v = travel velocity of carriage
Mo, = idling drive torque 0,54
FI:gUf(:’j’ 3 0 T T T T T T T
. . a 0 1 2 3 4 5 6 7 m/s 8
Idling drive torque g
=3 Y ——

Vertical mounting position
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MKLF52-300-ZR
MKLF52-200-ZR

v = travel velocity of carriage
Moy = idling drive torque

Figure 4
Idling drive torque
Horizontal mounting position

MKLF52-300-ZR
MKLF52-200-ZR

v = travel velocity of carriage
Mo, = idling drive torque

Figure 5
Idling drive torque
Vertical mounting position

MKLF52-500-E-ZR
MKLF52-245-E-ZR

v = travel velocity of carriage
Mo = idling drive torque

Figure 6
Idling drive torque
Horizontal mounting position

00018288

MUv

0001828A

00018286

Nm
2,54

MKLF52-300-ZR —~
MKLF52-200-ZR ~\

MKLF52-200-ZR

MKLF52-500-E-ZR =
MKLF52-245-E-7ZR — "
s

v [
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Clamping actuators
with external track roller guidance system

14
Nm MKLF52-500-E-ZR — |
12+ =

\\\——________________________'

104 MEKLF52-245-E-ZR g

B

MKLF52-500-E-ZR Mgy 6
MKLF52-245-E-ZR

44
v = travel velocity of carriage
Mgy = idling drive torque 2
/i ~ 0 T T T T T T
. . Figure 7 & 0 1 2 3 4 5 6 7 mjs 8
Idling drive torque -
Vertical mounting position ° v/
3,5
Nm
5 | MKLF52-500-EE-ZR —~_ .
MKLF52-260-EE-ZR ﬂ\\‘\\
\\\\\ \\\
2,54 - |
2

MKLF52-500-EE-ZR Mgy1,54
MKLF52-260-EE-ZR

v = travel velocity of carriage

Mgp, = idling drive torque 0,5+
Fzglll?g é? 2 0 T T T T T T
. . Iy 0 1 2 3 4 5 6 7 m/s 8
Idling drive torque 3 /
g ==

Horizontal mounting position

14

i MKLF52-500-EE-ZR—!
124 ™

3 .
—-——-——-——-------—-.-—-;l*"'_—-—--—-----_-—---_---_
10+ MKLF52-260-EE-ZR -~ '

\\

MKLF52-500-EE-ZR Mg, 6
MKLF52-260-EE-ZR

4
v = travel velocity of carriage
Mo, = idling drive torque 2+
i 0 T T T T T T
Figure 9 0 1 2 3 4 5 6 7 m/s 8

Idling drive torque
Vertical mounting position

00018285
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Length calculation

of clamping actuators

Parameters for length calculation

Total stroke length

Support rails

Minimum spacing L
between carriages

The length calculation of clamping actuators is based on the
required effective stroke length Ny. The effective stroke length Ny
is the minimum necessary stroke length of a carriage.

The two effective stroke lengths Ny must be increased by the
addition of safety spacing values on both sides.

The total length Ly of the clamping actuator is determined from
the support rail length L,, the lengths of the return units L, and
the minimum spacing between the carriages Ly pin-

Gy mm

Total stroke length

Ny mm
Effective stroke length per carriage
S mm

Safety spacing, for minimum values see table, page 122
L mm

Length of carriage

L, mm

Length of support rail

Ly mm

Length of return unit

Lg mm

Length of wiper brushes

Ltot mm

Total length of actuator

[ mm

Spacing between the carriages when moved together.

The total stroke length Gy is determined from the two required
effective stroke lengths and the safety spacings, which must be
at least 85 mm.

Clamping actuators are only available with a single-piece support
rails. The maximum length of a guideway is 8 000 mm.

The minimum spacing L, between the carriages when moved
togetheris 20 mm.
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Total length Ly, and
guideway length L,

Figure 10

Length features of the actuator

Two carriages without bellows

Total length

Length parameters

Clamping actuators

with external track roller guidance system

The following equations are designed for the clamping actuator.
The parameters and their position can be found in Figure 10and

the table.
Liot
Lt,» LQ La
Lo Ls_ -
1 (4
N
s Ny Ny S
Gy Gy g
=2 - 2 g
|_2 :GH+2'L+Lk +2L6
Ligt =Ly +2-Ly
Designation L Ly Lg S
mm mm mm mm

MKLF32-155-ZR 155 80 6 85
MKLF32-300-ZR 300
MKLF52-200-ZR 200 115,5 6 85
MKLF52-300-ZR 300
MKLF52-245-E-ZR 245 115,5 6 85
MKLF52-500-E-ZR 500
MKLF52-260-EE-ZR 260 115,5 6 85
MKLF52-500-EE-ZR 500
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Mass calculation  The total mass of a clamping actuator is calculated from the mass
of the actuator without a carriage, the carriage and the special
design: integrated gearbox (GTRI). Insert the values from the table
in the following equation. The values my 5y and mgq are mandatory.

Mige = Mpaw + MpoL + M3

Lmt
@ | L b |
1 |
| |
(1) Basic design ) o
(2 Integrated gearbox (GTRI/4, GTRI/8) '@ [ 1 l
Figure 11 g
Basic and additional designs ©
Values for mass calculation  Tpegignation Mass
Carriage Actuator without carriage
Maw MpoL
~kg ~kg
MKLF32-155-ZR 1,8 (Liot — 160) - 0,0063 + 3,11
MKLF32-300-ZR 3,17
MKLF52-200-ZR 4,82
MKLF52-300-ZR 6,9
MKLF52-245-E-ZR 7,69
(Lot — 231) - 0,0116 + 7,91
MKLF52-500-E-ZR 14,34
MKLF52-260-EE-ZR 9,06
MKLF52-500-EE-ZR 15,86
Values for mass calculation  Tpegignation Mass
(continued) Design
my
GTRI/4 GTRI/8
~kg ~kg
MKLF32-155-ZR = =
MKLF32-300-ZR - -
MKLF52-200-ZR
MKLF52-300-ZR
MKLF52-245-E-ZR
0,7 0,35
MKLF52-500-E-ZR
MKLF52-260-EE-ZR
MKLF52-500-EE-ZR
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Clamping actuators
with external track roller guidance system

Lubrication  Theinformation on lubrication of clamping actuators MKLF matches
the information on the lubrication of linear actuators MLF,
see page 90.
Grease quantities Clamping actuator Relubrication quantity
per lubrication nipple and
per end face
=
MKLF32..-ZR 1t02
MKLF52..-ZR 2t03
MKLF52..-E-ZR 2t03
MKLF52..-EE-ZR 2t03
T-slots  The slots in the support rail are designed for T-bolts according
to DIN 787 and T-nuts according to DIN 508, Figure 12.
T-nuts and T-bolts are inserted using filling slots in the support rail.
131
1
! 12,5
4,8
MKLF | !
l
Figure 12 Eg«

Dimensions of T-slots

Filling openings  The filling openings are located on three sides of the clamping

actuator: on both sides and underneath, Figure 13.

() Filling opening

00019962

Figure 13 25
Filling opening in support rail )
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Accuracy The information on the accuracy of clamping actuators MKLF
matches the information on the accuracy of linear actuators MLF,
see page 98.
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Ordering example,
ordering designation

Available designs

Clamping actuators
with external track roller guidance system

Available designs of clamping actuators MKLF, see table.

Design Clamping actuator
with external track roller guidance system
Size Size code
Carriage length Length L mm
Type of drive Toothed belt ZR
Drive variants Drive shaft [ ]
Integrated planetary gearbox GTRI
Additional function Integrated planetary gearbox GTRI
Gear reduction ratio i
Anti-corrosion protection?) Corrosion-resistant design RB
Location of carriage Threaded holes
Lengths Minimum spacing between Ly mm
the carriages
Total length Liot mm
Total stroke length Gy mm

@ Standard scope of delivery.
M Design not available.

1 Not suitable for combination with integrated planetary gearbox (GTRI).
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Designation and suffixes
MKLF

32 52 52-E 52-EE
155, 300 200, 300 245, 500 260, 500
ZR ZR ZR ZR

AL, AR, RL, AL-AL, AL-AR, AL-RL, AR-AL, AR-AR, AR-RL, RL-AL, RL-AR, RL-RL, 0Z

| AL, AR, AL-AL, AL-AR, AL-RL, AR-AL, AR-AR, AR-RL

| GTRI GTRI GTRI

| | 4; 8 4;8 4;8

RB RB RB RB

[ ] [ ] [ [ ]

Customer specification L, (where L = 20 mm)

to be calculated from total stroke length, see page 121

to be calculated from effective stroke length, see page 121
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Clamping actuators
with external track roller guidance system

External track roller guidance  Clamping actuator

system, toothed belt drive with external track roller guidance system MKLF
Size code 52
Carriage length L 200 mm
Drive by toothed belt ZR
Drive shaft on left side AL
Corrosion-resistant design RB

Carriage with threaded holes -
Spacing between carriages when moved

together L 250 mm
Total length Lyt 2393 mm
Total stroke length Gy 1500 mm

Ordering designation ~ MKLF52-200-ZR-AL-RB/2393-1500 (L, = 250 mm), Figure 14

E Note total length of each carriage. Spacing L, between
the carriages when moved together must be stated.

| :
MKLF52-200-ZR-AL-RB/2393-1500

00017A62

Figure 14
Ordering designation
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External track roller guidance

Clamping actuator

system, toothed belt drive, ~ With external track roller guidance system MKLF
planetary gearbox ~ Size code 52
Carriage length L 200 mm
Drive by toothed belt ZR
Drive shaft on left side AL
Integrated gearbox GTRI

Gear reduction ratio 4
Carriage with threaded holes -
Spacing between carriages when moved

together L 500 mm
Total length Lo 2143 mm
Total stroke length Gy 1000 mm

Ordering designation

1]

MKLF52-200-ZR-AL-GTRI/4/2143-1000 (L, = 500 mm), Figure 15

Note total length of each carriage. Minimum spacing L, between
the carriages when moved together must be stated.

1 ]
e

MKLF5 2-200-2R-AL—GTRI//2143-1 000

— —r

I |

L,
500 (/k),--’ll

ai?
J

Figure 15
Ordering designation

00017A63
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Clamping actuators

External track roller guidance system
Toothed belt drive

Two carriages moving in opposing directions
Basic design

00017563

MKLF..-ZR

Dimension table - Dimensions in mm
Designation Dimensions Mounting dimensions

B, |H L Bi |Bs |Be2 |B7z |dgs |dgs |Dgs |Ds7 [Gs3 [Ggz [hi3 |hay |hgs

h7 G7 +0,5

MKLF32-155-ZR 155
—_— 75 82 86 74 94 |2 20 |61 |70 80 | M8 M6 |25 |- 41,5
MKLF32-300-ZR 300
MKLF52-200-ZR 200
— 112 | 119 130 (111 |140 |2 20 |76 |95 |115 [M10 |[M8 |25 |50 |60,6
MKLF52-300-ZR 300
MKLF52-245-E-ZR 245
— 112 | 125 145 |111 |155 |2 20 (76 |95 |115 [M10 |M8 |25 |50 |60,6
MKLF52-500-E-ZR 500
MKLF52-260-EE-ZR 260
—— 112 |125 155 (111 |165 |2 20 (76 |95 |115 [M12 |[M8 |25 |50 |60,6
MKLF52-500-EE-ZR 500

Calculation of lengths L, and Ly, see page 121.
1) (1) Drive fit lubrication nipple NIP A1, see page 92.

(2) Filling openings in carrier profile, see page 124.
(3) Usable switching tag connectors only on carriage without wraparound, see page 94.
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MKLF..-ZR
®, @, @Y
Hi |Hy |Hg H7  |Hex |igs [Ja3 |Je3 |Juas |La Le |Le2 |Lss |Nmss [Nigs [Ntes [ts3s [tg7 |[Tss
+0,1 max. | max.
32 |66,5 | 81,5 |47 |102 |43 | 59 |100 ;45 80 |6 | 80 |25 [6P° |16 [3,5 |14 [12 |2,3%03
46,1 (98,6 |118,3 | 65,4 [131 [80 | 90 [110 ;10 115,5 [6 [120 |31 |6P® |25 [3,5 [20 |15 |[4%05
53,8 98,6 |118,3 |65,4 [137 [80 |105 |160 ;15 115,5 |6 [120 |31 |6P |25 [3,5 [24 |15 |[4*05
70 98,6 [118,3 [65,4 (137 |80 |115 [180 ;20 115,5 [6 [120 |31 |6P |25 [3,5 [24 |15 |[4%05
dgg|Dag
MKLF..-ZR - Drive flange, drive shaft
— L -—
- ILaa -
s
872 (1) == N
PaN Yoy
= T dle@l = ¢ o @] ° 5—1 °© e @ —
Byl 1—-- E'—Bs?:'————— —t-— By -Jas——— I j—l—‘
— I =] °i =] -] =] ‘;’0 [ & 0' =] e o || —
B72 o e @ | Gasxtas @ U =
&
MKLF..-ZR - Top view of long carriage
1)
@
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Clamping actuators
External track roller guidance system

Toothed belt drive

Two carriages moving in opposing directions

Integrated planetary gearbox

MKLF52..-ZR..-GTRI

00018125

Dimension table - Dimensions in mm

Designation Dimensions of planetary gearbox
B72 |B7s b74 Dgs  |Dsgs Dg7 dg7  |Hz  |[Tes Te7

F7 F10

max. min. max. max.
MKLF52-200-ZR-GTRI/4 9 168 112,5 19 100 102 130 8,5 115 50,5 16
MKLF52-200-ZR-GTRI/8 158 102,5 14 80 85 100 6,6 85 40,5 10
MKLF52-300-ZR-GTRI/4 . 168 112,5 19 100 102 130 8,5 115 50,5 16
MKLF52-300-ZR-GTRI/8 158 102,5 14 80 85 100 6,6 85 40,5 10
MKLF52-245-E-ZR-GTRI/4 ) 168 112,5 19 100 102 130 8,5 115 50,5 16
MKLF52-245-E-ZR-GTRI/8 158 102,5 14 80 85 100 6,6 85 40,5 10
MKLF52-500-E-ZR-GTRI/4 5 168 112,5 19 100 102 130 8,5 115 50,5 16
MKLF52-500-E-ZR-GTRI/8 158 102,5 14 80 85 100 6,6 85 40,5 10
MKLF52-260-EE-ZR-GTRI/4 ) 168 112,5 19 100 102 130 8,5 115 50,5 16
MKLF52-260-EE-ZR-GTRI/8 158 102,5 14 80 85 100 6,6 85 40,5 10
MKLF52-500-EE-ZR-GTRI/4 5 168 112,5 19 100 102 130 8,5 115 50,5 16
MKLF52-500-EE-ZR-GTRI/8 158 102,5 14 80 85 100 6,6 85 40,5 10

1) Other geometrical features, see page 130 and page 131.

L DB? ;11in. -
DB? max,

1

TS'E
-—

00018127

 Te7
0 Ll _Taes
)
DgsDae
L
H g
Tgs g
g

Planetary gearbox with reduction ratio i = 4

with drive flange

132 | AL1

Planetary gearbox with reduction ratio i = 8

with drive flange
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Clamping actuators

External track roller guidance system
Toothed belt drive

Two carriages moving in opposing directions
Performance data

0001753E

Load directions

Performance data
Designation Carriage guidance system for each carriage

Basic load ratings per carriage Permissible static Track rollers

moment ratin)gs
-

Load direction | | Load direction Il | Load direction I11 | P€" €@rmage

Compressive Tensile load Lateral load

load

dyn. stat. | dyn. stat. | dyn. stat. Mox per | Moy per | Moz per

C Co C Co C Co

N N N N N N Nm Nm Nm
MKLF32-155-ZR 130 70

4100| 2400| 4100| 2400| 6600 | 4200 | 30 4XLFR50/8-6-2Z

MKLF32-300-ZR 425 210

MKLF52-200-ZR
MKLF52-200-ZR-GTRI/4 10000 | 5200|10000| 5200|16800 (10000 [110 290 150 |[4XLFR5201-10-2Z
MKLF52-200-ZR-GTRI/8

MKLF52-300-ZR
MKLF52-300-ZR-GTRI/4 10000 | 5200|10000| 5200|16800 (10000 [110 760 390 |[4XLFR5201-10-2Z
MKLF52-300-ZR-GTRI/8

MKLF52-245-E-ZR
MKLF52-245-E-ZR-GTRI/4 | 17800 | 8900 (17800 | 8900 | 28400 |15500 | 180 800 460 |4XLFR5301-10-27
MKLF52-245-E-ZR-GTRI/8

MKLF52-500-E-ZR
MKLF52-500-E-ZR-GTRI/4 | 17800 | 8900 (17800 | 8900 | 28400 |15500 | 180 3050 |1670 |4XLFR5301-10-27
MKLF52-500-E-ZR-GTRI/8

MKLF52-260-EE-ZR
MKLF52-260-EE-ZR-GTRI/4 | 20 000 | 10 000 | 20 000 | 10000 | 32 400 | 18200 |215 1100 620 |[4XLFR5302-10-2Z
MKLF52-260-EE-ZR-GTRI/8

MKLF52-500-EE-ZR
MKLF52-500-EE-ZR-GTRI/4 | 20 000 | 10 000 | 20000 | 10000 | 32400 | 18200 |215 3100 [1650 |4XLFR5302-10-27
MKLF52-500-EE-ZR-GTRI/8

D The values are single loads and apply when the underside of the actuator is fully supported.
If there are several carriages per actuator or combined loads are present, these must be reduced.

2 Moment of inertia of area of “closed” support rail (= support rail without free milled area on base).
In comparison with these values, the moment of inertia of area |, of the side with the free milled area
on the base is reduced to an insignificant degree and the moment of inertia of area I, is reduced
by approx. 10%.

3) Maximum permissible drive torque on drive stud.
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Mounting geometry of track rollers

0
~
~
~
-
1=}
=3
S

A E

Y

Moment Drive
of inertia Ratio | Feed Maximum | Maximum | Toothed belt Toothed gears
g; gz:?ger profile per drive drive and gearboxes
Spacings reyol- torque? | speed Type Mass | Permissible | Mass
ugfn m operating | moment
Earriage force of inertia
Re Ry Ry |l I,
mm [mm |mm [cm4 cm? mm Nm min~1 kg/m [N kg - cm?
22(5) 20,5 (54 |104 76 - 175 18 2740 20AT5 [0,068 640 2,2
= 270 73,5 1780 12,6
60 |29,3 [83 |386 301 4 67,5 18 4000 32AT10 (0,2 1750 2,54
8 33,75 7,5 4000 0,85
- 270 73,5 1780 12,6
160 [29,3 |83 (386 301 4 67,5 18 4000 32AT10 (0,2 1750 2,54
8 33,75 7,5 4000 0,85
= 270 73,5 1780 12,6
105 |35,3 [90 |[386 301 4 67,5 18 4000 32AT10 (0,2 1750 2,54
8 33,75 7,5 4000 0,85
- 270 73,5 1780 12,6
360 |35,3 [90 |[386 301 4 67,5 18 4000 32AT10 (0,2 1750 2,54
8 33,75 7,5 4000 0,85
= 270 73,5 1780 12,6
120 |35,3 [95 |[386 301 4 67,5 18 4000 32AT10 (0,2 1750 2,54
8 33,75 7,5 4000 0,85
- 270 73,5 1780 12,6
360 [35,3 |95 |[386 301 4 67,5 18 4000 32AT10 |0,2 1750 2,54
8 33,75 7,5 4000 0,85
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Actuators
with internal track roller guidance system

Toothed belt drive
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Actuators
with internal track roller guidance system
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ithi 0 ACtkuatﬁrs Linear actuator Characteristics
wit '"te”?; trac rot er Mounting Length of | Maximum Load
guidance system cross-section | carriage | support rail carrying
widthxheight length capacity
L L,
Single- | Multi-
piece |piece
mm mm mm mm

MLFI20-130-ZR 40X 45 130 2000 |- From all
MLFI20-250-ZR 250 directions

MLFI25-130-ZR..-N 58X56 130 4000 |- From all
MLFI25-250-ZR..-N 250 directions

MLFI25-500-ZR..-N 500

MLFI34-260-ZR 65X85 260 6000 |- From all
directions

MLFI50-250-C-ZR..-N 88X110 250 8000 | 24000 |From all
MLFI50-500-C-ZR..-N 500 directions

MLFI140-240-3ZR..-N 180X105 240 8000 | 24000 |From all
MLFI140-500-3ZR..-N 500 directions

MLFI200-365-3ZR..-N 260X145 365 8000 | 24000 |From all
MLFI200-500-3ZR..-N 500 directions

MLFI50-250-C-LN-ZR..-N [ 88X110 250 8000 | 24000 |From all
MLFI50-500-C-LN-ZR..-N 500 directions

1 Basic load ratings C and Cy in the compressive direction
of the actuator guidance system.
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Track roller | Basic load ratings | Toothed belt drive Permissible [ Maxi- [Maxi- |Repeat |Operating | Mounting
guidance | of carriage guid- toothed belt | mum mum accuracy |tempera- | position
system ance system?) operating |travel |accel- ture

dyn. stat. Toothed belt | Feed per force velocity | eration

revol-

© Co ution

N N mm N m/s m/s2  |mm °C
Angular 850 400 |20-AT-3 81 175 4 20 +0,1 0to+80 |Preferably
contact ball | 1100 560 horizontal,
bearings, vertical also
adjusted possible
clearance-
free
Angular 1750 950 |25-AT-5 85 420 4 20 +0,1 0to+80 |Preferably
contact ball | 3400 |2050 horizontal,
bearings, vertical also
adjusted possible
clearance-
free
Angular 10300 |5400 |W-8-PU-32-STD|144 1400 8 40 - 0to+80 |Preferably
contact ball horizontal,
bearings, vertical also
adjusted possible
clearance-
free
Angular 6500 (3360 [50-AT-10 200 1880 8 40 +0,1 0to+80 | Preferably
contact ball {11400 |5200 horizontal,
bearings, vertical also
adjusted possible
clearance-
free
Angular 17500 |8000 |3X40-AT-10 160 4500 8 40 +0,1 0to+80 |Both
contact ball horizontal
bearings, and vertical
adjusted
clearance-
free
Angular 21000 | 9400 |[3X50-AT-10 230 5640 8 40 *0,1 0to+80 |Both
contact ball horizontal
bearings, and vertical
adjusted
clearance-
free
Angular 9500 (4400 50-BATK-10 200 1880 8 40 *0,1 0to+80 |Preferably
contact ball {19500 |9200 horizontal,
bearings, vertical also
adjusted possible
clearance-
free
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Product overview Actuators
with internal track roller guidance system

Basic design  MLFI20..-ZR, MLFI25..-ZR, MLFI34..-ZR

Internal track roller
guidance system

Toothed belt drive

000189E0

00018982

00018980
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Actuators
with internal track roller guidance system

Features Linearactuators MLFI..-ZR and MLFI..-3ZR comprise:
a carriage available in various lengths
an internal track roller guidance system
a support rail unit with internal running shafts for the carriage
a toothed belt drive

two return units (in the case of sizes MLFI25 and MLFI34,
the return unit is integrated).

Actuators MLFI..-(3)ZR are driven linear units of a lightweight
construction. Their area of application is characterised by low to
moderate accuracy requirements, long travel distances with
consistently low displacement resistance and low to moderate
loads and moments. They facilitate high travel velocities and

are resistant to contamination. Their smooth running characteristics
are ensured by two pairs of large sized, maintenance-free track
rollers.

The carriages have three or four track rollers and run on two

parallel internal shafts inserted in the support rail. The track rollers
on a carriage are set clearance-free. A track roller is a double row
angular contact ball bearing with a heavy section, profiled outer ring.

Drive is provided by a preloaded, wear-resistant toothed belt that is
guided and wrapped at the ends by external or internal return units.

Accessories available for the actuators include fasteners and
connectors, couplings and coupling housings and electric drive
components such as motors, motor/gearbox units and controllers.

The track rollers are mounted internally and are completely covered
by the toothed belt guided in the guideway. This design with internal
profiled track rollers gives a wide range of actuator cross-sections,
from small rectangular or square cross-sections up to large
rectangular cross-sections.

Designs  Linear actuators of series MLFI..-(3)ZR are available in various
designs, see table. The possible designs and combinations vary
according to the size and actuator type.

Available designs Suffix Description Design
- One driven carriage Basic design
LN Low Noise design, only for MLFI50..-C-ZR Standard
FA517 Multi-piece support rail Standard
RB Corrosion-resistant design Special design
W2 Second, driven carriage Standard
N Two fixing slots in carriage Standard
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Actuators
with internal track roller guidance system

Special designs  Special designs are available by agreement. Examples of these are
linear actuators:

with more than two driven carriages
with two (or more) driven carriages of different length

with reinforced or antistatic toothed belt or toothed belt
of high temperature design

without drive
with T-strips inserted in the T-slots of the support rail
with extended carriages

with a compressed air connection in the support rail or
in the return units

with a drive stud of special dimensions
with special machining.

Combinations  Possible combinations are:

linear actuator with two driven carriages and
a multi-piece support rail

linear actuator in the Low-Noise design and
with two driven carriages and a multi-piece support rail.

Carriage  The carriage has a saddle plate made from anodised aluminium.
Itis guided by three or four profiled track rollers of series LFR.
The carriage is set clearance-free by means of eccentric bolts
in the track rollers.

The carriage contains integral tensioners on both sides for
the toothed belt. The available carriage lengths are dependent
on the actuator sizes, see table and Figure 1, page 143.

Lengths of carriages Series Carriage length Suffix

mm

MLFI20..-ZR 130 130
250 250

MLFI25..-ZR 130 130
250 250
500 500

MLFI34..-ZR 260 260

MLFI50..-C-ZR 250 250
500 500

MLFI140..-3ZR 240 240
500 500

MLFI200..-3ZR 365 365
500 500
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Figure 1
Carriage

Longer carriage or second carriage

Movable or stationary carriage

(1 Movable carriage
(2) Stationary carriage

Figure 2
Movable or stationary carriage

00018708

The carriages of linear actuators are available in various lengths.
Longer carriages allow support of higher moment loads.

Optionally, a second driven carriage can be fitted.

A movable carriage is mounted and used as follows, Figure 2:
where a long stroke length or total length is required
predominantly for horizontal mounting.

A stationary carriage is mounted and used as follows, Figure 2:
where a short stroke length is required
predominantly for vertical mounting.

®

00017A19
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Lubrication

Location

Support rail unit

Guideway length

T-slots

Return unit

Actuators
with internal track roller guidance system

The carriage is fitted with lubrication nipple units. These are used to
lubricate the guidance shafts of the guideway. The track rollers are
greased and do not require lubrication.

For location on the adjacent construction, the carriages have two or
more T-slots to which the structure to be moved is fixed.
Exceptions: In the case of MLFI20..-ZR and MLFI34..-ZR, the carriage
has threaded holes.

The support rail unitis a composite unit. It comprises a carrier profile
made from anodised aluminium with two rolled-in high precision
running shafts to grade h6 made from high alloy steel.

The running shafts are hardened and ground. Since the support rail
has very high bending rigidity, it can be used to span large gaps.

The maximum guideway length is dependent on the size,
see Product matrix, page 138.

Longer lengths can be achieved starting from size MLFI50 by
combining several support rail segments. The support rail segments
are connected at their butt joints by means of two laterally screw
mounted and dowelled aluminium plates.

One return unit and the carriage are premounted on the first support
rail segment. The other support rail segments with the screw
mounted and dowelled aluminium plates, the second return unitand
the toothed belt are supplied in addition and must be fitted by

the customer, see section Mounting, page 179.

Support rails and carriages (with the exception of MFLI20 and
MLFI34) have T-slots for standardised T-nuts. These are used in order
to fix the actuators to the adjacent construction, page 175.

The return units of the linear actuator MLFI20 comprise a support
rail segment that has been adapted, Figure 3. The return units of
the linearactuators MLFI25 and MLFI34 are integrated in the support
rail. The return units of the linear actuators MLFI50, MLFI140 and
MLFI200 are incorporated in a housing made from profiled anodised
aluminium.

In all return units, the shafts are supported on both sides by ball
bearings lubricated for life. The toothed belt is wrapped by means
of a gear mounted on the shaft.

144
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Figure 3
Return unit of MLFI20..-ZR

00018709

Figure 4
Return unit
of MLFI25..-ZR, MLFI34..-ZR

0001A0E3

Figure 5
Return unit of MLFI..-3ZR

0001A072

Toothed belt A reinforced toothed belt is fitted that allows the transmission
of high tensile forces with a long rating life. Tensioning of the belt
is carried out by means of the tensioning unit in the carriage.
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Drive

Suffixes

() Filling slot
for T-nuts and T-bolts
on single-piece support rails

(2) Reference side
(carriage side with eccentric bolts)

(3) Drive and marking side

Figure 6
Drive variants

Actuators

with internal track roller guidance system

The actuators are available without a drive shaft as well as with
a drive shaft on the left side, right side or passing through the unit,
see table. Possible combinations and drive variants, see also sec-

tion Designs, page 141.

Drive variants Suffix
Drive shaft on left side AL
Drive shaft on right side AR
No drive shaft 0z
Drive shaft on both sides (left and right) RL
{r<:> K_<2> lFQ§> /F<§> f_<2} \i\ \
| [
[ ] T oot i J'HJ L[Tl oot i [ ]
AR AL
7 (1) / {2) _/@ jr@ (2 (1)
|
= ) o
AR-AR AL-AL
<) D ® D @
] L /_’ ] I:l
: ] 4SO+ [ l : § +SO+ I l
AR-RL AL-RL
) (2 €D R @ &
A . ViR
I ] +© G+ I 1 F 1 +904+ [ |
RL RL-RL
(3) /—\g F 1) (1) f{z‘; (3)
I | I P\_
Er; J oot i ! | oot i ;
AL-AR 0Z
~3) 2y 1) (25 {3~
Ay ot S A\ s
A JASERSAN / A ,
[ 1+ 84 [ | I 1 +004+ [ | |
mip
RL-AR RL-AL

<
b
i

))
00082083

146 | AL1

Schaeffler Technologies



Drive elements  Foractuators, Schaeffler also supplies components such as
couplings, coupling housings and planetary gearboxes as well as
servo motors and servo controllers, Figure 7.

Example:
MLFI20-130-ZR

(@) Actuator with internal track roller
guidance system and toothed belt drive
(linear actuator given here as an example)

@ Coupling KUP
(3 Coupling housing KGEH
(@) Servo motor MOT

Figure 7
Linear actuator with drive elements

00017A09

Proven drive combinations  The combination of the necessary drive components for vertical and
horizontal applications as a function of the mass to be moved,
the acceleration and the travel velocity of carriages is shown on
page 681.
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Actuators
with internal track roller guidance system

Mechanical accessories A large number of accessories are available for linear actuators with
internal track roller guidance system. The allocation of accessories,
seetable, isvalid if the data match the Technical principles, page 13,
and the Design and safety guidelines, page 150.

Allocation  Tinear actuator MLFI..-ZR MLFI..-3ZR
Size 20 [25 [34 |50 140|200
Fixing brackets, see page 811

WKL-48X48%X35 - - -
WKL-65X65X35 - - -
WKL-65X65X30-N - |- |®
WKL-65X65X35-N - - -
WKL-90X90X35-N - - -
WKL-98X98X35 - - -
Clamping lugs, see page 829
SPPR-12X20 ® [- |- |- - -
SPPR-13,5%20 - |- |- |® - -
SPPR-22X20 - |- - |- ® -
SPPR-24X20 - |l o |- - -
SPPR-23X30 - |- - |® - -
SPPR-26X30 - - - - -
SPPR-28X30 - - - -
T-nuts, see page 835
MU-DIN 508 M4 X5 -
MU-M3 X5 -
(similar to DIN 508)
MU-DIN 508 M6 X8 - - -
MU-M4 X8 - - -
(similar to DIN 508)
MU-DIN 508 M8X 10 - - - - -
MU-M6X10 - - - - -
(similar to DIN 508)
T-nuts made from corrosion-resistant steel, see page 835
MU-DIN 508 M4X5-RB - |l® |6 |- ® -
MU-DIN 508 M6xX8-RB - - - ®
MU-DIN 508 M8X10-RB - - - . -

() Suitable.

(@ Only for the lowest lateral T-slot in the support rail.

(3@ Only with M5 screws, only in the lateral T-slots in the support rail.
(@ For T-slots in the support rail.

(® For T-slots in the support rail and carriage.

(® For 5 mm wide T-slots in the support rail.

(@ For 8 mm wide T-slots in the support rail and carriage.

For 10 mm wide T-slots in the support rail.

relele] |
©@

O I®I®|E
®

@ Q@

©)

®Q
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Allocation  T[jnearactuator MLFI..-ZR, MLFI..-3ZR

(continued)  gpe 20 [25 [34 [s0 [140 [200
T-bolts, see page 835
SHR DIN 787-M5X 5% 25 @ |® |® |- ®
SHRDIN 787-M8X8X 32 - - - ® @
SHR DIN 787-M10X10X40 |- - -
Rotatable T-nuts, see page 836
MU-M3 X 5-RHOMBUS @ |® |@ |-
MU-M4 x 8-RHOMBUS - - -
MU-Mé6 % 8-RHOMBUS - - -
MU-M8X 10-RHOMBUS - - - -
Positionable T-nuts, see page 836
MU-Mé4 X 5-POS
MU-M5 X 5-POS
MU-M4X8-POS - - -
MU-M5X8-POS - - -
MU-M6X8-POS - - -
MU-M8X8-POS - - -
Hexagon nuts, see page 837
MU-ISO 4032 M5 ® |6 |@
MU-ISO 4032 M8 - - -
MU-ISO 4032 M10 - - - -
T-strips, see page 837
LEIS-M4/5-T-NUT-SB-ST ® |® |@ |- ® |-
LEIS-M4/5-T-NUT-HR-ALU @@ |00 @O |- ®® |-

LEIS-M6/8-T-NUT-SB-ST - - - ® |® |®

LEIS-M8/8-T-NUT-SB-ST - - - ® |©® |®
LEIS-M6/8-T-NUT-HR-ST - - - ®0 |00 (0O
LEIS-M6/8-T-NUT-HR-ALU - - - ®0 |00 @@
LEIS-M4/5-T-NUT-ST - ®0 00 |00 |®® |®®

LEIS-M6/8-T-NUT-ST - - - ®0 (@@ |(@®O®
LEIS-M8/10-T-NUT-ST - - - - - ®0®

Connector sets (parallel connectors), see page 838
VBS-PVBS - - - ®
VBS-PVB10 - - - -
VBS-PVB8/10 - - -

Slot closing strips, see page 838
NAD-5X5,7 ® |®
NAD-8X 4,5 - - -
NAD-8X11,5 - = -
NAD-10X6,5 - = -

(@ Suitable.

(@ For T-slots in the support rail.

(® For T-slots in the support rail and carriage.

(® For 5 mm wide T-slots in the support rail.

(@ For 8 mm wide T-slots in the support rail and carriage.

For 10 mm wide T-slots in the support rail.
(@ These must be inserted in the T-slots at the manufacturing plant.
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Design and
safety guidelines

Load carrying capacity and

load safety factor

Deflection

Diagrams

Actuators
with internal track roller guidance system

The load carrying capacities and load safety factors to be observed
differ as a function of the mounting position, see section Technical
principles, page 12 and Product preselection matrix, page 138.

The deflection of linear actuators is essentially dependent on

the support spacing, the rigidity of the support rail, the adjacent
construction and the bearing arrangement. As the rigidity of these
components increases, the deflection of the actuators is reduced.

The diagram values are determined for a bearing arrangement or
clamping which is in theory infinitely rigid and are subdivided into
locating/non-locating and locating/locating bearing arrangements,
starting Figure 8, page 151.

The deflection of the support rail is valid under the following
conditions:

support rail unit comprising carrier profile and guidance shafts
support spacings up to 8000 mm

introduction of the load at the centre of the carriage
if this is at the centre point between the bearing points.

The diagrams represent guide values only for the deflection of

the support rail, starting Figure 12, page 152. The effect of deflection
on the rating life of the guidance system is not taken into
consideration.

Itis not possible to provide deflection diagrams for actuators
with two carriages since there will be different spacings between
the carriages. In such cases, please consult the Schaeffler Group
Industrial engineering service.
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(@ Locating bearing arrangement
(2 Non-locating bearing arrangement

Figure 8
Deflection about the z axis

00017A0A

(@ Locating bearing arrangement
(2 Locating bearing arrangement

)| —

Figure 9
Deflection about the z axis

00017A0B

(@) Locating bearing arrangement "
(2 Non-locating bearing arrangement 1

Figure 10 ® | ! @
Deflection about the y axis

00017A0C

(@) Locating bearing arrangement "
(2 Locating bearing arrangement |

Figure 11 @ | @
Deflection about the y axis

00017A0D
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Actuators
with internal track roller guidance system

2
mm -
1,84
1,7
1,6
1,5
1,4
1,31
1,2
1,1
1 .
A 0,91
AVY 0,81
MLFI20..-ZR 071
0,6
X X X 0,51
Locating/non-locating bearing arrangement 0,41
A,y = deflection 0,31
| = support spacing gii
5 ’0’ T T T T T
" N 0 200 400 600 800 1000 1200 1400 1600 mm 2000
Figure 12 3 .
Deflection about the z axis S
1,2
mm-
1
0,9
0,8
1 0.7
0,6
A, oN
0,5 25 N —=
MLFI20..-ZR .6l ;g n N
100 N-— [
. . . 0.3 125N-— \\\
Locating/locating bearing arrangement 150 N— Y
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A,y = deflection
| = support spacing 0,14
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, IS 1] 200 400 600 800 10001200 1400 1600 mm 2000
Figure 13 = |
Deflection about the z axis S >
1,6
mm-
1,4
1,3
1,2
1,1
‘1 -
0,94
0,84
A, 0,71
MLFI20..-ZR 0,6
0,54
X X i 0,47
Locating/non-locating bearing arrangement 0.3-
A, = deflection 0’2 |
| = support spacing 0’1 |
o

T T T T T
0 200 400 600 800 1000 1200 1400 1600 mm 2000

| ———

Figure 14
Deflection about the y axis

0001770D
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MLFI20..-ZR

Locating/locating bearing arrangement
A, = deflection
| = support spacing

Figure 15
Deflection about the y axis

MLFI25..-ZR

Locating/non-locating bearing arrangement
A,y = deflection
| = support spacing

Figure 16
Deflection about the z axis

MLFI25..-ZR

Locating/locating bearing arrangement
A,y = deflection
| = support spacing

Figure 17
Deflection about the z axis
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Actuators
with internal track roller guidance system

5
mm |
4 -5
3,5
3 .
2,5
Ay, 2
MLFI25..-ZR
1,5
Locating/non-locating bearing arrangement 1
A, = deflection
| = support spacing 0.5
- D T T T T T T T
" S 4 ) , 37 4
Figure 18 & 0 100 800 1200 1600| 2000 2400 2800 3200 mm 4000
Deflection about the y axis S
5
mm -]
4
3,5
3 .
254
AVZ 2
MLFI25..-ZR
1,5 1
Locating/locating bearing arrangement 1
A, = deflection
| = support spacing 0,54
E (4] T T T T T T T 1
/:/:g-ure 19 g 0 400 800 12001 60(: 2000 2400 2800 3200 mm 4000
Deflection about the y axis S -
5
mm -
[‘ 4
3,54
3 A
255
AVV 72
MLFI34..-ZR
1,54
Locating/non-locating bearing arrangement 1
A,y = deflection
| = support spacing 0,57
0" T

0 500 1000 1500 2000 2500 3000 mm 4000

| ——

Figure 20
Deflection about the z axis

0001A0AC
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MLFI34..-ZR

Locating/locating bearing arrangement
A,y = deflection
| = support spacing

Figure 21
Deflection about the z axis

MLFI34..-ZR

Locating/non-locating bearing arrangement
A, = deflection
| = support spacing

Figure 22
Deflection about the y axis

MLFI34..-ZR

Locating/locating bearing arrangement
A,, = deflection
| = support spacing

Figure 23
Deflection about the y axis
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Actuators
with internal track roller guidance system

5
mm
4 A
3,59
3 —
2,59
Ayy ,
MLFI50..-C..-ZR ’
1,5
Locating/non-locating bearing arrangement 1
A,y = deflection
| = support spacing 0,54
N Q- — T T T T T T
, IS 0 1000 2000 3000 4000 5000 6000 mm 8000
Figure 24 3 l
Deflection about the z axis S
5
mim
4
3,5
3 —
2,5
A"‘!’ 2
MLFI50..-C..-ZR
1,5
Locating/locating bearing arrangement 1 4
A,y = deflection
| = support spacing 0,5
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/-'/:gureZ5 g (4} 1000 2000 3000 l 4000 5000 6000 mm 8000
Deflection about the z axis S -
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2000N
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Locating/non-locating bearing arrangement 1
A, = deflection
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Deflection about the y axis
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AV? E
MLFI50..-C..-ZR
Locating/locating bearing arrangement
A, = deflection
| = support spacing
" S 000
Figure 27 3 ! 8
Deflection about the y axis S
5
mm
4 4
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MLFI140..-3ZR
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Locating/non-locating bearing arrangement 1 4
A,y = deflection
| = support spacing 0,5
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Figure 28 3 l
Deflection about the z axis S =
5
mm -
4 —
3,5
3 —
255
A"’\" 2 -
MLFI140..-3ZR
1,55
Locating/locating bearing arrangement 1
A,y = deflection
| = support spacing 0,57
s 0 | T T T T T
, = 0 1000 2000 3000 4000 5000 6000 mm 8000
Figure 29 =

| ———

Deflection about the z axis
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Actuators

with internal track roller guidance system

5
mm
4 4
3,54 3000 N—"x._\\
2500 N— -
3 2000 N—MQ:‘“
1500 N e e
2,57 1000 N
A\.’? 2 |
MLFI140..-3ZR
1,5
Locating/non-locating bearing arrangement 1
A, = deflection
| = support spacing 0,51
9 Q- T T T T
. < 1000 2000 3000 4000 5000 6000 mm 8000
Figure 30 g !
Deflection about the y axis S
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Figure 31 g '
Deflection about the y axis S -
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Locating/non-locating bearing arrangement 1 4
A,y = deflection
| = support spacing 0,54
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. = 0 1000 2000 3000 4000 5000 6000 mm 8000
Figure 32 g ;

Deflection about the z axis
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MLFI200..-3ZR

Locating/locating bearing arrangement
A,y = deflection
| = support spacing

Figure 33
Deflection about the z axis

MLFI200..-3ZR

Locating/non-locating bearing arrangement
A, = deflection
| = support spacing

Figure 34
Deflection about the y axis

MLFI200..-3ZR

Locating/locating bearing arrangement
A,, = deflection
| = support spacing

Figure 35
Deflection about the y axis
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Actuators
with internal track roller guidance system

Idling drive torque  The idling drive torque M, of linear actuators is calculated
for a constant velocity and for a horizontal (Mg},) or vertical (Mq,)
mounting position, starting Figure 36. The idling drive torque
increases with increasing travel velocity. The data in the diagrams
are maximum values.

1,2

Nm MLFI20-130-ZR-W2
MLFI20-250-ZR-W?2

MLFI20-130-ZR
MLFI20-250-ZR

MLFI20..-ZR Moy
MLFI20..-ZR..-W2

0,4
v = travel velocity of carriage
Mg, = idling drive torque 0.27
/e ®© 0 T T T T T T T
. .F/gure36 2 0 05 1 1,5 2 25 3 35 4 4,5m/s5
Idling drive torque g
Horizontal mounting position VT
1,4
Nm MLFI20-250-ZR-W2 —_
1,24 MLFI20-130-ZRW2—

\\\ g _______________._-—-—--'-'—_

S MLFI20-250-ZR
" MLFI20-130-ZR

MLFI20..-ZR Mgy 0.6

MLFI20..-ZR..-W2
0,4
v = travel velocity of carriage
Mgy = idling drive torque 0,24
/e o 0 T T T T T T T T
: Figure 37 g 0 05 1 1,5 2 25 3 35 4 45m/s5
Idling drive torque g
S VY ———

Vertical mounting position
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MLFI25..-ZR
MLFI25..-ZR..-W2

v = travel velocity of carriage
Moy = idling drive torque

Figure 38
Idling drive torque
Horizontal mounting position

MLFI25..-ZR
MLFI25..-ZR..-W2

v = travel velocity of carriage
Mo, = idling drive torque

Figure 39
Idling drive torque
Vertical mounting position

MLFI34..-ZR
MLFI34..-ZR..-W2

v = travel velocity of carriage
Mo = idling drive torque

Figure 40
Idling drive torque
Horizontal mounting position

MLFI25-130-ZR-W2 —
Nm MLFI25-250-ZR-W2
MLFI25-500-ZR-W?2

— MLFI25-130-ZR
MLFI25-250-ZR
MLFI25-500-ZR

Mon
0,4
0,2
g 0 T T T T T T T T
Q 0 0,5 1 1,5 2 2,5 3 3.5 4 4,5m/s 5
§ N ———
1,6
MLFI25-500-ZR-W2 —_|
NM | MLFI25-250-ZR- W2 — T
L4 MLFI25-130-ZR-W2 A
\\\-. \“\_
" -
1,2 .
1 - ) ,
T MLFI25-500-ZR
0.8 S MLFI25-250-ZR
" “— MLFI25-130-ZR
0w
0,6
0,4
0,2
g 0 T T T T T T T T T
a 0 05 1 1,5 2 25 3 35 4 45m/s5
§ Y ————
3,5
Nm
o MLFI34-260-ZR..-W2
2,5
MLFI34-260-ZR
2 4
Mon
1,5
1 .
0,5
% 0 T T T T i T T i 1
2 o o5 1 15 2 25 3 35 4 m/s 5
S V) ——ei—
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Actuators
with internal track roller guidance system

6
Nm
5 ] MLFI34-260-ZR..-W2
4 -4
MLFI34-260-ZR 5
3 -
MDV
MLFI34.-ZR
MLFI34..-ZR..-W2 24
v = travel velocity of carriage
Mgy = idling drive torque 1
Figure 41 g 0 : - . . . . , 1 r
|dl|ng dr|ve torque § QO 0,5 1 1,5 25 3 3,5 4 m/s 5
Vertical mounting position s e
2,5
Nm
2
| “~MLFI50-250-C-ZR
MLFI50-250-C-ZR-W2 MLFI50-500-C-ZR
MLFI50-500-C-ZR-W2
1,5
MLFI50..-C-ZR ~ Mon |
MLFI50..-C-ZR..-W2
v = travel velocity of carriage 0,5
Moy, = idling drive torque
/e w 0 T T T T T T T T T T T T T T
| figure42 4 0051 1,52 253 3,5 4 455 55 6 65 7 mfs 8
Idling drive torque g
Horizontal mounting position v
9
Nm MLFI50-500-C-ZR-W2—.
8- \‘
7—/””r_
MLFI50-250-C-ZR-W2-——~__
6_
/’;nmso-soo-c-za—\
l 5’_‘ \\
MLFI50..-C-ZR Mo, 47 ~
MLFI50-250-C-ZR
MLFI50..-C-ZR..-W2 o A1
v = travel velocity of carriage 2]
Mo, = idling drive torque 1
Figure 43 0

Idling drive torque
Vertical mounting position

0001833F

T T T T T T T T T T T T T T T
0051152 25 3 35 4 45 5 55 6 65 7 m/s 8

Vo———
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N
";_ MLFI140-240-3ZR-W2
MLFI140-500-3ZR-W?2
7_
X MLFI140-240-3ZR
6 MLFI140-500-3ZR
5_<
MLFI140.-3ZR  Mop 7]
MLFI140..-3ZR..-W2 3
v = travel velocity of carriage 2
Moy = idling drive torque .
/ © 0 T T T T T T T T T T T T T T T
. .F/gure44 a 0051 15 2 25 3 3,5 4 45 5 55 6 65 7 m/s 8
Idling drive torque -
Horizontal mounting position VT
16
Nm MLFI140-500-3ZR-W2
14
19| MLFI140-240-3ZR-W2—
10—
1| - MLFI140-500-32R
81 i
MLFI140-240-3ZR
MLFI140..-3ZR Moy
MLFI140..-3ZR..-W2 ©5
44
v = travel velocity of carriage
Mo, = idling drive torque 7]
/ ~ 0 T T T T T T T T T T T T T T T
. 'F/gure45 a 0051 15 2 25 3 35 4 45 5 55 6 65 7 m/s 8
Idling drive torque g
Vertical mounting position = VT
20
Nm
18
16~ MLFI200-365-3ZR-W2—_
MLFI200-500-3ZR-W2
141
12
\"‘w.
~—MLFI200-365-3ZR
o MLFI200-500-3ZR
MLFI200..-3ZR ~ Mon |
MLFI200..-3ZR..-W2
6_
v = travel velocity of carriage 4
Mo = idling drive torque
2_
/e < 0 T T T T T T T T T T
. ./-'/gure46 2 0 1 2 3 4 5 6 7 m/s 8
Idling drive torque g
Horizontal mounting position 8 V—=
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Actuators

with internal track roller guidance system

45

Nm
40—+

35
304

254

MLFI200..-3ZR Mg, 207
MLFI200..-3ZR..-W2

MLFI200-500-3ZR-W2 —
MLFI200-365-3ZR-W2 —,

<~ ~— MLFI200-365-3ZR
“~— MLFI200-500-3ZR

154
v = travel velocity of carriage 104
Mgy = idling drive torque .
Figure 47 0 I

Idling drive torque
Vertical mounting position

0001833B
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Length calculation of actuators  Thelength calculation of actuators is based on the required effective
stroke length Ny. The effective stroke length Ny must be increased
by the addition of safety spacing values on both sides of the travel
distance.

The total length Ly of the actuator is determined from the total
length L,, the lengths of the return units L, on both sides and

the carriage length L or the carriage length L.

If two carriages are present, both carriage lengths and the spacing
L,; between the carriages must be taken into consideration.

Parameters for length calculation Gy mm
Total stroke length
Ny mm
Effective stroke length
S mm
Safety spacing, for minimum values see table
L mm
Length of carriage
Ly mm
Total length of carriage
L, mm
Length of support rail
Ly mm
Length of return unit
Lg mm
Length of wiper brushes
Lyy mm
Length of cover plate
Ltot mm
Total length of actuator
L1 mm

Spacing between two carriages.

Total stroke length  The total stroke length Gy is determined from the required effective
stroke length and the safety spacings.

Gy=Ny+2-S

Single-pieceand  The maximum length of single-piece support rails, the maximum
multi-piece supportrails  length of a support rail and the safety spacings S are dependent on
size, see table. Actuators of size MLFI50 and above can be supplied
in a multi-piece design, see table. The shortest segment length
for MLFI50 is 500 mm, while in the case of MLFI140 and MLFI200

itis 1000 mm.
_Safety spacing'S,  Tactuator Maximum | Maximum length |Supportrail |Safety
maximum single-piece support rail | of single-piece segment spacing S
support rail length L, length L, supportrails L, | length

(FA517)

mm mm mm
MLFI20..-ZR 2000 2000 1 40
MLFI25..-ZR 4000 4000 1
MLFI34..-ZR 6000 6000 1 80
MLFI50..-C-ZR 24000 8000 3 85
MLFI140..-3ZR 24000 8000 3
MLFI200..-3ZR 24000 8000 3

Spacing L,4 between carriages  The minimum spacing L,; between two carriages is 50 mm for
sizes MLFI20, MLFI25, MLFI34 and MLFI50. For sizes MLFI140 and
MLFI200, the minimum spacing Ly, is 100 mm.
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Actuators
with internal track roller guidance system

Total length Liyand  The following equations are designed for one and two carriages.
support rail length L,  The parameters and their position can be found in figure 48and
Figure 50 as well as in the table, page 168.
If more than two carriages are present, please consult us.

L Ly Ly

MLFI20..-ZR S Ny _ s

Llul

Figure 48
Length parameters for one carriage

000826D8

One carriage L, =Gy +L+30

Size: MLFI20
Total length _ ) )
Sizes: MLFI20  [tot TLa T 2-La+2:-Log
Ly
T Ly L
-l L | Lay
1 |_1 I— T
il _.l_ | -
MLFI25..-ZR - | |
MLFI34..-ZR St Ny —1.5
-— GH ; —
. L[DI ‘§
Figure 49 - - g

Length parameters for one carriage

One carriage _ )
Size:MLFI25 2= OntL+ 2Ly
One carriage L =G4l 421
Size: MLFI34 27FHT 4
Total length

Sizes: MLFI25, MLFI34 ot =t2F2bas
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Ly Ly Ly
ln ba - Lar_|
: | | ! =
| |
b _+
I i | |
MLFI20..-ZR..-W2 Sl N .S
L GH [
L g
Figure 50 - E
Length parameters for two carriages °
Two carriages
SheiMLFl20 2= GH+2:Lrly =30
Total length
Sizesi M0 Lt =lat2li+2:Ly
L,
Ly Lyt Ly
in b0 Lo |
, il il il i ;
+ | e + |
MLFI25..-ZR..-W2 - |
MLFI34..-ZR..-W2 S| _ N _ S
| GH _________________________________________ L, -
Figure 51 = Lot - g
Length parameters for two carriages °
Two carriages
SheMiFizs L2 OHF2LE2l el
Two carriages
Size:MLF%A Ly=Gy+Ly+L+2-L, +L,
Total length _ )
Sizes: MLFI25, MLFI34  “tot =t227Las
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Actuators
with internal track roller guidance system

L[OI
Ly
[ —
Lg L
; o i i ;
MLFI50..-ZR T+l -
MLFI140..-3ZR : i |
MLFI200..-3ZR 5 Ny, S
J Gy I 2
Figure 52 I L P -
Length parameters for one carriage ©
One carriage
. Ly =Gy +L;+2-Lg
Sizes: MLFI50, MLFI140, MLFI200 2= = = &
Total length
. Lisg=L,+2-L
Sizes: MLFI50, MLFI140, MLFI200 tot =2 4
| — LYO[ -—
L =
SR e S
ks | L L
— i— N — T
i L
MLFI50..-ZR..-W2 - e |
MLFI140..-3ZR..-W2 . B .
MLFI200..-3ZR..-W2 S Ne_| '_\ L s
R C g
Figure 53 _Lbe | L, bt | 2
Length parameters for two carriages °
Two carriages
. L,=Gy+L+L;+L,q+2 L,
Sizes: MLFI50, MLFI140, MLFI200 2= =i = g
Total length L =l-+2-L
Sizes: MLFI50, MLFI140, MLFI200 i =2 &
Length parameters  “pegignation L Ly L, Le |l |S
mm mm mm mm mm mm
MLFI20-130-ZR 130 |- 76 |- 2 40
MLFI20-250-ZR 250
MLFI25-130-ZR-N 130 |- 65 |- 2,5 |40
MLFI25-250-ZR-N 250
MLFI25-500-ZR-N 500
MLFI34-260-ZR 260 298 69 |- 1,3 |85
MLFI50-250-C-ZR-N 250  |260 97 |6 - 85
MLFI50-250-C-LN-ZR-N
MLFI50-500-C-ZR-N 500 |510 97 |6 - 85
MLFI50-500-C-LN-ZR-N
MLFI140-240-3ZR-N 240|282 80 |6 - 85
MLFI140-500-3ZR-N 500 |542
MLFI200-365-3ZR-N 365 405 |115,5 - 85
MLFI200-500-3ZR-N 500 |540
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Mass calculation  The total mass of an actuator is calculated from the mass of
the actuator without a carriage, the carriage and the special design:
multi-piece support rail (FA517) and second carriage (W2),
Figure 54. Insert the values from the table in the following equation.
The values m 5y and mgg, are mandatory.

Mgt =Maw + Mo + My + M3

L[m

(1) Basic design
(2) Second carriage (W2)

(3 Two-piece support rail (FA517.1) @ l—'—‘ i _"—'—‘ @J_i E 5_1 A ‘
(@) Three-piece support rail (FA517.2) ! ' '
Figure 54 ' m ::| /—’

Basic and additional designs

00019896

Values for mass calculation Designation Mass
Carriage Actuator without carriage
Maw MpoL
::kg :skg
MLFI20-130-ZR 0,25
(Lot = 152) - 0,0022 + 0,72
MLFI20-250-ZR 0,38
MLFI25-130-ZR..-N 0,41
MLFI25-250-ZR..-N 1,2 (Lot — 130) - 0,003 + 0,76
MLFI25-500-ZR..-N 1,7
MLFI34-260-ZR 1,4 (Lot - 0,007) + 1,4
MLFI50-250-C-ZR..-N 2,27
(Lot — 194) - 0,0112 + 4,7
MLFI50-500-C-ZR..-N 3,22
MLFI140-240-3ZR..-N 5,5
(Lot — 160) - 0,0154 + 7,33
MLFI140-500-3ZR..-N 8,87
MLFI200-365-3ZR..-N 13,3
(Lot = 231) - 0,0309 + 18,6
MLFI200-500-3ZR..-N 16,5
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Actuators
with internal track roller guidance system

Values for mass calculation  Tpesignation Mass
(continued) Design

my ms

FA517.1 FA517.2 w2

~kg ~kg ~kg
MLFI20-130-ZR = = 0,25
MLFI20-250-ZR - = 0,38
MLFI25-130-ZR..-N - = 0,41
MLFI25-250-ZR..-N - = 1,2
MLFI25-500-ZR..-N - = 1,7
MLFI34-260-ZR - = 1,4
MLFI50-250-C-ZR..-N 2,27
MLFI50-500-C-ZR..-N e il 3,32
MLFI140-240-3ZR..-N 5,5
MLFI140-500-3ZR..-N 184 S 8,87
MLFI200-365-3ZR..-N 13,3
MLFI200-500-3ZR..-N 5 16,5
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Lubrication  The guidance system in linear actuators must be lubricated during
operation.

The profiled track rollers sealed on both sides are greased with
a high quality lithium soap grease and the track roller sizes used are
classified as lubricated for life.

The bearing arrangement of the toothed belt return units is
maintenance-free.

Lubrication of the guideway  The raceways are lubricated by means of lubrication and wiper units
containing oil-soaked felt inserts. These inserts are supplied from
the factory already soaked with oil (H1 authorisation for the food
industry).

For relubrication of the guideway raceways, oils of viscosity
460 mm2/s are recommended.

E The lubrication and wiper units are integrated in the MLFI carriage
and must be supplied with oil via lubrication nipples.

Relubrication intervals  The relubrication intervals are essentially dependent on
the following factors:
the travel velocity of the carriage
the load
the operating temperature
the stroke length
the environmental conditions and environmental influences
the mounting position.

Lubrication intervals  The lubrication intervals are dependent on the environmental
influences. The cleaner the environment, the smaller the quantity
of lubricant consumed. The time and quantity can only be
determined precisely under operating conditions since it is not
possible to determine all the influences by calculation.

An observation period of adequate length must be allowed.

E Fretting corrosion is a consequence of lubricant starvation and
is visible as a reddish discolouration of the opposing raceway or
the outer ring of the track roller. Lubricant starvation can lead
to permanent damage to the system and therefore to its failure.
It must be ensured that the lubrication intervals are reduced
accordingly in order to prevent fretting corrosion.
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Relubrication quantities

Grease quantities

Relubrication procedure

Lubrication nipples for relubrication

MLFI20..-ZR
MLFI25..-ZR
MLFI34..-ZR
MLFI50..-C-ZR
MLFI140..-3ZR
MLFI200..-3ZR

() Drive fit lubrication nipple NIP A1

(2 Closed off threaded hole
Grub screw M2,5 DIN 913

(3@ Screwed-in funnel type
lubrication nipple NIP DIN 3405-A M6

Figure 55
Lubrication nipple and screw plug

Actuators
with internal track roller guidance system

Relubrication should be carried out wherever possible with several
partial quantities at various times instead of the complete quantity
atthe time of the relubrication interval. Grease quantities, see table.

Linear actuator Relubrication quantity per lubrication
nipple and per end face
~g

MLFI20-130-ZR 1to2

MLFI20-250-ZR

MLFI25-130-ZR..-N 2to3

MLFI25-250-ZR..-N

MLFI25-500-ZR..-N

MLFI34-260-ZR 2to3

MLFI50-250-C-ZR..-N 2to3

MLFI50-500-C-ZR..-N

MLFI140-240-3ZR..-N 2to3

MLFI140-500-3ZR..-N

MLFI200-365-3ZR..-N 4t05

MLFI200-500-3ZR..-N

MLFI50-250-C-LN-ZR..-N 2to3

MLFI50-500-C-LN-ZR..-N

Relubrication should be carried out whilst the carriage is moving and
warm from operation overa minimum stroke length corresponding to
one carriage length.

During lubrication, it must be ensured that the grease gun, grease,
lubrication nipple and the environment of the lubrication nipple are
clean.

The running shafts in the actuators are relubricated via lubrication
devices in the carriage. Actuators of sizes 20 und 34 have drive fit
lubrication nipples, Figure 55. Actuators of size 25 have access
holes closed off by grub screws. Larger actuators have countersunk
funnel type lubrication nipples.

== N i

,.-%3
! T{;
. w=13[ 8 Py
1 i/_, 1
\\_/.
15 MLFI20..-ZR @ -

B & MLFI25..-ZR
MLFI34..-ZR

MLFI50..-C-ZR —D _—

MLFI140..-3ZR
MLFI200..-3ZR

0001997A
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Relubrication points

MLFI20..-ZR
MLFI34..-ZR

(1) Drive fit lubrication nipple NIP A1

Figure 56
Lubrication points

MLFI25..-ZR

(@ Lubrication hole closed off
using grub screw

Figure 57
Lubrication points on short carriage

MLFI140..-3ZR
MLFI200..-3ZR

(@ Funnel type lubrication nipple
DIN 3405-A M6

Figure 58
Lubrication points

For relubrication, the carriage in MLFI50..-C-ZR, MLFI140..-3ZR or
MLFI200..-3ZR can be connected to a semi-automatic or fully
automatic central lubrication system. In this case, the funnel type
lubrication nipples must be unscrewed and replaced by screw-in
connectors M6X1. The central lubrication system is connected by
means of pipes or hoses.

The felt lubrication inserts in the lubrication and wiper units fitted
are reoiled via drive fit lubrication nipples NIP A1 or via funnel type
lubrication nipples to DIN 3405-A Mé. Lubrication can be carried out
from both end faces of the carriage, see Figure 56 and table,

page 174.

0001997B

00017A86

00017A8E

Schaeffler Technologies

AL1 | 173



Actuators
with internal track roller guidance system

E During lubrication of linear actuators, all lubrication points
on one longitudinal side of a carriage must always be provided
with lubricant.

' } o4
(@ Carriage \ J"II .l \\@ 44
@) Relubrication point A ] 5] | 2
® Relubrication point B SseXtss | |\ Gse
b
Figure 59 g
Lubrication points °
Position of relubrication points  "pegignation Mounting dimensions
ls7 hse ls¢ Sse | tse G
mm mm mm mm mm mm
MLFI20-130-ZR 42,5 4,25 42,5 |- - -
MLFI20-250-ZR 162,5
MLFI25-130-ZR - 11,5 7.5 |- =5 M2,5
MLFI25-250-ZR 145 45
MLFI25-500-ZR 395 55
MLFI34-260-ZR 99,5 [10,5 80,3 |- - -
MLFI50-250-C..-ZR |- 13,5 125 15 56 |Mé
MLFI50-500-C..-ZR {297 101,5
MLFI140-240-3ZR |- 20 120 15 3,5 [M6
MLFI140-500-3ZR | 250
MLFI200-365-3ZR |- 28 182,5 |15 3,5 [M6
MLFI200-500-3ZR 250
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T-slots  The T-slots in the support rail and the carriage are designed
for T-bolts according to DIN 787 and T-nuts according to DIN 508
(with the exception of T-slot size 4,5), Figure 60.
T-nuts and T-bolts are inserted using filling slots in the support rail.

® @ 20 @ 116
185 Il 81 |

‘. !
4,6 '_ PIER
| ‘ *
5,1
(@) T-slot size 10 ST
2 T-slot size 8
(® T-slot size 5
@ T-slot size 5,1 @ 1.7 6) =125 ®© 7 \
(® T-slot size 4,5 §i~—;——-— a2l /A ) |
(® Clamping slot for clamping lug, i ‘ il i 21_ |
only MLFI20..-ZR \ Y LN 130 13
2 ST 167 73] [F-= 45 N
' | = | =
) Figure 60 51 | §
Sizes of T-slots i g
in support rail and carriage °
Dimensions of T-slots Designation Support rail Carriage
Lateral Bottom Top Lateral
MLFI20..-ZR @ = = =
MLFI25..-ZR ® ® ® -
MLFI34..-ZR ® ® - -
MLFI50..-C-ZR @ ® ® ®
MLFI140..-3ZR ® @ 0) ®
@ @ @ ®
MLFI200..-3ZR @ 10) ® ®
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Filling openings

(@ Rectangular filling opening
(2 Oval filling opening

Figure 61

Filling openings in support rail

Dimensions of filling openings

in support rails

Actuators

with internal track roller guidance system

The filling openings, Figure 61 and table, are always located

on the opposing side to the drive.

000820AF

Designation T-slot |Rectangular(® |[Oval(@)

b | b | r
MLFI20..-ZR 5 10 12 = = =
MLFI25..-ZR..-N 5 - - 12 15
MLFI34..-ZR 5 15 12 5,2 5 2,5
MLFI50..-C-ZR..-N 8 16 25 - - =
MLFI140..-3ZR..-N 5 12 25 = - -

8 16
MLFI200..-3ZR..-N 8 16 25 - - =
10 18,5
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Connectors for switching tags  Switching tags can be screw mounted to the carriage in order to
activate switches in the adjacent construction. The position and
size are dependent on the size, Figure 62, Figure 63and table.

lsg lisg
= _ﬁP_ A E E
— O
. GsgXtsg
Figure 62 3
Connectors for switching tags g
on the carriage =
hsg % I
= -
_I-l | &
figure 63 &
Connectors for switching tags ig“
on carriage of series MLFI50-C-ZR S
Mounting fjianSions Series Mounting dimensions
for switching tags Pam— ios ™ hes Go ton mar
mm mm mm mm mm
MLFI20-130-ZR 20 5,5 5 M3 7
MLFI20-250-ZR
MLFI25-130-ZR 40 10 11,2 M3 6
MLFI25-250-ZR 105
MLFI25-500-ZR 230
MLFI34-260-ZR 15 122,5 8,2 M3 10
MLFI50-250-C..-ZR - - 12 - -
MLFI50-500-C..-ZR
MLFI140-240-3ZR 40 10 23,3 M5 12
MLFI140-500-3ZR
MLFI200-365-3ZR 40 10 29 M5 12
MLFI200-500-3ZR
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Actuators
with internal track roller guidance system

Mounting position and  Due to their construction and the linear guidance system fitted,

mounting arrangement  actuators are suitable for all mounting positions and mounting
arrangements. Possible mounting positions, Figure 64 and
Figure 65.

The actuators can be used in the “common” horizontal mounting
position and also in a vertical mounting position.

In particular, the actuators MLFI140..-3ZR and MLFI200..-3ZR with
a triple toothed belt drive and the associated level of security offer
good characteristics for the vertical mounting position.

Mounting of actuators with a carriage to one side or suspended
overhead is possible. In such cases, please consult the Schaeffler
engineering service.

The load carrying capacities and load safety factors to be observed
differ as a function of the mounting position, see page 12 and
Product preselection matrix, page 138.

E The carriage and load must be secured against autonomous travel or
dropping if the actuators are used in a vertical or tilted mounting
position. This can be achieved, for example, by means of a brake or
counterweight. The drop guard must function in manual operation
as well as in motor operation, especially if the motor has no current.

Safety guidelines (especially in relation to personal protection) must
be observed.

-

® [ Booq
ofl |
(@) Horizontal -
@ Tilted =
(3 Vertical 2 L
| 3
Figure 64 EJ g

Mounting positions

() Mounting position 0°
(2 Mounting position 180°
(® Mounting position 90°

Figure 65
Mounting positions

[0}
@
®
o
-
=3
S
S
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Mounting

Actuators longer than 8 000 mm

(@) Support rail segment 1,
Ly, is always the first segment
after the drive

(2 Support rail segment 2
(3 Support rail segment 3
(@) Drive

Figure 66
Actuators longer than 8 000 mm,
Lyq is always on the drive side

1]

Interchange
of actuator components

The normal steps in the mounting of an actuator are as follows:
location of the support rail on the adjacent construction

mounting of the components to be moved on the carriage or
carriages.

Actuators longer than 8 000 mm are supplied as multi-piece units,
Figure 66. These are supplied partially assembled after function
checking. At their destination, these actuators must then

be assembled in accordance with the fitting manual supplied.

Any parts necessary for joining of the support rail segments and
screw mounting of the second return unit are also supplied.
This include retaining plates, fixing screws, nuts and dowels.

L[m

000198C3

Support rails in multi-piece actuators must be supported at their
joints both during assembly and during operation.

For the fitting and assembly of actuator components, a fitting
and maintenance manual is available for each series of actuator.
Please consult the Schaeffler engineering service.

Schaeffler Technologies
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Maintenance

1]

Cleaning

1]

Accuracy
Length tolerances

Lot = total length
L, = length of support rail

Figure 67
Length tolerances

Tolerances

Actuators
with internal track roller guidance system

Failure to carry out maintenance, incorrect maintenance, assembly
errors and lubrication errors as well as inadequate protection
against contamination can lead to premature failure of actuators.

Maintenance work is restricted in general to relubrication,
cleaning and regular visual inspection for damage.

Maintenance intervals, especially the intervals between
relubrication, are influenced by:

the travel velocity of the carriage

the load

the temperature

the stroke length

the environmental conditions and influences.

Guidance parts relevant to function must be greased and supplied
with lubricant via appropriate lubrication points.

If heavy contamination is present, actuators must be cleaned
in order to ensure reliable function. Suitable cleaning tools include
paintbrushes, soft brushes and soft cloths.

Abrasives, petroleum ether and oils must not be used.

The length tolerances of actuators are shown in Figure 67and
the table.

Liot

— —_—

‘

| : m
l _]: _;g;@ op— = 0_@_ ‘__[ B i
LI~
Total length Ly of actuator Tolerance
mm mm
Single-piece actuator Liot <1 000 =)
1000 = Loy <2 000 *3
2000 = Lio; <4 000 =4
4000 = Ly +5
Multi-piece actuator? 24000 = Ly +0,1% of Lo

1 Not possible for actuators MLFI20..-ZR, MLFI34..-ZR and MLFI25..-ZR..-N.
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Straightness of support rails  The support rails in actuators are precision straightened and
the tolerances are better than DIN 17615.

The tolerances are arithmetic mean values and are stated
forindividual series and sizes, see table.

Tolerances Length L, MLFI20..-ZR MLFI25..-ZR MLFI50..-C..-ZR
of support rail

t, |t3 [Torsion|t, |t3 [Torsion|t, |t3 [Torsion

mm mm|mm|mm mm | mm | mm mm [ mm | mm
L, = 1000 (0,4 0,3 |0,8 0,4 /0,3 (0,3 0,4 |0,3 (0,8
1000 <L, = 2000 (0,8 |0,5 |1 0,8 |0,6 | 0,6 0,8 /0,5 |1
2000 <L,=3000 (- |- |- 1,2 (0,9 0,9 1,2 10,7 [1,2
3000 <L, = 4000 |- |- |- 1,5 (1,2 1,2 1,51 [1,6
4000 <L, =5000(- |- |- - |- |- 1,9 (1,2 (1,8
5000 <L,= 6000 |- |- |- - |- |- 2,5(1,5 |2
6000 <L,=7000 |- |- |- - |- |- 2,9 (1,8 2,2
7000 <L, - |- |- - |- |- 3,4 (2,1 2,4
Tolerances Length L, MLFI140..-3ZR MLFI200..-3ZR MLFI34..-ZR

continued i - - -
ontinu et el t, [ty [Torsion|t, ([t3 |[Torsion|t, [t3 |Torsion

mm mm | mm [ mm mm | mm | mm mm | mm | mm
L, = 1000 (0,6 |0,5|0,5 0,8 0,7 [0,5 0,410,3 (0,3
1000 <L, = 2000 |1 0,7 |1 1,210,9 |1 0,8 (0,6 0,6
2000 <L, = 3000|1,4|0,9 1,5 1,6 (1,1 |1,5 1,2 10,9 |0,9
3000 <L, = 4000|1,7 |1,2 |2 1,9 11,4 |2 1,5 1,2 1,2
4000 <L,=5000|2,11,42,5 2,3 (1,6 |2,5 1,9 |1,5 1,5
5000 <L, = 6000 (2,7 |1,7 |3 2,9 (1,9 (3 2,518 1,8
6000 <L, = 7000 (3,1 |2 3,5 3,3 (2,2 3,5 - |- |-
7000 <L, 3,6 2,3 |4 3,8 (2,5 |4 = = |=

Figure 68 shows the method for determining the straightness
of the support rail.

,L%;ﬁ 79
J}
18 o
Mol

t,, t3 = straightness tolerance

Figure 68
Measurement method
for straightness tolerances

00017A1F
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Ordering example,
ordering designation

Available designs

Actuators

with internal track roller guidance system

Available designs of linear actuators MLFI, see table.

Design Linear actuator
with internal track roller guidance system
Size Size code
Carriage length Length L mm
Design Basic (]
Low Noise LN
Drive variants Toothed belt ZR
3 toothed belts 3ZR
Drive variants Drive shaft [ ]
Additional carriage Second, driven carriage W2
Spacing between carriages Lyt mm
Anti-corrosion protection | Corrosion-resistant design RB
Location of carriage Threaded holes
T-slots N
Support rail Single-piece
Two-piece FA517.1
Support rail segment lengths L1y mm
L1, mm
Three-piece FA517.2
Support rail segment lengths Lty mm
Lty mm
Ly3 mm
Lengths Total length Lot ~mm
Total stroke length Gy mm

@ Standard scope of delivery.

M Design not available.
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Designation and suffixes

MLFI

20 25 34 50 140 200

130, 250 130, 250, 500 260 250, 500 240, 500 365, 500

[ ® ® C ® ®

u | | C-LN ] ]

ZR ZR ZR R ] |

u | | | 3ZR 3ZR

AL, AR, RL, AL-AL, AL-AR, AL-RL, AR-AL, AR-AR, AR-RL, RL-AL, RL-AR, RL-RL, 0Z

W2 w2 w2 W2 W2 W2

State value for Ly; (Ly; = 50 mm) State value for Ly; (Ly; = 100 mm)

u RB ] RB ] ]

(] | ([ ] | | ]

| N | N N N

[ ® ® ® ® ®

u ] u FA517.1
State value for Ly; and Ly, see page 165. If these lengths are
not stated, L4 and Ly, will be determined by Schaeffler.

u ] u FA517.2
State value for Ly, Ly, and Ly, see page 165. If these lengths
are not stated, Ly, L, and Ly3 will be determined by
Schaeffler.

to be calculated from total stroke length, see page 165

to be calculated from effective stroke length, see page 165
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Actuators
with internal track roller guidance system

Internal track roller guidance
system, toothed belt drive

Example1  Linearactuator MLFI
with internal track roller guidance system
Size code 50
Carriage length L 250 mm
Basic design C
Drive by toothed belt ZR
Drive shaft on left side AL
Corrosion-resistant design RB
Carriage with T-slots N
Two-piece support rail with support rail segment FA517.1
lengths Lty = 4 472 mm and Ly, = 4000 mm
Total length Ly 8666 mm
Total stroke length Gy 8200 mm

Ordering designation ~ MLFI50-250-C-ZR-AL-RB-N-FA517.1/8666-8200
(Lt; =4 472 mm and Ly, = 4000 mm), Figure 69

E Note total length of carriage. Support rail segment lengths Lt; and
L1, must be stated.

" B200--

-

% y /

,/ p //
iy (4472),

/ /
/. s

/8666
;<

o /'
Figure 69 B
Ordering designation

00017A20
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Example 2

Ordering designation
Note!

Figure 70
Ordering designation

Linear actuator

with internal track roller guidance system

Size code

Carriage length L

Basic design

Drive by toothed belt

Drive shaft on left side

Carriage with threaded holes

Total length Ly

Total stroke length G (effective stroke length + 2XS)

MLFI20-130-ZR-AL/1960-1644, Figure 70
Note total length of carriage.

MLFI20-130-ZR-AL/1960-1644

MLFI

20
130 mm

ZR
AL

1960 mm
1644 mm

0001997D
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Actuators
with internal track roller guidance system

Example 3  Linearactuator MLFI
with internal track roller guidance system
Size code 200
Carriage length L 365 mm
Basic design -
Drive by 3 toothed belts 3ZR
Drive shaft on left side AL
Carriage with T-slots N
Total length Lyt 4648 mm

Total stroke length Gy (effective stroke length + 2XS) 4000 mm

Ordering designation ~ MLFI200-365-3ZR-AL-N/4648-4000, Figure 71
Note! Note total length of carriage.

MLFI200-365-3ZR-AL-N/4648-4000

e — —

Figure 71 / :
Ordering designation '

.
0001986A
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Actuators

Internal track roller guidance system
Toothed belt drive
Basic design

00017689

MLFI20..-ZR
Dimension table - Dimensions in mm
Designation Dimensions Mounting dimensions
B, H L By By7 |dss |dse |Dse |Gas |[Ggz |hi3 |hiz |hgs |hgy
H7
MLFI20-130-ZR 130
———— 40 45 38 8 10 25 34 M5 M5 15 40 18,8 |27
MLFI20-250-ZR 250

Calculation of lengths L, and Ly, see page 165.

1 Slot for location using clamping lug SPPR 12X 20.

2 (1) Lubrication nipple NIP A1, see page 172.

(2 Filling openings in carrier profile, see page 175.

(3) Switching tag connectors on carriage, see page 177.
3) Integrated return unit.
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Liot -

-

/( et
\M/

|

)
i

o o

MLFI20-130-ZR

.

00017695

@, @, ®?
Hy Hyz  |JBas a3 Jus s |lez |Ls |Lan |La7 |Les  |Ness [Niss |Nrss [taz  |ts7 | Tse
max. [ max.
355 (37,3 |24 [70%02 | _ 52 (76 |2 69 |78 |37 |10 1,8 |8 8 3
140 |210
Nugs, |
1,5 1. ( m \
i k ;
! !'_____Nl_as |
D6 dgg|das NBSS‘_ J] |
_E%b ©® | ©
! Z) | "
s ‘ g
o lss g
MLFI20..-ZR - Drive flange, drive shaft
— L -
~ ILas _
*__LA ‘__ = JLM_ -
+_ | 1 —]H] o o ) o [} o { | Jr
[ @) — — Mpgzy — — ¢ o [
L o o o o o I :
HG“xtﬂ MTM <
ILas g

MLFI20-250-ZR - Top view
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Actuators

Internal track roller guidance system
Toothed belt drive
Basic design

MLFI25..-ZR-N

000189C3

Dimension table - Dimensions in mm

Designation Dimensions Mounting dimensions
B, |[H L Ly |By |dgs |Dgg |G43 [Ggz |N13 [his |hse |hgs [hgz |Hy  [H
H7
MLFI25-130-ZR-N 130
MLFI25-250-ZR-N 58 |56 |250 |- 56 |12 |28 |- M5 |22 |- 11 24,2 (23 14,2 |41
MLFI25-500-ZR-N 500
MLFI34-260-ZR 65 |85 |[260 |298 |63 16 |47 |M6 [M6 |22 |[62,7 |30 |43,5 |51 14,2 |70
Calculation of lengths L, and Ly, see page 165.
1 (@) Lubrication nipple NIP A1, see page 172.
(2 Filling openings in carrier profile, see page 175.
(3) Switching tag connectors on carriage, see page 177.
2) Integrated return unit.
EI..LBE — Ltot -—
—— L
s
Ly ’ Ly
1086 | i . P . ! , =
3 , ==
' 1) = L
MLFI25..-ZR-N - Drive flange, drive shaft MLFI25..-ZR-N - Top view
o
- er -
Laq L

00017B69

MLFI25..-ZR-N - Top view
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0001A09C

MLFI34-260-ZR

jBs  [JB4z |Jaz |Jas  |lss lg7 L4 Ls Lg L3 |les [Ness |Nigs [Nres |tz [tz [Tss
max. | max.

40 |40 |- - 37,5 |58 |65 |85 |76 2,5 (20,5 [4P? |12 |25 |- 10 |[3,770:2

40 45 80 240 39,3 60 69 9,3 77,5 1,3 31 5 25 3 14 12 1,6

, Le
g P “!16*",‘587“437 Len,_| Tee é (2, ’I{ - -
g lgy T g
MLFI34-260-ZR - Drive flange, drive shaft MLFI34-260-ZR
@, @, @2
L
lias

ILas

—

— - ]

NI NPT N m— ]
Bl o+ () () +>o [

(=3
Jg4
o — o

1
u ||| Gasxtys
Ly

MLFI34-260-ZR - Top view

T
T

000820DC
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Actuators

Internal track roller guidance system
Toothed belt drive

Basic design

Low Noise actuators

00017A25

By
MLFI50..-C-ZR-N
Dimension table - Dimensions in mm
Designation Dimensions Mounting dimensions
B, [H L By |Bs4 dgs |dgs |Dgs [Dgz |Gs7 |hi3 |h1s |[hgs
max. |[h7 G7

MLFI50-250-C-ZR-N
MLFI50-250-C-LN-ZR-N

88 110 [250 |86 89,2 |20 61 68 110 |Mé6 |20 60 53,4

MLFI50-500-C-ZR-N
MLFI50-500-C-LN-ZR-N
Calculation of lengths L, and Ly, see page 165.

88 110 [500 |86 89,2 |20 61 68 110 |Mé6 |20 60 53,4

1 Utilisation of the T-slots is restricted by the holes.

2 (@) Lubrication nipple NIP DIN 3415-A M6, see page 172.
(2 Filling openings in carrier profile, see page 175.
(3) Switching tag connectors on carriage, see page 177.
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Lmt

L L,
N ) Lg
/ﬂ\ ) L,_\ el
ﬂﬂ&— - 45i i%} - —Qj ‘ . ; —&
. ol .
2
(3) g
MLFI50-500-C-ZR-N
@, @,®?
Hy |Hy |Hyg igs  |Jeas [lut? lyoV) L Ly |ls |Lles |Ness [Niss |MNrss |Su?|ts7 [Tes
max.

19 |90 |101,4 |40 |40 58,8 | 81,5 |260 |97 |6 31 6P |25 [3,5 |28 |24 |2,3*03

19 |90 |101,4 |40 |40 |144 288 510 (97 |6 31 |6 |25 |3,5 |28 |24 (2,303

| |

SR
|

=
s
000820E5

MLFI50-500-C-ZR-N - Top view

Schaeffler Technologies AL1 | 193



Actuators
Internal track roller guidance system

Triple toothed belt drive H,
Basic design
MLFI..-3ZR-N
Dimension table - Dimensions in mm
Designation Dimensions Mounting dimensions
B, |H L Bi |Bs |B72 |dgs |dgs |Dse |Ds7 |Gs7 |h13 |hig |hgs |Hs Hy
h7 G7
MLFI140-240-3ZR-N 240
180 |[105 176 195 |2 25 |61 |70 80 |M6 |25 |45 |44 |29,3 74,5
MLFI140-500-3ZR-N 500
MLFI200-365-3ZR-N 365
260 |145 250 (263 |2 32 (76 |95 |115 [M8 |25 |50 (63 |35 108
MLFI200-500-3ZR-N 500

Calculation of lengths L, and Ly, see page 165.

(@) Lubrication nipple NIP DIN 3405-A M6, see page 172.
(2 Filling openings in carrier profile, see page 175.
(3) Switching tag connectors on carriage, see page 177.

00019D45

MLFI..-3ZR-N
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MLFI..-3ZR-N
®, @, @Y
Hy jBs |iBo  |iB10 |JBa3 |JBas |Bas |l |L1 Ly Le |Lss [Ngss |Nigs |Ntg [Ss1 [ts7 |Tss
5 max.
94 |282
84 |70 |140 |- 80 [130 |- 80 |6 |45 |87 |25 |4 |30 12 |2,3%03
354 542
209 | 405 7
120,5 [50 (110 [210 |35 |115 |185 115,5 |6 |60 |10P® (32 |5 [36,5 |15 |4*0>
344|540
o Tee
|
l Nigs |Nrgs, |
—
* dg-
t 85| dug |y,
| ! '
Lgg é
MLFI..-3ZR-N - Drive flange, drive shaft
L
— l'“ -‘ '
I : F—= B
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2 | :: - |
| il | _
! <
= =B, %
S l 72 =
N Ball L o 2
MLFI..-3ZR-N - Top view
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Actuators

Internal track roller guidance system

Toothed belt drive
Multi-piece support rail

00018738

MLFI50..-C-ZR-N-FA517

Dimension table - Dimensions in mm

Designation

Two segments?)

Three segments?

MLFI50-250-C-ZR-N-FA517.1

MLFI150-250-C-ZR-N-FA517.2

MLFI50-500-C-ZR-N-FA517.1

MLFI150-500-C-ZR-N-FA517.2

MLFI50-250-C-LN-ZR-N-FA517.1

MLFI150-250-C-LN-ZR-N-FA517.2

MLFI50-500-C-LN-ZR-N-FA517.1

MLFI50-500-C-LN-ZR-N-FA517.2

MLFI140-240-3ZR-N-FA517.1

MLFI1140-240-3ZR-N-FA517.2

MLFI140-500-3ZR-N-FA517.1

MLFI140-500-3ZR-N-FA517.2

MLFI200-365-3ZR-N-FA517.1

MLFI200-365-3ZR-N-FA517.2

MLFI200-500-3ZR-N-FA517.1

Other geometrical features, see page 188 and page 189.

MLFI200-500-3ZR-N-FA517.2

1 Support rails: segment lengths (L, = 500 mm), see page 165.

2 () The segment lengths Ly, must always be designated in ascending order starting from the drive side.
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MLFI140..-3ZR-N-FA517

0001872E

MLFI200..-3ZR-N-FA517

0001872F

——

Mounting dimensions

Big hig Hig Lig
15 10 60 400
15 2 50 400
15 15 45 400
: faut
> - _° 9
+- 4
¢ _© @ &
Lig
L1 ‘ Lty

®?

MLFI50..-C..-ZR-N-FA517.1, MLFI..-3ZR-N-FA517.1 - Two segments

©

+

+

)

00018793

&

) -
D
A (:./ I ]Zn . : . Z

Lry

@
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MLF)I50..-C..-ZR-N-FA517.2, MLFI..-3ZR-N-FA517.2 - Three segments
2
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Actuators 0 Mo,

Internal track roller guidance system S m— -
Toothed belt drive : ;
Performance data
1ol [ ¢ J_J_Il |
L
wﬂ\" :]}:g
To— S
Load directions
Performance data
Designation Carriage unit guidance system for each carriage unit
Basic load ratings per carriage unit Permissible static moment
ratings per carriage unit?
Load direction | Load direction Il |Load direction IlI
Compressive load | Tensile load Lateral load
dyn. stat. dyn. stat. dyn. stat. Moxper | Moy per | Moz per
C Co C Co C Co
N N N N N N Nm Nm Nm
MLFI20-130-ZR (-W2) 850 400 850 400 1500 1100 W7 15,5 9
MLFI20-250-ZR (-W2) 1100 560 1100 560 2000 1400 ’ 114 48
MLFI25-130-ZR-N (-W2) 1750 955 1750 955 6000 | 3800 15 65 33
MLFI25-250-ZR-N (-W2) 290 135
3400 |[2050 3400 (2050 7000 4150 32
MLFI25-500-ZR-N (-W2) 825 390
MLFI34-260-ZR (-W2) 10300 (5400 10300 |5400 5100 2500 120 480 255
MLFI50-250-C-ZR-N (-W2, -FA517) 6500 |[3360 6500 |[3360 3300 1500 82 216 150
MLFI50-500-C-ZR-N (-W2, -FA517) 11400 (5200 11400 |5200 8000 3500 129 1590 810
MLFI50-250-C-LN-ZR-N (-W2, -FA517) 6500 |[3360 6500 |[3360 3300 1500 82 216 150
MLFI50-500-C-LN-ZR-N (-W2, -FA517) | 11400 |5200 11400 |5200 8000 3500 129 1590 810
MLFI140-240-3ZR-N (-W2, -FA517) 700 380
17500 |8000 17500 |8000 |[27600 |[14800 610
MLFI140-500-3ZR-N (-W2, -FA517) 2630 1450
MLFI200-365-3ZR-N (-W2, -FA517) 2000 980
21000 |9400 |21000 |9400 (35000 (19500 (1000
MLFI200-500-3ZR-N (-W2, -FA517) 3360 (1700

D The values are single loads and apply when the underside of the actuator is fully supported.
If there are several carriages per actuator or combined loads are present, these must be reduced.

2 Maximum permissible drive torque on drive stud.
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| 1
— T 1o]
i a
- g
Ei=c =i M
Mounting geometry of track rollers
Moment Drive
Track rollers o?lnertla Feed Maximum | Toothed belt Toothed
gfi;erﬁerproﬁle pErEs | e ) gears
; 2
Spacings olution | torque Type Mass | Permissible | Mass
m operating | moment
R, R, |R, l I force of inertia
mm |mm |mm |cm? cm®  [mm Nm kg/m |N kg - cm?2
42,5
4XLFR50/5-6-2Z 1625 19 3 11,96 7,7 81 2,3 20AT3 0,044 | 175 0,024
3XLFR50/8-6-2Z 57
113 [22,7 3 46 17 85 5,6 25AT5 0,082 | 420 0,1
4XLFR50/8-6-2Z
363
4XLFR5201-10-2Z | 53 |33,9 3 84 107 |144 32 W8PU32STD | 0,36 |1400 -
82,3
o 50AT10 0,315
4XLFR5201-10-2Z 82,3 32 8,5| 300 198 [200 68,8 1880 5
: 50BATK10 |0,3
332,3
94
4XLFR5301-10-2Z 354 44,51104,5 (1636 200 |[160 115 40AT10 0,75 | 4500 8,2
209
4XLFR5204-16-2Z B 56,3155 |7069 899 |230 207 50AT10 0,945 | 5640 35,2
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Actuators
with monorail guidance system and
toothed belt drive

Linear actuators
Tandem actuators
Clamping actuators



Linear actuators

Tandem actuators

Clamping actuator

Actuators with monorail guidance system
and toothed belt drive

In the case of linear actuators MKUVE..-ZR and MKUSE..-ZR,

the carriage units are guided on a linear recirculating ball bearing
and guideway assembly. They fulfil moderate accuracy requirements
and are suitable for moderate loads and moments.

Their area of application lies mainly in positioning and handling
functions in automation technology and electronic component
manufacture.

An overview of specific product characteristics for preselection
of linear actuators is given on page 204.

In the case of tandem actuators MDKUVE..-3ZR and MDKUSE..-3ZR,
the carriage unitis supported on two parallel linear recirculating ball
bearing and guideway assemblies. Due to their design, these are
suitable for high loads and moments. Based on their rigid design,
the area of application of tandem actuators as components lies in
peripheral systems for machine tools, machining systems, handling
and assembly equipment as well as in joining systems.

An overview of specific product characteristics for preselection
of tandem actuators is given on page 206.

In the case of the clamping actuator MKKUSE..-ZR, the carriage units
are guided on a linear recirculating ball bearing and guideway
assembly. They fulfil moderate accuracy requirements and are
suitable for moderate loads and moments. Their area of application
lies mainly in positioning and handling functions in automation
technology and electronic component manufacture.

An overview of specific product characteristics for preselection
of tandem actuators is given on page 206.
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MKUVE..-ZR MKUSE..-ZR MKUVE..-ZR-GTRI

00019870

MDKUSE..-3ZR MDKUVE..-3ZR

00019871

MKKUSE..-ZR

0008213D
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Actuators Linear actuator Characteristics

without planetary gearbox

Mounting Length | Maximum Load
cross-section | of car- | support rail car-
widthXheight |riage |length rying
unit capac-
L L, ity
Single- | Multi-

piece |piece

mm mm mm mm
MKUVE15-140-ZR 65X85 140 6000 |- From
MKUVE15-260-ZR 260 all
MKUVE15-400-ZR 400 direc-
tions
MKUVE20-250-C-ZR..-N 88%110 250 8000 |24000 |From
MKUVE20-500-C-ZR..-N 500 all
direc-
tions
MKUVE25-250-ZR..(-N) 112X125 250 8000 |[24000|From
MKUVE25-500-ZR..(-N) 500 all
MKUSE25-250-ZR..(-N) direc-
MKUSE25-500-ZR..(-N) tions
MKUVE20-250-C-LN-ZR..-N 88X110 250 8000 |[24000|From
MKUVE20-500-C-LN-ZR..-N 500 all
direc-
tions

MKUVE25-250-LN-ZR..(-N) 112X125 250 8000 |24000|From

MKUVE25-500-LN-ZR..(-N) 500 all
direc-
tions

MKUVE25-250-HS-ZR..(-N) 112X125 250 6000 |- From

MKUVE25-500-HS-ZR..(-N) 500 all
direc-
tions

ith ol Actuatt;)rs Linear actuator Characteristics
with planetary gearbox Mounting Length | Maximum Load

cross-section | of car- | support rail car-

widthXheight | riage [ length rying
unit capac-
L L, ity

Single-piece

mm mm mm

MKUVE25-250-ZR..-GTRI..(-N) | 112X 125 250 8000 From

MKUVE25-500-ZR..-GTRI..(-N) 500 all

MKUSE25-250-ZR..-GTRI..(-N) direc-

MKUSE25-500-ZR..-GTRI..(-N) tions

1) Basic load ratings C and Co in the compressive direction
of the actuator guidance system.
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Guidance |Basicload ratings | Toothed belt drive Permissible | Maximum | Maximum |Repeat |Operating | Mounting
system of carriage toothed belt | travel acceler- |accuracy | tempera- | position
guidance operating [velocity |ation ture
system?) force
dyn. stat. Toothed belt Feed
per
¢ Co revo-
lution
N N mm [N m/s m/s2 mm °C
KUVE, 7200 | 14500 | W-8-PU-32-STD | 144 1400 5 30 *0,1 0to+80 |Preferably
preloaded | 11700 | 29000 horizontal,
clearance- vertical also
free possible
KUVE, 21300 | 54000 |50-AT-10 200 1880 5 30 *0,1 0to+80 |Preferably
preloaded horizontal,
clearance- vertical also
free possible
KUVE or 29000 | 74000 | 50-AT-10 250 |[1880 5 30 +0,1 0to+80 |Preferably
KUSE, 45400 | 134000 horizontal,
preloaded vertical also
clearance- possible
free
KUVE, 19100 | 46000 |50-BATK-10 200 1880 5 30 *0,1 0to+80 |Preferably
preloaded horizontal,
clearance- vertical also
free possible
KUVE, 26300 | 64000 | 50-BATK-10 250 1880 5 30 *0,1 0to+80 |Preferably
preloaded horizontal,
clearance- vertical also
free possible
KUVE, 29000 | 74000 |50-BATK-10 250 (1880 10 50 *0,1 0to+80 |Preferably
preloaded horizontal,
clearance- vertical also
free possible
Guidance |Basicload ratings | Toothed belt drive Permissible | Maximum | Maximum | Repeat |Operating | Mounting
system of carriage guid- toothed belt | travel acceler- |accuracy|tempera- | position
ance system? operating | velocity |ation ture
force
dyn. stat. Toothed belt Feed
per
¢ Co revo-
lution
N N mm [N m/s m/s2 mm °C
KUVE or 29000 | 74000 |50-AT-10 250 1880 4,16 30 +0,1 0to+80 |Both
KUSE, 45400 | 134000 horizontal
preloaded and vertical
clearance-
free
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Tandem actuators  T3ndem actuator Characteristics

Mounting Length | Maximum Load
cross-section |of car- | support rail carrying
widthXxheight | riage [ length capacity
unit
L L,
Single- | Multi-
piece |piece
mm mm mm mm
MDKUVE15-240-3ZR..-N | 180X105 240 6000 |18000 | From all
MDKUVE15-500-3ZR..-N 500 directions

MDKUVE25-365-3ZR..-N | 260X145 365 6000 |18000 | From all

MDKUVE25-500-3ZR..-N 500 directions
MDKUSE25-365-3ZR..-N
MDKUSE25-500-3ZR..-N

MDKUVE35-500-3ZR..-N | 415X200 500 6000 [18000 |From all
directions
Clamping actuator  “clamping actuator Characteristics
Mounting Length | Maximum Load
cross-section | of car- | support rail carrying
widthXxheight | riage [ length capacity
unit
L Ly
Single-piece
mm mm mm
MKKUSE20-155-ZR..-N 88X110 155 4000 From all
directions

1 Basic load ratings C and Cy in the compressive direction
of the actuator guidance system.
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Guidance |Basic load ratings |Toothed belt drive Permissible | Maxi- | Maxi- [Repeat [Operating | Mounting
system of carriage toothed belt| mum mum [accuracy | tempera- | position

guidance system?) operating |[travel |accel- ture

force velocity | eration
dyn. stat. Toothed belt Feed per
revol-

¢ Co ution

N N mm N m/s m/s2 | mm °C
KUVE, 19000 | 58000 |3X40-AT-105 160 4500 5 30 *0,1 0to+80 | Both hori-
preloaded zontal and
clearance- vertical
free
KUVE or 47200 [ 148000 | 3X50-AT-10 230 5640 5 30 *0,1 0to+80 | Both hori-
KUSE, 73900 | 268000 zontal and
preloaded vertical
clearance-
free
KUVE, 100000 | 148000 | 3X100-ATK-10-L | 370 15000 5 30 *0,1 0to+80 |Both hori-
preloaded zontal and
clearance- vertical
free
Guidance |Basic load ratings | Toothed belt drive Permissible | Maxi- [ Maxi- |Repeat |Operating | Mounting
system of carriage guid- toothed belt| mum mum |accuracy | tempera- | position

ance system?) operating |travel [accel- ture

force velocity | eration
dyn. stat. Toothed belt Feed per
revol-

¢ Co ution

N N mm N m/s m/s2 | mm °C
KUSE, 22000 |52000 |[32-AT-5 160 650 5 30 *0,1 0to+80 |Preferably
preloaded horizontal,
clearance- vertical also
free possible
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Actuators with toothed belt drive
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Product overview Actuators with toothed belt drive

Basic design  mkuvE1s..-ZR

One linear recirculating ball bearing
and guideway assembly

Toothed belt drive

0001A0A4

00018812

One linear recirculating ball bearing
and guideway assembly

Toothed belt drive
Integrated planetary gearbox

00018813
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Actuators with toothed belt drive

Features Linearactuators MKUVE..-ZR and MKUSE..-ZR comprise:
a carriage available in various lengths

a linear recirculating ball bearing and guideway assembly with
— two carriages per carriage unit
— one guideway

a support rail in which the linear recirculating ball bearing and
guideway assembly is mounted

a toothed belt drive
two return units.

Actuators MKUVE..-ZR and MKUSE..-ZR are linear units for position-
ing, handling and machining tasks. They have a guidance system
that is wear-resistant and clearance-free. The drive elements are
mounted in a self-supporting support rail. The toothed belt is

a cost-effective solution where drive concepts running at high
velocity are required.

In the case of series MKUVE..-ZR, each carriage unit is guided
by means of two four-row carriages of the linear recirculating ball
bearing and guideway assembly KUVE arranged in series.

In the case of series MKUSE..-ZR, each carriage unit is guided
by means of two six-row carriages of the linear recirculating ball
bearing and guideway assembly KUSE arranged in series.

Accessories available for the actuators include fasteners and
connectors, couplings and coupling housings and electric drive
components such as motors, motor/gearbox units and controllers.

The advantage of the actuator MKUSE..-ZR compared with
the actuator MKUVE..-ZR is a significantly longer operating life
under the same load.

Linear actuator These linear actuators with a four-row linear recirculating ball
without planetary gearbox ~ bearing and guideway assembly (MKUVE) or six-row linear
recirculating ball bearing and guideway assembly (MKUSE) are
available in various designs, see table. The possible designs
and combinations vary according to the size and actuator type.

Available designs Suffix Description Design

- One driven carriage unit Basic design
LN Low Noise design Standard
FA517 Multi-piece support rail Standard

HS High Speed design Standard

RB Corrosion-resistant design Special design
W2 Second, driven carriage unit Standard

N Fixing slots in carriage unit Standard
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Linear actuator
with integrated
planetary gearbox

Available designs

Special designs

Actuators with toothed belt drive

These linear actuators with a four-row linear recirculating ball
bearing and guideway assembly (MKUVE) or six-row linear
recirculating ball bearing and guideway assembly (MKUSE) are
available in various designs, see table. The possible designs
and combinations vary according to the size and actuator type.

Suffix Description Design

- One driven carriage unit Basic design
W2 Second, driven carriage unit Standard

N Fixing slots in carriage unit Standard

Special designs are available by agreement. Examples of these are
linear actuators:

with more than two driven carriage units

with two (or more) driven carriage units of different length
with two (or more) driven carriage units of different design

with a corrosion-resistant linear recirculating ball bearing and
guideway assembly

with reinforced or antistatic toothed belt or toothed belt
of high temperature design

without drive
with T-strips inserted in the T-slots of the support rail
with extended carriage units
with compressed air connections in the support rail

with a drive stud of special dimensions

with special machining.

212
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Carriage unit  The carriage unit comprises a saddle plate made from anodised
aluminium profile and the two carriages of the linear recirculating
ball bearing and guideway assembly.

The carriage unit contains integral tensioners on both sides for the
toothed belt. Longer carriage units allow support of higher moment
loads. Available carriage unit lengths, see table and Figure 1.

Lengths of carriages Series Carriage unit length | Suffix

mm

MKUVE15..-ZR 140 140
260 260
400 400

MKUVE20..-C-ZR 250 250
500 500

MKUVE25..-ZR 250 250
500 500

MKUSE25..-ZR 250 250
500 500

(@) Carriage unit saddle plate

(2) Carriage of linear recirculating ball
bearing and guidway assembly

(® Toothed belt tensioner

Figure 1
Carriage unit

000187E4

Longer carriage unitor  The carriage units of linear actuators are available in various lengths.
second carriage unit  Longer carriage units allow support of higher moment loads.

Optionally, a second driven carriage unit can be fitted.
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Movable or stationary carriage unit

(1) Movable carriage unit
(2) Stationary carriage unit

Figure 2

Movable or stationary carriage unit

Lubrication

Sealing

Location

Support rail unit

Support rail length and segments

Actuators with toothed belt drive

A movable carriage unit is mounted and used as follows, Figure 2:
where a long stroke length or total length is required
predominantly for horizontal mounting.

A stationary carriage unit is mounted and used as follows:
where a short stroke length is required

predominantly for horizontal mounting.

0001881B

The raceways of the guideway are relubricated by means of
lubrication nipples located on the sides of the carriage unit.
The carriages have an initial greasing.

The carriages are sealed.

The carriage units have two T-slots. In the case of size 25,
the carriage units are also available with threaded holes.

The support rail unit is a composite unit. It comprises a support

rail made from anodised aluminium and the guideway of a four-row
linear recirculating ball bearing and guideway assembly KUVE
(actuator series MKUVE..-ZR) or of a six-row linear recirculating ball
bearing and guideway assembly KUSE (actuator series MKUSE..-ZR).
The linear recirculating ball bearing and guideway assemblies are
preloaded clearance-free and run without stick-slip.

Since the support rail has very high bending rigidity, it can be used
to span large gaps.

The maximum length of single-piece support rails for MKUVE15..-ZR
is 6000 mm, while in the case of MKUVE20..-ZR and MKUVE25..-ZR
itis 8000 mm. The minimum length of a segment of a multi-piece
support rail is 500 mm. Longer lengths can be achieved by com-
bining several support rail segments. The support rail segments are
connected at their butt joints by means of an aluminium plate screw
mounted to each side of the support rail and secured by dowel pins.

One return unit and the carriage unit are premounted on the first
support rail segment. The other support rail segments with

two aluminium plates screwed to each side of the support rail and
secured by dowel pins, the second return unit and the toothed belt
are supplied as individual components. These are fitted on site.

Actuators of the High Speed design and actuators with an integrated
planetary gearbox are not available with a multi-piece support rail.
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Return unit

Figure 3
Return unit

Toothed belt

The return units comprise a housing made from anodised aluminium
profile, two covers and a shaft unit, Figure 3. The shaft is supported
on both sides by ball bearings lubricated for life. The toothed belt is
wrapped by means of a gear mounted on the shaft. The return zone
is protected against contamination by means of wiper brushes.

000186FE

A reinforced toothed belt is fitted that allows the transmission
of high tensile forces with a long rating life. Tensioning of the belt
is carried out by means of the tensioning unit on the carriage unit.
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Drive

Suffixes

() Filling slot

for T-nuts and T-bolts

on single-piece support rails

(2) Carriage unit,

the adjustable belt tensioner points
towards the drive side

(3) Drive and marking side

Figure 4

Drive variants — linear actuators
MKUVE..-ZR

MKUSE..-ZR

Actuators with toothed belt drive

The actuators are available without a drive shaft as well as with
a drive shaft on the left side, right side or passing through the unit,

see table.

Possible combinations and drive variants, see also Figure 4.

Drive variants Suffix
Drive shaft on left side AL
Drive shaft on right side AR
No drive shaft 0z
Drive shaft on both sides (right and left) RL
® @ D 26
[ [ [ N\
L g4 T =
’ AL AR '
0] @)@ ©) PO
f AR A [
O a1 1 -
RL ' ! AL-AL
3 2D D B D D
x[ﬂ . A A . [r
1 = N -
1] 1] 1] i
AL-AR AL-RL
@ @ , @ G
[V EERSANA [T
. E 1101 [ =
AR-AL AR-AR
20) @@ <D -2 @
il _f i i L \4
L] E T 41101 T =
1] ] 1] i
AR-RL RL-AL
) @G- 70) @ @n
[ [ / [2
[(—F [ -
1] L] T
RL-AR RL-RL

0z

00082146

216 | AL1

Schaeffler Technologies



Drive elements

Example:
MDKUSE25..-3ZR

(@) Actuator with monorail guidance system
and toothed belt drive (tandem actuator
given here as an example)

(@ Coupling KUP

(3 Coupling housing KGEH
(@) Planetary gearbox GETR
(8 Servo motor MOT

Figure 5

Linear actuator with drive elements

Proven drive combinations

H

For actuators, Schaeffler also supplies components such as
couplings, coupling housings and planetary gearboxes as well as
servo motors and servo controllers, Figure 5.

00018815

The combination of the necessary drive components for vertical
and horizontal applications as a function of the mass to be moved,
the acceleration and the travel velocity of carriages is shown on
page 681.

The bearing load in the actuators must be checked; it is not taken
into consideration in dimensioning of the motor.
For vertical mounting, motors with a holding brake must be used.

If different loading and kinematic criteria apply, see pages starting
page 684, the least favourable operating conditions should be used
for calculation of the drive motor and design of the gearbox, coupling
and servo controller.
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Mechanical accessories

Allocation

Actuators with toothed belt drive

A large number of accessories are available for linear actuators
with monorail guidance system and toothed belt drive.

The allocation of accessories, see table, is valid if the data match the
Technical principles, page 13, and the Design and safety guidelines,

page 220.

Linear actuator / size

MKUVE..-
MKUVE..

ZR

-ZR-N

15 20 25

MKUSE..
MKUSE..-

-ZR,

ZR-N

Fixing brackets, see page 811

WKL-48X48X35

WKL-65X65X30-N

S
©)

WKL-65X65X35

WKL-65X65X35-N

WKL-90X90%35-N

OJ(O)

WKL-98X 98X 35

|
|
OB

Clamping lugs, see page 829

SPPR-24X20

SPPR-23X30

SPPR-28X30

T-nuts, see page 835

MU-DIN 508 M4 X5

MU-M3X5
(similar to DIN 508)

MU-DIN 508 M6X8

MU-M4 X8
(similar to DIN 508)

T-nuts made from corrosion-resistant steel, see page 835

MU-DIN 508 M4 5-RB

MU-DIN 508 M6x8-RB

T-bolts, see page 835

SHR-DIN 787 M4X5X25

SHR DIN 787-M8X8X32

Rotatable T-nuts, see page 836

MU-M3X5-RHOMBUS

MU-M4X8-RHOMBUS

MU-M6X8-RHOMBUS

OJ(O)
OJC)

Positionable T-nuts, see page 836

MU-M4X5-POS

MU-M5X5-POS

MU-M4X8-POS

MU-M5X8-POS

MU-M6X8-POS

MU-M8x8-P0OS
(@ Suitable.

OlONONO]
O©LBG
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Allqcation Linear actuator / size MKUVE..-ZR, 15 |20 |25
(continued) MKUVE..-ZR-N
MKUSE..-ZR, = = 25
MKUSE..-ZR-N

Hexagon nuts, see page 837
MU-ISO 4032 M5 O] - -
MU-1SO 4032 M8

T-strips, see page 837
LEIS-M4/5-T-NUT-SB-ST
LEIS-M4/5-T-NUT-HR-ALU
LEIS-M4/5-T-NUT-ST
LEIS-M6/8-T-NUT-ST - @)
LEIS-M6/8-T-NUT-SB-ST ©)
LEIS-M8/8-T-NUT-SB-ST @

LEIS-M6/8-T-NUT-HR-ST - @)

©)
®
O]

|
©)
S

®®e
|
|

LEIS-M6/8-T-NUT-HR-ALU =
Connector sets (parallel connectors), see page 838
VBS-PVB8 -
VBS-PVB8/10 -
Slot closing strips, see page 838
NAD-5X5,7 ® |- -
NAD-8X4,5 - ® |®
NAD-8X11,5 - ®© |©

(@ Suitable.
(2 Suitable and T-strips must already have been inserted at the time of despatch.
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Design and
safety guidelines

Load carrying capacity and

load safety factor

Deflection

Diagrams

Actuators with toothed belt drive

The load carrying capacities and load safety factors to be observed
differ as a function of the mounting position, see section Technical
principles, page 12 and Product preselection matrix, page 204.

The deflection of linear actuators is essentially dependent on

the support spacing, the rigidity of the support rail, the adjacent
construction and the bearing arrangement. As the rigidity of these
components increases, the deflection of the actuators is reduced.

The diagram values are determined for a bearing arrangement or
clamping which is in theory infinitely rigid and are subdivided into
locating/non-locating and locating/locating bearing arrangements,
starting Figure 6, page 221.

The deflection of the support rail is valid under the following
conditions:

support rail unit comprising carrier profile and guideway
support spacings up to 8000 mm

introduction of the load at the centre of the carriage unit
if this is at the centre point between the bearing points.

The diagrams represent guide values only for the deflection of

the support rail, starting Figure 10, page 222. The effect of deflection
on the rating life of the guidance system is not taken into
consideration.

Itis not possible to provide deflection diagrams for actuators

with two carriage units since there will be different spacings between
the carriage units. In such cases, please consult the Schaeffler
engineering service.

220
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(@ Locating bearing arrangement
(2 Non-locating bearing arrangement

Figure 6
Deflection about the z axis

(@ Locating bearing arrangement
(2 Locating bearing arrangement

Figure 7
Deflection about the z axis

(@) Locating bearing arrangement
(@ Non-locating bearing arrangement

Figure 8
Deflection about the y axis

00018816

!
®
00018817

= —}

00018819

5 I'I: F :l |
| v
X ] |
LI |
(@) Locating bearing arrangement _é "z
(2 Locating bearing arrangement
® | (e :
Figure 9 g
Deflection about the y axis ©
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Actuators with toothed belt drive

mm
[‘ -
3,54
3 .
2,5
Ay, ,
MKUVE15..-ZR
1,5+
Locating/non-locating bearing arrangement 1
A,y = deflection
| = support spacing 0,57
2 0 500 1000 1500 2000 2500 3000 m 000
" 2 mim - 4
Figure 10 3 ' '
Deflection about the z axis S
5
mm
4 0 N—\\
3,54
3 -
2,54
Ay 5
MKUVE15..-ZR
1,54
Locating/locating bearing arrangement 1
A,y = deflection
| = support spacing 45
:: 0"‘ T T T T
" 2 500 1000 1500 2000 2500 3000 mm 4000
Figure 11 3 l
Deflection about the z axis S
5
mm -
4
3,54
3 .
2,54
sz 7
MKUVE15..-ZR
1,5+
Locating/non-locating bearing arrangement 1 4
A, = deflection
| = support spacing 0,51
0 — : : : :
0 500 1000 1500 2000 2500 3000 mm 4000

Figure 12
Deflection about the y axis

| ——

0001A0A6
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mm 4
4 A
3,5
3 .
2,54
AVZ 2
MKUVE15..-ZR
1,54
Locating/locating bearing arrangement 1 4
A, = deflection
| = support spacing 0,5
2 %0 00 1000 1 00 2000 2500 3000 mi
. & M
Figure 13 3 : '
Deflection about the y axis S
5
Mim

MKUVE20..-C-ZR

Locating/non-locating bearing arrangement
A,y = deflection
| = support spacing

, 5 8000
Figure 14 3
Deflection about the z axis S : -
5

mm

[J -

3,5

3 4

2,54

AV\’ 2 4
MKUVE20..-C-ZR

1,54

Locating/locating bearing arrangement 1
A,y = deflection

| = support spacing 0,51

0

- T T T T T
0 1000 2000 3000 4000 5000 6000 mm 8000

| ———

00018373

Figure 15
Deflection about the z axis
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Actuators with toothed belt drive

5
mm -
4
359
3 .
2,5
A\-‘I B
MKUVE20..-C-ZR £
.5
Locating/non-locating bearing arrangement "
A, = deflection
| = support spacing 0,5
) 5 0 — T r r J ,
Figure 16 & 0 1000 2000 3000 4000 5000 6000 mm  BOOO
Deflection about they axis & ==
5
mim+
fJ B
3,51
3 B
2,5
AVZ 2
MKUVE20..-C-ZR
1,54
Locating/locating bearing arrangement 1
A, = deflection
| = support spacing 0,57
o 0 — ' , . , .
" @ 0 1000 2000 3000 4000 5000 6000 mm 8000
Figure 17 = |
Deflection about the y axis S -
5
mm
fJ B
3,51
3
2,5
MKUVE25..-ZR Ay 5
MKUSE25..-ZR
1,54
Locating/non-locating bearing arrangement 1
A,y = deflection
| = support spacing 0,57
w 0 T T T T T T
, i} 0 1000 2000 3000 4000 5000 6000 mm 8000
Figure 18 g ;

Deflection about the z axis
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MKUVE25..-ZR
MKUSE25..-ZR

Locating/locating bearing arrangement
A,y = deflection
| = support spacing

Figure 19
Deflection about the z axis

MKUVE25..-ZR
MKUSE25..-ZR

Locating/non-locating bearing arrangement
A, = deflection
| = support spacing

Figure 20
Deflection about the y axis

MKUVE25..-ZR
MKUSE25..-ZR

Locating/locating bearing arrangement
A,, = deflection
| = support spacing

Figure 21
Deflection about the y axis

0001836F
(=3

T T T T T T
1000 2000 3000 4000 5000 6000 mm 8000

| ———

2,54

0001836C
<

1000 2000 3000 4000 5000 6000 mm 8000

C——

2,54

0001836D

L T T T T T
1000 2000 3000 4000 5000 6000 mm 8000

| ———
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Actuators with toothed belt drive

Idling drive torque  The idling drive torque M, of linear actuators is calculated
for a constant velocity and for a horizontal (Mg},) or vertical (Mq,)
mounting position, starting Figure 22. The idling drive torque
increases with increasing travel velocity. The data in the diagrams
are maximum values.

14
Nm
12+
MKUVElS-&OO-ZR..-WZ/
10 A
84 MKUVE15-400-ZR -
MKUVE15-260-ZR..-W2
M
oh .
MKUVE15..-ZR
P
v = travel velocity of carriage unit Tl
Mgp = idling drive torque 74 \ “MKUVE15-140-ZR
. MKUVE15-260-ZR
-MKUVE15-140-ZR..-W2
Figure 22 5 0 ; r ; ; ;
Idling drive torque 2 0 05 1 15 2 25 3 35 4 mfs 5
Horizontal mounting position S v—
12
Nm
MKUVE15-400-ZR..-W 2
10
MKUVE15-260-ZR..-W2 o
|
8 MKUVE15-400-ZR =
~MKUVE15-140-ZR..-W2
6 /
Mﬂv e ——
| M\_
MKUVE15..-ZR MKUVE15-260-ZR
4 o —
= <
. . . - MKUVE15-140-ZR
v = travel velocity of carriage unit y
ov = idling drive torque 2
figure23 8 0 T , T T T T , T [
Idling drive torque 2 0 05 1 1,5 25 3 35 4 mfs 5
S Y ————

Vertical mounting position
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MKUVE20..-C-ZR
MKUVE20..-C-ZR..-W2

v = travel velocity of carriage unit
Moy = idling drive torque

Figure 24
Idling drive torque
Horizontal mounting position

MKUVE20..-C-ZR
MKUVE20..-C-ZR..-W2

v = travel velocity of carriage unit
Mo, = idling drive torque

Figure 25
Idling drive torque
Vertical mounting position

MKUVE20..-C-LN-ZR
MKUVE20..-C-LN-ZR..-W2

v = travel velocity of carriage unit

MKUVE20-250-C-ZR..-W2
MKUVE20-500-C-ZR..-W2

N MKUVE20-250-C-ZR

MKUVE20-500-C-ZR

00018330

12

T
4,5m/s 5

Nm
10

Mﬂv

MKUVE20-500-C-ZR..-W2 -
MKUVE20-250-C-ZR..-W2—

N
N MKUVE20-500-C-ZR
MKUVE20-250-C-ZR

00018331

T T T

3 3.5 4 4,r5n1,’55

MKUVE20-250-C-LN-ZR..-W2 —_
MKUVE20-500-C-LN-ZR..-W2 ™~

-

“—MKUVE20-250-C-LN-ZR
MKUVE20-500-C-LN-ZR

Mo, = idling drive torque 5
/ w 0 T T T T T T T
. ./-'/gure26 2 0 05 1 15 2 25 3 3,5 4  4,5m/s5
Idling drive torque g
Horizontal mounting position 8 V—=
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MKUVE20..-C-LN-ZR
MKUVE20..-C-LN-ZR..-W2

v = travel velocity of carriage unit
Mgy = idling drive torque

Figure 27
Idling drive torque
Vertical mounting position

MKUVE25..-ZR
MKUVE25..-ZR..-W2

v = travel velocity of carriage unit
Mo = idling drive torque

Figure 28
Idling drive torque
Horizontal mounting position

MKUVE25..-ZR
MKUVE25..-ZR..-W2

v = travel velocity of carriage unit
Mo, = idling drive torque

Figure 29
Idling drive torque
Vertical mounting position

0001832F

00018332

00018333

Actuators with toothed belt drive

MKUVE20-500-C-LN-ZR..-W2—_

s

o

MKUVE20-250-C-LN-ZR..- W2~

MKUVE20-500-C-LN-ZR —_

10

T T
0,5 1 1,5 2 3.5 4

Nm
9 —

MKUVE25-250-ZR..-
MKUVE25-500-ZR..-

T MKUVE25-250-7R
MKUVE25-500-ZR

3,5 4 45m/s5

V ———

MKUVE25-500-ZR..-W2=~,
MKUVE25-250-ZR..-W2—_

= MKUVE25-500-ZR
T MKUVE25-250-ZR

4,5m/s 5

228 | AL1

Schaeffler Technologies



7 MKUVE25-250-LN-ZR..-W2 \
MKUVE25-500-LN-ZR..-W2

—MKUVE25-250-LN-ZR
MKUVE25-500-LN-ZR

MKUVE25..-LN-ZR ~ Mop
MKUVE25..-LN-ZR..-W2 3

v = travel velocity of carriage unit
Moy = idling drive torque 1]

Figure 30
Idling drive torque
Horizontal mounting position

00018334

20
Nm
18-

MKUVE25-500-LN-ZR..-W2 —_
16 MKUVE25-250-LN-ZR..-W2 =<

14

12

MKUVE25..-LN-ZR Moy 8
MKUVE25..-LN-ZR..-W2
o - MKUVE25-500-LN-ZR
“—MKUVE25-250-LN-ZR

v = travel velocity of carriage unit e
Mo, = idling drive torque

Figure 31
Idling drive torque
Vertical mounting position

T
0 0,5 1 1,5 2 2,5 3 3,5 4 4,5m/s5

00018335

6
NM 1 MKUSE25-250-ZR..-W2 —_
5 MKUSE25-500-ZR..-W2 g
4 o -~
- MKUSE25-250-ZR
MKUSE25-500-ZR
3—
MKUSE25..-ZR ~ Mop
MKUSE25..-ZR..-W2 5
v = travel velocity of carriage unit
Mo, = idling drive torque 5
7 0 T T T T U T T T T
/-'/gure32 0 0,5 1 1,5 2 2,5 3 3,5 4 4,5m/s 5

Idling drive torque
Horizontal mounting position

0001832C
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Actuators with toothed belt drive

18

16+
MKUSE25-500-ZR..-W2—

MKUSE25-2 50-ZR,.—W2—\

MKUSE25.-ZR Mg, 87

MKUSE25..-ZR..-W2 o /\ <
. —MKUSE25-500-ZR

“—MKUSE25-250-ZR

v = travel velocity of carriage unit
Mgy = idling drive torque

Figure 33
Idling drive torque
Vertical mounting position

T T T T T
0 0,5 1 1,5 2 2,5 3 3.5 4 4,5mfs 5

0001832D
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Length calculation of actuators  Thelength calculation of actuators is based on the required effective
stroke length Ny. The effective stroke length Ny must be increased
by the addition of safety spacing values on both sides of the travel
distance.

The total length Ly of the actuator is determined from the support
rail length L, and the lengths of the return units L,. If two carriage
units are present, both carriage unit lengths L; and the spacing L,;
must be taken into consideration.

Parameters for length calculation G, mm
Total stroke length
Ny mm
Effective stroke length
S mm
Safety spacing, for minimum values see table, page 234
L mm
Length of carriage plate
[ mm
Total length of carriage unit
Ly mm
Length of support rail
Ly mm
Length of return unit
Lg mm
Length of wiper brushes
Lyy mm
Length of cover plate
Lot mm
Total length of actuator
Lyq mm

Spacing between two carriage units.

Total stroke length G The total stroke length Gy is determined from the required effective
stroke length and the safety spacings, which must be at least 85 mm.

Single-pieceand  The maximum length of single-piece support rails, the maximum

multi-piece supportrails  length of a support rail and the safety spacings S are dependent
on size, see table.

_Safety spacing 'S, "actuator Maximum | Maximum Support rail | Safety
maximum single-piece support rail | length of segment spacing S
support rail length L, length L, single-piece length

(FA517) support rails L,

mm mm mm
MKUVE15..-ZR 6000 6000 1 80
MKUVE20..-C-ZR 24000 8000 3 85
MKUVE25..-ZR 24000 8000 3
MKUSE25..-ZR 24000 8000 3
MKUVE25..-HS-ZR = 6000 1
MKUVE25..-ZR-GTRI = 8000 1
MKUSE?25..-ZR-GTRI = 8000 1

Spacing L,4 between carriage units ~ The minimum spacing L,, between two carriage units is 50 mm.
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Actuators with toothed belt drive

Total length Lio;and  The following equations are designed for one and two carriage units.
support rail length L,  The parameters and their position can be found in figure 34 and
Figure 35as well as in the table, page 234. If more than two carriage
units are present, please consult us.

L,
_ Ly _ Ly L il
—] L7_1 L Lo
|
: i n
R O e
I |
| | i
S-— — Ny - _ll.s
. GH \
Figure 34 = i — "
tot @
Length parameters = - %
for one carriage unit g
One carriage unit _ _
Size: MKUVE15 2= OnTLit2:Ly
Total length _ _
Size: MKUVE15  tot =2 2:bas
Ly L; L,
' - L B
. Ls —- L - | L
. ; i Hy
| i |
| i :
| i :
S N = RS
Figure 35 | sy B .
Length parameters B Lot _ %

for one carriage unit

One carriage unit _ )
Sizes: MKUVE20, MKUVE25, -2~ CHtbit2-le
MKUSE20

Total length
Sizes: MKUVE20, MKUVE25,
MKUSE20

Ligt =Ly +2-Ly
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L,

L, ba L Ly
- L L La_|
‘. _ il il il I1 ;
L. | g L
- .
S-— — e H -— —t S
. | GH
figurez6 = T — —— 5
Length parameters - Lot -2

for two carriage units

One carriage unit _ _
Size: MKUVE15 27O FLFLitha+2:L,

Total length _ )
Size: MKUVE15 ~ “tot =L2 2 Las

Figure 37 O R U
Length parameters Liot
for two carriage units

00082192

Two carriage units _ e
Sizes: MKUVE20, MKUVE25, -2~ CHTEFLitba+2:L
MKUSE20

Total length _ »
Sizes: MKUVE20, MKUVE25,  tot =2+ 2 La
MKUSE20
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Length parameters

Mass calculation

(1) Basic design
(2 Second carriage unit (W2)

(® Two-piece support rail (FA517.1)
(@ Three-piece support rail (FA517.2)
(® Integrated gearboxes (GTRI/4, GTRI/8)

Figure 38

Basic and additional designs

Actuators with toothed belt drive

Designation L L, Ly Lg Ly |S
mm mm mm mm |[mm |[mm

MKUVE15-140-ZR 140 178 69 = 1 85

MKUVE15-260-ZR 260 298 =

MKUVE15-400-ZR 400 438 =

MKUVE20-250-C..-ZR..-N 250 260 97 6 = 85

MKUVE20-500-C..-ZR..-N 500 510

MKUVE25-250-ZR..-N 250 263 115,5 |6 = 85

MKUVE25-250-ZR..-GTRI-N

MKUVE25-500-ZR-N 500 513

MKUVE25-500-ZR..GTRI-N

MKUSE25-250-ZR..-N 250 263 1155 |6 = 85

MKUSE25-250-ZR..-GTRI

MKUSE25-500-ZR..-N 500 513

MKUSE25-500-ZR..-GTRI

The total mass of an actuator is calculated from the mass of
the actuator without a carriage unit, the carriage unit and the special

design: multi-piece support rail (FA517), integrated gearbox (GTRI)
and second carriage unit (W2), Figure 38. Insert the values from
the table in the following equation. The values may and mgq, are

mandatory.

Mgt = Mpaw T MpoL + My + M + M5

|

LtOI

@
(E) f——w  — ?.;____;_ [—?—W (ﬁ) F——1 o N — Hiim

0001986E
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Values for mass calculation Designation Mass
Carriage unit Actuator without carriage unit
Miaw MpoL
~kg ~kg
MKUVE15-140-ZR 0,75 (Lot - 0,0072) + 1,65
MKUVE15-260-ZR 1,4 (Lot - 0,0072) + 1,4
MKUVE15-400-ZR..-N 3,2 (Lot - 0,0072) + 1,4
MKUVE20-250-C..-ZR..-N |2,5
(Ligr — 194) - 0,0112 + 4,46
MKUVE20-500-C..-ZR..-N | 4,07
MKUVE25-250-ZR..-N 4,11
MKUVE25-500-ZR..-N 6,37
MKUVE25-250-ZR 4,31
MKUVE25-500-ZR 6,77
(Lot — 231) - 0,017 + 7,94
MKUSE25-250-ZR..-N 3,95
MKUSE25-500-ZR..-N 6,21
MKUSE25-250-ZR 4,15
MKUSE25-500-ZR 6,61
Values for mass calculation Designation Mass
(continued) Design
mq my m3
FA517.1 [FA517.2 |GTRI/4 |GTRI/8 [W2
~kg ~kg ~kg ~kg ~kg
MKUVE15-140-ZR 0,75
MKUVE15-260-ZR - - - - 1,4
MKUVE15-400-ZR 3,2
MKUVE20-250-C..-ZR..-N 2,5
MKUVE20-500-C.ZR.N | 2> e - - 4,07
MKUVE25-250-ZR 4,31
MKUVE25-500-ZR 6,77
3,22 6,44 0,85 0,55 —
MKUVE25-250-ZR..-N 4,11
MKUVE25-500-ZR..-N 6,37
MKUSE25-250-ZR 4,15
MKUSE25-500-ZR 6,61
3,22 6,44 0,85 0,55 —
MKUSE25-250-ZR..-N 3,95
MKUSE25-500-ZR..-N 6,21
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Actuators with toothed belt drive

Lubrication  The guidance systems in linear actuators are initially greased
with a high quality lithium complex soap grease KP2P-30 according
to DIN 51825 and must be relubricated during operation.

The carriages in the actuators are sealed, have an initial greasing
and can be relubricated. The ball bearings fitted in the return units
of linear and clamping actuators or the tapered roller bearings in
tandem actuators are sealed and lubricated for life.

Structure of suitable greases  Greases suitable for the linear recirculating ball bearing and
guideway assemblies have the following composition:
lithium soap or lithium complex soap grease
with base oil having a mineral oil base

special anti-wear additives for loads C/P < 8,
indicated by “P” in the DIN designation

base oil viscosity ISO VG 68 to ISO VG 100
consistency in accordance with NLGI grade 2.

If different greases are used, their miscibility and compatibility must
be checked first.

Relubrication intervals  The relubrication intervals are essentially dependent on
the following factors:

the travel velocity of the carriage units
the load
the operating temperature
the stroke length
the environmental conditions and environmental influences
the mounting position.
The cleaner the environment, the lower the lubricant consumption.

Calculation  Since it is not possible to calculate all the influencing factors,
of the relubrication interval  the time at which relubrication must be carried out and the quantity
of lubricant which must be used can only be precisely determined
under actual operating conditions. If no precise data are available,
the values for many applications can be taken from the table,
page 237. An approximation method can be used, however,
to determine a guide value for many applications, see page 54.

Relubrication must be carried out, irrespective of the result of this
calculation, no more than 1 year after the last lubrication.

E Fretting corrosion is a consequence of lubricant starvation and
isvisible as areddish discolouration of the rolling element raceways.
Lubricant starvation can lead to permanent damage to the system
and therefore to its failure. It must be ensured that the lubrication
intervals are reduced accordingly in order to prevent fretting
corrosion.

When calculating the relubrication interval, the grease operating life
must also be checked. This is restricted to a maximum of 3 years due
to the ageing resistance of the grease. It is the user’s responsibility

to obtain information on this matter from the lubricant manufacturer.
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Relubrication quantities

Grease quantities

Relubrication procedure

1]

Lubrication nipples

MKUVE..-ZR
MKUSE25..-ZR

Figure 39
Funnel type lubrication nipple
NIP DIN 3405-A M6

Relubrication should be carried out wherever possible with several
partial quantities at various times instead of the complete quantity
atthe time of the relubrication interval. Grease quantities, see table.

Linear actuator Relubrication quantity
per lubrication nipple and
per longitudinal face
~g

MKUVE15..-ZR 2to3

MKUVE20..-C-ZR 4to5

MKUVE25..-ZR 5to 6

MKUSE?25..-ZR 6to7

MKUVE20..-C-LN-ZR 4to5

MKUVE25..-LN-ZR 5to6

MKUVE25..-HS-ZR 5to6

MKUVE25..-ZR..-GTRI 5to6

MKUSE25..-ZR..-GTRI

Relubrication should be carried out whilst the carriage unit is
moving and warm from operation over a minimum stroke length
corresponding to one carriage unit length.

During lubrication, it must be ensured that the grease gun, grease,
lubrication nipple and the environment of the lubrication nipple are
clean.

The lubrication method involves loss of lubricant. The used lubricant
must be collected and disposed of by methods that help to protect
the environment.

The use of lubricants is governed by national regulations

for environmental protection and occupational safety as well as
information from the lubricant manufacturers. These regulations
must be observed in all cases.

Inthe case of actuators MKUVE..-ZR and MKUSE..-ZR, relubrication of
the integrated guidance systemis carried out exclusively via a funnel
type lubrication nipple in the longitudinal face of the carriage unit,
Figure 39.

9.5

0001881A

The carriage units of size 20 and 25 can be connected to a semi-
automatic or fully automatic central lubrication system. In this case,
the funnel type lubrication nipples must be replaced by a straight or
angled screw-in connector with a M6 X1 thread. The central
lubrication system is connected by means of pipes or hoses.
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Relubrication points

1]

MKUVE15..-ZR
(@ Funnel type lubrication nipple NIP A1

Figure 40
Lubrication points
on carriage

MKUVE20..-ZR
MKUVE25..-ZR
MKUSE25..-ZR

(@ Funnel type lubrication nipple
DIN 3405-A M6

Figure 41
Lubrication points
on short carriage unit

MKUVE20..-ZR
MKUVE25..-ZR
MKUSE25..-ZR

(@ Funnel type lubrication nipple
DIN 3405-A M6

Figure 42
Lubrication points
on long carriage unit

Actuators with toothed belt drive

The carriages have funnel type lubrication nipples according to

DIN 3405-A M6 on the right or left longitudinal side of each carriage
unit. Furthermore, they can be relubricated, Figure 40, Figure 42,
Figure 43 and table, page 239.

In the case of actuators with a longer carriage unit, both carriages
are relubricated via separate lubrication ducts.

During lubrication of actuators, all lubrication points on one
longitudinal side of a carriage unit must always be provided with
lubricant.

0001A0AD

000187DF

000187E1
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Position of relubrication points Designation Mounting dimensions

Ss6 hse lsg ls7

mm mm mm mm
MKUVE15-140-ZR - 7,1 104,4 -
MKUVE15-260-ZR - 7,1 130 -
MKUVE15-400-ZR - 7,1 200 -
MKUVE20-250-C..-ZR..-N 15 13,5 125 -
MKUVE20-500-C..-ZR..-N 297
MKUVE25-250..-ZR 15 15,8 133,5 -
MKUVE25-500..-ZR -
MKUSE25-250..-ZR 15 15,8 133,5 -
MKUSE25-500..-ZR 257,5 -

(@ Short carriage unit
(2) Long carriage unit

Figure 43 U See
Position of lubrication points, e
basic carriage

00018712
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Actuators with toothed belt drive

T-slots  The T-slots in the support rail and the carriage unit are designed
for T-bolts according to DIN 787 and T-nuts according to DIN 508
(with the exception of T-slot size 4,5).

20
@ _ @ _|_13,1 2

4'57?‘}'1—1 ﬂ12 25

. © LoD
(@) T-slot size 8, type A ~/ 51
@ T-slot size 8, type B T
(® T-slot size 4,5

I
@ T-slot size 5 73] | ] 44_5

Figure 44
Sizes of T-slots
in support rail and carriage unit

0001A081

Dimensions of T-slots Designation Support rail Carriage unit
Lateral Bottom Top Lateral
MKUVE15..-ZR @ @ = =
MKUVE20..-ZR ® @ ® ®
MKUVE25..-ZR ©O) @ ® =
MKUSE25..-ZR ©O) @ ® =

Filling openings  The filling opening is always on the opposing side to the drive,
Figure 45.

(@ Filling slot

00019962

Figure 45 25
Filling opening in the support rail
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Connectors for switching tags  Switching tags can be screw mounted to the carriage unit in order to
activate switches in the adjacent construction. The position and size
are dependent on the size, Figure 46 and table.

_ﬂ}

:E

GsgXtsg
Figure 46 2
Connectors for switching tags :
on the carriage unit 2
Mounting .dim.ensions Series Mounting dimensions
for switching tags —  tyator Jisg  |lss hsg | Gsg  |tsgmax
mm mm mm mm mm
MKUVE15-140-ZRY 15 62,5 8 M3 10
MKUVE15-260-ZRY 15 51 8 M3 10
MKUVE15-400-ZRY 15 51 8 M3 10
MKUVE20-250-C..-ZR..-N? - - 12 - -
MKUVE20-500-C..-ZR..-N?)
MKUVE25-250..-ZR 40 10 15 M5 10
MKUVE25-500..-ZR
MKUSE25-250..-ZR 40 10 15 M5 10
MKUSE25-500..-ZR

1 Switching tags on both sides of the carriage unit (symmetrical).
2) Carriage unit with lateral T-slot.

Mounting position and  Due to their construction and the linear guidance system fitted,
mounting arrangement  actuators are suitable for all mounting positions and mounting
arrangements, Figure 47, Figure 48 and Figure 49.

(1) Movable carriage unit
(2) Stationary carriage unit

0001881B

Figure 47 |
Movable or stationary carriage :
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(@) Mounting position 0°
(2) Mounting position 180°
(3 Mounting position 90°

Figure 48
Mounting positions

() Horizontal
@ Tilted
(® Vertical

Figure 49
Mounting positions

Actuators with toothed belt drive

The actuators can be used in the “common” horizontal mounting
position and also in a vertical mounting position. In particular,
tandem actuators with a triple toothed belt drive and the associated
level of security offer good characteristics for fulfilling requirements
involving a vertical axis.

Mounting of actuators with a carriage unit to one side or suspended
overhead is possible. In such cases, please consult the Schaeffler
engineering service.

The carriage unit and load must be secured against autonomous
travel or dropping if the actuators are used in a vertical or tilted
mounting position. This can be achieved, for example, by means
of a brake or counterweight. The drop guard must function in manual
operation as well as in motor operation, especially if the motor has
no current.

Safety guidelines, especially in relation to personal protection,
must be observed.

0001882C

® [+] o] | '

00018878
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Mounting

Fixing by means of T-nuts

Actuators longer than 8 000 mm

(@) Drive

Figure 50
Actuators longer than 8 000 mm,
Ly, is always on the drive side

Interchange
of actuator components

The normal steps in the mounting of an actuator are as follows:
location of the support rail on the adjacent construction

mounting of the components to be moved on the carriage unit or
carriage units.

In order to facilitate the insertion of T-nuts and T-bolts, all support
rail segments have lateral filling openings.

Actuators longer than 8 000 mm are supplied as multi-piece units.
These are supplied partially assembled after function checking.
At their destination, these actuators must then be assembled in
accordance with the fitting manual supplied.

Any parts necessary for joining of the support rail segments and
screw mounting of the second return unit are also supplied.
These include retaining plates, fixing screws, nuts and dowels.

- Liot
L,
: I I
gl i —— = & & & =
EB sl i w ++
|
L be |
Ly Lt> Lis
Big

000187CB

For the fitting and assembly of actuator components, a fitting
and maintenance manual is available for each series of actuator.
Please consult the Schaeffler engineering service.
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Maintenance

1]

Cleaning

1]

Actuators with toothed belt drive

Failure to carry out maintenance, incorrect maintenance, assembly
errors and lubrication errors as well as inadequate protection
against contamination can lead to premature failure of actuators.

Maintenance work is restricted in general to relubrication,
cleaning and regular visual inspection for damage.

Maintenance intervals, especially the intervals between
relubrication, are influenced by:

the travel velocity of the carriage unit

the load

the temperature

the stroke length

the environmental conditions and influences.

Guidance parts relevant to function must be greased and supplied
with lubricant via appropriate lubrication points.

If heavy contamination is present, actuators must be cleaned
in order to ensure reliable function. Suitable cleaning tools include
paintbrushes, soft brushes and soft cloths.

Abrasives, petroleum ether and oils must not be used.
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Accuracy
Length tolerances

Lot = total length
L, = length of support rail

Figure 51
Length tolerances

Tolerances

The length tolerances of actuators are shown in Figure 51 and
the table. The data are valid for all actuators described in this

chapter.

|| 1 : |
- o
Total length Ly of actuator Tolerance
mm mm
Single-piece actuator Lot <1000 |[=*2

1000 =L;; <2000 |=3

2000 =Ly <4000 |=*4

4000 =L +5
Multi-piece actuator All lengths +0,1% of Lot

(where permitted by the design)
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Actuators with toothed belt drive

Straightness of support rails  The support rails in actuators are precision straightened and
the tolerances are better than DIN 17615.

The tolerances are arithmetic mean values and are stated
forindividual series and sizes, see tables.

) Tolerances Length L, of support rail | MKUVE15..-ZR
Size: MKUVE15 5 5 Torsion
mm mm mm mm
L, = 1000 0,4 0,3 0,3
1000 <L, = 2000 0,8 0,6 0,6
2000 <L, = 3000 1,2 0,9 0,9
3000 <L, = 4000 1,5 1,2 1,2
4000 <L, = 5000 1,9 1,5 1,5
5000 <L, = 6000 2,5 1,8 1,8
Tolerances Length L, MKUVE20..-C-ZR MKUSE25..-ZR
Sizes: MKUVE20, MKUVE25, of support rail MKUVE25..-ZR
MKUSE25 ty t3 Torsion | t, t3 Torsion
mm mm mm mm mm mm mm
L, = 1000 0,4 0,3 0,8 0,4 0,3 0,5
1000 <L, = 2000 0,8 0,5 1 0,8 0,5 1
2000 <L, = 3000 1,2 0,7 1,2 1,2 0,7 1,5
3000 <L, = 4000 1,5 1 1,6 1,5 1 2
4000 <L, = 5000 1,9 1,2 1,8 1,9 1,2 2,5
5000 <L, = 6000 2,5 1,5 2 2,5 1,5 3
6000 <L, = 7000 2,9 1,8 2,2 2,9 1,8 3,5
7000 <L, 3,4 2,1 2,4 3,4 2,1 4

Figure 52 shows the method for determining the straightness
of the support rail.

00017A1F

t,, t3 = straightness tolerance _ __jg N
ASTR

Figure 52
Measurement method
for straightness tolerances

246 | AL1 Schaeffler Technologies



Schaeffler Technologies AL1 | 247



Ordering example,

ordering designation

Available designs

Actuators with toothed belt drive

Available designs of linear actuators MKUVE and MKUSE,

see table.
Design Linear actuator
with linear recirculating ball bearing and
guideway assembly and toothed belt drive
Size Size code
Carriage plate length Length L mm
Design Basic [
Low Noise LN
High Speed HS
Type of drive Toothed belt ZR
Drive variants Drive shaft [ ]
Integrated planetary gearbox GTRI
Additional function Integrated planetary gearbox GTRI
Gear reduction ratio i
Additional carriage unit Second, driven carriage unit w2
Spacing L,, between carriage units mm
Anti-corrosion protection?) | Corrosion-resistant design RB
Location of carriage unit Threaded holes
T-slots N
Support rail Single-piece
Two-piecel) 2) FA517.1
Support rail segment lengths Ltq mm
Lt mm
Three-piecel)? FA517.2
Support rail segment lengths Ltq mm
Lt mm
Ly3 mm
Lengths Total length Ltot mm
Total stroke length Gy mm

@ Standard scope of delivery.

M Design not available.

1 Not suitable for combination with integrated planetary gearbox (GTRI).
2 Not possible with High Speed design.
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Designation and suffixes

MKUVE MKUSE
15 20 25 25

140, 260, 400 250, 500 250, 500 250, 500
[ ] C [ ] [ ]

| C-LN LN |

| ] HS |

ZR ZR ZR ZR

AL, AR, RL, AL-AL, AL-AR, AL-RL, AR-AL, AR-AR, AR-RL, RL-AL, RL-AR, RL-RL, OZ

] | AL, AR, AL-AL, AL-AR, AL-RL, AR-AL, AR-AR, AR-RL
| ] GTRI GTRI

| | 4;8 4; 8

w2

State value for Ly (Ly, = 50 mm)

| | RB |
[ ] | [ ]
] N N N
[ ] ([ ] [ ] [ ]
| FA517.1

State value for Ly, and Ly, see page 231
If these lengths are not stated, L1 and Ly, will be determined by Schaeffler.

| FA517.2
State value for Ly, Ly, and Ly, see page 231

If these lengths are not stated, Lyy, L1, and Ly3 will be determined by Schaeffler.

to be calculated from total stroke length, see page 231

to be calculated from effective stroke length, see page 231
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Monorail guidance system,

toothed belt drive

Ordering designation

1]

Figure 53
Ordering designation

Actuators with toothed belt drive

Linear actuator

with one linear recirculating ball bearing and

guideway assembly

Size code

Carriage unit length L

Design

Low Noise design

Drive by toothed belt

Drive shaft on left side — right side
Second, driven carriage unit
Spacing between carriage units Ly4
Carriage unit with T-slots

Total length Lyt

Total stroke length Gy

MKUVE
20

250 mm
C

LN

ZR

AL-AR

W2

200 mm
N

2216 mm
1300 mm

MKUVE20-250-C-LN-ZR-AL-AR-W2-N/2216-1300 (L,; = 200 mm),

Figure 53

Note total length L, of first carriage unit and carriage unit length L
of second carriage unit. Spacing L,; between carriage units must be

stated.

MKUVE20-250-C-LN-ZR-AL-AR-W2-N/2216-1300

000186FC
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Monorail guidance system, Linear actuator
toothed belt drive  with one linear recirculating ball bearing and

guideway assembly MKUVE
Size code 25
Carriage unit length L 250 mm
High Speed design HS

Drive by toothed belt ZR

Drive shaft on both sides RL
Carriage unit with T-slots N

Total length Lyt 3006 mm
Total stroke length Gy 2500 mm

Ordering designation ~ MKUVE25-250-HS-ZR-RL-N/3006-2500, Figure 54
m Note total length L of carriage unit.

1 T
e

MKUVE25-250-HS-ZR-RL-N/3006-2500

Figure 54
Ordering designation

0001873D
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Monorail guidance system,

toothed belt drive

Ordering designation

1]

Figure 55

Ordering designation

Actuators with toothed belt drive

Linear actuator

with one linear recirculating ball bearing and
guideway assembly

Size code

Carriage unit length L

Basic design

Drive by toothed belt
Drive shaft on left side

Second, driven carriage unit
Spacing between carriage units L,
Carriage unit with threaded holes

Two-piece support rail with support rail segment
lengths Lty =4 900 mm and Ly, = 4925 mm

Total length Ly

Total stroke length Gy

MKUSE
25
500 mm

ZR
AL
W2
300 mm

FA517.1
10056 mm
8500 mm

MKUSE25-500-ZR-AL-W2-FA517.1/10056-8500 (L,; = 300 mm),

Figure 55

Note total length L, of carriage unit. Supportrail segment lengths Ly;

and Ly, must be stated.

BGO(L“) .,

I —

——

MKUVE25-500- ZR AL-WZ FA517 1/1 0056-8500

N

0001A5E3
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Monorail guidance system,
toothed belt drive

Ordering designation

1]

Figure 56

Ordering designation

Linear actuator

with one linear recirculating ball bearing and
guideway assembly

Size code

Carriage unit length L

Drive by toothed belt

Drive shaft on right side

Integrated planetary gearbox

Gear reduction ratio

Second, driven carriage unit
Spacing between carriage units Ly4
Carriage unit with threaded holes

Total length Ly

Total stroke length Gy

MKUSE
25

250 mm
ZR

AR

GTRI

4

W2

200 mm
2256 mm
1300 mm

MKUSE25-250-ZR-AR-GTRI/4-W2/2256-1300 (L,; = 200 mm),

Figure 56

Note total length L4 of first carriage unit and carriage plate length L
of second carriage unit. Spacing L,; between carriage units must be

stated.

MKUSE25-250-ZR-AR-GTRI/4-W2/2256-1300

————

00018746
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Actuators

Four-row linear recirculating ball bearing and
guideway assembly

Toothed belt drive

Basic design

0001A08A

MKUVE15..-ZR

Dimension table - Dimensions in mm
Designation Dimensions Mounting dimensions

B, |H L By |dss |Dgs [Gu3 |Gs7 |h13 |his  |hsg |hgs  |hg;
Actuators h7 +0,03 +0,2
MKUVE15-140-ZR 140
MKUVE15-260-ZR 65 85 260 63 16 47 M6 Mé 22 62,7 |30 43,5 |51
MKUVE15-400-ZR 400

Calculation of lengths L, and Ly, see page 231.

D (1) 2 lubrication nipples NIP A1, see page 238.
(2 Filling openings in carrier profile, see page 240.
(3) Switching tag connectors on carriage unit, see page 241.

2 |ntegrated return unit.
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L4 (Ex\)_\_\ /\m <_/v,| /2>_
b R E |
2
MKUVE15..-ZR
®, @, @ Y?
Hi  |Hy |iss |JBas [Jua3 |Jas |Jas |les  [lez  |[La Ly Ls |L21 [Les [Nass|Nigs [Nres |ts3 [ts7 | Tse
+0,2 max.
- - 178
14,2 |70 |40 |45 (80 |[240 |- 39,3 |60 298 77,5 19,3 |1 31 |5 25 3 14 |12 1,6
220 |380 438
Nigs
‘ - )
Ly Lgg | Tse 8
S e - —q—:_ES;,;(tBP --—----—g
ls7 8
MKUVE15..-ZR - Drive flange, drive shaft
Ly
ILas
JLag
I T IR T
o] = ° Jaaal & o LE
oo 0, N, 0 o ¢
i oo, 1= s
JLaz 2
MKUVE15..-ZR - Top view
Schaeffler Technologies AL1 | 255



Actuators

Four-row linear recirculating ball bearing and
guideway assembly

Toothed belt drive

Performance data

000198A9

Load directions

Performance data
Designation Carriage unit guidance system for each carriage unit
Basic load ratings per carriage unit Permissible static
moment ratings S
: 21
Load direction | Load direction Il | Load direction |11 | P€" ¢@riage unit
Compressive load | Tensile load Lateral load
dyn. stat. dyn. stat. dyn. stat. Mox per | Moy per | Moz per
C Co C Co C Co
N N N N N N Nm Nm Nm
MKUVE15-140-ZR | MKUVE15-140-ZR-W2 | 7200 |14500 | 7200 (14500 | 7200 |14500 |120 80 80
MKUVE15-260-ZR | MKUVE15-260-ZR-W2
11700 (29000 |11700 {29000 |11700 [29000 |245 2600 (3100
MKUVE15-400-ZR | MKUVE15-400-ZR-W2

1 The values are single loads and apply when the underside of the actuator is fully supported.
These must be reduced for combined loads.
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Moment Drive
Carriage g]t 'anrzgla Feed Maximum | Toothed belt Toothed
of carrier profile per rev: LT gears
Spacings olution  torque Type Mass | Permissible | Mass
m operating | moment
R R | | force of inertia
X Y y Z
mm |mm |cm# cm4 mm Nm kg/m [N kg - cm?
1XKWVE15-B-S |- 44
2XKWVE 15-B-S 140 (44 84 107 144 32 W-8-PU-32-STD (0,36 1400 1,3
280 |44
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Actuators

Low Noise actuators
High Speed
actuators

Four-row linear recirculating
ball bearing and

guideway assembly

Toothed belt drive
Basic design

000187A1
0001884F

MKUVE25..-ZR(-N) MKUVE20..-C-ZR-N

Dimension table - Dimensions in mm

Designation Dimensions Mounting dimensions

B, |[H |L |Bi |[By |Byp|dgs |dge Dge [Ds7 |Gu3 [Gg7 [h13 |h1s |hgs |Hi [Hy
Actuators h7 G7
MKUVE20-250-C-ZR-N 250

88 | 110 86 | 89 |- 20 |61 |68 |110 |- Mé |20 |60 |53,4 |19 90
MKUVE20-500-C-ZR-N 500
MKUVE25-250-ZR-N 250

112 {125 110 [111 |2 20 |76 |95 |115 |- M8 |25 |75 |58 21 (102
MKUVE25-500-ZR-N 500
MKUVE25-250-ZR 250

112 (125 110 [111 |2 20 (76 |95 |115 [M10 |M8 (25 |75 |58 21 (102
MKUVE25-500-ZR 500

Low Noise actuators have the suffix LN.
Example: MKUVE25-500-LN-ZR-N

High Speed actuators are only available in the design MKUVE25..-ZR and have the suffix HS.

Example: MKUVE25-500-HS-ZR-N

Calculation of lengths L, and Ly, see page 231.

1 Utilisation of the T-slots is restricted by the holes.

2 (1) Carriage units with a length of 250 mm have 2 lubrication nipples according to DIN 3405-A M6, see page 238.
Carriage units with a length of 500 mm have 4 lubrication nipples according to DIN 3405-A M6, see page 238.
(2 Filling openings in carrier profile, see page 240.
(38) Switching tag connectors on carriage unit, see page 241.
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————— : —=
}
f Hy
% thgc _
f—— g
MKUVE20..-C-ZR-N, MKUVE25..-ZR(-N)
®, @, ®?
Hy iss |JB43 Yz [as [as [la? [ L (L, Le |Lgs | Nggs [Nigs |Nrgs [Su1® |ts3 |ts7 | Tes
maXx
260
101,4 |40 [40D - |- |- |595 |36 510 97 |6 |31 |6™ |25 [3,5 [10 |- 24 |2,3703
263
115,7 |80 |80V - |- |- |- - 13 1155 |6 |31 [6P9 |25 3,5 |- - 15 [4105
180 |- |- 263
115,7 |80 [80*0:1 - - 1155 |6 |31 [6P9 |25 3,5 |- 20 |15 [4105
90 | 270 | 450 513
Dgg
MKUVE?20..-C-ZR-N, MKUVE25..-ZR(-N) -
Drive flange, drive shaft
ILas =
Gasxtys | JLss
B72 H s By,
[ | !
| e -8 - 8 & & i
_li—__l'ﬁ_ﬂ_ Ty et H___Edﬁa
I I | 2 i | T |4
Lt ' I — | T
B72 L Sa g lag ] 2
MKUVE?25..-ZR(-N) - Top view
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Actuators
Low Noise actuators

Four-row linear recirculating ball bearing and

guideway assembly
Toothed belt drive
Multi-piece support rails

’//I-_Iy//%

00018852

MKUVE..-ZR-N-FA517

Dimension table - Dimensions in mm

Designation Mounting dimensions
Two segments Three segments Big Hig hig Lig
MKUVE20-250-C-ZR-N-FA517.1 MKUVE20-250-C-ZR-N-FA517.2 5 i 0 .
MKUVE20-500-C-ZR-N-FA517.1 MKUVE20-500-C-ZR-N-FA517.2
MKUVE25-250-ZR-N-FA517.1 MKUVE25-250-ZR-N-FA517.2 15 9% s 400
MKUVE25-500-ZR-N-FA517.1 MKUVE25-500-ZR-N-FA517.2
MKUVE25-250-ZR-FA517.1 MKUVE25-250-ZR-FA517.2 5 - . 0
MKUVE25-500-ZR-FA517.1 MKUVE25-500-ZR-FA517.2
Other geometrical features, see page 258 and page 259.
Low Noise actuators have the suffix LN.
Examples: MKUVE20-250-C-LN-ZR-N-FA517.1, MKUVE25-500-LN-ZR-N-FA517.2
Support rails: segment lengths (Ly,, = 500 mm), see page 231.
1) @ The segment lengths Ly, must always be designated in ascending order starting from the drive side.
L,
o & I 1] : 3 5
o o
' o Y of i o
Lta L
3
MKL{VEZO..-C—ZR-N-FAS17.1, MKUVE25..-ZR(-N)-FA517.1 - Two segments
@ 1
P ——— O g
T e 6 ° —— E‘l L —
1““'.°° ‘?.'?" :: > D. OUOUE— °

R

Ly,

000198A4

MKUVE20..-C-ZR-N-FA517.2, MKUVE25..-ZR(-N)-FA517.2 - Three segments

®Y
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Actuators
Low Noise actuators
High Speed actuators

Four-row linear recirculating ball bearing and
guideway assembly

Toothed belt drive

Performance data

000181A2

Load directions

Performance data
Designation Carriage unit guidance system for each carriage unit
Basic load ratings per carriage unit Permissible static moment
ratings per carriage unit!
Load direction | Load direction Il | Load direction Il
Compressive load | Tensile load Lateral load
dyn. stat. dyn. stat. dyn. stat. Mox per | Moy per | Moz per
C Co C Co C Co
N N N N N N Nm Nm Nm
MKUVE20-250-C-ZR (-W2)-N (-FA517) 1600 [ 1600
21300 |54000 |21300 (54000 |21300 |[54000 664
MKUVE20-500-C-ZR (-W2)-N (-FA517) 7500 | 7500
MKUVE25-250-ZR (-W2)-N (-FA517) 2575 | 2575
29000 | 74000 |29000 |74000 |29000 (74000 |1020
MKUVE25-500-ZR (-W2)-N (-FA517) 10760 [ 10760
MKUVE25-250-ZR (-W2) (-FA517) 2575 | 2575
29000 | 74000 |29000 (74000 |29000 (74000 |1020
MKUVE25-500-ZR (-W2) (-FA517) 10760 [10760

Low Noise actuators have the suffix LN.

Examples: MKUVE20-250-C-LN-ZR-N-FA517.1, MKUVE25-500-LN-ZR-N-FA517.2

High Speed actuators are only available in the design MKUVE25..-ZR and have the suffix HS.
Example: MKUVE25-500-HS-ZR-N

D The values are single loads and apply when the underside of the actuator is fully supported.
If there are several carriage units per actuator or combined loads are present, these must be reduced.

2 Maximum permissible drive torque on drive stud.
3) For High Speed actuators: 2XKWVE25-B-HS.

4) For High Speed actuators: toothed belt 50BAT10.
5) For Low Noise actuators: toothed belt 50BAT10.
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00018879

Mounting geometry of carriages

Moment Drive
Carriage o;mertla Feed Maximum | Toothed belt? Toothed
gf ?:r:?ier profile perpas | e 2) gears
Spacings olution | torque Type Mass | Permissible |Mass
m operating moment
R, R, ly I force of inertia
mm mm cm cm mm Nm kg/m |N kg - cm?
95
2XKWVE20-B-S 345 63 300 198 200 68,8 50AT105) 0,29 1880 5
110
2XKWVE25-B3) 360 71,8 712 506 250 75 50AT10% 0,29 1880 14,7
110
2XKWVE25-B3) 360 71,8 712 506 250 75 50AT10%) 0,29 1880 14,7
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Actuators

Six-row linear recirculating

ball bearing and

guideway assembly
Toothed belt drive

Basic design

000198A5

—

000198A6

MKUSE25..-ZR MKUSE25..-ZR
Dimension table - Dimensions in mm
Designation Dimensions Mounting dimensions
B, |H |L B1 [Bs |B72|dss [dge [Dgs |Ds7 [Gs3 |Gs7 [h13 [h1s [hgs Hy |Hy |Hy
h7 G7

MKUSE25-250-ZR-N 250

— 112 [ 125 110 [111 (2 20 (76 |95 |115 |- M8 [25 |75 |58 21 |102|115,7
MKUSE25-500-ZR-N 500

MKUSE25-250-ZR 250

— 112 [ 125 110 (111 (2 20 (76 |95 |115 |M10 (M8 |25 |75 (58 21 |102 |115,7
MKUSE25-500-ZR 500

Calculation of lengths L, and Ly, see page 231.

D Utilisation of the T-slots is restricted by the holes.

2 (1) Carriage units with a length of 250 mm have 2 lubrication nipples according to DIN 3405-A M6, see page 238.
Carriage units with a length of 500 mm have 4 lubrication nipples according to DIN 3405-A M6, see page 238.
(2) Filling openings in carrier profile, see page 240.

(38) Switching tag connectors on carriage unit, see page 241.

264 | AL1

Schaeffler Technologies



Ly
L
(3 0
| - S )
He
MKUSE25..-ZR(-N)
®,@,®?
jBs |JB43 s Pas s [la® [ (L L, Le |Lgs [Npgs |Nigs [Nrss |[Si? |tis [tz |Tse
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MKUSE25..-ZR(-N) - Top view
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Actuators

Six-row linear recirculating ball bearing and

guideway assembly
Toothed belt drive
Multi-piece support rails

MKUSE25..-ZR..-FA517

00018857

Dimension table - Dimensions in mm

Designation Mounting dimensions

Two segments Three segments Big hig Hig Lig
MKUVE25-250-ZR-N-FA517.1 MKUSE25-250-ZR-N-FA517.2

MKUVE25-500-ZR-N-FA517.1 MKUSE25-500-ZR-N-FA517.2 1 > 20 400
MKUSE25-250-ZR-FA517.1 MKUSE25-250-ZR-FA517.2 e E 90 400
MKUSE25-500-ZR-FA517.1 MKUSE25-500-ZR-FA517.2

Other geometrical features, see page 258 and page 259.
Support rails: segment lengths (Ly,, = 500 mm), see page 231.

D (@ The segment lengths Ly, must always be designated in ascending order starting from the drive side.

L1

000198A7

®?

MKUSE25..-ZR-N-FA517.1, MKUSE25..-ZR-FA517.1 - Two segments

.

Lt

Lt3

000198A8

MKUSE25..-ZR-N-FA517.2, MKUSE25..-ZR-FA517.2 - Three segments

®Y
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Actuators

Six-row linear recirculating ball bearing and
guideway assembly

Toothed belt drive

Performance data

000198A9

Load directions

Performance data
Designation Carriage unit guidance system for each carriage unit
Basic load ratings per carriage unit Permissible static moment
ratings per carriage unitl
Load direction | Load direction Il | Load direction IlI
Compressive load | Tensile load Lateral load
dyn. stat. dyn. stat. dyn. stat. Mox per [ Moy per | Moz per
C Co C Co C Co
N N N N N N Nm Nm Nm
MKUSE25-250-ZR (-W2) -N (-FA517) 2875 | 2725
45400 |134000 |37200 (86000 |34600 |92000 [1070
MKUSE25-500-ZR (-W2) -N (-FA517) 11500 |11050
MKUSE25-250-ZR (-W2) (-FA517) 2875 | 2725
45400 |134000 |37200 (86000 |34600 |92000 |[1070
MKUSE25-500-ZR (-W2) (-FA517) 11500 |11050

1 The values are single loads and apply when the underside of the actuator is fully supported.
If there are several carriage units per actuator or combined loads are present, these must be reduced.

2 Maximum permissible drive torque on drive stud.
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0001887A

Mounting geometry of carriages

Moment Drive
Carriage g]t Ianrzgla Feed Maximum | Toothed belt Toothed
of carrier profile per rev: e 2) gears
Spacings olution e Type Mass Permissible | Mass
m operating moment
force of inertia
Ry Ry Iy l,
mm mm cm4 cm4 mm Nm kg/m N kg - cm?
110
2XKWSE25 360 68,3 712 506 250 75 50AT10 0,315 1880 14,7
110
2XKWSE25 360 68,3 712 506 250 75 50AT10 0,315 1880 14,7
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Actuators {B72

Four-row linear recirculating ball bearing and — =
guideway assembly E
Toothed belt drive SR | R S |
Integrated planetary gearbox —rj B,
(I = = b
1o 2

MKUVE25..-ZR-GTRI/..(-N)

Dimension table - Dimensions in mm

Designation Dimensions of planetary gearbox
b74 B7> |B7s |ds7 |Dgs |[Dgs |Ds7 H7s | Tss Tee |[Ts7

F7 F10

max. min. | max. max.
MKUVE25-250-ZR-GTRI/4-N 112,5 5 168 8,5 19 100 102 130 115 50,5 4 16
MKUVE25-250-ZR-GTRI/8-N 102,5 158 6,6 14 80 85 100 85 40,5 3,5 10
MKUVE25-500-ZR-GTRI/4-N 112,5 - 168 8,5 19 100 102 130 115 50,5 4 16
MKUVE25-500-ZR-GTRI/8-N 102,5 158 6,6 |14 80 85 100 85 40,5 3,5 10
MKUVE25-250-ZR-GTRI/4 112,5 ) 168 8,5 19 100 102 130 115 50,5 4 16
MKUVE25-250-ZR-GTRI/8 102,5 158 6,6 |14 80 85 100 85 40,5 3,5 10
MKUVE25-500-ZR-GTRI/4 112,5 - 168 8,5 19 100 102 130 115 50,5 4 16
MKUVE25-500-ZR-GTRI/8 102,5 158 6,6 |14 80 85 100 85 40,5 3,5 10

Other geometrical features, see page 258 and page 259.

1 Maximum tightening torque M, of clamping screw: My = 23,5 Nm.
2 Maximum tightening torque M, of clamping screw: My = 17,3 Nm.

87
TP o Jer
=t Tse
B N i 1] i
=E§a ' &
| — Das Das DgsDae
A °
—E ks L
~— B ot ! ¥ .
_ Dgrmin. _ s 2 Tss E
Da7 max. § §
Planetary gearbox with reduction ratio i = 4 Planetary gearbox with reduction ratio i =8
with drive flange? with drive flange?
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Actuators {B72

Six-row linear recirculating ball bearing and — =
guideway assembly E
Toothed belt drive SR | R S |
Integrated planetary gearbox —rj By,
(I = = |bys
1o 2

MKUSE?25..-ZR-GTRI/..(-N)

Dimension table - Dimensions in mm

Designation Dimensions of planetary gearbox
b74 B7> |B7s |dg7 |Dss |Dgs |Dsy H7s | Tss Tee |Ts7

F7 F10

max. min. | max. max.
MKUSE25-250-ZR-GTRI/4-N 112,5 5 168 8,5 19 100 102 130 115 50,5 4 16
MKUSE25-250-ZR-GTRI/8-N 102,5 158 6,6 14 80 85 100 85 40,5 3,5 10
MKUSE25-500-ZR-GTRI/4-N 112,5 - 168 8,5 19 100 102 130 115 50,5 4 16
MKUSE25-500-ZR-GTRI/8-N 102,5 158 |[6,6 |14 80 85 |100 85 40,5 (3,5 [10
MKUSE25-250-ZR-GTRI/4 112,5 ) 168 8,5 19 100 102 130 115 50,5 4 16
MKUSE25-250-ZR-GTRI/8 102,5 158 |[6,6 |14 80 85 |100 85 40,5 |[3,5 |10
MKUSE25-500-ZR-GTRI/4 112,5 - 168 8,5 19 100 102 130 115 50,5 4 16
MKUSE25-500-ZR-GTRI/8 102,5 158 |[6,6 |14 80 85 |100 85 40,5 (3,5 [10

Other geometrical features, see page 264 and page 265.

1 Maximum tightening torque My of clamping screw: M = 23,5 Nm.
2 Maximum tightening torque My of clamping screw: My = 17,3 Nm.

87
T T a7
i Tse
B %x l D ——
=E§a ' &
[ T gl PasPas Das|Das
A °
—E i I
—— 4 ! N
_ Dgrmin. _ a5 g Tgs %
Da7 max. § §
Planetary gearbox with reduction ratio i = 4 Planetary gearbox with reduction ratio i = 8
with drive flange? with drive flange?

Schaeffler Technologies AL1 | 271



Tandem actuators with monorail guidance
system and triple toothed belt drive



Product overview
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Design and
safety guidelines

Tandem actuators
with triple toothed belt drive
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Product overview Tandem actuators
with triple toothed belt drive

Basic design  MDKUVE..-3ZR

Two parallel linear recirculating ball
bearing and guideway assemblies

Triple toothed belt drive

00018BD3

MDKUSE..-3ZR

w
S
1
<
-
=3
S
S
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Tandem actuators
with triple toothed belt drive

Features Tandem actuators MDKUVE..-3ZR and MDKUSE..-3ZR comprise:
a carriage unit available in various lengths
a support rail
two linear recirculating ball bearing and guideway assemblies
arranged in parallel
a triple toothed belt drive
two return units (drive with three toothed belts).

Actuators MDKUVE..-3ZR and MDKUSE..-3ZR correspond substan-
tially in their basic design and technical characteristics to

the actuators MKUVE..-ZR and MKUSE..-3ZR. The following pages
describe exclusively the differences, all other data on the features
of tandem actuators matches the features of linear actuators,

see page 211.

Tandem actuators are suitable for vertical applications,
since the triple toothed belt arrangement allows very high operating
forces.

Designs  Tandem actuators MDKUVE..-3ZR and MDKUSE..-3ZR are available
in various designs, see table.

Available designs Suffix Description Design
- One driven carriage unit Basic design
FA517 Multi-piece support rail Standard
W2 Second, driven carriage unit Standard
N Fixing slots in carriage unit Standard

Special designs  Special designs are available by agreement. Examples of these are
tandem actuators:

with more than two driven carriage units
with two (or more) driven carriage units of different length

with reinforced or antistatic toothed belt or toothed belt
of high temperature design

without drive

with T-strips inserted in the T-slots of the support rail
with an extended carriage unit

with compressed air connections in the support rail
with a drive stud of special dimensions

with special machining.
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Carriage unit

Figure 1
Carriage unit

Lengths of carriage units

Location

Tandem actuators
with triple toothed belt drive

The carriage unit comprises a saddle plate made from anodised
aluminium profile and the four carriages of the two linear recircu-
lating ball bearing and guideway assemblies. The carriage unit is
driven by means of three toothed belts arranged in parallel.

The carriage unit contains integral tensioners on both sides

for the toothed belts. The 500 mm long carriage unit can support
high moment forces. Available carriage unit lengths are shown in
the table.

00019888

Series Carriage unit length | Suffix
mm

MDKUVE15..-3ZR 240 240
500 500

MDKUVE25..-3ZR 365 365

MDKUSE25..-3ZR 500 500

MDKUVE35..-3ZR 500 500

The carriage units have T-slots for fixing to the adjacent construction.
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Support rail unit  The support rail unit is a composite unit. It comprises a support
rail made from anodised aluminium and two guideways arranged
in parallel for the linear recirculating ball bearing and guideway
assemblies. The guidance systems can be four-row linear recir-
culating ball bearing and guideway assemblies KUVE (actuator
series MDKUVE..-3ZR) or six-row linear recirculating ball bearing
and guideway assemblies KUSE (actuator series MDKUSE..-3ZR).
The linear recirculating ball bearing and guideway assemblies are
preloaded clearance-free and run without stick-slip.

Since the support rail has very high bending rigidity, it can be used
to span large gaps.

Support rail length and segments  The maximum length of a single-piece support rail is 6 000 mm.
The support rail segments are connected at their butt joints by
means of an aluminium plate screw mounted to each side of
the support rail and secured by dowel pins. The minimum length
of a segment of a multi-piece support rail is 1000 mm.

One return unit and the carriage unit are premounted on the first
support rail segment. The other support rail segments with

two aluminium plates screwed to each side of the support rail and
secured by dowel pins, the second return unit and the toothed belt
are supplied as individual components. These are fitted on site.

Return unit  The return units comprise a housing made from anodised aluminium
profile, two covers and a shaft unit, Figure 2.
The shaft is supported on both sides by tapered roller bearings
lubricated for life. The toothed belt is wrapped in the return unit by
means of a gear mounted on the shaft. The return zone is protected
against contamination by means of wiper brushes.

Figure 2
Return unit
for triple toothed belt drive

0001A072

Toothed belt  The tandem actuators are fitted with reinforced toothed belts that
allows the transmission of high tensile forces with a long rating life.
These toothed belts are tensioned by means of tensioning units
in the carriage units.
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Drive

Suffixes

(1) Filling slot for T-nuts and T-bolts
on single-piece support rails

(2) Carriage unit
(3) Drive side

Figure 3

Drive variants — tandem actuators
MDKUVE..-3ZR

MDKUSE..-3ZR

Tandem actuators
with triple toothed belt drive

The actuators are available without a drive shaft as well as with
a drive shaft on the left side, right side or passing through the unit,
see table.

Possible combinations and drive variants, see also Figure 3.

Drive variants Suffix
Drive shaft on left side AL
Drive shaft on right side AR
No drive shaft 0z
Drive shaft on both sides (right and left) RL
(3) /—(i\ 1) (1) (2) { é\_\;
S 2 \1/ /‘\ /‘\ =/ \2/
T — | L 3 i
e N— — =
AL AR E
— 1 ! 7 Y
t 5 — :
RL w AL-AL
3 /@\ ® A3 /@ [G ?
i
i  —— " 7 =
T . * T 1 .
AL-RL AL-AR
<1 {2 (3> <1 ~2) @
n / / ‘\ i / / ‘"\
1 1 ¥ y

AR-RL AR-AR
& 2) € [@ 2 @
n /_(—) /{ n ﬂ 0
|
| —== ] ¥
RLAR " RL-AL !
/*ﬁ,\ /‘(ﬁ) 3N [(i_ p /(’3 (3
== 5
.]—],EE_
RL-RL 07

000187A8
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Proven drive combinations

1]

The combination of the necessary drive components for vertical and
horizontal applications as a function of the mass to be moved,

the acceleration and the travel velocity of carriage units is shown on
page 681.

The bearing load in the actuators must be checked; it is not taken
into consideration in dimensioning of the motor.
For vertical mounting, motors with a holding brake must be used.

If different loading and kinematic criteria apply, see pages starting
page 684, the least favourable operating conditions should be used
for calculation of the drive motor and design of the gearbox, coupling
and servo controller.
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Mechanical accessories

Allocation

Tandem actuators

with triple toothed belt drive

A large number of accessories are available for tandem actuators
with monorail guidance system and triple toothed belt drive.
The allocation of accessories, see table, is valid if the data match
the Technical principles, page 13, and the Design and safety

guidelines, page 282.

Linear actuator / size

MDKUVE..-3ZR-N 15 25 35

MDKUSE..-3ZR-N - 25 -

Fixing brackets, see page 811

WKL-48X48X35

WKL-65X65X30-N

WKL-65X65X35

WKL-65X65X35-N

WKL-90X90X35-N

WKL-98X98X35

Clamping lugs, see page 829

SPPR-23X30

SPPR-28X30

OB OBBBBG

SPPR-31X30

SPPR-34X36

T-nuts, see page 835

MU-DIN 508 M4 X5

MU-M3X5
(similar to DIN 508)

MU-DIN 508 M6X8

MU-M4 X8
(similar to DIN 508)

MU-DIN 508 M8X10

MU-M6X10
(similar to DIN 508)

OBl 0
|

T-nuts made from corrosion-resistant steel, see page 835

MU-DIN 508 M4X5-RB

MU-DIN 508 M6x8-RB

©©

MU-DIN 508 M8X10-RB

9O

T-bolts, see page 835

SHR-DIN 787 M4X5X25

SHR DIN 787-M8X8X32

SlQ]

SHR DIN 787-M10X10X40

OlO]

Rotatable T-nuts, see page 836

MU-M3X5-RHOMBUS

MU-M4X8-RHOMBUS

MU-M6X8-RHOMBUS

ClO)(O]

MU-M8X10-RHOMBUS
(@ Suitable.

OlO)O)
|
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Allocation  Tjnearactuator / size MDKUVE.-3ZRN |15 |25 |35
(continued) MDKUSE.-3ZRN |- |25 |-
Positionable T-nuts, see page 836
MU-M4X 5-POS ® |- -
MU-M5 X 5-POS ® |- -
MU-M4X8-POS ® |® |-
MU-M5 % 8-POS ® |® |-
MU-M6x8-POS ® |® |-
MU-M8x8-POS ® |® |-
Hexagon nuts, see page 837
MU-ISO 4032 M5 O] - -
MU-ISO 4032 M8 ® |© |-
MU-ISO 4032 M10 - |lo |o
T-strips, see table T-strips LEIS
LEIS-M4/5-T-NUT-SB-ST [O) . =
LEIS-M4/5-T-NUT-HR-ALU [©) . =
LEIS-M6/8-T-NUT-SB-ST O) @ =
LEIS-M8/8-T-NUT-SB-ST O) @ =
LEIS-M6/8-T-NUT-HR-ST [©) @) =
LEIS-M6/8-T-NUT-HR-ALU [©) @) =
LEIS-M4/5-T-NUT-ST [©) - -
LEIS-M6/8-T-NUT-ST @ |® |-
LEIS-M8/10-T-NUT-ST - @ |®
Connector sets (parallel connectors), see page 838
VBS-PVB8 ® O |-
VBS-PVB10 - ® |®
VBS-PVB8/10 ® |® |®
Slot closing strips, see page 838
NAD-5X5,7 ® |- -
NAD-8X4,5 ® | |-
NAD-8x11,5 ® |® |-
NAD-10X6,5 - ® |®
(™) Suitable.

(2 Suitable and T-strips must already have been inserted at the time of despatch.
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Design and
safety guidelines

Load carrying capacity and

load safety factor

Deflection

Diagrams

Tandem actuators
with triple toothed belt drive

The load carrying capacities and load safety factors to be observed
differ as a function of the mounting position, see section Technical
principles, page 12 and Product preselection matrix, page 64.

The deflection of tandem actuators is essentially dependent on
the support spacing, the rigidity of the support rail, the adjacent
construction and the bearing arrangement. As the rigidity of these
components increases, the deflection of the actuators is reduced.

The diagram values are determined for a bearing arrangement or
clamping which is in theory infinitely rigid and are subdivided into
locating/non-locating and locating/locating bearing arrangements,
starting Figure 8, page 284.

The deflection of the support rail is valid under the following
conditions:

support rail unit comprising carrier profile and guideway
support spacings up to 6000 mm

introduction of the load at the centre of the carriage unit
if this is at the centre point between the bearing points.

The diagrams represent guide values only for the deflection of

the support rail, starting Figure 4, page 283. The effect of deflection
on the rating life of the guidance system is not taken into
consideration.

It is not possible to provide deflection diagrams for actuators

with two carriage units since there will be different spacings between
the carriage units. In such cases, please consult the Schaeffler
engineering service.
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Tandem actuators
with triple toothed belt drive
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MDKUVE35..-3ZR

Locating/locating bearing arrangement
A,y = deflection
| = support spacing

Figure 13
Deflection about the z axis

MDKUVE35..-3ZR

Locating/non-locating bearing arrangement
A, = deflection
| = support spacing

Figure 14
Deflection about the y axis

MDKUVE35..-3ZR

Locating/locating bearing arrangement
A, = deflection
| = support spacing

Figure 15
Deflection about the y axis

Tandem actuators
with triple toothed belt drive
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Idling drive torque

The idling drive torque M of tandem actuators is calculated

for a constant velocity and for a horizontal (Mgy,) or vertical (Mq,)
mounting position, starting Figure 16. The idling drive torque
increases with increasing travel velocity. The data in the diagrams
are maximum values.

12
MDKUVElS-Z&O-BZR-WZ—\._\
MDKUVE15-500-3ZR-W2
Nm
B - MDKUVE15-240-3ZR
MDKUVE15-500-3ZR
6—
MDKUVE15..-3ZR Mo
MDKUVE15..-3ZR..-W2 4
v = travel velocity of carriage unit
Mg, = idling drive torque 2
/ 0 0 T T T T T T T T T
Idlingdri\//zgt%rrzg B o 05 1 1,5 2 25 3 35 4 mfs 5
Horizontal mounting position S v
18
MDKUVE15-500-3ZR-W2 —_
Nm— SR
14 /
/ T~ MDKUVE15-240-3ZR-W2
12
10 ? =
. MDKUVE15-240-3ZR
MDKUVE15..-3ZR Moy 8 "~ MDKUVE15-500-3ZR
MDKUVE15..-3ZR..-W2 o
v = travel velocity of carriage unit 4-
Mgy = idling drive torque 5]
/ ~ 0 T T T T T T T T T
Idlingdri\//thLc/)rijg s o 05 1 1,5 2 25 3 35 4 mfs 5
Vertical mounting position ~ © A —
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Tandem actuators
with triple toothed belt drive

20
Nm
18+

MDKUVE25-365-3ZR..-W2 —.
MDKUVE25-500-3ZR..-W2 \

16
14+

12

- MDKUVE25-500-3ZR
. MDKUVE25-365-3ZR

MDKUVE25..-3ZR ~ Mop
MDKUVE25..-3ZR..-W2

v = travel velocity of carriage unit 4
Mop = idling drive torque

Figure 18
Idling drive torque
Horizontal mounting position

T T T T T
0 0,5 1 1,5 2 2,5 3 3,5 4 4,5m/fs5

00018328

Nm | MDKUVE25-500-3ZR..-W2 —_
_| MDKUVE25-365-3ZR..-W2 —_

| ] L
/_“‘\\“—MDKUVEQSBOOGER

MDKUVE25..-3ZR Moy

MDKUVE25..-3ZR..-W2 154 MRV 235 ek
10
v = travel velocity of carriage unit
My, = idling drive torque 5|
/ o 0 T T T T T T T
Idlingdri\Z‘i%rijf g o o5 1 1,5 2 25 3 35 4 45m/s5
g Y ——

Vertical mounting position

14

Nm |  MDKUSE25-365-3ZR..-W2 —
17|  MDKUSE25-500-3ZR..-W2 \\

™~
b

L MDKUSE?25-365-3ZR
MDKUSE25-500-3ZR
MDKUSE25..-3ZR~ Mon 9

MDKUSE25..-3ZR..-W2

[,_
v = travel velocity of carriage unit
Mop = idling drive torque 24
f?g?z[/}? 4?(7 0 T T T T T

Idling drive torque
Horizontal mounting position

00018322
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35
Nm
30

MDKUSE25-500-3ZR..-W2 —_
MDKUSE25-365-3ZR..-W2 —. "~

o i i
25 //—_

¥4

20|
| e
MDKUSE25.-3ZR Mg, 15— \\\ <

~— MDKUSE25-500-3ZR
MDKUSE25..-3ZR..-W2 \_ MDKUSE25-365-37R

10+
v = travel velocity of carriage unit
Mgy = idling drive torque 5
0 T T T T T T

Figure 21
Idling drive torque
Vertical mounting position

T T T
0 0,5 1 1,5 2 2,5 3 3.5 4 4,5m/s 5

00018323

16

Nm
144 =3

% MDKUVE35-500-3ZR..-W2
12+ MDKUVE35-500-3ZR

10

MDKUVE35..-3ZR ~ Mon
MDKUV35..-3ZR..-W2 o]

v = travel velocity of carriage unit
Moy, = idling drive torque 7]

0 T T T T T T T T

Figure 22 0 05 1 1,5 2 25 3 35 4 A,r5rn/55

Idling drive torque
Horizontal mounting position

000821C3

140
Nm
12047 ~
T MDKUVE35-500-3ZR..-W2
100+
80
—— ~

MDKUVE35..-3ZR Moy 60
MDKUVES3S5..-3ZR..-W2

s
~—MDKUVE35-500-3ZR

40
v = travel velocity of carriage unit
Moy = idling drive torque 20
0 T T T T U T T

Figure 23
Idling drive torque
Vertical mounting position

T U
0 0,5 1 1,5 2 243 3 3,5 4 4,5m/s5

000821CC
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Length calculation
of tandem actuators

Parameters for length calculation

Total stroke length Gy

Single-piece and
multi-piece support rails

Spacing L,; between carriage units

Tandem actuators
with triple toothed belt drive

The length calculation of tandem actuators is based on the required
effective stroke length Ny. The effective stroke length Ny must be
increased by the addition of safety spacing values on both sides of
the travel distance.

The total length Ly of the actuator is determined from the support
rail length L, and the lengths of the return units L,. If two carriage
units are present, both carriage units lengths L, and the spacing L,
must be taken into consideration.

Gy mm
Total stroke length

Ny mm
Effective stroke length

S mm
Safety spacing, for minimum values see table, page 291
L mm
Length of carriage plate

[ mm
Total length of carriage unit
Ly mm
Length of support rail

Ly mm
Length of return unit

Lg mm
Length of wiper brushes
Liot mm
Total length of actuator

Ly1 mm

Spacing between two carriage units.

The total stroke length Gy is determined from the required effective
stroke length and the safety spacings, which must be at least 85 mm.

The maximum length of single-piece support rails is 6 000 mm.
Longer support rails are supplied in units comprising several
segments. The maximum length of a multi-piece support rail is
18000 mm. The minimum length of a support rail segment is

1000 mm. A maximum of three support rail segments is permissible.

The minimum spacing for Ly, between two carriage units is 100 mm.
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Total length Lisand  The following equations are designed forone and two carriage units.
support rail length L,  The parameters and their position can be found in figure 24 and
Figure 25 as well as in the table. If more than two carriage units are
present, please consult us.

L[DI
Ly
- L
L 1L
— | i
1 _%_ A l |
; |
| i |
S Ny s
| Gy 11
. L4 L ‘ L’
Figure 24 4 : =l
Length parameters g
for one carriage unit S
One carriage unit L,=Gy+Ll,+2 Lg
Total length
Ligt =Ly +2-Ly
- Liat -
I L
Le L ba .
; i i i i ;
i 5 L%
| : |
S ‘__ Ny - s
, \ Gy |
Figure 25 — - e ——— 2
Lo _| L, L 8
Length parameters - - - g
for two carriage units ©
Two carriage units Ly=Gy+L+Ly +L,q+2 L
Total length
Ligt =Ly +2-Ly
Length parameters  "pegignation L Ly L, Le S
mm mm mm mm mm
MDKUVE15-240-3ZR-N 240 282 80 6 85
MDKUVE15-500-3ZR-N 500 542
MDKUVE25-365-3ZR-N 365 405 1155 | 6 85
MDKUVE25-500-3ZR-N 500 540
MDKUSE25-365-3ZR-N 365 405 1155 | 6 85
MDKUSE25-500-3ZR-N 500 540
MDKUVE35-500-3ZR-N 500 538 170 10 85
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Mass calculation

(1) Basic design
(2 Second carriage unit (W2)

(3 Two-piece support rail (FA517.1)
(@) Three-piece support rail (FA517.2)

Figure 26

Basic and additional designs

Values for mass calculation

Values for mass calculation

(continued)

Tandem actuators
with triple toothed belt drive

The total mass of an actuator is calculated from the mass of

the actuator without a carriage unit, the carriage unit and the special
design: multi-piece support rail (FA517) and second carriage unit
(W2), Figure 26. Insert the values from the table in the following
equation. The values m 5y and mgg are mandatory.

Mgt =Maw + Mo + My + My

LIOI

@ Il
13 mommm— S 03 wi==1== %

00019896

Designation

Mass

Carriage unit

Actuator without carriage unit

Miaw MpoL

::kg ::kg
MDKUVE15-240-3ZR..-N 4,11

(Liot — 160)X0,016 2 + 7,85
MDKUVE15-500-3ZR..-N 7,82
MDKUVE25-365-3ZR..-N 12,81
MDKUVE25-500-3ZR..-N 16
(Liot — 231)X0,032 2 + 18,76

MDKUSE25-365-3ZR..-N 12,65
MDKUSE25-500-3ZR..-N 15,84
MDKUVE35-500-3ZR..-N 38,49 (Liot — 340)%X0,077 3 + 97,72
Designation Mass

Design

my ms

FA517.1 FA517.2 W2

zkg zkg zkg
MDKUVE15-240-3ZR..-N 3.69 4,11
MDKUVE15-500-3ZR..-N ’ 7,82
MDKUVE25-365-3ZR..-N 184 12,81
MDKUVE25-500-3ZR..-N ’ 363 16
MDKUSE25-365-3ZR..-N ’ 12,65
MDKUSE25-500-3ZR..-N 15,84
MDKUVE35-500-3ZR..-N 11,5 23 36,89
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Lubrication

Relubrication quantities

Grease quantities

Relubrication points

MDKUVE..-ZR
MDKUSE..-ZR

(@ Funnel type lubrication nipple
DIN 3405-A M6

Figure 27
Lubrication points

MDKUVE..-ZR
MDKUSE..-ZR

(@ Funnel type lubrication nipple
DIN 3405-A M6

Figure 28
Lubrication ducts
in the carriage unit

The information on lubrication of tandem actuators matches

the information on the lubrication of linear actuators, see page 236.
The only differences are in the relubrication quantities and
relubrication points.

Relubrication should be carried out wherever possible with several
partial quantities at various times instead of the complete quantity
at the time of the relubrication interval. Relubrication quantities,
see section Actuators with monorail guidance system, page 54.

Tandem actuator Relubrication quantity per carriage
Drive side, Non-locating bearing side,
per lubrication nipple and | per lubrication nipple and
per longitudinal face per longitudinal face
~g ~g
MDKUVE15-240-3ZR 2,5 to 3 2,5 to 3
MDKUVE15-500-3ZR
MDKUVE25-365-3ZR 3 to 5,5 3 to 5,5
MDKUVE25-500-3ZR
MDKUSE25-365-3ZR 6 to 10 6 to 10
MDKUSE25-500-3ZR
MDKUVE35-500-3ZR 6,5to 10 6,5to 10

Each carriage unit in a tandem actuator with linear recirculating ball
bearing and guideway assembly and toothed belt drive is equipped
with four funnel type lubrication nipples to DIN 3405-A M6,

Figure 27and Figure 28. The tandem actuator MDKUVE15-240..-3ZR
can be relubricated via two funnel type lubrication nipples (one per
side). It can be lubricated from either the left or right side.

[y

00018701

00018702
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Tandem actuators
with triple toothed belt drive

E During lubrication of actuators, all lubrication points on one
longitudinal side of a carriage unit must always be provided with
lubricant.

156 157

thss
556
Figure 29 g
Lubrication points °
Position of relubrication points Designation Mounting dimensions
Sse hse lse ls7
mm mm mm mm
MDKUVE15-240..-3ZR 15 20 118 -
MDKUVE15-500..-3ZR 124,5 251
MDKUVE25-365..-3ZR 15 28 132,8 99,4
MDKUVE25-500..-3ZR 140,2 219,5
MDKUSE25-365..-3ZR 15 28 132,8 99,4
MDKUSE25-500..-3ZR 140,2 219,5
MDKUVE35-500..-3ZR 36 30 182,5 135
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T-slots  The T-slots in the support rail and the carriage unit are designed
for T-bolts according to DIN 787 and T-nuts according to DIN 508,
Figure 30. T-nuts and T-bolts are inserted using filling slots in
the support rail.

@ @ ® @
(@ T-slot size 10 _29. 11,6 11,5
(@ T-slot size 8 18,5 13,1 8,1

(® T-slot size 5
(@ T-slot size 8,1

Figure 30 10,2 | 81 | | 5,1
Sizes of T-slots
in support rail and carriage unit

000821D5

Dimensions of T-slots

Designation Support rail Carriage unit
Lateral Bottom Top Lateral

MDKUVE15..-3ZR ®

MDKUVE15..-3ZR @ ® ® -

MDKUVE25..-3ZR

MDKUSE25..-3ZR @ © ® -

MDKUVE35..-3ZR @ @ @ @

Filling openings  The filling openings are located on three sides of the tandem
actuator: on both sides and underneath, Figure 31 and table.

@. ————
_'H.a '
| fr— b '
| i \/:D
B @ A |,
I == !
(@ Lower filling slots —a L
@ Lateral filling slots l = =N
‘==‘|_J
_ —
Figure 31 | S 2
Filling opening in the support rail ©
Dimensions of f'illing openings Designation Filling opening Filling opening
in support rails for lateral T-slots for lower T-slots
T-slot |b l T-slot |b l
size size
mm mm mm mm mm mm
MDKUVE15..-3ZR 5 12
25 8 16 25
MDKUVE15..-3ZR 8 16
MDKUVE25..-3ZR
8 16 25 10 18,5 35
MDKUSE25..-3ZR
MDKUVE35..-3ZR 10 18,5 35 10 18,5 35
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Connectors for switching tags

Figure 32
Connectors for switching tags
on the carriage unit

Mounting dimensions
for switching tags

Tandem actuators
with triple toothed belt drive

Switching tags can be screw mounted to the carriage unit in order to
activate switches in the adjacent construction. The position and size
are dependent on the size, Figure 32and table.

g Jisa

_ _658 Xtsg §

Series Mounting dimensions
Actuator Jiss lsg hsg Gsg tsg max

mm mm mm mm mm
MDKUVE15-240-3ZR

40 10 23,3 M5 12
MDKUVE15-500-3ZR
MDKUVE25-365-3ZR

40 10 29 M5 12
MDKUVE25-500-3ZR
MDKUSE25-365-3ZR

40 10 29 M5 12
MDKUSE25-500-3ZR
MDKUVE35-500-3ZRY) - - 28 - -

1 Carriage unit with T-slots on both sides.
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Accuracy
Length tolerances

Straightness of support rail

Tolerances

t,, t3 = straightness tolerance

Figure 33
Measurement method
for straightness tolerances

The information on the length tolerance of tandem actuators
matches the information on the length tolerance of linear actuators,

see page 245.

The information on the straightness of the support rails of
tandem actuators matches the information on the straightness
of the support rails of linear actuators, see page 246.

Values for the straightness tolerances of support rails of tandem
actuators, see table.

Length L, MDKUVE15..-3ZR | MDKUSE25..-3ZR | MDKUVE35..-3ZR
of support rail MDKUVE25..-3ZR
t, |[t3 [Torsion|t, ([t3 |[Torsion|t, [t3 |Torsion

mm mm [ mm | mm mm [ mm | mm mm | mm | mm

L, = 1000 (0,6 |0,5|0,5 0,8 (0,7 [0,5 0,8 (0,7 [0,8
1000 <L, = 2000 |1 0,7 |1 1,210,9 |1 1,6 |1,4 |1,2
2000 <L, =3000|1,4|0,9 1,5 1,6 (1,1 |1,5 2,4 (12,1 |2
3000<L,= 4000 |1,7 |1,2 |2 1,9 11,4 |2 3,2 12,8 (2,4
4000 <L,=5000|2,1(1,42,5 2,3 11,6 |2,5 4 3,5 2,8
5000 <L, = 6000 (2,7 |1,7 |3 2,9 (1,9 (3 4,8 (4,2 3,3
6000 <L, = 7000 |3,1|2 3,5 3,3 (2,2 (3,5 - |- |-
7000 <L, 3,6 (2,3 |4 3,8 (2,54 - |- |-

Figure 33 shows the method for determining the straightness

of the support rail.

{ﬁ\

UJ)

Lﬂ

by

J ﬁ\_xﬂ

lorp F\OJF'

=

00019898
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Tandem actuators
with triple toothed belt drive

Ordering example,  Available designs of tandem actuators MDKUVE and MDKUSE,
ordering designation  seetable.

Available designs Design Tandem actuator
with linear recirculating ball bearing and
guideway assembly and toothed belt drive

Size Size code
Carriage unit length Length L mm
Design Basic [
Type of drive Triple toothed belt 3ZR
Drive variants Drive shaft [ ]
Additional carriage unit Second, driven carriage unit W2

Spacing L,, between carriage units mm

Location of carriage unit Threaded holes

T-slots N
Support rail Single-piece
Two-piece FA517.1
Support rail segment lengths Lt mm
Ly, mm
Three-piece FA517.2
Support rail segment lengths Lt mm
Ly, mm
Ly3 mm
Total length Total length Lot mm
Total stroke length Gy mm

@ Standard scope of delivery.
M Design not available.
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Designation and suffixes

MDKUVE MDKUSE MDKUVE
15 25 25 35

240, 500 365, 500 365, 500 500

[ ] ([ ] [ ] [ ]

3ZR

AL, AR, RL, AL-AL, AL-AR, AL-RL, AR-AL, AR-AR, AR-RL, RL-AL, RL-AR, RL-RL, 0Z

w2

State value for Ly (Ly, = 100 mm)

|

N N N N
[ ] ([ ] [ ] [ ]
FA517.1

State value for Lty and Ly, see page 290.
If these lengths are not stated, Ly; and L, will be determined by Schaeffler.

FA517.2

State value for Ly, Ly, and Ly3, see page 290.
If these lengths are not stated, Lyy, Ly, and Ly will be determined by Schaeffler.

to be calculated from total stroke length, see page 290

to be calculated from effective stroke length, see page 290
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Tandem actuators
with triple toothed belt drive

Monorail guidance system,  Tandem actuator with two parallel
triple toothed belt drive ~ four-row linear recirculating ball bearing and

guideway assemblies MDKUVE

Size code 15

Carriage unit length L 500 mm

Basic design -

Drive by three toothed belts 3ZR

Drive shaft on left side AL

Second, driven carriage unit W2

Spacing between carriage units L4 250 mm

Carriage unit with T-slots N

Total length Ly 2964 mm

Total stroke length Gy 1500 mm
Ordering designation =~ MDKUVE15-500-3ZR-AL-W2-N/2964-1500 (L,; = 250 mm),

Figure 34

E Note total length of first carriage unit and carriage unit length of
second carriage unit. Spacing L, between carriage units must be
stated.

MDKUVE15-500-3ZR-AL-W2-N/2964-1500

00018880

Figure 34
Ordering designation
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Monorail guidance system,
triple toothed belt drive

Ordering designation

1]

Figure 35
Ordering designation

Tandem actuator with two parallel
six-row linear recirculating ball bearing and
guideway assemblies

Size code

Carriage unit length L

Basic design

Drive by three toothed belts

Drive shaft on left side

Carriage unit with T-slots

Total length Lyt

Total stroke length Gy

MDKUSE25-365-3ZR-AL-N/4648-4000, Figure 35
Note total length of carriage unit.

MDKUSE

25

365 mm

3ZR
AL
N

4 648 mm
4000 mm

MDKUSE25-365-3ZR-AL-N,/4648-4000

IS

00018877
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Tandem actuators

Two four-row linear recirculating
ball bearing and guideway
assemblies arranged in parallel
Triple toothed belt drive

Basic design

00019D46

MDKUVE..-3ZR-N

Dimension table - Dimensions in mm

Designation Dimensions Mounting dimensions

B, |H |L B |By4 B7y |dss [dgs |Dse |Ds7 |Gsz |N13 [hig |h1s |hig |hgs

h7 G7

MDKUVE15-240-3ZR-N 240

180 [105 176 195 2 25 61 70 80 (M6 |25 |45 |- - 44
MDKUVE15-500-3ZR-N 500
MDKUVE25-365-3ZR-N 365

260 | 145 250 |263 2 32 76 95 (115 |M8 |25 |50 (- = 63
MDKUVE25-500-3ZR-N 500
MDKUVE35-500-3ZR-N 415 |200 [500 |410 |[447,5 |2 50 [138 |150 |212 |M8 |30 (60 |90 |120 |88

Calculation of lengths L, and Ly, See page 290.

D Utilisation of the T-slots is restricted by the holes.

2 ) Carriage units with a length of 240 mm have 2 lubrication nipples according to DIN 3405-A M6, see page 293.
Carriage units with a length of 365 mm or 500 mm have 4 lubrication nipples according to DIN 3405-A M6,
see page 293.
(2) Filling openings in carrier profile, see page 295.
(38) Switching tag connectors on carriage unit, see page 296.

00019D49

MDKUVE..-3ZR-N
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L, L L,
Lg @ an QO L
— 3 A\ O —
O (o) | n
o= = hSS
o
MDKUVE..-3ZR-N
®,@,®?
Hy Hy igs |iss |is10 |Jea3 [Jeas |Jeas [l |l [l |Ls Le [Lss |Nags |Nigs|Nrss|Sat?|ts7 |Tse
max.
54 1106 |282 P 2.,3*
74,5 | 84 70 |140 |- 80 (130 |- 80 6 |45 8P (25 |4 10 12 03
314 |366 | 542 ’
135 |205 [ 405 A
108 120,5 (50 (110 |210 35 | 115 | 185 115,5| 6 |60 107 (32 |5 13 15 4+0.5
240 |340 |540
157 173 80 (170 |350 |120 [240 |360 |- - 538 | 170 10 |70 |14P9 |45 55 |- 27 4+0,5
T
\
! Nigs |Npgs, |
=
- dg-
+_ stHG:DQG
i 1
!
Las 2
MDKUVE..-3ZR-N - Drive flange, drive shaft
L
— L -
- \ :
= | ] e |
4 _|_ —— e = ] Bl_'_'_'_'_'|_'_ B,
I 5 " B
. 41 i
B2 - L mJ 2
b4z g

MDKUVE..-3ZR-N - Top view
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Tandem actuators

Two four-row linear recirculating
ball bearing and guideway
assemblies arranged in parallel
Triple toothed belt drive
Second, driven carriage unit

Dimension table - Dimensions in mm

Designation Lt mim
MDKUVE15-240-3ZR-W2-N 100
MDKUVE15-500-3ZR-W2-N 100
MDKUVE25-365-3ZR-W2-N 100
MDKUVE25-500-3ZR-W2-N 100
MDKUVE35-500-3ZR-W2-N 100

Other geometrical features, see page 302 and page 303.

1 |, = spacing between carria e units, Lyq min = minimum spacing between two carriage units.
x1 x1 min

- L S Lx1 —— L -
[Sa— — — 1 — - i =
| ﬂ{l l i
‘Y — — — {. ________ __|_| i
| | —— o1 | —— e | |
= S m_g

MDKUVE..-3ZR-W2-N - Top view?)
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Tandem actuators

Two four-row linear recirculating
ball bearing and guideway
assemblies arranged in parallel
Triple toothed belt drive
Multi-piece support rail

Hig
!

hig
Bisg

e -

00018842

MDKUVE..-3ZR-N-FA517

Dimension table - Dimensions in mm

Designation Mounting dimensions

Two segments Three segments Big hig Hig Lig
MDKUVE15-240-3ZR-N-FA517.1 MDKUVE15-240-3ZR-N-FA517.2

MDKUVE15-500-3ZR-N-FA517.1 MDKUVE15-500-3ZR-N-FA517.2 1 2 >0 400
MDKUVE25-365-3ZR-N-FA517.1 MDKUVE25-365-3ZR-N-FA517.2 15 = 5 a0
MDKUVE25-500-3ZR-N-FA517.1 MDKUVE25-500-3ZR-N-FA517.2

MDKUVE35-500-3ZR-N-FA517.1 MDKUVE35-500-3ZR-N-FA517.2 28 10 100 600

Other geometrical features, see page 302 and page 303.
Support rails: segment lengths (L, = 1000 mm), see page 290.

D (@ The segment lengths Ly, must always be designated in ascending order starting from the drive side.

00018843

MDI§UVE..-32R-N-FA517.1 - Two segments
@ 1

00018844

MDI§UVE..-BZR-N-FA517.2 - Three segments
o}
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Tandem actuators

Two four-row linear recirculating
ball bearing and guideway
assemblies arranged in parallel
Triple toothed belt drive
Performance data

00018BDD

Load directions

Performance data
Designation Carriage unit guidance system for each carriage unit
Basic load ratings per carriage unit Permissible static moment
ratings per carriage unit!
Load direction | Load direction Il | Load direction IlI
Compressive load | Tensile load Lateral load
dyn. stat. dyn. stat. dyn. stat. Mox per | Moy per | Moz per
C Co C Co C Co
N N N N N N Nm Nm Nm
MDKUVE15-240-3ZR (-W2) -N (-FA517) 1450 | 1450
19000| 58000 19000| 58000| 19000| 58000| 2450
MDKUVE15-500-3ZR (-W2) -N (-FA517) 8350 | 8350
MDKUVE25-365-3ZR (-W2) -N (-FA517) 9200 | 8500 | 8500
47200 (148000| 47200(148000| 47200148000
MDKUVE25-500-3ZR (-W2) -N (-FA517) 10000 |13400 [15700
MDKUVE35-500-3ZR (-W2) -N (-FA517) | 100000 | 288 000| 100000 | 288000 | 100000 | 288000 {35500 | 19000 |22500

1 The values are single loads and apply when the underside of the actuator is fully supported.
If there are several carriage units per actuator or combined loads are present, these must be reduced.

2 Maximum permissible drive torque on drive stud.
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= -—
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Mounting geometry of track rollers
Moment Drive
Carriage g;;‘;:'a Feed Maximum | Toothed belt Toothed
of carrier profile per rev: Az 2) gears
Spacings olution | torque Type Mass | Permissible | Mass
m operating | moment
R R R | | force of inertia
X Yy z y z
mm |[mm |[mm [cm? cm“  [mm Nm kg/m |N kg - cm?2
80
4XKWVE-15-B-H 340 56,5 |104 1636 200 | 160 115 40AT10 0,75 4500 8,2
170
4XKWVE-25-B-H 305 72,8 (150 7069 899 |230 207 50AT10 0,945 5640 35,2
4XKWVE35-B-H |262 (92,5 |260 |42680 |5030 |370 850 100ATK10L 2,06 |15000 892
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Tandem actuators B,
Two six-row linear recirculating

ball bearing and guideway |
assemblies arranged in parallel
Triple toothed belt drive A
Basic design
!
MDKUSE..-3ZR-N
Dimension table - Dimensions in mm
Designation Dimensions Mounting dimensions
B, |H L By |Bs |B72 |dgs |dge |Dse [Ds7 |Gsz |h13 |his |hgs [Hy |Hy
h7 G7
MDKUSE25-365-3ZR-N 365
260 | 145 250 | 263 |2 32 |76 |95 |115 |M8 |25 |50 |63 |108 |120,5
MDKUSE25-500-3ZR-N 500

Calculation of lengths L, and Ly, see page 290.

1 Utilisation of the T-slots is restricted by the holes.

2 @) Carriage units have 2 lubrication nipples according to DIN 3405-A M6, see page 293.
(2) Filling openings in carrier profile, see page 295.
(3) Switching tag connectors on carriage unit, see page 296.

00019D47

MDKUSE..-3ZR-N
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LYDI

Ly

@] an <If»\

MDKUSE..-3ZR-N

00018846

®,@,®?
jBs |iBo  |iB1o |lBa3z |JBas |JBas |lsa ly2 Ly Ly Le |Les [NBss |Nigs [Ntas [Sa1 |te7 | Tse
max. |+0,5
1359|2059 |405 b
50 |110 (210 |35 115 |[185 115,5 |6 60 |10P9 |32 5 13V |15 4
240V |3400 540
T
i \
: Nigs |Npgs, |
—q—b—}
IR d
+. 85 dgé:DBﬁ
i —
Leg g

MDKUSE..-3ZR-N - Drive flange, drive shaft

Ll
. L
= | T |
- _| ___________ D ——— — Bg— — — —— |__ B,
Bk Sy ‘ m ) %
72 = 'ﬁl §
o | g
MDKUSE..-3ZR-N - Top view
Schaeffler Technologies AL1 | 309



Tandem actuators

Two six-row linear recirculating
ball bearing and guideway
assemblies arranged in parallel
Triple toothed belt drive
Second, driven carriage unit

Dimension table - Dimensions in mm

Designation Lx1 min
MDKUSE25-365-3ZR-W2-N 100
MDKUSE25-500-3ZR-W2-N 100

Other geometrical features, see page 308 and page 309.

1 Ly1 = spacing between carriage units, Ly; min = minimum spacing between two carriage units.

o1

00018956

MDKUSE..-3ZR-W2-N - Top view?
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Tandem actuators

Two six-row linear recirculating
ball bearing and guideway
assemblies arranged in parallel
Triple toothed belt drive Hlsi
Multi-piece support rail

hl&

B1BI—.

00018849

MDKUSE..-3ZR-N-FA517

Dimension table - Dimensions in mm

Designation Mounting dimensions

Two segments Three segments Big hig Hig Lig
MDKUSE25-365-3ZR-N-FA517.1 MDKUSE25-365-3ZR-N-FA517.2

MDKUSE25-500-3ZR-N-FA517.1 MDKUSE25-500-3ZR-N-FA517.2 1 1 4 400

Other geometrical features, see page 308 and page 309.
Support rails: segment lengths (L, = 1000 mm), see page 290.

1 @ The segment lengths Ly, must always be designated in ascending order starting from the drive side.

E= £ £ 32 : - 32 B
R 3 . 3 - L 3 L 3 of
Lig
- Lz —_— Ly — |
MDKUSE..-3ZR-N-FA517.1 - Two segments
®v
-
(T
[y l'rl Y & + _;Ln
=) Ld ¥ - bd ,l l {
I ER P ED T : I T BT E
| Lig
Lr3 L1, L1y o
2

MDI§USE..-32R-N-FA51 7.2 - Three segments
@ 1
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Tandem actuators

Two six-row linear recirculating
ball bearing and guideway
assemblies arranged in parallel
Triple toothed belt drive
Performance data

1
]

-

[AF oF w7 w7 wr wr

Load directions

|
00018BDE

Performance data
Designation Carriage unit guidance system for each carriage unit
Basic load ratings per carriage unit Permissible static moment
ratings per carriage unit!
Load direction | Load direction [l | Load direction IlI
Compressive load | Tensile load Lateral load
dyn. stat. dyn. stat. dyn. stat. Mox per | Moy per | Moz per
C Co C Co C Co
N N N N N N Nm Nm Nm
MDKUSE25-365-3ZR (-W2) -N (-FA517) 9300 | 9550 | 9200
73900 (268000 60400|172000| 56200184000
MDKUSE25-500-3ZR (-W2) -N (-FA517) 11200 | 15900 |15200

1 The values are single loads and apply when the underside of the actuator is fully supported.
If there are several carriage units per actuator or combined loads are present, these must be reduced.

2 Maximum permissible drive torque on drive stud.
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_____ —
T
__________ L
Mounting geometry of carriages
Moment Drive
Guideway ogmertla Feed Maximum | Toothed belt Toothed
gfi;erﬁerproﬁle perpas | e ) gears
; 2
Spacings olution | torque Type Mass | Permissible | Mass
m operating | moment
R, R, R, ly 1, force of inertia
mm |mm |mm |[cm* cm | mm Nm kg/m |N kg - cm?
4XKWSE25-H 170
69,3 |150 7069 |899 230 207 50AT10 |0,945 |5640 35,2
4XKWSE25-H 305
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Clamping actuator with toothed belt drive
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Product overview Clamping actuator with toothed belt drive

Basic design  MKKUSE20-155-ZR..-N

One linear recirculating ball bearing
and guideway assembly

Toothed belt drive

00014CE8
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Clamping actuator with toothed belt drive

Features  Actuators MKKUSE..-ZR are designed for special applications and
correspond in their basic design and technical characteristics to
the actuators MKUSE..-ZR. Clamping actuators have two carriage
units moving in synchronised opposing directions.

With the exception of the special designs, the information
on the features of clamping actuators matches the information
on the features of linear actuators, see page 211.

Special design  Special designs are available by agreement. Examples of these are
clamping actuators:
with reinforced or antistatic toothed belt or toothed belt
of high temperature design

with an extended carriage unit

with a drive stud of special dimensions
with T-strips inserted in the T-slots
with special machining.

Schaeffler Technologies AL1 | 317



Drive

Suffixes

(1) Filling slot for T-nuts and T-bolts
(2) Carriage unit
(3) Drive and marking side

Figure 1
Drive variants — clamping actuators
MKKUSE20-155-ZR

Clamping actuator with toothed belt drive

The actuators are available without a drive shaft as well as with
a drive shaft on the left side, right side or passing through the unit

(above, below), see table.

Possible combinations and drive variants, see also Figure 1.

Drive variants Suffix
Drive shaft above AO
Drive shaft below AU
No drive shaft 0z
Drive shaft on both sides (above and below) ou

000187A9
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Mechanical accessories A large number of accessories are available for clamping actuators
with monorail guidance system and toothed belt drive.
The allocation of accessories, see table, is valid if the data match
the Technical principles, page 13, and the Design and safety
guidelines, page 320.

Allocation Linear actuator / size | MKKUSE..-ZR | 20
Fixing brackets, see page 811
WKL-65X65X30-N ®
WKL-65X65X35-N ®
WKL-90X90x35-N @

Clamping lugs, see page 829
O)
O)
O]

SPPR-24%20 |
T-nuts, see page 835
MU-DIN 508 M6X8

MU-M6X8
(similar to DIN 580)

T-nuts made from corrosion-resistant steel, see page 835
MU-DIN 508 M68-RB @
T-bolts, see page 835
SHR-DIN 787 M8X8X32 @
Rotatable T-nuts, see page 836
MU-M4 X< 8-RHOMBUS O]
MU-M6x8-RHOMBUS ©)
Positionable T-nuts, see page 836
MU-M6x8-POS
MU-M8x8-POS
Hexagon nuts, see page 837
MU-ISO 4032 M8
T-strips, see page 837
LEIS-M6/8-T-NUT-SB-ST
LEIS-M8/8-T-NUT-SB-ST
LEIS-M6/8-T-NUT-HR-ST
LEIS-M6/8-T-NUT-HR-ALU
Connector sets (parallel connectors), see page 838
VBS-PVB8
Slot closing strips, see page 838
NAD-8X4,5
NAD-8x11,5

(@ Suitable.

OB 9 PBBBl 19 |9
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Design and
safety guidelines

Idling drive torque

MKKUSE20-155-ZR

v = travel velocity of carriage unit
Mop = idling drive torque

Figure 2
Idling drive torque
Horizontal mounting position

MKKUSE20-155-ZR

v = travel velocity of carriage unit
Mo, = idling drive torque

Figure 3
Idling drive torque
Vertical mounting position

Clamping actuator with toothed belt drive

See section Actuators with toothed belt drive, page 208. The follow-
ing pages describe exclusively the differences between the clamping
actuators and the linear actuators.

The idling drive torque M of clamping actuators is calculated

for a constant velocity and for a horizontal (My,) or vertical (Mg,)
mounting position, starting Figure 2. The idling drive torque
increases with increasing travel velocity. The data in the diagrams
are maximum values.

25

Nm

20 /

- (,/’/

S~ MKKUSE20-155-ZR

4,5m/s 5

0001832A

25

Nm

15

.

S MKKUSE20-155-ZR

00018328
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Length calculation  The length calculation of clamping actuators is based on the
of clamping actuators  required effective stroke length Ny. The effective stroke length Ny
is the minimum necessary stroke length of a carriage unit.
The effective stroke length Ny must be increased by the addition
of safety spacing values on both sides of the travel distance.

The total length Ly of the clamping actuator is determined from
the support rail length L,, the lengths of the return units L, and
the minimum spacing between the carriage units L.

Parameters for length calculation G, mm
Total stroke length
Ny mm
Effective stroke length
S mm
Safety spacing, for minimum values see table, page 322
L mm
Length of carriage plate
L, mm
Length of support rail
Ly mm
Length of return unit
Lot mm
Total length of actuator
[ mm

Minimum spacing between the carriage units when moved together.

Total stroke length G The total stroke length Gy is determined from the two required
effective stroke lengths and the safety spacings, which must be
at least 85 mm.

Gy=2-Ny+2S
Supportrails  Clamping actuators are only available with a single-piece support

rail. The maximum length of a support rail is 4 000 mm.

Minimim spacingl, ~ The minimum spacing L, between the carriage units when moved
between carriage units  togetheris 20 mm.
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Clamping actuator with toothed belt drive

Total length Ly and  The following equations are designed for the clamping actuator.
support rail length L,  The parameters and their position can be found in figure 4 and

the table.
LtDI
L, L, L
i
Sl Nu | LT I
Sy Gy B
Figure 4 -2 -2 . g
Length parameters °
Two carriage units L,=Gy+2-L+L,
Total length
Ligt =Ly +2-Ly
Length parameters Designation L L, S
mm mm mm
MKKUSE20-155-ZR-N 155 80 85
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Mass calculation  The total mass of a clamping actuator is calculated from the mass
of the actuator without carriage units and the two carriage units.
Insert the values from the table in the following equation. The values
mpaw @and mgg are mandatory.

Mt =Maw + MpoL

Lot
@ — R — T ——
| |
|
(1) Basic design with two carriage units
Figure 5 2
Basic design S
Values for mass calculation  Tpesignation Mass
Carriage unit | Actuator without carriage unit
Miaw MpoL
zkg zkg
MKKUSE20-155-ZR-N 2,60 (Liot — 160)X0,0103 + 1,56

1 Two carriage units.
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Lubrication

Relubrication quantities

Grease quantities

Relubrication points

Clamping actuator with toothed belt drive

The information on the lubrication of clamping actuators matches
the information on the lubrication of linear actuators, see page 208.
The only differences are in the information on relubrication
quantities and relubrication points, see table.

Relubrication should be carried out wherever possible with several
partial quantities at various times instead of the complete quantity
at the time of the relubrication interval. Relubrication quantities,

see table.

Clamping actuator

Relubrication quantity per carriage unit,
lubrication nipple and longitudinal side
~g

MKKUSE20-155-ZR

5to 6

The carriage units have funnel type lubrication nipples according to
DIN 3405-A M6 on the right or left longitudinal side of each carriage
unit. Furthermore, they can be relubricated, Figure 6, Figure 7and

Figure 8, page 325.

324
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MKKUSE20..-ZR

(@ Funnel type lubrication nipple
DIN 3405-A M6

Figure 6
Lubrication points

MKKUSE20..-ZR

(@ Funnel type lubrication nipple
DIN 3405-A M6

Figure 7
Lubrication ducts
in the carriage unit

1]

Figure 8
Position of lubrication points

0001887E

0001887F

During lubrication of actuators, all lubrication points on one
longitudinal side of both carriage units must always be provided

with lubricant.

15*

15

00019960
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T-slots

MKKUSE20..-ZR

Figure 9
Sizes of T-slots
in support rail and carriage unit

Filling openings

() Filling opening
Figure 10
Filling opening in support rail

Connectors for switching tags

Figure 11
Connectors for switching tags
on the carriage unit

Clamping actuator with toothed belt drive

The T-slots in the support rail are designed for T-bolts according
to DIN 787 and T-nuts according to DIN 508, Figure 9.
T-nuts and T-bolts are inserted using filling slots in the support rail.

20
1a3al

| =i
4.5 — 12,2

00019963

The filling openings are located on three sides of the clamping
actuator: on both sides and underneath, Figure 10.

b
%o}
00019962

M5x12

00019961
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Accuracy
Length tolerances  The information on the length tolerance of the clamping actuator
matches the information on the length tolerance of linear actuators,
see page 245.

Straightness of support rails  The information on the straightness of the support rail of the
clamping actuator matches the information on the straightness
of the support rails of linear actuators, see page 246.

Values for the straightness tolerances of support rails of clamping
actuators, see table.

Tolerances Length L, of support rail MKKUSE20..-ZR
ty t3 Torsion
mm mm mm mm
L, = 1000 0,4 0,3 0,8
1000 <L, = 2000 0,8 0,5 1
2000 <L, = 3000 1,2 0,7 1,2
3000 <L, = 4000 1,5 1 1,6
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Ordering example,

ordering designation

Available designs

Clamping actuator with toothed belt drive

Available designs of clamping actuator MKKUSE, see table.

Design Clamping actuator
with six-row linear recirculating ball bearing and
guideway assembly
Size Size code
Carriage unit length Length L mm
Design Basic
Type of drive Toothed belt ZR
Drive variants Drive shaft [ ]
Anti-corrosion protection Corrosion-resistant design RB
Location of carriage unit Threaded holes
T-slots N
Lengths Minimum spacing between Ly, mm
the carriage units
Total length Liot mm
Total stroke length Gy mm

@ Standard scope of delivery.

M Design not available.

328
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Designation and suffixes
MKKUSE

20

155

ZR

AO, AU, OU, AD-AO, AO-AU, AO-OU, AU-AO, AU-AU, AU-OU, OU-AO, OU-AU, OU-0U, 0Z

N

Customer specification Ly (where L, = 20 mm)

to be calculated from total stroke length, see page 321

to be calculated from effective stroke length, see page 321
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Monorail guidance system,
toothed belt drive,

six-row linear recirculating
ball bearing and

guideway assembly

Ordering designation

H

‘ 77 .
Figure 12 ~

Ordering designation

Clamping actuator with toothed belt drive

Clamping actuator
with six-row linear recirculating ball bearing and

guideway assembly MKKUSE
Size code 20
Carriage unit length L 155 mm
Basic design -

Drive by toothed belt ZR

Drive shaft above AO
Carriage unit with T-slots N
Spacing between carriage units

when moved together L 80 mm
Total length Ly 1050 mm
Total stroke length Gy 500 mm

MKKUSE20-155-ZR-A0-N/1050-500 (L, = 80 mm), Figure 12

Note the total length of the carriage units and the minimum
spacing Ly min between the carriage units when moved together.
The spacing L, between the carriage units must be stated.

MKKUSE20-155-ZR-A0-N/1050-500

S

Y

000186F0
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Clamping actuator — g
B43 s
Six-row linear recirculating ball bearing and i | e : g
guideway assembly | E"Ho s il
Toothed belt drive ! [0)0) Z‘é
Two carriage units moving i il i
in opposing directions NexanarRe T
11 R has
_JBs__ !
MKKUSE20-155-ZR-N
Dimension table - Dimensions in mm
Designation Dimensions Mounting dimensions
By H L B1 B, dgs |dgs |Dse |Ds7 [Ggz |hi3  |hig
h7 G7
MKKUSE20-155-ZR-N |88  [110 [155 (86 (80 |20 |61 70 |80 M6 [20 |60

Calculation of lengths L, and Ly, see page 321.

1 Utilisation of the T-slots is restricted by the holes.

2 @) 2 lubrication nipples DIN 3405-A M6, see page 324.
(2 Filling openings in carrier profile, see page 326.
(3) Switching tag connectors on carriage unit, see page 326.
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LtOt

0001884C

L L, L,
- L — Ly — L
/‘z‘» ffé'\ &N an @ <z>\ .
i i i
7 5 _
e T Hﬁ
!
L/ — | ""/3'
— Im \4
MKKUSE20-155-ZR-N
@, @, ®?
hz3 Hy Hy iBs JB43 W L Lgg Ngss [Nigs  [Nrss  [Sat?  |tg7 Tee
max. +0,3 [b <ﬂl
7,5 90 114,5 |40 40 36 80 25 6P 16 3,5 10 12 2,3
dgg|Das
MKKUSE20-155-ZR-N - Drive flange, drive shaft
- SO | S—
— = |
I — B, o—@%—o — - 5 ) B,
° o '
Su IB43 . L;l L
MKKUSE20-155-ZR-N - Top view
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Clamping actuator

Six-row linear recirculating ball bearing and i e—
guideway assembly ]
Toothed belt drive -
Two carriage units moving
in opposing directions i N
Performance data e 5
¥ | @
Load directions
Performance data
Designation Carriage unit guidance system for each carriage unit
Basic load ratings per carriage unit Permissible static moment
ratings (per carriage unit)?)
Load direction | Load direction Il Load direction Il
Compressive load Tensile load Lateral load
dyn. stat. dyn. stat. dyn. stat. Mox per | Moy per | Moz per
C Co C € C o
N N N N N N Nm Nm Nm
MKKUSE20-155-ZR-N 22000 52000 17500 33500 16300 36 000 358 333 303

1 The values are single loads and apply when the underside of the actuator is fully supported.
If there are several carriage units per actuator or combined loads are present, these must be reduced.

2 Maximum permissible drive torque on drive stud.
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Mounting geometry of carriages

0001884E

Moment Drive

Carriage g? :1reeratla Feed Maximum | Toothed belt Toothed

of carrier profile per rev: e 2) gears

Spacings olution e Type Mass Permissible |Mass
operating moment
R | | force of inertia

y y z
mm cm4 cm# mm Nm kg/m N kg - cm?
2XKWSE20-H 63,1 300 198 160 18 32AT5 0,11 650 2,2

Schaeffler Technologies
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Actuators
with monorail guidance system and
ball screw drive

Linear actuators
Tandem actuators
Clamping actuators




Actuators with monorail guidance system
and ball screw drive

LIN@AT @CRUALOIS ..ot s st 344

In the case of linear actuators MKUVE..-KGT and MKUSE..-KGT,

the carriage units are guided on a linear recirculating ball bearing
and guideway assembly. They fulfil moderate accuracy requirements
and are suitable for moderate loads and moments.

Their area of application lies mainly in positioning and handling
functions in automation technology and electronic component
manufacture.

An overview of specific product characteristics for preselection
of linear actuators is given on page 340.

TaNAEM ACRUALOIS ...ttt et ee et ee st ee e s e sesenanes 402

In the case of tandem actuators MDKUVE..-KGT and MDKUSE..-KGT,
the carriage unit is supported on two parallel linear recirculating
ball bearing and guideway assemblies. Due to their design,

these are suitable for high loads and moments. Based on their rigid
design, the area of application of tandem actuators as components
lies in peripheral systems for machine tools, machining systems,
handling and assembly equipment as well as in joining systems and
measurement and inspection machinery.

An overview of specific product characteristics for preselection
of tandem actuators is given on page 342.

Clamping @CtUALOTS ... sssssssss s ssssesesens 446

In the case of the clamping actuator MKKUVE..-KGT, the carriage
units are guided on a linear recirculating ball bearing and guideway
assembly. They fulfil moderate accuracy requirements and are
suitable for moderate loads and moments. Their area of application
lies mainly in positioning and handling functions in automation
technology and electronic component manufacture.

An overview of specific product characteristics for preselection
of clamping actuators is given on page 342.
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MKUSE25..-KGT

000198AA

MDKUVE25..-KGT

000198AC

MKKUVE20..-KGT

000198AB
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ith ball ACtuztf’rS Linear actuator Characteristics
with ball screw drive Mounting Length of | Support | Load
cross-section |carriage |rail length | carrying
widthXheight | unit capacity
L L
mm mm mm
MKUVE15-160-KGT..-N 65X85 160 5850 From all
directions
MKUVE15-160-KGT/50..-N | 6585 160 2900 From all
directions
MKUVE20-200-KGT..-N 88X110 200 5850 From all
directions
MKUSE25-200-KGT 112X125 200 5850 From all
directions

1) Basic load ratings C and C, in compressive direction.

2) Basic load ratings in accordance with DIN 69051.
Due to the modified calculation algorithms in DIN 69051,
the basic load ratings C, and Cq may differ in comparison with older data.

3) Single nut with clearance and double nut with preload.
4) Single nut with clearance only.
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Guidance |Basic load ratings | Ball screw | Basic load Maxi- | Maxi- |Repeataccuracy |Operating | Mounting
system of carriage drive ratings of nut?  |mum mum tempera- | position

guidance system?) travel |accel- ture

dyn. stat. Ddy [P (- Co velocity | eration With With

C Co single |double

nut nut

N N mm |[mm [N N m/s m/s2  |[mm mm °C
KUVE, 11700 | 29000 |16 53) 9300 | 13100 |0,25 20 +0,05 |*0,025 |0to+80 |Horizontal
preloaded 109 [15400 26500 | 0,63 and
clearance- vertical
free
KUVE, 11700 29000 |16 504 4800 |11000 |2,5 20 *0,05 |- 0to+80 |Horizontal
preloaded and
clearance- vertical
free
KUVE, 21300 | 54000 |20 53 110500 {16600 |0,29 20 +0,05 |*0,025 |0to+80 |Horizontal
preloaded 109 [12700 [22100 [0,5 and
clearance- vertical
free 204 {11600 | 18400 [1,16 -

504 13000 |24600 |2,9
KUSE, 45400 (134000 |32 53 (21500 (49300 0,215 |20 +0,05 |=*0,025 |0to+80 |Horizontal
preloaded 109 [ 33400 | 54500 | 0,43 and
clearance- vertical
free 203 29700 |59800 0,86
40% | 14900 |32400 [1,73 =
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Tandem actuators

Clamping actuator

Tandem actuator Characteristics
Mounting Length of |Support |Load
cross-section | carriage |rail length | carrying
widthXxheight | unit capacity
L L
mm mm mm
MDKUVE15-240-KGT..-N 180X105 240 5850 From all
directions
MDKUVE25-365-KGT..-N 260X145 365 5850 From all
MDKUSE25-365-KGT..-N directions
MDKUVE35-500-KGT..-N 415X200 500 5850 From all
directions
Clamping actuator Characteristics
Mounting Length of | Support Load
cross-section | carriage |rail length [ carrying
widthXheight | unit capacity
L Ly
mm mm mm
MKKUVE20-200-KGT/5..-N | 88X110 200 5850 From all
directions

1

Basic load ratings C and Cy in compressive direction.
2

Basic load ratings C, and Cy in accordance with DIN 69051.
Since calculation has been modified, C and Cy may differ in comparison
with previous data.

Basic load ratings in accordance with DIN 69051.

Due to the modified calculation algorithms in DIN 69051,

the basic load ratings C, and Cq may differ in comparison with older data.
3

4

Per carriage unit.

Single nut with clearance and double nut with preload.
5

Single nut with clearance only.
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Guidance [Basic load ratings |Ball screw | Basic load Maxi- Maxi- | Repeat accuracy |Operating [ Mounting
system of carriage guid- drive ratings of nut? mum mum tempera- | position

ance system!? travel accel- ture

dyn. stat. Ddy [P (- Co velocity | eration With | With

C Co single |double

nut nut

N N mm |mm [N N m/s m/s?2 | mm mm °C
KUVE, 19000 | 58000 |20 54 110500 | 16600 | 0,29 20 +0,05 | *=0,025 [0to+80 |Horizontal
preloaded 109 [12700 | 22100 0,5 and
clearance- vertical
free 20% 11600 | 18400 [1,16 -

505 13000 | 24600 [2,9
KUVE or 47200 | 148000 |32 54 21500 | 49300 | 0,215 20 +0,05 |*0,025 [0to+80 |Horizontal
KUSE, 73900 | 268000 104 33400 | 54500 |0,43 and.
preloaded vertical
clearance- 204 (29700 | 59800 [0,86
free 40% (14900 | 32400 |1,73 =
KUVE, 100000 | 288000 |40 54 123800 | 63100 [0,18 20 +0,05 | 0,025 |0to+80 |Horizontal
preloaded 104 38000 | 69100 |0,36 and
clearance- vertical
free 204 33300 | 76100 |0,73
40% (35000 | 101900 1,46 -

Guidance |Basic load ratings |[Ball screw |Basicloadratings | Maxi- Maxi- |Repeataccuracy |Operating | Mounting
system of carriage guid- drive of nut? mum mum tempera- | position

ance system?) travel 3 accel- ture

L3 -
dyn.  [stat. |@do[P |G, |Co velocity™] eration I\ ™ Tyith
(@ Co single |double
nut nut

N N mm |mm [N N m/s m/s2 | mm mm °oC
KUVE, 21300 |[54000 |20 54 110500 |16 600 0,29 20 +0,05 | 0,025 |0to+80 |Horizontal
preloaded and
clearance- vertical
free
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Actuators with ball screw drive
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Product overview Actuators with ball screw drive

Basic design  MKUVE15..-KGT, MKUVE20..-KGT
One linear recirculating ball bearing
and guideway assembly

Ball screw drive

0001881F

MKUSE25..-KGT

0001A17D

346 | AL1 Schaeffler Technologies



Actuators with ball screw drive

Features Linearactuators MKUVE..-KGT and MKUSE..-KGT comprise:
a carriage unit

a linear recirculating ball bearing and guideway assembly
a support rail

a ball screw drive available with various pitch values

one locating bearing and non-locating bearing unit

two sets of bellows.

Actuators MKUVE..-KGT and MKUSE..-KGT are linear units for
positioning, handling and machining tasks. They have a guidance
system that is wear-resistant and clearance-free.

The drive elements are mounted in a self-supporting support rail.
The actuators are supplied in a length specific to the application and
in a configuration specific to the customer.

The ball screw drive with a driven spindle gives a balanced
combination of economical and technical characteristics,
even in the design with a single nut.

In the case of series MKUVE..-KGT, the carriage unit is guided
by means of two four-row carriages of the linear recirculating ball
bearing and guideway assembly KUVE arranged in series.

In the case of series MKUSE..-KGT, the carriage unit is guided
by means of two six-row carriages of the linear recirculating ball
bearing and guideway assembly KUSE arranged in series.

Accessories available for the actuators include fasteners and
connectors, couplings and coupling housings and electric drive
components such as motors, motor/gearbox units and controllers.

The advantage of the actuator MKUSE..-KGT is a significantly
longer operating life under the same load compared with the
actuator MKUVE..-KGT.

Designs  These linear actuators with a four-row linear recirculating ball
bearing and guideway assembly (MKUVE) or six-row linear
recirculating ball bearing and guideway assembly (MKUSE) are
available in various designs, see table.

Available designs Suffix

Description Design
= One driven carriage unit Basic design
SPU One spindle support Standard
2SPU Two spindle supports Standard
WN2 Second, non-driven carriage unit Standard
N Fixing slots in carriage unit Standard
OA Without ball screw drive Standard
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Actuators with ball screw drive

Special designs are available by agreement. Examples of these are
linear actuators:

with several, non-driven carriage units

with a linear recirculating ball bearing and guideway assembly
and ball screw drive with anti-corrosion protection

with bellows resistant to welding beads

with a rolled ball screw spindle to accuracy class 25 um/300 mm
with a trapezoidal screw drive

without bellows

with an extended carriage unit

with compressed air connections in the support rail

with a locating bearing arrangement having increased
load capacity

with special machining.

Carriage unit  The carriage unit in series MKUVE..-KGT comprises a carriage
housing made from anodised profiled aluminium, a lubrication
distributor and the two KWVE carriages of the linear recirculating
ball bearing and guideway assembly, Figure 1 and table.

The carriage unit in series MKUSE25..-KGT comprises an anodised
aluminium plate, two end plates and two KWSE carriages of the
linear recirculating ball bearing and guideway assembly, see table.

If higher moment loads must be supported, the actuatoris available
with a second, non-driven carriage unit. It is connected to the driven
carriage unit by means of the adjacent construction.

Lengths of carriage units Series Carriage unit length | Suffix
mm
MKUVE15..-KGT 160 160
MKUVE20..-KGT 200 200
MKUSE25..-KGT 200 200

Figure 1
Carriage unit

000189F3
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Bellows  The bellows fitted as standard protect the screw drive and guidance
system against contamination. They are guided in the support
rail and, as a result, the actuator is also suitable for applications
involving an overhead arrangement.

Lubrication  In the case of linear actuators of series MKUVE..-KGT, the carriage
unit is equipped with a lubricant distributor.
This allows relubrication of the carriages and spindle nut.

In the case of the linear actuator of series MKUSE25..-KGT,
the carriages and spindle nut are relubricated via the end plate
on the locating bearing side of the carriage unit.

Sealing  The carriages are sealed.

Location  For location on the adjacent construction, the carriage unit in series
MKUVE..-KGT has two T-slots, with centrally positioned filling slots.

For location on the adjacent construction, the carriage unit in series
MKUSE?25..-KGT has threaded holes.

Support rail unit  The support rail unit is a composite unit comprising a carrier
profile made from anodised aluminium and the guideway of
a four-row linear recirculating ball bearing and guideway
assembly KUVE (actuator series MKUVE..-KGT) or of a six-row linear
recirculating ball bearing and guideway assembly KUSE
(actuator series MKUSE..-KGT). The linear recirculating ball bearing
and guideway assemblies are preloaded clearance-free and
run without stick-slip.

Since the support rail has very high bending rigidity, it can be used
to span large gaps.

Support rail length ~ The maximum length of the support rails in the case of MKUVE..-KGT
is 5850 mm. In the case of MKUVE..-KGT/50..-N, the maximum
length of the support rail is 2900 mm.

T-slots  Support rails and carriage units have T-slots for standardised T-nuts.
These are used in order to fix the actuators to the adjacent
construction.
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Actuators with ball screw drive

Ball screw drive  The spindle has a rolled thread and, depending on the diameter,
up to four pitch values per spindle size are available, see table.
As standard, single nuts with an axial clearance dependent on
the pitch are used, see table, page 382. Preloaded double nuts
are available for the pitch values 5 mm, 10 mm and 20 mm.
The spindle is supported on the locating bearing side by an axial
angular contact ball bearing ZKLN or ZKLF. The bearings are greased
for life.
The screw drive and guidance system are protected against
contamination by bellows.

One or two spindle supports can be fitted.

Ball screw drive variants Screw drive variants Suffix
Pitch 5 mm 5
10 mm 10
20 mm 20
40 mm 40
50 mm 50
Single flanged nut F
Double nut Fm
Single nut (cylindrical) M
Double nut (cylindrical) MM
Without drive (no spindle), with bellows 0A

Permissible spindle speed  For data on the maximum spindle speed, see pages starting
page 377.
Forlongeractuators, the permissible spindle speed can be increased
by the use of one or two spindle supports (suffix SPU or 2SPU).
These supports, arranged in pairs, can be moved as required.
They are moved by the driven carriage unit.

Locatingand  The locating bearing unit supports the axial forces acting on the ball
non-locating bearing unit  screw drive. It comprises an end plate made from anodised
aluminium and an axial angular contact ball bearing ZKLN or ZKLF.

The non-locating bearing unit comprises an anodised aluminium
end plate. This contains a needle roller bearing with an extended
inner ring for compensation of possible length increases between
the support rail and the ball screw drive.

Spindle support  Actuators MKUVE15..-KGT with a total length of more than 800 mm,
MKUVE20..-KGT with a total length of more than 1000 mm and
MKUSE25..-KGT with a total length of more than 1200 mm can be
fitted with movable spindle supports (suffix SPU or 2SPU).
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Drive elements

Example:
MKUSE?25..-KGT

(@) Actuator with monorail guidance system
and ball screw drive

(@ Coupling KUP
(3 Coupling housing KGEH
(@ Servo motor MOT

Figure 2

Linear actuator with drive elements

Proven drive combinations

1]

For the actuators, Schaeffler also offers components such as
couplings, coupling housings and planetary gearboxes as well as
servo motors and servo controllers, Figure 2.

000189DE

The combination of the necessary drive components for vertical
and horizontal applications as a function of the mass to be moved,
the acceleration and the travel velocity of carriage units is shown
on page 681.

The bearing load in the actuators must be checked; it is not taken
into consideration in dimensioning of the motor.
For vertical mounting, motors with a holding brake must be used.

If different loading and kinematic criteria apply, the least favourable
operating conditions should be used for calculation of the drive
motor and design of the gearbox, coupling and servo controller.
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Mechanical accessories

Allocation

Actuators with ball screw drive

A large number of accessories are available for linear actuators
with monorail guidance system and ball screw drive.

The allocation of accessories, see table, is valid if the data match
the Technical principles, page 13, and the Design and safety

guidelines, page 354.

Linear actuator / size

MKUVE..-KGT-N 15 20 -

Fixing brackets, see page 811

WKL-48X48X35

WKL-65X65X30-N

)
©)

WKL-65X65X35

WKL-65X65X35-N

WKL-90X90X35-N

|
OO

WKL-98X98X35

|
|
OPBBBBG

Clamping lugs, see page 829

SPPR-10,5X20

SPPR-13,5X20

SPPR-24X20

SPPR-23X30

SPPR-28X30

T-nuts, see page 835

MU-DIN 508 M4 X5

MU-M3 X5
(similar to DIN 508)

MU-DIN 508 M6X8

MU-M4 X8
(similar to DIN 508)

T-nuts made from corrosion-resistant steel, see page 835

MU-DIN 508 M4X5-RB

MU-DIN 508 M6<8-RB

T-bolts, see page 835

SHR DIN 787-M5X5X25

SHR DIN 787-M8X8X32

Rotatable T-nuts, see page 836

MU-M3X5-RHOMBUS

MU-M4X8-RHOMBUS

MU-M6X8-RHOMBUS

Positionable T-nuts, see page 836

MU-M4X5-POS

MU-M5X5-POS

MU-M4X8-POS

MU-M5X8-POS

MU-M6X8-POS

MU-M8x8-POS
(@ Suitable.
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Allocation Linear actuator / size MKUVE..-KGT-N

20

(continued) MKUSE..-KGT

25

Hexagon nuts, see page 837

MU-ISO 4032 M4

MU-ISO 4032 M5

MU-ISO 4032 M8

T-strips, see page 837

LEIS-M4/5-T-NUT-SB-ST

LEIS-M4/5-T-NUT-HR-ALU

LEIS-M6/8-T-NUT-SB-ST

LEIS-M8/8-T-NUT-SB-ST

LEIS-M6/8-T-NUT-HR-ST

LEIS-M6/8-T-NUT-HR-ALU

OO

LEIS-M4/5-T-NUT-ST

LEIS-M6/8-T-NUT-ST

Connector sets (parallel connectors), see page 838

VBS-PVB8

VBS-PVB8/10

OB |®

Slot closing strips, see page 838

NAD-5X5,7

NAD-8X4,5

NAD-8x11,5
(@ Suitable.

(@ Suitable and T-strips must already have been inserted at the time of despatch.
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Design and
safety guidelines

Load carrying capacity and

load safety factor

Deflection

Diagrams

Actuators with ball screw drive

The load carrying capacities and load safety factors to be observed
differ as a function of the mounting position, see page 12 and
Product preselection matrix, page 340.

The deflection of linear actuators is essentially dependent on

the support spacing, the rigidity of the support rail, the adjacent
construction and the bearing arrangement. As the rigidity of these
components increases, the deflection of the actuators is reduced.

The diagram values are determined for a bearing arrangement or
clamping which is in theory infinitely rigid and are subdivided into
locating/non-locating and locating/locating bearing arrangements,
starting Figure 3, page 355.
The deflection of the support rail is valid under the following
conditions:
support rail unit comprising carrier profile and guideway
support spacings up to 5850 mm

introduction of the load at the centre of the carriage unit
if this is at the centre point between the bearing points.

The diagrams represent guide values only for the deflection of

the support rail, starting Figure 7, page 356. The effect of deflection
on the rating life of the guidance system is not taken into
consideration.

It is not possible to provide deflection diagrams for actuators with
a second, non-driven carriage unit since there will be different
spacings between the carriage units. In such cases, please consult
the Schaeffler engineering service.
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(@ Locating bearing arrangement
(2 Non-locating bearing arrangement

]

<
Figure 3 g
Deflection about the z axis e
F
x z
B i — R e e
¥
(@ Locating bearing arrangement l
(2 Locating bearing arrangement 2 |
@ ! @ g
Figure 4 z
Deflection about the z axis e
(@) Locating bearing arrangement I
(2 Non-locating bearing arrangement ‘
Figure 5 @ g
Deflection about the y axis ©
(@) Locating bearing arrangement
(2 Locating bearing arrangement
Figure 6 @ g
Deflection about the y axis ©
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Actuators with ball screw drive

MKUVE15..-KGT

Locating/non-locating bearing arrangement
A,y = deflection
| = support spacing

<
Figure7 2
Deflection about the z axis l—
5
mm _}
4 - ON
3,5
3 .
2,54
Ay
MKUVE15..-KGT 28
1,51
Locating/locating bearing arrangement ]
A,y = deflection
| = support spacing 0,5
. § 0_ - T T T T T T T
Figure 8 = 0 500 10001500200025003000350040004500 mm 5500
Deflection about the z axis |—
5
mm
4
3,5
! 3 _
2,54
A‘|I'Z
MKUVE15..-KGT 2
1,51
Locating/non-locating bearing arrangement q
A, = deflection
| = support spacing 0,5
. g 0 I
F/gure9 E 0 500 10001500200025003000350040004500 mm 5500
3 | ———

Deflection about the y axis
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mm
4
3,54
3 .
2459
A‘JZ
MKUVE15..-KGT 2
1,5
Locating/locating bearing arrangement J
A, = deflection
| = support spacing 0,51
. § 07 - T T T T T T T
/-'/gure 10 E 0 500 10001500200025003000350040004500 mm 5500
Deflection about the y axis S l—
5
mm
4
3,54
3 .
ON
2,5 250N
Ay 500 N
MKUVE20..-KGT 2 A 1000 N
1500N
1,54 2000 N— {j
Locating/non-locating bearing arrangement X 2500 N— /--' f
A, = deflection 3000 N— /
| = support spacing 0,5 | I
. § 0 - - - T T T T T T T
Figure 11 = 0 500 10001500200025003000350040004500 mm 5500
Deflection about the z axis & |—
5
mm
4
3,54
3 .
2,54
Ay
MKUVE20..-KGT 2
1,5
Locating/locating bearing arrangement 1
A,y = deflection
| = support spacing 0,5
5 0 T T T T T T 1
Figure 12 % 0 500 1000150020002 50030003 50040004500 mm 5500
3 | ———

Deflection about the z axis
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Actuators with ball screw drive

5
mm
4 —
3,5
3 .
254
A‘JZ
MKUVE20..-KGT 2
1,54
Locating/non-locating bearing arrangement )
A, = deflection
| = support spacing 0,51
) g o S — .
/'_/gUfE' 13 § 0 500 100015002000250030003 50040004500 mm 5500
Deflection about the y axis S \—
5
mm
4
3,5
3 .
2,54
A‘|fZ
MKUVE20..-KGT 28
1,51
Locating/locating bearing arrangement ]
A, = deflection
| = support spacing 0,5
. ;-';‘ 0 - — T T T T T T 1
Figure 14 = 0 500 10001500200025003000350040004500 mm 5500
Deflection about the y axis S |—
5
mm
4 —
3,5
3 .
2,54
Ay
MKUSE25..-KGT 2
1,51
Locating/non-locating bearing arrangement q
A,y = deflection
| = support spacing 0,5
. & 0- E " . . . ' , |
/-'/gure 15 § 0 500 10001500200025003000350040004500 mm 5500
3 | ———

Deflection about the z axis
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mm
4
3,54
3 .
2459
Ay
MKUSE25..-KGT 2
1,5
Locating/locating bearing arrangement J
A,y = deflection
| = support spacing 0,51
. § 07 T T T T T T 1
/-'/gure 16 E 0 500 10001500200025003000350040004500 mm 5500
Deflection about the z axis S l—
5
mm
4 —
3,54
3 .
2,5
AVZ
MKUSE25..-KGT 28
1,5
Locating/non-locating bearing arrangement X
A, = deflection
| = support spacing 0,5
. § 0- T T T T T T T
Figure 17 = 0 500 10001500200025003000350040004500 mm 5500
Deflection about the y axis S |—
5
mm
4
3,54
3 .
2,54
AVZ
MKUSE25..-KGT 2
1,5
Locating/locating bearing arrangement 1
A,, = deflection
| = support spacing 0,5
F/gure 18 § 0 500 10001500200025003000350040004500 mm 5500
3 | ———

Deflection about the y axis
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Idling drive torque

MKUVE15..-KGT/..-F
MKUVE15..-KGT/..-FM

n = spindle speed
Moh = idling drive torque

Figure 19
Idling drive torque
Horizontal mounting position

MKUVE15..-KGT/..-F
MKUVE15..-KGT/..-FM

n = spindle speed
Mgy = idling drive torque

Figure 20
Idling drive torque
Vertical mounting position

Actuators with ball screw drive

The idling drive torque My of linear actuators with screw drive is
calculated as a function of the spindle speed and the horizontal
(Mgp) or vertical (Mg,) mounting position. The idling drive torque
increases with increasing travel velocity.

00019972

00019973
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1,754
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2,5

MKUVE15..-KGT/50-F..-WN2
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MKUVE20..-KGT/50-F

MKUVE20..-KGT/20-F MKUVE20..-KGT/10-FM

~MKUVE20..-KGT/5-FM

MKUVE20..-KGT/5-F MKUVE20..-KGT/10-F

Nm
2 .
1,54
Mo
MKUVE15..-KGT/..-F-WN2 1
MKUVE15..-KGT/..-FM-WN2
n = spindle speed 0.5
Moy = idling drive torque
Figure 21 T 0
dling drive torque 2 0
Horizontal mounting position e
3
Nm
2,59
2 .
1,54
AAOV
MKUVE15..-KGT/..-F-WN2
MKUVE15..-KGT/..-FM-WN2 a
n = spindle speed
ov = idling drive torque 0,5
Figure 22 g0
Idling drive torque 2 0
Vertical mounting position s
2.5
Nm
2 -
| 1,54
Mok
MKUVE20..-KGT/..-F a
MKUVE20..-KGT/..-FM
n = spindle speed 0,5
Mo = idling drive torque
Figure 23 0
V]

Idling drive torque
Horizontal mounting position
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MKUVE20..-KGT/..-F
MKUVE20..-KGT/..-FM

n = spindle speed
Mgy = idling drive torque

Figure 24
Idling drive torque
Vertical mounting position

MKUVE20..-KGT/..-F..-WN2
MKUVE20..-KGT/..-FM..-WN2

n = spindle speed
Mo = idling drive torque

Figure 25
Idling drive torque
Horizontal mounting position

MKUVE20..-KGT/..-F..-WN2
MKUVE20..-KGT/..-FM..-WN2

n = spindle speed
oy = idling drive torque

Figure 26
Idling drive torque
Vertical mounting position

Actuators with ball screw drive

Nm
2,54

MKUVE20..-KGT/50-F

—MKUVE20..-KGT/10-FM

MKUVE20..-KGT/20-F -

MKUVEZO -KGT/5-FM

MKUVE20..-KGT/5- F MKUVE20..-KGT/10-F

0

00019977
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Nm
3 4 MKUSE25..-KGT/20-MM
2,5
MKUSE25..-KGT/10-MM
2 -
MKUSE?S..—KGTMO.-Pfl—I\_\_
MKUSE25..-KGT/.-M  Mon 5 MKUSEZS..vKGT,’SvMM\___ .
MKUSE25..-KGT/..-MM | T
. )
n = spindle speed
Moh = idling drive torque 0,54 MKUSE25..-KGT/20-M
MKUSE25..-KGT/5-M
/ MKUSE25..-KGT/10-M
figure27 § O0t—t—T—T—T——T—T—ft—T— 11—
|dl|ng drive torque § 0 50 100 300 750 1500 min~ ! 2600
Horizontal mounting position S n—=—
3.5
Nm MKUSE25..-KGT/20-MM
3 -
MKUSE25..-KGT/10-MM
2,57 MKUSE25..-KGT/40-M
2 e e
MKUSE25..-KGT/..-M  Mov1 5|
MKUSE25..-KGT/..-MM /
1 4 /
n = spindle speed J MKUSE25..-KGT/5-MM
Moy = idling drive torque 0.5 MKUSE25..-KGT/5-M MKUSE25..-KGT/10-M
MKUSE25..-KGT/20-M
figure28 g O0t—1T—1T—1—T—1t—T—t—T—1—T—+—T—1
|dl|ng drive torque E 0 50 100 300 750 1500 min~! 2 600
Vertical mounting position n—e—
3.5
Nm MKUSE25..-KGT/20-MM..-WN2
3 MKUSE25..-KGT/10-MM..-WN2
2,5
2 -
MKUSE25..-KGT/..-M..-WN2 Moh 1,5 {MKUSE25..-KGT/40-M..-WN2 — ="
MKUSE25..-KGT/..-MM..-WN2 "
n = spindle speed X MKUSE25..-KGT/20-M..-WN2
Mo = idling dri
on = idling drive torque 0.5~ MKUSE25..-KGT/5-M..-WN2
MKUSE25..-KGT/5-MM..-WN2 MKUSE25..-KGT/10-M..-WN2
ngre 29 § O T T T T T T T T T T T T T
|d||ng drive torque § 0 50 100 300 750 1500 min~! 2600
Horizontal mounting position E D ——
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Actuators with ball screw drive

Length calculation of actuators  Thelength calculation of actuators is based on the required effective
stroke length Ny. The effective stroke length Ny must be increased
by the addition of safety spacing values on both sides of the travel
distance.

The total length Ly of the actuator is determined from the support
rail length L, and the lengths of the end plates L, and Ls.

If two carriage units are present, both carriage unit lengths L and
the spacing Ly, must be taken into consideration.

If spindle supports are used, size 25 must be calculated using
a larger effective length factor, see table, page 366.

Parameters for length calculation G, mm
Total stroke length
Ny mm
Effective stroke length
S mm
Safety spacing, for minimum values see table, page 366
L mm
Length of carriage plate
L, mm
Length of support rail
Ly mm
Length of end plate
Ls mm
Length of end plate
Lot mm
Total length of actuator
L1 mm
Spacing between two carriage units
FgL -
Effective length factor according to actuator type
FaLspu -

Effective length factor for spindle support according to actuator type.

Total stroke length  The total stroke length G is determined from the required effective
stroke length and the safety spacings, which must correspond to
at least the spindle pitch P.

Gy =Ny +2-S

Support rails  Actuators with monorail guidance system and ball screw drive are
only available with a single-piece support rail.
The maximum length of a support rail is 5850 mm.
In the case of actuators MKUVE15..-KGT/50, the maximum length
of the support rail is 2900 mm.

Spacing L,; between carriage units  The minimum spacing L1 mi, between two carriage units is 20 mm.
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Total length Lot and  The following equations are designed for one and two carriage units.
support rail length L,  The parameters and their position can be found in Figure 30,
Figure 31and the table, page 366. If more than two carriage units are
present, please contact us.

Liot
L S
1 3
sl M -
) 6y .
Ls Ly | Lg
figure 30 2
Length parameters g
for one carriage unit S
One carriage unit with bellows L, =Gy Fy +L+25
Total length with drive
J Lyt =Ly + Ly +Lg
Total length without drive
g Lyt =L, +2-Ls
Ltot
L L 5
| .
— | lI —
| W L . _|
| i
Sl MNw |
Gy 0
Lg Ly Lg

Figure 31
Length parameters
for two carriage units

00019E03

Two carriage units with bellows Ly =Gy Fy +2 L+L,,+25

Total length with drive Ligt =Ly + Ly + L

Total length without drive Lyt =Ly +2-Ls
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Length parameters

Effective length of bellows

(@) Carriage unit against the right end stop
(2) Carriage unit against the left end stop

Figure 32
Effective length calculation

Effective length calculation
without spindle support

Effective length calculation
with spindle support

Actuators with ball screw drive

Designation L Ly Ls S FaL FaL spu
mm mm mm mm
MKUVE15-160-KGT/5-N 160 25 25 5 1,2 1,2
MKUVE15-160-KGT/10-N 10 1,2 1,2
MKUVE15-160-KGT/50-N 50 1,2 1,2
MKUVE15-160-KGT-OA-N 160 |- 25 10 1,2 =
MKUVE20-200-KGT/5-N 200 28 28 5 1,17 (1,17
MKUVE20-200-KGT/10-N 10 1,17 (1,17
MKUVE20-200-KGT/20-N 20 1,17 (1,17
MKUVE20-200-KGT/50-N 50 1,17 (1,17
MKUVE20-200-KGT-OA-N 200 = 28 10 1,17 |-
MKUSE25-200-KGT/5 200 32 32 5 1,2 1,23
MKUSE25-200-KGT/10 10 1,2 1,23
MKUSE25-200-KGT/20 20 1,2 1,23
MKUSE25-200-KGT/40 40 1,2 1,23
MKUSE25-200-KGT-0A 200 = 32 10 1,2 =

The effective length of bellows is the length occupied by the bellows
in the fully compressed state, figure 32, equations and table.

Gy (Fau spy = 1) + 25
BL = 3
BL mm

Effective length of bellows
F _

BL
Effective length factor according to actuator type, see table

FaLspu mm

Effective length factor for spindle support according to actuator type.

00082271
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Mass calculation

The total mass of an actuator is calculated from the mass of

the actuator without a carriage unit, the carriage unit and the special
design: second carriage unit (WN2), figure 33. Insert the values from
the table in the following equation. The values m 5y and mgq, are

mandatory.

Mior = Mpaw + MpoL + M3

Ltot
— il h —
®
|
(1) Basic design
(2) Second carriage unit (WN2) \‘2\ = - - H
e —— —
I_‘ w
Figure 33 ]
Basic and additional designs °
Values for mass calculation  Tpegignation Mass
Carriage |Design |Actuator
unit i without carriage unit
3

Maw WN2 MpoL
MKUVE15-160-KGT..-N 1,16 0,87 (Lot - 50) - 0,0073 + 0,87
MKUVE15-160-KGT-OA..-N | 0,87 0,87 (Lot — 50) - 0,0073 + 0,59
MKUVE20-200-KGT..-N 2,10 1,69 (Lot = 56) - 0,0119 + 2,18
MKUVE20-200-KGT-OA..-N | 1,69 1,69 (Lot = 56) - 0,0119 + 1,27
MKUSE25-200-KGT 4,65 3,37 (Lot — 64) - 0,0191 + 4,3
MKUSE25-200-KGT-0A 3,37 3,37 (Lot — 64) - 0,0191 + 1,93
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Actuators with ball screw drive

Lubrication  The guidance systems and ball screw drive in linear actuators
are initially greased with a high quality lithium complex soap
grease KP2P-30 according to DIN 51825 and must be relubricated
during operation.
The carriages in the actuators are sealed, have an initial greasing
and can be relubricated. The bearings fitted, the double row axial
angular contact ball bearing (locating bearing) and the integrated
needle roller bearing are sealed and lubricated for life.

Structure of suitable greases  Greases suitable for the linear recirculating ball bearing and
guideway assemblies have the following composition:
lithium soap or lithium complex soap grease
with base oil having a mineral oil base
special anti-wear additives for loads C/P < 8,
indicated by “P” in the DIN designation
base oil viscosity ISO VG 68 to ISO VG 100
consistency in accordance with NLGI grade 2.

If different greases are used, their miscibility and compatibility must
be checked first.

Relubrication intervals  The relubrication intervals are essentially dependent
on the following factors:
the travel velocity of the actuator carriage unit

the load
the operating temperature
the stroke length
the environmental conditions and environmental influences
the mounting position.
The cleaner the environment, the lower the lubricant consumption.

Calculation  Since itis not possible to calculate all the influencing factors,
of the relubrication interval  the time at which relubrication must be carried out and the quantity
of lubricant which must be used can only be precisely determined
under actual operating conditions. If no precise data are available,
the value for the relubrication quantity for many applications can be
taken from table, page 369.

An approximation equation can be used, however, to determine
a guide value for the relubrication interval for many applications.
For calculation of the grease operating life, see page 54.

For the ball screw drive, a relubrication interval of 200 h to 300 h
is sufficient under normal operating conditions.

Relubrication must be carried out, irrespective of the result of this
calculation, no more than 1 year after the last lubrication.
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Relubrication quantities

Grease quantities

Fretting corrosion is a consequence of lubricant starvation and
isvisible as areddish discolouration of the rolling element raceways.
Lubricant starvation can lead to permanent damage to the system
and therefore to its failure. It must be ensured that the lubrication
intervals are reduced accordingly in order to prevent fretting
corrosion.

When calculating the relubrication interval, the grease operating life
must also be checked. This is restricted to a maximum of 3 years due
to the ageing resistance of the grease. It is the user’s responsibility
to consult the lubricant manufacturer.

Relubrication should be carried out wherever possible with several
partial quantities at various times instead of the complete quantity
at the time of the relubrication interval. Relubrication quantities,
see table.

Linear actuator Relubrication quantity | Relubrication quantity
per driven carriage unit, | per non-driven carriage
lubrication nipple and | unit, lubrication nipple
longitudinal side and longitudinal side
~g ~g

2to 3 1to2

MKUVE15-160-KGT/5-F
MKUVE15-160-KGT/5-FM
MKUVE15-160-KGT/10-F
MKUVE15-160-KGT/10-FM
MKUVE15-160-KGT/50-F

MKUVE20-200-KGT/5-F
MKUVE20-200-KGT/5-FM
MKUVE20-200-KGT/10-F
MKUVE20-200-KGT/10-FM
MKUVE20-200-KGT/20-F
MKUVE20-200-KGT/20-FM
MKUVE20-200-KGT/50-F

MKUSE25-200-KGT/5-M
MKUSE25-200-KGT/5-MM
MKUSE25-200-KGT/10-M
MKUSE25-200-KGT/10-MM
MKUSE25-200-KGT/20-M
MKUSE25-200-KGT/20-MM
MKUSE25-200-KGT/40-M

3to 4 2to3

8to 10 6to7
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Relubrication procedure

1]

Lubrication nipples

MKUVE..-KGT

Valid with the exception of MKUSE25..-KGT

(@) NIP DIN 3405-A M6

Figure 34
Mounting situation

MKUSE25..-KGT
(@ NIP DIN 3405-A M6

Figure 35
Mounting situation

Actuators with ball screw drive

Relubrication should be carried out whilst the carriage unit is
moving and warm from operation over a minimum stroke length
corresponding to one carriage unit length.

During lubrication, it must be ensured that the grease gun, grease,
lubrication nipple and the environment of the lubrication nipple are
clean.

The lubrication method involves loss of lubricant. The used lubricant
must be collected and disposed of by methods that help to protect
the environment.

The use of lubricants is governed by national regulations

for environmental protection and occupational safety as well as
information from the lubricant manufacturers. These regulations
must be observed in all cases.

In the case of actuators MKUVE..-KGT and MKUSE..-KGT,
relubrication of the integrated guidance system and the ball screw
drive is carried out exclusively via countersunk funnel type
lubrication nipples NIP DIN 3405-A M6, Figure 34 and Figure 35

in the longitudinal sides of the carriage unit.

00018828

9.5

00018829

The carriage unit can be connected to a semi-automatic or fully
automatic central lubrication system. In this case, the funnel type
lubrication nipple must be replaced by a straight or angled screw-in
connector with a M6X1 thread. The central lubrication system is
connected by means of pipes or hoses.
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Relubrication points  The carriage and ball screw nut have funnel type lubrication
nipples NIP DIN 3405-A M6 on the right or left longitudinal side
of each carriage unit. These can be used for relubrication,
Figure 36, Figure 37, Figure 38, Figure 39and table, page 372.

MKUVE15..-KGT
MKUVE20..-KGT

@ NIP DIN 3405-A M6

0001882A

Figure 36
Lubrication points

MKUVE15..-KGT
MKUVE20..-KGT

(@ NIP DIN 3405-A M6
(2 Lubrication duct

Figure 37
Lubrication ducts
in the carriage unit

00018828

m During lubrication of actuators, all lubrication points on one
longitudinal side of a carriage unit must always be provided with
lubricant.
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Actuators with ball screw drive

Position of relubrication points Designation Mounting dimensions
Ss6 hse lsg
mm mm mm
MKUVE15-160..-KGT 26 10,8 71
MKUVE20-200..-KGT 26 13,5 100
MKUSE25-200..-KGT 15 15,5 9
lsg
S56
hse— NS—
MKUVE15..-KGT
MKUVE20..-KGT
‘ o
Figure 38 g
Lubrication points °
lsg
J _Ss6
hsg /‘]\ .
— oY 0

MKUSE25..-KGT ‘

Figure 39
Lubrication points

000189CB
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T-slots

(@ T-slot size 8, type A
(@ T-slot size 8, type B
(® T-slot size 5

(@ T-slot size 4,5 for hexagon nuts M4,
1SO 4032

Figure 40
Sizes of T-slots
in support rail and carriage unit

Dimensions of T-slots

Filling openings

(@ Filling opening

Figure 41
Filling opening in the support rail

The T-slots in the support rail and the carriage unit are designed
for T-bolts according to DIN 787 and T-nuts according to DIN 508
(with the exception of T-slot size 4,5), Figure 40.

20
2] -t
@ _20 @ [xtxwl
—
|
12,25 L :
a,sl_j =l a5 7| 1
8,1 f 8,1
(3 116 &)
—-—7—-——
§)lp——q— —-—qg
[ | | '
7,2
4,61_4‘7 9.1 =
I 5,1 <
Designation Support rail Carriage unit
Lateral | Bottom |Top Lateral | hsg
mm
MKUVE15..-KGT ® ® ® @ 9
MKUVE20..-KGT @ @ @ @ 12
MKUSE25..-KGT @ @ = = -

The filling openings in the non-locating bearing units of
MKUVE15..-KGT and MKUVE?20..-KGT are used for the insertion of
T-nuts and T-bolts in the T-slots of the support rail, Figure 41.

In the case of MKUSE25..-KGT, filling openings are located in

the locating and non-locating bearing unit.

The filling openings in the carriage unit of MKUVE..-KGT for

the T-nuts (top) are located at the height of the lubrication nipple,
Figure 38, page 372. The hexagon nuts M4 (lateral) are introduced
into the lateral T-slots via the recess for the lubrication nipple.

00083636
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Connectors for switching tags

MKUVE15..-KGT
MKUVE20..-KGT

Figure 42

T-slots for switching tags
on the carriage unit
(sizes 15 and 20)

MKUSE25..-KGT
(1) Hole in carriage unit

Figure 43
Connectors for switching tags
on the carriage unit (size 25)

Actuators with ball screw drive

Switching tags can be screw mounted to the carriage unit in order
to activate switches in the adjacent construction. The position and
size are dependent on the size, Figure 42 and Figure 43.

9 (MKUVE15..-KGT)
'1 2 (MKUVE20..-KGT)

00019984

00019983
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Maximum permissible  Screw drives must not be allowed to run in the critical speed range.
spindle speed  The critical speed is essentially dependent on the following factors:
spindle length
spindle diameter
spindle bearing arrangement
mounting method.

The carriage unit velocity v is determined from the spindle speed n
and the spindle pitch P. The limit values for velocities must be
observed, see page 341.

For calculation of the carriage unit velocity, the following applies:

n-P
V -
601000
% m/s
Carriage unit velocity
n min~1
Spindle speed
P mm
Spindle pitch.
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Actuators with ball screw drive

Diagrams  The diagram show the relationship for individual series and sizes
between the critical speed and the spindle length, Figure 44.
The diagram takes account of the effective length (B|) of the bellows
cover. Definition of the effective length, see page 366.

The diagram is valid for linear actuators with and without spindle
supports, Figure 44.

E The values apply to a ball screw drive operating in a tensile direction.

4000
min~! | O @)=\ B\ | MKUVE15-KGT
3400 ——— MKUVE20-KGT
3200 —— MKUVE15-KGT/5
el — MKUSE25-KGT
2600
MKUVE..-KGT 5400
MKUSE..-KGT 2200
2000
n 1800
n = maximum permissible spindle speed 1600 -
L, = support rail length 1200
(1) Without spindle support 1 ggg ]
(2 One spindle support 800 -
(® Two spindle supports 600 -
400
i 200
Figure 44 0 : : - . ‘ T ‘ T T — &
Maximum permissible 0 500 100015002000250030003500 mm 45005000 8
spindle speed L s
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Kinematic operating limits ~ Maximum velocities are determined as a function of the critical
spindle speed, see table. The limiting speed of the bearings can
also restrict the spindle speed and thus the velocity.

Kinematic operating limits Actuator Acceleration [Maximum | Maximum
velocity spindle speed

a v n

m/s? m/s min~!
MKUVE15-160-KGT/5-F 20 0,25 3000
MKUVE15-160-KGT/5-FM 10
MKUVE15-160-KGT/10-F 20 0,63 38007
MKUVE15-160-KGT/10-FM 10
MKUVE15-160-KGT/50-F 20 2,5 3000
MKUVE20-200-KGT/5-F 20 0,29 35000
MKUVE20-200-KGT/5-FM 10
MKUVE20-200-KGT/10-F 20 0,5 3000
MKUVE20-200-KGT/10-FM 10
MKUVE20-200-KGT/20-F 20 1,16 35000
MKUVE20-200-KGT/50-F 20 2,9 35000
MKUSE25-200-KGT/5-M 20 0,215 26000
MKUSE25-200-KGT/5-MM 10
MKUSE25-200-KGT/10-M 20 0,43
MKUSE25-200-KGT/10-MM 10
MKUSE25-200-KGT/20-M 20 0,86
MKUSE25-200-KGT/20-MM 10
MKUSE25-200-KGT/40-M 20 1,73

1) Restricted by the limiting speed of the locating bearing with grease lubrication.
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Mounting position and
mounting arrangement

(» Movable carriage unit
(2) Stationary carriage unit

Figure 45
Movable or stationary carriage unit

() Horizontal
(2 Tilted
(3 Vertical

Figure 46
Mounting positions

Actuators with ball screw drive

Due to their construction and the linear guidance system fitted,
actuators are suitable for all mounting positions and mounting
arrangements. Possible mounting positions are shown in Figure 45,
Figure 46 and Figure 47.

The actuators can be used in the “common” horizontal mounting
position and also in a vertical mounting position.

Mounting of actuators with a carriage unit to one side or suspended
overhead is possible. In such cases, please consult the Schaeffler
engineering service.

The ball screw drives fitted in these actuators are not self-locking.
The carriage unit and load must be secured against autonomous
travel or dropping if the actuators are used in a vertical or tilted
mounting position. This can be achieved, for example, by means
of a brake or counterweight. The drop guard must function in manual
operation as well as in motor operation, especially if the motor has
no current.

Safety guidelines, especially in relation to personal protection,
must be observed.

=
00018820 mﬁ

0001882E
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(@) Mounting position 0°
(2 Mounting position 180°
(3 Mounting position 90°

Figure 47
Mounting positions

Mounting

Interchange
of actuator components

Maintenance

1]

Cleaning

1]

w
S
o
3
=
=3
S
S

In most applications, an actuator is mounted in two steps:
location of the support rail on the adjacent construction

mounting of the components to be moved on the carriage unit or
carriage units.

For the fitting and assembly of actuator components, a fitting
and maintenance manual is available for each series of actuator.
Please consult the Schaeffler engineering service.

Failure to carry out maintenance, incorrect maintenance, assembly
errors and lubrication errors as well as inadequate protection
against contamination can lead to premature failure of actuators.

Maintenance work is restricted in general to relubrication,
cleaning and regular visual inspection for damage.

Maintenance intervals, especially the intervals between
relubrication, are influenced by the following factors:
the travel velocity of the carriage unit
the load
the temperature
the stroke length
the environmental conditions and influences.

Guidance parts relevant to function must be greased and supplied
with lubricant via appropriate lubrication points.

If heavy contamination is present, actuators must be cleaned
in order to ensure reliable function. Suitable cleaning tools include
paintbrushes, soft brushes and soft cloths.

Abrasives, petroleum ether and oils must not be used.
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Accuracy
Length tolerances

Lot = total length
L, = length of support rail

Figure 48
Length tolerances

Tolerances

Actuators with ball screw drive

The length tolerances of actuators are shown in Figure 48 and
the table. The data are valid for all actuators described in this

chapter.

00018830

Total length of actuator Ly, Tolerance
mm mm

Liot <1000 *2
1000 =L <2000 *3
2000 = Ly <4000 *4
4000 =Ly *5
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Straightness of support rails  The support rails of the actuators are precision straightened and
the tolerances are better than DIN 17615.

The tolerances are arithmetic mean values and are stated for
individual series and sizes, see table.

Tolerances Length L, of support

MKUVE15..-KGT MKUSE25..-KGT
rail MKUVE20..-KGT

ty t3 Torsion |t, t3 Torsion
mm mm mm mm mm mm mm

L, = 1000 0,4 0,3 0,8 0,4 0,3 0,5

1000<L,= 2000 0,8 0,5 1 0,8 0,5 1
2000<L, = 3000 1,2 0,7 1,2 1,2 0,7 1,5
3000<L, = 4000 1,5 1 1,6 1,5 1 2
4000<L, = 5000 1,9 1,2 1,8 1,9 1,2 2,5
5000<L,= 5850 2,5 1,5 2 2,5 1,5 3

Figure 49 shows the method for determining the straightness

of the support rail.

t,, t3 = straightness tolerance

Figure 49
Measurement method
for straightness tolerances

.t2

.

T

r_,_r—L
LA

-

4

]

1
g
|

00019A47
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Actuators with ball screw drive

Pitch accuracy of spindle  The pitch accuracies of rolled ball screw spindles for the individual
series and sizes are given in the table.

Standard actuators are fitted single nuts with clearance where

the axial clearance is dependent on the pitch. Where higheraccuracy
requirements are present, it is possible in the case of many spindle
pitch to obtain actuators with a preloaded (clearance-free) double
nut.

E In the case of standard actuators, the nut unit (double nut) can
only be preloaded clearance-free if the spindle pitch P is less than
the nominal diameter dg of the spindle.

Designs of spindle and spindle nut Designation Spindle Spindle nut

(F, M = single nut,
FM, MM = double nut)

ddg [P Pitch Suffix Axial
accuracy clearance
max.
mm [mm [ pwm/300 mm mm
MKUVE15-160-KGT 5 F 0,05
FM Preloaded
50
16 F 0,05
10
FM Preloaded
50 100 F 0,05
MKUVE20-200-KGT . F 0,05
FM Preloaded
F 0,05
20 10 50
FM Preloaded
20
F 0,05
50
MKUSE25-200-KGT 5 M 0,05
MM Preloaded
M 0,05
10
32 50 MM Preloaded
M 0,05
20
MM Preloaded
40 M 0,05
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Actuators with ball screw drive

Ordering example,  Available designs of linear actuators MKUVE and MKUSE,
ordering designation  seetable.

Available designs Design Linear actuator
with four-row or six-row
linear recirculating ball bearing and
guideway assembly
Size Size code
Carriage plate length Length L mm
Type of drive Ball screw drive KGT
Without ball screw drive KGT-0A
Spindle dimensions Spindle pitch P mm
Design of nut Single nut F/M
Double nut, preloaded FM/ MM
Spindle support None
One SPU
Two 2SPU
Additional carriage unit Second, non-driven carriage unit WN2
Spacing L,, between carriage units mm
Location of carriage unit Threaded holes
T-slots N
Lengths Total length Lot mm
Total stroke length Gy mm

@ Standard scope of delivery.
M Design not available.
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Designation and suffixes

MKUVE MKUSE

15 20 25

160 200 200

KGT

KGT-OA

5 10 50 5 10 20 50 5 10 20 40
F F F F F F F M M M M
M FM | FM M | | MM MM MM |
([ ] (] ([ ]

SPU SPU SPU

2SPU 2SPU 2SPU

WN2 WN2 WN2

State value for L,y (Ly, =20 mm)

| | [}

N N |

to be calculated from total stroke length, see page 364

to be calculated from effective stroke length, see page 364
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Actuators with ball screw drive

Monorail guidance system, Linear actuator
ball screw drive  With four-row linear recirculating ball bearing and

guideway assembly MKUVE
Size code 20
Carriage plate length L 200 mm
Drive by ball screw drive KGT
Spindle pitch P 5mm
Preloaded double nut FM
Second, non-driven carriage unit WN2
Spacing between carriage units Ly4 300 mm
Carriage unit with T-slots N
Total length Lyo; 2302 mm
Total stroke length Gy 1300 mm
Ordering designation ~ MKUVE20-200-KGT/5-FM-WN2-N/2302-1300 (L,; = 300 mm),
Figure 50

m Note total length L of carriage units. Spacing L,4 between carriage
units must be stated.

1 r
—

MKUVE20-200-KGT/5-FM-WN2-N/2302-1300

| I

000189F2

Figure 50
Ordering designation
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Monorail guidance system,
without ball screw drive

Ordering designation

1]

Linear actuator

with four-row linear recirculating ball bearing and
guideway assembly

Size code

Carriage plate length L

Without ball screw drive

Second, non-driven carriage unit
Spacing between carriage units Ly,
Carriage unit with T-slots

Total length Lit

Total stroke length Gy

MKUVE20-200-KGT-OA-WN2-N/2302-1300 (L, =
Figure 51

MKUVE
20

200 mm
OA

WN?2

300 mm
N

2302 mm
1300 mm

300 mm),

Note total length L of carriage units. Spacing L,4 between carriage

units must be stated.

B

1
——e

MKUVE20-200-KGT-OA-WN2-N/2302-1300

e

ol
= /‘
203;)0 (L?ﬂ)/"' ./
e |
Figure 51 g
Ordering designation e
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Actuators with ball screw drive

Monorail guidance system, Linear actuator
ball screw drive  With four-row linear recirculating ball bearing and

guideway assembly MKUVE
Size code 15
Carriage plate length L 160 mm
Drive by ball screw drive KGT
Spindle pitch P 10 mm
Single nut F
Carriage unit with T-slots N

Total length Lyot 2035 mm
Total stroke length Gy 1500 mm

Ordering designation ~ MKUVE15-160-KGT/10-F-N/2035-1500, figure 52
m Note total length L of carriage unit.

MKUVE15-160-KGT/10-F-N/2035-1500

———— ————

Figure 52
Ordering designation

000189E1
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Monorail guidance system, Linear actuator
ball screw drive and  With six-row linear recirculating ball bearing and

. guideway assembly MKUSE
spindle support Size code i

Carriage plate length L 200 mm
Drive by ball screw drive KGT
Spindle pitch P 10 mm
Preloaded double nut MM
Carriage unit with threaded holes -
Spindle support SPU
Total length Lyt 3979 mm
Total stroke length Gy 3000 mm

Ordering designation =~ MKUSE25-200-KGT/10-MM-SPU/3979-3000, Figure 53
m Note total length L of carriage unit.

1 - ]

MKUSE25-200-KGT/10-MM-SPU/3979-3000

000189E2

Figure 53
Ordering designation

Schaeffler Technologies AL1 | 389



Actuators By
Four-row linear recirculating ball bearing and oLz o]

guideway assembly
With or without ball screw drive ’ g i
Basic design H,
1 L LY
hlaf
ing | §
B, g

- -

MKUVE..-KGT/..-N

Dimension table - Dimensions in mm

Designation Dimensions Mounting dimensions
B, |H L bg; |By |Bs |dgs |dgs |Gs7 |hi13 |his |hgs  [hg7
hé h7
MKUVE15-160-KGT/5-N
MKUVE15-160-KGT/10-N 65 85 |160 (51 (63 |[64 |10 (60 (M6 |22 |44 |52,5 |51
MKUVE15-160-KGT/50-N
MKUVE15-160-KGT-OA-N 65 85 |160 |- 63 |64 |- = = 22 |44 |- =

MKUVE20-200-KGT/5-N

MKUVE20-200-KGT/10-N
MKUVE20-200-KGT/20-N
MKUVE20-200-KGT/50-N

88 110 |200 |68 (86 (87 |13 |60 |[M6 (20 |60 |71 46

MKUVE20-200-KGT-OA-N 88 110 (200 |- 86 87 = = = 20 60 = =
Calculation of lengths L, and Ly, See page 364.
Calculation of effective length B, of bellows, see page 366.

1 Utilisation of the T-slots is restricted by the filling slot for insertion of T-nuts.

2 (1) 2 lubrication nipples DIN 3405-A M6, see page 370.
(2) Filling openings in end plate, see page 373.
(3) Switching tag connectors on carriage unit, see page 374.
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Ligt

Lg Ly Ly
@\ @
A
ST IYTE 5 i I I e I N
Hs ;
n [ N
s : g
MKUVE..-KGT/..-N
®, @, ®?
Hy Hs iBs Jgas L4 Ls Lgs  |Les Lgg  |Nps3® [Niss® [Nggs [Nigs |Nrgs |tsy
max.
68 84 40 30 25 25 23 12,2 38 10 15 3P 18 1,8 13
68 84 40 30 25 25 = = = 10 15 = - = =
90 109 40 40 28 28 23 8 42 14 20 5P9 18 3,5 15
90 109 40 40 28 28 = = = 14 20 = = = =
_Nigs
L
3o 8
dge Y P
T dg” | hg;
—“
hgs 1 —
1 | .
_fbes| g
| lss g
MKUVE..-KGT/..-N - Drive flange, drive shaft
— L -
Nigs
] |
