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The� conventional� drive� solution
is� to� have� the� screw � driven� by
an� AC� servo� m otor� either
directly � or� by � side� drive� belt�
The� driven� screw � rotates� and� the� nut
perform s� the� required� feed� m ovem ent�

Ax ial� rig idity � values� are� lim ited� by � the
leng th� of� the� screw � and� by � the� end
bearing s� � Positioning � accuracy � is� also
lim ited� as� the� result�

Today � � a� screw � s� operating � speed� com es
close� to� its� critical� w hirling � speed�
especially � in� hig h� dynam ic� applications�
This� � com bined� w ith� therm al� influences
� and� physical� reasons� � m akes� it� very
difficult� to� im plem ent� a� hig h� dynam ic
m achine� concept�

It� is� alw ays� a� challeng e� � for� the� m achine
m anufacturer� to� achieve� the� acceleration
and� linear� speed� values� possible� w hile� at
the� sam e� tim e� m aintaining � the� required
positioning � accuracy �

An� alternative� approach� is� to
drive� the� nut

The� rotary � m ovem ent� is� not� perform ed� by
the� screw � but� by � the� nut� w ith� an
antifriction� bearing � � Norm ally � the� nut� is
driven� by � w ay � of � a� toothed� belt� so� that� the
nut� and� the� screw � perform � the� feed
m ovem ent� relative� to� each� other� � Screw
rig idity � can� be� increased� by � stretching � the

The� M HS� � � � drive� unit� is� a
innovative� com bination� of � a
ball� screw � and� a� dig ital� AC
servo� m otor� � L inking � the
electric� drive� directly � w ith� the
m echanical� com ponents� results
in� the� hig hest� travel� speeds
w hile� at� the� sam e� tim e
achieving � the� hig hest� precision
of� linear� positioning �

In� this� new � developm ent� the
operation� of � a� ball� screw �
transform � in� a� rotary
m ovem ent� into� a� linear
m ovem ent� � has� been
redefined�

screw � � In� this� arrang em ent� there� are� no
long er� any � lim iting � end� bearing s�
F urtherm ore� � it� is� possible� to� use� a� hollow
m achined� screw � w ith� liquid� coolant� to
dissipate� the� heat�

M HS� � � � drive� unit

Vertical� ax is� of � a� m achining � center�
Ball� screw � w ith� a� driven� nut� and� a
toothed� belt
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The� concept� of � the� M HS� � �
drive� unit� g oes� one� decisive
step� further�
The� nut� is� connected� to� the� hollow �
shaft� m otor� w ithout� any � additional
transm ission� elem ents� � This� is� an
ideal� concept� for� hig h� dy nam ic
applications� and� m akes� m ax im um
use� of � the� dy nam ic� possibilities� of
the� ball� screw �

The� screw � of� the� ball� screw � assem bly � is
passed� throug h� the� hollow � rotor� shaft� of
the� servo� m otor� � � hollow � shaft� m otor“� �
Transm ission� elem ents� such� as� drive� belts
or� clutches� are� elim inated� tog ether� w ith
their� neg ative� effects� on� precision�
Arrang ing � the� servo� m otor� and� the� ball
screw � on� one� ax is� also� helps� to� save
space�

Vertical� ax is� of � a� m achining � center�
driven� by � an� M HS� � � � drive� unit

Thus� possibilities� of� new � drive� concepts
are� g iven� � e� g � � m ore� than� one� m otor� on
one� spindle� for� independent� m otions�
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User� benefits
� E conom y � throug h� the� use� of� a� com plete

unit� consisting � of� a� ball� screw � � an� AC
servo� m otor� and� a� brake

� Adaptation� to� various� speeds� and� loads
by � w ay � of � the� screw � lead

� Various� pow er� levels� by � using � different
m otor� versions

� Com pact� desig n� requires� little
installation� space

� M inim al� m ounting � effort� by � the
custom er� and� integ ral� functionality

� L ow � system � costs
� Hig h� positioning � accuracy � by � integ ral

rotary � encoder
� Can� be� com bined� w ith� Bosch� Rexroth

Integ rated� M easuring � System � � Rexroth
Catalog � RA � � � � � � � � � for� direct� travel
m easurem ent� in� applications� w ith
particularly � dem anding � requirem ents

M HS� � � � drive� unit

Integ rated� holding � brake

Stationary � spindle� � reduces
torsional� vibrations
and� m ax im izes� stiffness

Rotating � nut� directly � coupled� to� the
rotor

optional� liquid� cooling
of� the� screw
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Ang ular� contact� ball� bearing
for� hig hest� ax ial� forces

Integ rated� m ultiturn� encoder
feedback

M otor� w inding
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▼

▼

▼

M HS� drive� unit� applications

Hex apod� w ith

M HS� actuators

Sim ulation� stag e� w ith

M HS� actuators

M achine� tool� ax is� w ith

M HS� drive� unit

All� pictures� have� been� sim plified
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▼

▼

▼

▼

Tw o� M HS� drive� units� for

tire� m olds

Tw o� M HS� drive� units� for� coil
w inding � � � cutting

Press� w ith� M HS� drive� unit Tensile� testing � w ith� M HS� drive� unit
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MHS 095 B 40 x 5R x 3,5 - 5 66 17,5 26,3 70 3000 30,3 33,7
40 x 10R x 6 - 4 66 17,5 26,3 70 3000 30,4 33,8
40 x 12R x 6 - 4 66 17,5 26,3 70 3000 30,5 33,9
40 x 16R x 6 - 4 66 17,5 26,3 70 3000 30,6 34,0
40 x 20R x 6 - 3 66 17,5 26,3 70 3000 30,7 34,1
40 x 40R x 6 - 3 66 17,5 26,3 70 3000 31,6 35,0

MHS 095 C 40 X 5R x 3,5 - 5 88 23 34,5 70 3000 33,8 37,2
40 x 10R x 6 - 4 88 23 34,5 70 3000 33,9 37,3
40 x 12R x 6 - 4 88 23 34,5 70 3000 34,0 37,4
40 x 16R x 6 - 4 88 23 34,5 70 3000 34,1 37,5
40 x 20R x 6 - 3 88 23 34,5 70 3000 34,2 37,6
40 x 40R x 6 - 3 88 23 34,5 70 3000 35,1 38,5

Size Load ratings
dyn. stat.

d0 x P x Dw - i C C0
(N) (N)

40 x 5R x 3,5 - 5 29100 64100
40 x 10R x 6 - 4 50000 86400
40 x 12R x 6 - 4 49900 86200
40 x 16R x 6 - 4 49700 85900
40 x 20R x 6 - 3 37900 62800
40 x 40R x 6 - 3 37000 62300

M otor� ty pe Ball� screw � � � � � � � � D rive� torques Braking � torque M ax � � speed M ass
Size M ax � � N m � � � � � � � � � � D uration� � � N m � � N m � � m in� � � w ithout� brake w ith� brake

only Surface � kg � � kg �
d� x � P� x � D w � � � i convection cooling

M HS� E � B� � � � � x � � � R � x � � � � � � � � � � � � P� � � S� � � � K � � � � � � � � K � � � � � � � � � � � � � � � �

� D uration� at� � � � K � overtem perature� at� the� m otor� w inding s

Ball� screw � w ith� hollow � shaft
m otor

d� � � = nom inal� diam eter

P = lead� � r� = � rig ht� hand�

D w = ball� diam eter

i = num ber� of� ball� track� turns

Technical� details� of� the� Rexroth� ball� screw � are
to� be� found� in� the� m ain� catalog
RE � � � � � � �

M HS� � � � drive� unit

w ith� hig h� resolution� encoder

options
� liquid� cooled� screw
� integ rated� holding � brake
� cooling � fan

Order� code�
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114 170 584 214 370 4 87 190 215 M12
115 171 600 230 370 4 138 190 215 M12
115 171 605 235 370 4 138 190 215 M12
116 172 620 250 370 4 153 190 215 M12
117 173 618 248 370 4 151 190 215 M12
124 180 672 302 370 4 205 190 215 M12
127 183 624 214 410 4 87 190 215 M12
128 184 640 230 410 4 103 190 215 M12
128 184 645 235 410 4 138 190 215 M12
129 185 660 250 410 4 153 190 215 M12
130 186 658 248 410 4 151 190 215 M12
137 193 712 302 410 4 205 190 215 M12

LM180

45° 45°

D
7

D6

LE

L10

L

D1
L4

M ass� m om � � of � inertia D im ensions� � m m �
w ithout� brake w ith� brake

� kg m � � � � � � � kg m � � � � � � L L M L E L � L � � D � D � D �
j�
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   Form Version Ball screw size Dimensions (mm)

d0 P L D1 DT1 L1 G1 LG1 S

H
ex

so
ck

et

S

K

S

5/
309 40 10/12/16/20/40 117 30 h6 83 M30x1,5 34  10

M HS� E � B� � � � � x � � � R � x � � � � � � � � � � � � P� � � S� � � � K � � � � � � � � K � � � � � � � � � � � � � � � �

51

Application

None

Option � m achining � of� end� face�

D rive� unit� M HS� screw � end� m achining

D im ensions� of � liquid
cooling � on� request

Order� code�

D
1

D
T1

L1 LG1

G
1

Undercut� form � F � D IN � � � �

Thread� undercut� D IN � � � � short

L
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D rive� unit

D rive� unit� M HS� � M otor� ty pe� B

� � � � � standard� seal � � � � � � reinforced� seal

� � � � � � � � � �

� � � � � � � � �

P� � � P� � � P� g round� thread� screw

� P� � � � T� precision� rolled� screw

R � … � precision� rolled S� … � g round� thread

M HS� E � B� � � � � � x � � � R� x � � � � � � � � � � � P� � S� � � � K � � � � � � � K � � � � � � � � � � � � � �

Rig ht� screw � end

Overall� leng th� � m m �

� � � � standard� � acceptance� test� report�
� � � � lead� test� report
� � � � torque� test� report
� � � � lead� and� torque� test� report

� � � � preserved � � � � preserved� and� nut� w ith� basic� g rease

Screw

D ocum entation

see� left� screw � end

Nom inal� diam eter� � m m �
L ead� � m m �
D irection� of� lead� � R � � � � rig ht
Ball� diam eter� � m m �
Num ber� of� ball� track� turns� in� the� nut

N � B� � � � It� is� also� possible� � to� process� inquiries� based� on� a� custom eŕs� draw ing s�

� � � for� the� precision� rolled� version� � note� hig her� frictional� torque�

Order� Code

F orm

Option S� … � hex � socket

K � … � none

Version

Size

Seal

Preload

Precision

L eft� screw � end

L ubrication
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