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Positioning Technology by Linear Motor
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Advantages Disadvantages

@ High control performance

=higher K.-factor, smaller tracking
error

=good pasitioning accuracy at
high velocities

@ High translational speeds
possible

o High acceleration possible

oinversely proportional to moving
mass

@ Unlimited travel possible

0 Omission of transfer elements

=»no wear

=no backlash

=fewer component

easy assembling

olong life time

0High magnetic attraction
between primary and secondary
part

o Force transmission impossible

OHigh power loss

0Great heat development within
the machine structure

ODifficulties with chip removal

Fig. 1 Advantages and disadvantages of linear motor
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« high bending stiffness

* reduction of the moving mass
=>light construction

Machine construction
« short kinematic chain
« counterweight at the vertical axes
« braking of the linear motors

Linear quidance
« acceptance of the high normal force
«small friction
*high permissible feed rate

=> ball / roller waggon

Frame
* rigid construction with the high|
natural frequency fmen > fa.

Thermal measures
« fluid cooling required
* isolation

Control system
. Shor samping ime < 0,5 s
* high current control bandwidth > 2 kHz|

« digital control
» adaptive parameter acclimation

Measuring system

= high resolving positioner
(0,1pm)

* bending-resistent mounting

Fig. 2 Demands on the machine concept with the
application of linear motors
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Fig. 3 Control concepts for linear motor
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Fig. 4 Displacement of measuring system in the traverse
direction before and after optimization
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Fig. 5 Synchronous linear motor with Thermo-Sandwich-
Construction (Photo: Krauss Maffei)
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Table middle [92]

o
S

** “Table slit [9 5

o
o

0 60 120 180 240 300 360 420 480 540 600 660
Time [min]

5, R Motor: Limes 400/120 TS-P16-1-0-AQt
8, | Load: Counterforce 2900 N
Cooling: Tier= 17,3 {°C]
= External cooler: Q=5 I/min
° a Integrated cooler: Q=5 I/min
Secondary part cooler: Q=0 - 7 /min
L. Surroundings Temp. Tar=18,3 -19,3 [ °C]

Fig. 6 Measured temperature at the machine structure
with the thermal optimized synchronous linear

motor
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Table 1 Important properties of linear motors for
different application

Application of | Accuracy | Control | Speed | Accel-
linear motor dynamic eration

Industrial robot . °

Laser machining

center . ° .

Textile machine . °

Erosion machine . .

Measuring

machine .

Machining

center o . . °

Out-of-round

machining

center * * *

Handling device ° .
Fig. 7 < Linear motor & ©¢]&% 1%

Machining center & $ o]t} x-, x-, z-, 3 F°] B

% Linear motor o} &3] F+EFH D 1 £EE 120
m/min 1232 7}&E5HE 1.5 G o ol2d. A %
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o] $A Al HEE (Positioning accuracy)T +-
0,007 mm Z2]3 BHEAY Y (Repeat accuracy)™
+- 0.003 mm 24 HA3 Machining space Y ©l&
ZolE 712 Ball screw 7] ol HIFA AH oz
R L YA ALEE Rolx gt

Pallet change system Automatic tool change system

Technical data

(Linear motor in all feed systems)- Max. acceleration:
1,5 g (all axes)

- Positioning accuracy:
+/- 0,007 mm (all axes)

- Repeating accuracy:
+/- 0,003 mm (all axes)

- Dimension of machining space:
X, y, z: 630, 630, 710 (mm)

- Max. feed rate:
120 m/min (all axes)

Fig. 7 High speed machining center “XHC 241” with
linear motor (Photo: Ex-Cell-O)
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