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CHAPTER 1: INTRODUCTION AND USE

In This Section:

o Safety INfOrmMation........cccccevereieeeceee e 1-1
®  ProduCt OVEINVIBW.......veeevieiree e ictee e esteeesreeesbeeesseessbesesseeenns 1-2
o "U" Channel MOEIS.......ccoccevieieiecriecrecece et 1-5
o Hardwar€ OVEIVIEW........ccueiiireeeeieeiireeeeeeesteeeereeesreeesseessseeenseeenns 1-9
»  Power and Control CONNECLIONS.........ccceeiveeireeireieeireesreenrens 1-10
» Installation Guidelines for the"U" Channel Motors.............. 1-11
e Part Number and Ordering Information ...........c.cccceeveeiennennn. 1-25
o Linear Motor SpeCifiCations..........cocecurireiinineneese e 1-30

11  Safety Information

The "U" channel Brushless Linear Motor (BLM) series is a unique motor design that
requires the user to strictly adhere to the following safety guidelines.

Do not attempt to disassemble the M T series magnet track for cleaning or repair. The
magnet track contains powerful magnets that can suddenly clamp together with
extreme force. Loosening the magnet track assembly can result in seriousinjury.

DANGER
The forcer coil may operate at temperatures as high as 155° C. Do not touch the
forcer coil during or following operation. This can result in serious injury.
DANGER
The linear motor is capable of very high speeds and accel eration. Exercise care when
working near moving machinery.
WARNING

Version 1.5 Aerotech, Inc. 1-1
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Air Bearing System

1.2. Product Overview

The "U" channel linear motor series is a unique transmission system that provides
extremely fast response (speeds up to 400in/sec (10m/sec)) and exceptional positioning
accuracy. Resolution and accuracy of the BLM series are limited only by the user’s
position transducer, bearing, and servo control, providing the user with unlimited
resolution. The motor construction consists of a coil and a rare earth magnet track that
eliminates backlash, windup, and wear most commonly associated with ballscrews, belts
or racks. The linear motors can be incorporated into gantry systems or into positioning
stages with mechanical or air bearings. The linear motors are well suited for both general
purpose positioning and ultra precision applications such as:

e PC board insertion machinery

« Pick and place robots

e Laser marking

e X-ray and E-beam lithography

e Semiconductor laser direct writing
* and precision diamond cutting

The BLM series motor assembly is illustrated below in Figure 1-1. The BLMUC or ultra
compact linear motor is illustrated in Figure 1-2, the BLMC or compact linear motor is
illustrated in Figure 1-3, the BLMH (high power) linear motor is shown in Figure 1-4 and
the BLMX linear motor is illustrated in Figure 1-5.

Figurel-1. BLM SeriesLinear Motor

Aerotech, Inc. Version 1.5
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Figure1l-2. BLMUC SeriesLinear Motor

Figure1-3. BLMC Linear Motor

Version 1.5 Aerotech, Inc. 1-3
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Figure1-4. BLMH Linear Motor

Figure1-5. BLMX SeriesLinear Motor

1-4
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1.3. "U" Channd Modds

There are currently five series of "U" channel linear motors. BLM, BLMUC, BLMC,
BLMH, and BLMX.

1.31. BLMUC Series

The BLMUC series motors are available in four different models each consisting of one
coil and one or more magnet tracks. A list of the models and magnet track assemblies
availableis shownin Table 1-1.

Table 1-1. BLMUC Modelsand Tracks
M odel Description
BLMUC -79-A Linear motor coil 8.19 Ibs. (36.4N) continuous,
with HED and temperature sensor.
BLMUC-95-A Linear motor coil 10 Ibs. (44.5N) continuous, with
HED and temperature sensor.
BLMUC-111-A Linear motor coil 11.8 Ibs. (52.5N) continuous,
with HED and temperature sensor.
BLMUC-143-A Linear motor coil 16.7 Ibs. (74.3N) continuous,
with HED and temperature sensor.
Track Assembly Description
MTUC96 Magnet track, 96mm (3.8 inches) length.
MTUC224 Magnet track, 224mm (8.8 inches) length.
MTUC352 Magnet track, 352mm (13.9 inches) length.
MTUC416 Magnet track, 416mm (16.4 inches) length.

Version 1.5 Aerotech, Inc. 1-5
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1.3.2. BLMC Series

The BLMC series motors are available in four different models each consisting of one
coil and one or more magnet tracks. A list of the models and magnet track assemblies
availableis shown in Table 1-2.

Table1-2. BLMC Modelsand Tracks
M odel Description
BLMC -92-A Linear motor coil 12.3 Ibs. (27N) continuous, with
HED and temperature sensor.
BLMC-142-A Linear motor coil 24 Ibs. (102N) continuous, with
HED and temperature sensor.
BLMC-192-A Linear motor coil 34.7 Ibs. (159N) continuous,
with HED and temperature sensor.
BLMC-267-A Linear motor coil 40.4 Ibs. (180N) continuous,
with HED and temperature sensor.
Track Assembly Description
MTC150 Magnet track, 150mm (5.9 inches) length.
MTC250 Magnet track, 250mm (9.8 inches) length.
MTC350 Magnet track, 350mm (13.8 inches) length.
MTC500 Magnet track, 500mm (19.7 inches) length.
MTCB800 Magnet track, 800mm (31.5 inches) length.

1-6 Aerotech, Inc. Version 1.5
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1.33. BLM Series

The BLM series motors are available in five different models each consisting of one cail
and one or more magnet tracks. A list of the models and magnet track assemblies
availableis shown in Table 1-3.

Table1-3. BLM Modelsand Track Assemblies
M odel Description

BLM-142-A Linear motor coil 35 Ibs. (156N) continuous, with
HED and temperature sensor.

BLM-203-A Linear motor coil 48 Ibs. (214N) continuous, with
HED and temperature sensor.

BLM-264-A Linear motor coil 57 Ibs. (254N) continuous, with
HED and temperature sensor.

BLM-325-A Linear motor coil 66 Ibs. (294N) continuous, with
HED and temperature sensor.

BLM-386-A Linear motor coil 73 Ibs. (325N) continuous, with
HED and temperature sensor.

Track Assembly Description

MT240 Magnet track, 243,8mm (9.6 inches) length.

MT300 Magnet track, 304,8mm (12 inches) length.

MT360 Magnet track, 365,8mm (14.4 inches) length.

MT420 Magnet track, 426,7mm (16.8 inches) length.

MT480 Magnet track, 487,7mm (19.2 inches) length.

MT600 Magnet track, 609,6mm (24.0 inches) length.

MT790 Magnet track, 792,5mm (31.2 inches) length.

MT910 Magnet track, 914,4mm (36.0 inches) length.

All tracks are stackable.

Version 1.5
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1.3.4. BLMH Series

The BLMH series motors are available in five different models each consisting of one
coil and one or more magnet tracks. A list of the models and magnet track assemblies
availableis shown in Table 1-4.

Table1-4. BLMH Modelsand Tracks

M odel Description
BLMH-142-A Linear motor coil 55.9 Ibs. (248.7N) continuous,
with HED and temperature sensor.
BLMH-202-A Linear motor coil 80.1 Ibs. (356.4N) continuous,
with HED and temperature sensor.
BLMH-262-A Linear motor coil 99.3 Ibs. (441.8N) continuous,
with HED and temperature sensor.
BLMH-322-A Linear motor coil 114 Ibs. (507N) continuous, with
HED and temperature sensor.
BLMH-382-A Linear motor coil 170Ibs. (756N) continuous, with
HED and temperature sensor.
Track Assembly Description
MTH360 Magnet track, 360mm (14.17 inches) length.
MTH480 Magnet track, 480mm (18.90 inches) length.
MTH600 Magnet track, 600mm (23.63 inches) length.
MTH720 Magnet track, 720mm (28.35 inches) length.
The coail length is given by the part number, (e.g., aBLMH-382, the coil length is
382mm long). The base of the motor is 10mm longer than the coil. This 10mm is

used to strain relief the cables.

1-8 Aerotech, Inc. Version 1.5
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1.35. BLMX Series

The BLMH series motors are available in two different models each consisting of one cail
and one or more magnet tracks. A list of the models and magnet track assemblies
availableis shown in Table 1-5.

Table1-5. BLMX Modelsand Tracks

M odel Description
BLMX-382-A Linear motor coil 229 Ibs. (1020N) continuous,
with HED and temperature sensor.
BLMX-502-A Linear motor coil 266 Ibs. (1186N) continuous,
with HED and temperature sensor.
Track Assembly Description
MTX480 Magnet track, 480mm (14.17 inches) length.
MTX600 Magnet track, 600mm (18.90 inches) length.
MTX720 Magnet track, 720mm (23.63 inches) length.
The coil length is given by the part number, (e.g., aBLMX-382, the coil lengthis @
382mm long). The base of the motor is 10mm longer than the coil. This 10mmiis

used to strain relief the cables.

14. Hardware Overview

A linear motor consist of three main components. The magnet assembly (magnet track),
the forcer or coil assembly, and the Hall effect devices (HEDS). The magnet assembly
supplies the magnetic force which the coil assembly acts upon. The coil assembly
combined with the amplifier and control electronics produce the magnetic force for the
motor. The Hall effect devices are required for proper commutation of a brushless linear
motor and are integrated into the coil assembly.

There are two ways to achieve linear motion. The magnet track can be held stationary :@)
while the forcer moves or the forcer can be held stationary while the magnet track

moves. This provides the user with a high degree of flexibility.

Version 1.5 Aerotech, Inc. 1-9



Introduction and Use "U" Channel Motor User’s Manual

1.5. Power and Control Connections

All the power and control connections are made through the linear motor’s coil or forcer
assembly. For an example of an integrated configuration using the linear motor and
Aerotech’s amplifiers and controllers, refer to Figure 1-6.

2133 Hall +5V Red
Hall Com Black
14|21 |21
Feedback Connector 4 110 110
16|5 |5
1711 |11
111 Red/Black
BA Amplifier Q ThefmiStOf{White/Black
U100 DR500, BAI, BAS
153 Phase A Black
2134

Motor Connector

.
BAI, BAS, BA Amplifier

See following note regarding the
brown, blue, and yellow wires

Coil Forcer Assembly

Track Assembly

Figure1-6. Integrated Configuration and Hardware Overview

The BLMC, BLMH,BLMUC, and the BLMX employ a six wire coil design. It is

necessary to connect the brown, blue, and yellow wires together. This connection

must never be connected to any other circuit or to an earth connection. All questions
IMPORTANT regarding this matter must be directed to the factory.

1-10 Aerotech, Inc. Version 1.5
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1.6. Installation Guidelinesfor the" U" Channel Motors

Listed below are several key issues to consider when installing a frameless linear motor.

*  Bearing system to support forcer coil and load

«  Straightness and flatness tolerance of overall travel range
*  Mechanica arrangement of the magnet track

e Position transducer and resolution

*  Cable management

e Environmental considerations

*  Motor heating

e Stacking Tracks

1.6.1. Bearing System

Like a ballscrew carriage, the linear forcer coil must be supported by a linear bearing
system. The linear bearing system must be capable of supporting the load/heatsink and
forcer coil. The forcer coil on the linear motors consist of an epoxy materia and
consequently, the magnet track does not attract the forcer coil. Figure 1-7 is a typical
linear motor configuration with bearing slides.

Forcer Caoil

Linear Bearings

Figure1-7. Linear Motor with Slide Rails

Version 1.5 Aerotech, Inc. 1-11
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1.6.2. Straightnessand Flatness Tolerance

The straightness and flatness tolerance is the deviation from a straight line in two
dimensions during travel.

There are two separate alignment tolerances; straightness (side-to-side) and flatness (in-
and-out) of the “U” channel track. Generally, the linear motor operates, provided the
forcer coil does not make contact with the magnet track over the entire length of travel.

16.2.1. BLMUC Tolerances

With the forcer aligned as it is in Figure 1-8, the air gap in the “U” channel is 0.030"

(7.62mm) on either side of the forcer coil. The straightness can deviate left or right to
+0.010” (0.25mm) from the center line. This would leave 0.020” (0.51mm) air gap on

one side and 0.040” (1.0mm) on the other side.

The nominal forcer height out of the track is 0.079” (2.0mm), see Figure 1-8. The flatness
can deviataip an additional 0.010” (0.25mm) for a total of 0.140” (3.556mm) from track
edge to forcer coil edge. Also, the flatness can degi@ta 0.010” (0.25mm) for a total

of 0.069” (1.8mm) from track edge to forcer coil edge.

(2.0mm) m

(2.3mm) 0.079” Nominal

Upper Limit: 0.089"-—l
_._._._._.;'.'_"._'l'.'lJi."_.;'.'_".'_. :
L

Lower Limit: 0.069”
(1.8mm)

Forcer Coil

[ Magnet Track Coil

Maintain A +0.020” (0.762mm)
Air Gap From Center Line

Magnet Track And Forcer End View |

Coil Width 0.15” (3.8mm) Nominal
—p i4—— Magnet Gap 0.20” (5.3mm) Nominal

Figure1-8. BLMUC Straightness and Flatness Tolerances

1-12
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1.6.2.2. BLMC Tolerances

With the forcer aligned as it is in Figure 1-9, the air gap in the “U” channel is 0.30”
(7.62mm) on either side of the forcer coil. The straightness can deviate left or right to
+0.015” (0.381mm) from the center line. This would leave 0.015” (0.381mm) air gap on
one side and 0.045” (1.143mm) on the other side.

The nominal forcer height out of the track is 0.050” (1.27mm), see Figure 1-9. The
flatness can deviatgp an additional 0.015” (0.381mm) for a total of 0.065” (1.651mm)
from track edge to forcer coil edge. Also, the flatness can dedmasm 0.015"
(0.381mm) for a total of 0.035” (0.889mm) from track edge to forcer coil edge.

(1.27mm) !
(1.651mm) 0.05” Nominal !

Upper Limit: 0.065”

........

Lower Limit: 0.035”
(0.889mm)

Forcer Coil

l——— Magnet Track Coil

Maintain A +0.020” (0.762mm)
Air Gap From Center Line

Magnet Track And Forcer End View

Coil Width 0.17” (4.318mm) Nominal
—» ' l¢&— Magnet Gap 0.23” (5.842mm) Nominal

Figure1-9. BLMC Straightnessand Flatness Tolerances

Version 1.5 Aerotech, Inc.
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1.6.2.3. BLM Tolerances

With the forcer aligned as it is in Figure 1-10, the air gap in the “U” channel is 0.05”
(2.27mm) on either side of the forcer coil. The straightness can deviate left or right to
+0.04” (1.016mm) from the center line. This would leave 0.01” (0.254mm) air gap on
one side and 0.09” (2.286mm) on the other side.

The nominal forcer height out of the track is 0.10” (2.54mm), see Figure 1-10. The
flatness can deviatgp an additional 0.055” (1.397mm) for a total of 0.155” (3.937mm)
from track edge to forcer coil edge. Also, the flatness can daloate 0.04” (1.016mm)

for a total of 0.01” (0.254mm) from track edge to forcer coil edge.

(2.54mm) |

(3.937mm) 0.10” Nominal !

Upper Limit: 0.155” _i
s

Lower Limit: 0.010”
(0.254mm)

Forcer Coil

i —— Magnet Track Coil

Maintain A +0.04” (1.016mm)
Air Gap From Center Line

Magnet Track And Forcer End View

—P Coil Width 0.3” (7.62mm)
N < Magnet Gap 0.4” (10.16mm)

Figure1-10. BLM Straightness and Flatness Tolerances

1-14
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1.6.2.4. BLMH Tolerances

With the forcer aligned as it is in Figure 1-11, the air gap in the “U” channel is 0.045”
(2.27mm) on either side of the forcer coil. The straightness can deviate left or right to
+0.035” (0.889mm) from the center line. This would leave 0.015” (0.381mm) air gap on
one side and 0.085” (2.159mm) on the other side.

The nominal forcer height out of the track is 0.10” (2.54mm), see Figure 1-11. The
flatness can deviatgp an additional 0.040” (1.016mm) for a total of 0.140” (3.556mm)
from track edge to forcer coil edge. Also, the flathess can deddaie 0.04” (1.016mm)

for a total of 0.06” (1.524mm) from track edge to forcer coil edge.

(2.54mm) !
(3.556mm) 0.10" Nominal !

Upper Limit: 0.140” '—l l

Lower Limit: 0.060”
(1.524mm)

Forcer Coil

l——— Magnet Track Coil

Maintain A £0.035” (1.27mm)
Air Gap From Center Line

Magnet Track And Forcer End View

Coil Width 0.30” (7.62mm) - Nominal

—» ' 14— Magnet Gap 0.41" (10.414mm) - Nominal

Figure1-11. BLMH Straightnessand Flatness Tolerances
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1.6.25. BL

M X Tolerances

With the forcer aligned as it is in Figure 1-12, the air gap in the “U” channel is 0.05”

(7.62mm) on either

side of the forcer coil. The straightness can deviate left or right to

+0.020” (0.5mm) from the center line. This would leave 0.030” (0.76mm) air gap on one
side and 0.070” (1.8mm) on the other side.

The nominal forcer height out of the track is 0.010” (2.54mm), see Figure 1-12. The
flatness can deviatgp an additional 0.015” (0.381mm) for a total of 0.065” (1.651mm)
from track edge to forcer coil edge. Also, the flatness can dedmasm 0.015"
(0.381mm) for a total of 0.080” (2.0mm) from track edge to forcer coil edge.

(3.9mm)

Upper Limit: 0.120” ——i

Center Line J

Lower Limit: 0.080"
(2.0mm)

(2.54mm) |
0.10" Nominal i

Forcer Coll

«——  Magnet Track Coll

Maintain A +0.040” (1.27mm)
Air Gap From Center Line

Magnet Track And Forcer End View

Figure

Coil Width 0.30” (7.62mm) - Nominal

—> 4—— Magnet Gap 0.40” (10.2mm) - Nominal

1-12. BLMX Straightness and Flatness Tolerances
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1.6.3. Mechanical Arrangement of Magnet Track

The user can mount the “U” channel magnet track in any direction with the opening up,
down, left, or right. The machine design usually dictates the orientation, refer to
Figure 1-13.

BLMX BLMX
BLMH
V6 BLMH - .260 [6.6mm]
1
Forcer BLMC i BLMC - .171 [4.3mm]
M4 :
BLMUC - .134 [3.4mm]
BLMUC
Magnet Track M3 .0221" Through Hole
BLM
10-32 x 3/8”

7: d

Figure 1-13. Linear Motor Mounting Configurations (end view)

Thread Hole
BLM

Customer
Mounting
Plate

o
o

Also, in some applications, it is possible to mount the forcer coil to the stationary part and
the track to the moving part. This configuration does increase the load, but it simplifies
cable management.

1.6.4. Stacking Tracks

To obtain unlimited travel with the linear motors, the magnet tracks can be stacked
together. Due to the alternating north and south poles on the magnet track, Figure 1-14
should be used when stacking the tracks.

MT420 REF. ~MT420 REF.
LABEL POSITI/gl:l LABEL POSITIO7/
=)
® & ® ©® ® @ ® & ® & ® &
NOTES: MAGNET TRACK JOINT

1. ALIGN LABELS AS SHOWN TO PROPERLY
POSITION MAGNET TRACKS FOR STACKING

2. APPLIES TO “U” CHANNEL MAGNET TRACKS
ONLY.

Figure 1-14. Stacking Tracks

Version 1.5 Aerotech, Inc.
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Linear Encoder

Scale

1.6.5. Position Transducer and Resolution

To feedback the forcer coil position to the motion controller, the user requires the use of a
position transducer. Thisistypically alinear encoder. There are two basic types of linear
encoder the user can use; an enclosed type and a tape scale/readhead type. Figure 1-15
shows a tape scale connected to the stationary part of the mechanism. The readhead
attaches to the moving part which in turn, connects to the forcer coil. The application
usually determines the required resolution.

Cable Management

Standard Cables with High Flex Cable
for Motor Power, (customer supplied)

Cooling and Read
Head (not high-flex)

Forcer Coil

Linear Encoder
Read Head

Linear
Bearings

Figure 1-15. Linear Motor with Tape Scale Encoder and Cable M anagement

1.6.6. Cable Management

Due to the constant bending, a high-flex cable management system must be used to bring
the readhead, forcer signals, and cooling lines from the moving part back to the stationary
controller. The cable that exits the forcer is not a high-flex type, therefore it must
terminate before entering the cable management track, refer to Figure 1-15. Termination
of the forcer and encoder cable in most cases is through a standard D-shell connector.
This connector attaches to the high-flex cable in the cable management track. This allows
maintainability of the high-flex cable without removing the forcer coil.

Required for proper operation, is a good shield connection on all cabling. Terminate the
shields to earth ground only on the amplifier side.

1-18
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1.6.7. Environmental Considerations

The linear motor is an open design magnet track with a moving forcer coil. For this
reason, there are special considerations required before installing the linear motor. The
user should not use the linear motors in following environments:

*  Frequent direct water wash-down areas (>80% humidity)

e Where corrosive liquids may damage the forcer coil epoxy

*  Wherelarge scraps can fall in the magnet track (especially metallic)

e Subjected to unusually high (above 65°C) or low (below 0°C) temperatures

Compressed air can be used to blow away light particles such as dust or non-magnetic
machined scraps.

Do not attempt to disassembl e the magnet track for cleaning or any other reason,
since this can result in seriousinjury.

WARNING

1.6.8. Motor Heating

Temperature considerations are much more critical when using linear motors than with
the conventional rotary brushless motor. This is due to the confined heat generated from
the forcer coil in the magnet track. The amount of force produced by any linear motor is
dependent on the coil temperature rise above ambient. The thermal characteristics of the
windings determine the operating force as a function of temperature.

High duty-cycle applications usually require pressurized air into the forcer for cooling.
Typical pressures are 10, 20, and 40psi. The CFM varies depending on the specific forcer

model used. Contact Aerotech’s application engineers for help on determining cooling
requirements.

1.7. Forcer Thermal Protection Device

The linear motor forcer thermal protection device is a sharp knee positive temperature
coefficient thermistor. This device exhibits a rapid increase in resistance as it approaches
the selected temperature point, refer to Figure 1-16. The set point chosen for proper
protection of the forcer winding assembly is 100 degrees C.

Version 1.5 Aerotech, Inc. 1-19
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100000

/

10000 /

1000 /

100 /

10

RESISTANCE OF THE TERMINAL SENSOR

0 20 40 60 80 100 120 140
WINDING TEMPERATURE IN DEGREES C.

Figure1-16. Linear Motor 100 Degree Thermal Sensor Response

The nominal resistance at 25 degrees C. is 100 ohms. At the set point of 100 degree C.,
the nomina resistance is 1000 ochms. Beyond the set point the resistance increases above
10000 ohms very rapidly.

Thisrapid increase in resistance can be used in a variety of different electronic interfaces.
One method would be a simple voltage divider circuit. Figure 1-17 and Figure 1-18 are
examples of such circuits. A precaution to follow when using this type of device is to
avoid self heating effects. Thisis done by choosing a voltage source that limits the current
carried by the sensor to no more than 50 milliamps.

+5V
5V LOGIC INTERFACE

15K

I_.

TO THERMAL

SENSOR TlUF

Figure1-17. 5V Logic Interface

74HCTO4A

N
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The trip point is approximately 105 degrees C winding temperature, refer to circuit in
Figure 1-17.

12 V Nchannel Enhancement Mode
MOS Transistor Interface

To Load

"~
15K

D

—
G VN10KM
To Thermal fe—
Sensor
|_

Figure1-18. 12V Nchannel Enhancement M ode M OS Transistor Interface

Using the min, type, +max gate threshold voltage of the Siliconix part (VN10KM) with a
12V supply, the trip point will be between 105 to 110 degrees C winding temperature.
The maximum load voltage should not exceed 60 VDC and the continuous current not
exceed .2 Amp, refer to circuit in Figure 1-18.

1.8. Hall Effect Operation and Motor Phasing

In linear servo motors, one popular method of commutation is through Hall effect sensors.

These can sense the presence of a magnetic field and provide an output proportional to

the forcer position. Hall sensors are quite small and can be mounted outside the forcer to

sense the magnetic field of the magnet assembly. The sensors are operated only as
switches, that are “ON” or “OFF” in brushless motors to sense the changing field
direction as alternate north-south poles pass by when the forcer moves. The Hall sensors
are mounted 120 electrical degrees apart. Eachsé@ment has a unique set of Hall
sensor outputs so that the forcer position can be resolved to any six segments over the 360
electrical degrees. Hall effect sensors consist of a small semiconductor crystal where a
constant current is applied. If a magnetic field is applied perpendicularly to the crystal,
the current is diverted and a voltage is produced at the other set of terminals on the
crystal. The magnitude and polarity of the voltage is directly proportional to the
magnitude and direction of the magntic field. The Hall sensors used in the linear motors
employ an open collector output. Figure 1-19 is an illustration of a Hall effect sensor.
Figure 1-20 illustrates the linear motor phasing for the BLM series. Figure 1-21 illustrates
the six wire motor phasing for the BLMC and BLMH series.

Version 1.5 Aerotech, Inc.
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The HED is not needed if the controller performs commutation using an absolute
linear encoder.
| Current
\
\ \
\\
B Field
\

V Sense

Figure1-19. TheHall Effect Sensor
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( AA —
——— 3
TEST SETUP AEROTECH LINEAR N:ﬁ

MOTOR BLM ~—
+ MOVE
TP1O——— BLK
TP2O y RED |B VIEW A-A
P3O 10K OHM
TP4 O TYP ' I 11 '
POWER WHT |C I 1l 11 1
SUPPLY //
BLK
COoM COoM
+5V RED +5V
10K OHM VIEW B-B
P Blue
TP5 O e I HALL SW LEADS HALLS
TP6 O orG | "B —
TP70O HC MOTOR LEADS
RED/BLACK|  THERMISTOR
WHITE/BLACK

——— =+ MOVE

| |
— 45V
HB | ’ W
HC
HA

NOTES:
1. ALL VOLTAGE MEASUREMENTS ARE MADE WITH REFERENCE TO TP4, SIGNAL COMMON NEUTRAL.
2. MOTOR/HALL WIRING IS PER AEROTECH STANDARD OF 1/95.

Figure 1-20. Brushless Linear Motor Phasing (BLM Series)
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6 WIRE BRUSHLESS MOTOR PHASING

AA —
CREEN MOTOR FRAME (::_\V !
TEST SETUP H ]
————
TP1O A BLK + MOVE
P20 1 y B RED
TP3 O—‘\%\/&/IOK OHM BROWN VIEW A-A
® BLUE
TP4 TYP *

o T YELLOW IT IT ]
POWER . c WHT T n .
SUPPLY

BLK
com RED com
+5V +5V
10K OHM HALL
AEROTECH
TYP SIGNALS MOTOR VIEW B-B
BLUE
- HA
P50 WHT HALL SW LEADS HALLS
TP6 O HB  THERMSITOR
7 ORG —]

S HC MOTOR LEADS

o RED/BLACK STRIPE I

o WHITE/BLACK STRIPE

e +MOVE
| |
— 45V

HC

HA L | ‘ ‘ | ‘
MOTOR BACK
EMF

NOTES:

1. ALL VOLTAGE MEASUREMENTS ARE MADE WITH REFERENCE TO TP4, SIGNAL COMMON NEUTRAL.
2. MOTOR/HALL WIRING IS PER AEROTECH STANDARD OF 1/95.
3. CW MOTION ON A LINEAR MOTOR IS MOTION IN THE DIRECTION OPPOSITE THE COIL WIRE EXIT END.

Figure 1-21. Motor Phasing Six Wire (BLMC, BLMX, BLMUC, and BLMH Series)
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1.9. Part Number and Ordering Information

A typica linear motor consists of one coil plus one magnet track. Magnet tracks are
compatible with al four coil models. Note that the effective motor travel length is track
length minus coil length. Non-standard magnet track lengths are available in 1.2 inch
(30.4mm) increments. Order information regarding part numbers, models and magnetic
tracks for the BLMUC series is shown in Figure 1-22. Figure 1-23 contains information
for the BLMC series. Figure 1-24 contains information for the BLM series. Figure 1-25
contains information for the BLMH series and Figure 1-26 contains information for the
BLMX.

Model Numbering System

Model Description

Linear motor coil, 7.3 Ibs.
LU re (32N) continuous, with

HED and temperature sensor.

Linear motor coil, 9.7 Ibs.
BRI (43N) continuous, with

HED and temperature sensor.

Linear motor coil, 11.7 Ibs.
SLlalde e (52N) continuous, with

HED and temperature sensor.

Linear motor coil, 16.5 Ibs.
BN R (73N) continuous, with

HED and temperature sensor.

Magnet Track Assembly

Model Description
MTUC96 Magnet track, 96mm [3.8 inches] length
MTUC224 Magnet track, 224mm [8.8 inches] length
MTUC352 Magnet track, 352mm [13.9 inches] length
MTUC416 Magnet track, 416mm [16.4 inches] length

Figure 1-22. Order Information for the BLMUC

Version 1.5 Aerotech, Inc.
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Model Numbering System

Model Description

Linear motor coil, 19 Ibs.
EElCas (82N) continuous, with

HED and temperature sensor.

Linear motor coil, 26 Ibs.
bl s & (114N) continuous, with

HED and temperature sensor.

Linear motor coil, 31 Ibs.
EEMCaeg (138N) continuous, with

HED and temperature sensor.

Linear motor coil, 43 Ibs.
ENns (193N) continuous, with

HED and temperature sensor.

Magnet Track Assembly

Model Description
MTC150 Magnet track, 150mm [5.9 inches] length
MTC250 Magnet track, 250mm [9.8 inches] length
MTC350 Magnet track, 350mm [13.8 inches] length
MTC500 Magnet track, 500mm [19.7 inches] length
MTC800 Magnet track, 800mm [31.5 inches] length

Figure1-23. Order Information for theBLMC
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Model Numbering System

Model Description

Linear motor coil, 389 Ibs.
S L (168N) continuous, with

HED and temperature sensor.

Linear motor coil, 52 Ibs.
SLlvkAE (232N) continuous, with

HED and temperature sensor.

Linear motor coil, 62 Ibs.
S e (276N) continuous, with

HED and temperature sensor.

Linear motor coil, 71 Ibs.
Sz (316N) continuous, with

HED and temperature sensor.

Linear motor coil, 79 Ibs.
Ll e (352N) continuous, with

HED and temperature sensor.

Magnet Track Assembly

Model Description
MT240 Magnet track, 240mm [9.6 inches] length
MT300 Magnet track, 300mm [12.0 inches] length
MT360 Magnet track, 360mm [14.4 inches] length
MT420 Magnet track, 420mm [16.8 inches] length
MT480 Magnet track, 480mm [19.2 inches] length
MT600 Magnet track, 600mm [24.0 inches] length
MT790 Magnet track, 790mm [31.2 inches] length
MT910 Magnet track, 910mm [36.0 inches] length

Figure 1-24. Order Information for the BLM

Version 1.5
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Model Numbering System

Model Description

Linear motor coil, 59 Ibs.
EEMERES (260N) continuous, with

HED and temperature sensor.

Linear motor coil, 90 Ibs.
lLbale At & (400N) continuous, with

HED and temperature sensor.

Linear motor coil, 128 Ibs.
EElbzeas (570N) continuous, with

HED and temperature sensor.

Linear motor coil, 158 Ibs.
Slble eoe & (703N) continuous, with

HED and temperature sensor.

Linear motor coil, 185 Ibs.
EEMb==ad (822N) continuous, with

HED and temperature sensor.

Magnet Track Assembly

Model Description
MTH360 Magnet track, 360mm [14.2 inches] length
MTH480 Magnet track, 480mm [18.9 inches] length
MTH600 Magnet track, 600mm [23.6 inches] length
MTH720 Magnet track, 720mm [28.4 inches] length

Figure1-25. Order Information for theBLMH
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Model Numbering System

Model Description

Linear motor coil, 231 Ibs.
b Eel o (1030N) continuous, with

HED and temperature sensor.

Linear motor coil, 266 Ibs.
Hli el (1186N) continuous, with

HED and temperature sensor.

Magnet Track Assembly

Model Description
MTX480 Magnet track, 480mm [18.9 inches] length
MTX600 Magnet track, 600mm [23.6 inches] length
MTX720 Magnet track, 720mm [28.4 inches] length

Figure1-26. Order Information for BLM X

Version 1.5
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1.10. Linear Motor Specifications
The specifications for the linear motor series are listed in the following tables.
Table 1-6. BLMUC Motor Specifications

Motor M odel | Units | BLMUC-79 | BLMUC-95 | BLMUC-111 | BLMUC-143
Per for mance Specifications
Continuous @ 1.36 bar N 32.4 43.3 52.2 73.1
Force 20 psi Ib 7.31 9.7 11.7 16.5
Continuous N 24.8 315 34.8 47.9
Force, no air Ib 5.56 7.35 7.87 10.7
Peak Force N 130 173 209 292
Ib 29.2 38.9 47 66
Electrical Specifications
Winding Designation -A -A -A -A
BEMF, line-line V/m/s 7.87 10.24 12.99 18.11
Vl/in/s 0.20 0.26 0.33 0.46
Continuous @ 1.36 bar Ampg 4,54 4.37 4,54 4.45
Current 20 psi AMPims 321 3.09 3.21 3.21
Continuous Ampg 3.48 3.27 3.05 2.97
Current, no air AMPrms 2.46 2.31 2.16 2.10
N/AMPg 6.87 10.04 11.60 16.05
Force Constant, [b/Ampg 1.60 2.24 2.60 3.61
Sine Drive N/AMPrms 9.72 14.20 16.40 22.70
Ib/AMPrms 2.26 3.17 3.67 5.11
Motor Constant N/AW 3.50 4.30 4.45 5.20
lbW 0.79 0.96 1.00 1.18
Therma @ (1.36 bar, 20 psi) °CIW 1.15 0.98 0.71 0.49
Resistance (no cooling) 1.97 1.71 1.57 1.36
Resistance, 25°C, line-line ohms 4.0 5.2 6.5 8.9
Resistance, 125°C, line-line ohms 5.6 7.3 9.1 12.5
Inductance, line-line mH 0.51 0.70 0.87 1.10
Max Terminal Voltage VDC 160 160 160 160
M echanical Specifications
Air Flow m’/s 0.7x10° 1.1x10° 1.1x10° 1.3x10°
SCFM 1.53 2.4 2.3 2.7
Coil Weight kg 0.10 0.12 0.14 0.20
Ib 0.22 0.26 0.31 0.44
Coil Length mm 79.0 95.0 111.0 143.0
in 3.11 3.74 4.37 5.63
Heat Sink Area mm 254x254 254x254 254x254 254x254
[Thickness 25.4mm (1in)] in 10x10 10x10 10x10 10x10
Magnet Track Weight kg/m 4.04 4.04 4.04 4.04
Ib/ft 2.72 2.72 2.72 2.72
Magnetic Pole Pitch mm 16.00 16.00 16.00 16.00
in 0.63 0.63 0.63 0.63
1 All Aerotech amplifiers arerated in Ampy; use force constant in Ampg when sizing.
2. All performance and electrical motor specification s +10%.
3. Specifications at 125°C operating temperature unless otherwise specified.
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Table 1-7. BLMC Motor Specifications (Winding Temperature 125 C)
Motor Model | Units | BLMC-92 | BLMC-142 | BLMC-192 | BLMC-267
Perfor mance Specifications
Continuous @ 1.36 bar N 82.4 114 138 193
Force 20 psi Ib 18.5 25.7 31 43.2
Continuous N 48.4 73.4 112 152
Force, no air Ib 10.9 16.5 25.2 34.2
Peak Force N 330 458 552 770
Ib 74.2 103 124 173
Electrical Specifications
Winding Designation -A -A -A -A
BEMF, line-line V/m/s 10.63 17.72 25.98 36.22
V/in/s 0.27 0.45 0.66 0.92
Continuous @ 1.36 bar Ampg 8.68 7.40 6.22 6.01
Current 20 psi AMpPrms 6.14 5.23 4.40 4.25
Continuous Ampg 5.05 4.82 5.05 4.82
Current, no air AMPrms 3.57 3.41 3.57 3.41
N/AMPg 9.48 15.41 22.20 31.68
Force Constant, [b/Ampg 212 3.47 4.99 7.07
Sine Drive N/AMPms 134 21.8 31.40 44.80
Ib/AMPrms 3.00 491 7.05 10.00
Motor Constant NAW 5.52 7.10 8.90 9.80
lbAW 1.24 1.59 2.00 2.20
Therma @ (1.36 bar, 20 psi) °C/W 0.34 0.30 0.27 0.20
Resistance (no cooling) 1.55 1.03 0.70 0.45
Resistance, 25°C, line-line ohms 2.9 4.8 6.4 10.9
Resistance, 125°C, line-line ohms 4.1 6.7 9.0 15.3
Inductance, line-line mH 0.83 1.33 1.90 3.40
Max Terminal Voltage VDC 320 320 320 320
M echanical Specifications
Air Flow m/s 1.9x10° 2.0x10° 1.8x10° 2.3x10°
SCFM 4.0 4.3 3.8 4.9
Coil Weight kg 0.16 0.26 0.34 0.52
Ib 0.36 0.57 0.77 1.14
Coil Length mm 92.0 142.0 192.0 267.0
in 3.61 5.59 7.56 10.51
Heat Sink Area mm 254x254 254x254 254x254 254x254
[Thickness 25.4mm (1lin)] in 10x10 10x10 10x10 10x10
Magnet Track Weight kg/m 9.06 9.06 9.06 9.06
Ib/ft 6.10 6.10 6.10 6.10
Magnetic Pole Pitch mm 25.00 25.00 25.00 25.00
in 0.98 0.98 0.98 0.98

1. All Aerotech amplifiers are rated in Ampyy; use force constant in Amppx when sizing.
2. All performance and electrical motor specification s +10%.
3. Specifications at 125°C operating temperature unless otherwise specified.
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Table 1-8. BLM Motor Specifications (Winding Temperature 125 C)
Motor Model Units | BLM-142 | BLM-203 | BLM-264 | BLM-325 | BLM-386
Per for mance Specifications
Continuous @ 1.36 bar N 168.0 232.0 276.0 316.0 352.0
Force 20 psi Ib 37.9 52.2 62.0 70.9 79.2
Continuous N 109.0 164.0 207.0 246.0 280.0
Force, no air Ib 24.6 37.0 46.4 55.3 62.9
Peak Force N 673 902 1106 1264 1408
Ib 151 208 248 284 316
Electrical Specifications
Winding Designation -A -B -A -B -A -B -A -B -A -B
BEMF, line-line V/m/s 3583 1811 | 26.77 | 5354 | 3583 70.87 | 4488 @ 8661 | 5512 110.24
Vl/in/s 091 046 | 068 | 136 | 091 180 | 114 | 220 | 1.40 2.80
Continuous @ 1.36 bar Ampy, 532  10.62 | 990 @ 498 | 877 438 | 806 | 400 | 747 373
Current 20 psi AMPrs 376 751 | 700 352 | 620 310 | 570 | 283 | 528 2.64
Continuous Ampye 349 697 | 707 | 349 | 659 331 | 622 @ 313 | 588 2.96
Current, no air AMPrrs 247 @ 493 | 500 | 247 | 466 234 | 440 @ 221 | 416 2.09
N/Ampy | 3154 1577 | 2355 4709 | 3154 6300 | 3910 77.78 | 47.09  94.05
Force Constant, lb/Ampy, | 707 = 359 | 528 1054 | 707 1414 | 877 1754 | 1054 2121
Sine Drive N/AMpyms | 446 223 | 333 | 666 | 446 891 | 553 1100 | 666 1330
Ib/AMpyns | 100 508 | 747 | 149 | 100 200 | 124 | 248 | 149 30.0
Motor Constant N/AW 921 921 | 1144 @ 1144 | 1317 1317 | 1395 1395 | 1647 1647
bW 207 @ 207 | 257 | 257 | 296 29 | 336 @ 336 | 370 3.70
Therma @ (1.36 bar, 20 psi) °C/W 033 033 | 026 026 | 025 025 | 024 | 024 | 023 0.23
Resistance (no cooling) 072 072 | 049 @ 049 | 041 041 | 036 036 | 035 0.35
Resistance, 25°C, line-line ohms 10.9 2.7 4.0 16.0 5.3 21.2 6.5 26.0 7.8 312
Resistance, 125°C, line-line ohms| 15.3 3.8 5.6 22.4 7.42 30.0 9.1 36.4 10.9 43.6
Inductance, line-line mH 870 = 220 | 320 | 1280 | 420 17.00 | 520 | 20.80 | 6.20 24.8
Max Terminal Voltage VDC 320 320 320 320 320
M echanical Specifications
Air Flow m’/s 1.9x10° 2.0x10° 1.9x10° 2.1x10° 2.0x10°
SCFM 4 4.2 4.15 4.45 4.3
Coil Weight kg 0.6 0.9 1.1 1.4 1.7
Ib 1.3 1.9 2.5 3.1 3.7
Coil Length mm 142.2 203.2 264.2 325.1 386.1
in 5.59 8.00 10.40 12.79 15.20
Heat Sink Area mm 254x254 254x254 254x254 254x406 254x406
[Thickness 25.4mm (1in)] in 10x10 10x10 10x10 10x16 10x16
Magnet Track Weight kg/m 10.76 10.76 10.76 10.76 10.76
Ib/ft 7.25 7.25 7.25 7.25 7.25
Magnetic Pole Pitch mm 30.48 30.48 30.48 30.48 30.48
in 1.20 1.20 1.20 1.20 1.20
1 All Aerotech amplifiers arerated in Ampy; use force constant in Ampg when sizing.
2. All performance and electrical motor specification s £10%.
3. Specifications at 125°C operating temperature unless otherwise specified.
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Table1-9. BLMH Motor Specifications (Winding Temperature 125 C)

Motor Model | Units | BLMH-142 | BLMH-202 | BLMH-262 | BLMH-322 | BLMH-382
Per for mance Specifications
Continuous @ 1.36 bar N 260.0 400.0 570.0 703.0 822.0
Force 20 psi Ib 58.5 90.0 128.0 158.0 185.0
Continuous N 164.0 251.0 322.0 378.0 471.0
Force, no air Ib 36.9 56.3 72.1 85.6 106.0
Peak Force N 1040 1600 2280 2812 3288
Ib 234 360 512 632 740
Electrical Specifications
Winding Designation -A -B -A -B -A -B -A -B -A -B
BEMF, line-line V/m/s 31.89 | 63.78 | 47.24 @ 9449 | 6575 | 1315 | 7953 1590 | 50.39 = 101.8
V/in/s 081 | 162 | 120 240 | 167 @334 | 202 404 | 128 2.56
Continuous @ 1.36 bar Ampy, 919 | 460 | 948 @ 474 | 976 | 488 | 990 495 | 1980 | 9.90
Current 20 psi AMPrrs 650 | 325 | 670 | 335 | 690 | 345 | 7.00 | 350 | 1400 | 7.00
Continuous Ampy 573 | 290 | 594 297 | 552 | 276 | 536 267 | 1131 | 566
Current, no air AMPrs 405 | 205 | 420 210 | 390 195 | 379 189 | 800 4.00
N/Ampy | 2828 5657 | 4243 84.85 | 5448 1167 | 7142 1428 | 4172 8344
Force Constant, lb/Ampy | 636 1273 | 948 1895 | 1308 2616 | 1598 3196 | 933 | 1874
Sine Drive N/AMpyms | 40.00  80.00 | 60.00 120.0 | 8270 1650 | 101.0 2020 | 59.0 = 1180
Ib/AMpyms | 900 | 1800 | 1340 2680 | 1850 37.00 | 226.0 = 4520 | 1320 = 26,50
Motor Constant N/AW 14.50 17.40 20.90 22.80 24.40
bW 3.26 3.92 471 511 5.46
Therma @ (1.36 bar, 20 psi) °C/W 0.31 0.19 0.13 0.10 0.10
Resistance (no cooli ng) 0.78 0.48 0.42 0.36 0.27
Resistance, 25°C, line-line ohms 3.7 14.8 55 22.0 7.3 29.2 9.1 36.4 2.8 11.0
Resistance, 125°C, line-line ohms| 52 20.7 7.7 31.0 10.2 40.8 12.7 50.8 39 154
Inductance, line-line mH 24 96 | 35 15.2 1.6 18.4 6.0 24.0 18 71
Max Terminal Voltage VDC 320 320 320 320 320
M echanical Specifications
Air Flow m’/s 3.4x10° 4.1x10° 4.3x10° 4.7x10° 5.1x10°
SCFM 7.7 8.8 9.2 10 10.75
Coil Weight kg 1.1 1.6 2.1 2.6 3.1
Ib 2.4 3.5 4.6 5.7 6.8
Coil Length mm 142.0 202.0 262.0 322.0 382.0
in 5.6 8.0 10.3 12.7 15
Heat Sink Area mm 254x254 254x254 254x254 254x406 254x406
[Thickness 25.4mm (1in)] in 10x10 10x10 10x10 14x16 14x16
Magnet Track Weight kg/m 23.30 23.30 23.30 23.30 23.30
Ib/ft 15.70 15.70 15.70 15.70 15.70
Magnetic Pole Pitch mm 30.00 30.00 30.00 30.00 30.00
in 1.18 1.18 1.18 1.18 1.18
1. All Aerotech amplifiers arerated in Ampy; use force constant in Ampg when sizing.
2. All performance and electrical motor specification s +10%.
3. Specifications at 125°C operating temperature unless otherwise specified.
Version 1.5 Aerotech, Inc. 1-33




Introduction and Use

"U" Channel Motor User’s Manual

Table1-10. BLMX Motor Specifications

Motor M odel | Units | BLM X-382 \ BLM X-502 |
Per formance Specifications
Continuous @ 1.36 bar N 1030.0 1186.0
Force 20 psi Ib 231.0 266.0
Continuous N 669.0 816.0
Force, no air Ib 150.0 184.0
Peak Force N 4120 4744
Ib 924 1064
Electrical Specifications
Winding Designation -A -B -A -B
BEMF, line-line Vim/s 74.02 145.67 109.05 54.33
V/in/s 1.88 3.70 277 1.38
Continuous @ 1.36 bar Ampg 16.12 8.06 12.59 25.03
Current 20 psi Amprps 11.40 5.70 8.90 17.70
Continuous Ampy 10.47 5.23 8.63 17.11
Current, no air AMPrms 7.40 3.70 6.10 12.10
N/Ampy, 63.64 127.28 94.75 47.38
Force Constant, Ib/Ampy 14.35 28.71 21.35 10.61
Sine Drive N/AMPms 90.00 180.00 134.00 67.00
Ib/AMP/ms 20.30 40.60 30.20 15.00
Motor Constant NAW 3.60 41.20
lbW 7.57 9.30
Thermal @ (1.36 bar, 20 psi) °C/IW 0.11 0.11
Resistance (no cooling) 0.25 0.24
Resistance, 25°C, line-line ohms 3.4 13.6 5.1 1.3
Resistance, 125°C, line-line ohms 4.8 19.G 7.1
Inductance, line-line mH 3.0 12.0 4.0 1.0
Max Terminal Voltage VDC 320 320
M echanical Specifications
Air Flow m*/s 5.4x10° 6.4x10°
SCFM 11.4 13.7
Coil Weight kg 3.4 4.45
Ib 7.5 9.8
Coil Length mm 382.0 502.0
in 15.0 19.8
Heat Sink Area mm 254x406 254x510
[Thickness 25.4mm (1in)] in 10x16 10x20
Magnet Track Weight kg/m 37.26 37.26
Ib/ft 25.10 25.10
Magnetic Pole Pitch mm 30.00 30.00
in 1.18 1.18

1
2.
3.

All Aerotech amplifiers arerated in Ampg; use force constant in Ampg when sizing.
All performance and electrical motor specification s £10%.

Specifications at 125°C operating temperature unless otherwise specified.

Aerotech, Inc.
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M4 X 0.7 X 2.5[0.10] Dp.
"F" Places

—] |- 0.38[9 5]* Power Cable
9.1 [0.36 /
[0.36] + ‘ i - J Sensor Cable
o—T—o A & ? /
o . |
J—I‘ I ] i iRl ¢ —
9.1 [0.36] ' C
12.5[0.49] 1
25[0.98] Typ.
*
"o .
M4 X 0.7 X 4.0[0.16] Dp. 250,981 T Forcer Width
- : [0.98] Typ. 31.8[1.25]
E" Places Per Side. Forcer
Hall Sensor 9.3[0.37] Forcer
2.3[0.09] (_ 0.05 [1.3]
- AIR GAP
. ! } |f£ <
------ 57.2 [2.25]
50.4 [1.98] ; 46.5[1.83]
Total Helght Magnet Track Height
;:-_1 : : - T L
0.98 [25.0] 25[0.98] Typ - 4.4[0.17] Forcer Width
Typ. ‘ : ' 4.5[0.18] Magnet Track || 0[0.2 i
1.97 [50.0] | — =—12.5[0.49] 5.9[0.23] Magnet Air Gap
Typ. e [ (4.3)[0.17] Thru.
(7.9) [0.31] Dia. C'Bore " i":l-tBT[l-Zi]W_dth
N agnet Track Wi
M4 X 0.7 BY 6.4[0.25] Dp. - X 2.410.09] Dp. g
"C" Places B" Places
n \ N N N Magnet Track / Forcer Clearance
M T 0.75[0.03] Per Side.
25[0.98] Typ. Dimensions - millimeters [inches]
Magnet Track Forcer
Model No. A B C Model No. D E F
150mm 92mm
MTC150 So1r 3 4 BLMC-92 362 | 2 4
3.62
250
mMTC250 | —mt— | s 8 142mm
9.84 BLMC-142 m 5 8
5.59
350mm
MTC350 1378 7 12 192mm
150 BLMC-192 7560 7 12
mm
MTC4 T gon 1
C450 17.72 9 6 266mm
coomm BLMC-264 10.50" 8 20
MTC500 19 68" 10 18
i *Add 9.5[0.38] To Forcer Length

For Optional Cooling

Figure1-28. BLMC Motor Dimensions
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Forcer Width
34.3[1.35]
Forcer Height
Forcer: —16.0[0.63]
2.5[0.10
\9 © Air ap]
86.4 [3'40] 67.8 [2.67] #10-32 Mounting Holes
Total Height Magnet Track / X 0.18 DP. , K Places
Height ' v
) 5 lg 13.3[053] /— Power Cable
l 1
/ 10.2 10.401 M AIr G _ﬁ ¢ b ¢ Air Cooling Fitting
Magnet Track -2 [0.40] Magnet Air Gap For 1/8" I.D. Tubing
7.6 [0.30] Forcer Width ' J¢ —e>—¢ b $ b
26.7 [1.05H L '
34.3[1.35] D - D Hall Sensor Cable
Magnet Track Width c
B
Magnet Track / Forcer Clearance
1.3[0.05] Per Side 35.6 [1.40} 35.6 11.40
#10-32 Mounting Holes -6 [L.40] [ -6 [1.40]
X 3/8 Dp. , E Places 17.8[0.70} 356 [1.40]
L
T
L],
! /-

i J
J
£ 76.0 [2.99] Hall Sensors

______ ! - | — - S
S S S S = S S
| A
#10:32 Mounting Holes— N gmosmen o,

X 3/8 Dp. , H Places L G Places

—-61.0 [2.40H=— —l-61.0 [2.40H=—
Typ. Typ. 30.5[1.20] Typ.

* #10-32 Mounting Hole!
X 3/8 Dp. , H Places \

\ i

—1-61.0 [2.40H~— —-61.0 [2.40HH~
Typ. Typ.
Magnet Track b ) ” inch
Model No. ry IS w imensions - millimetersfinches]
MT240 243.8 4 3 Forcer
05 33;168 — Model No. B C D E J K L
304.8 1422 | 116.8 | 58.4 17.8 NA
S— 31625-% = BLM-142-A | “565 | 460 | 2.30 070 | ©
365.8 203.2 | 177.8 | 88.9 48.3 NA
S 4124647 e BLM-203-A | "550 | 7.00 | 350 | ® | 100 | ©
426.7 264.2 | 238.8 | 119.4 43.2 NA
oo 41867-87 —1= BLM-264-A | 1540 | 040 | 270 | ¥ | 170 | ©
487.7 325.1 | 299.7 | 149.9 38.1 82.7
s 6109526 =15 BLM-325-A | 95780 | 11.80 | 5.90 | 1 | 150 | 10 | 3.26
609.6 386.1 | 360.6 | 180.3 68.6 96.5
24.0 BLM-386-A | 9550 | 1420 | 7.0 | 8 | 270 | 10 | 3.80

MTx custom track lengths available.

Figure 1-29. BLM Motor Dimensions
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M6 X 1 X 9mm Dp.
Customer Mtg. Holes.

Typ. K Holes. Power Cable
Typ. J Places 60.0 [2.36]
£16.0 [0.63] ~a—5.0 [0.20]
777#777‘#7774*777*#777‘%7 Air Cooling Inlet
——_—— *EEEEE —=—— For 6.4mm[0.25]
TL 1.D. Tubing
I
| 32.0[1.26] ‘
Forcer
! Hall Sensor Cable
‘ M6 X 1 X 9mm Dp.
| Customer Mtg. Holes
‘ Typ. H Holes Each Side.
* Forcer Width
F 50.8 [2.00]
(Forcer) Hall Sensor
— 7.0[0.28] Typ. G Places /_ Forcer —  24.9[0.98] Forcer
30.0[1.18]
| 20.0 [0.79] —s=—| | —— | |
J?% T+ <>%J<> MT'W «aHiw& ' y ©
5,: Magnet Track N]"_g" e}
—] e
* u L 2.6[0.10]
86.6 [3.41] Air Gap
100.8 [3.97] Magnet Track
Height 114.1 [4.49]
6.4[0.25] —[ ]— Total relght
| f
30.0 [1.18] —] 7.6 [0.30] Coil Width
TYP. | ]
60.0 [2.36] 6.6mm0.260] Dia. Thru. = 9.9[0.39] Air Gap
Typ. C Places '/ 11mm[0.394] Dia. C'Bore X 8mm([0.312] Dp. Magnet Air Gap
Customer Mtg. Holes.
’ Typ. B Places. ‘ = 50.8 [2.00] (==
T A 1 .
(Magnet Track) M6 X 1 X 9mm Dp. Magent Track Width
Customer Mtg. Holes.
| Typ. E Holes.
i Magnet Track / Forcer Clearance
1.3[0.05] Per side.
——¢——————¢———i7——€)—————— -—]-—
| |
45.0 [1.77] _l.._.
|
Typ. l=— 90.0[3.54]
| Typ. D Places.
Dimensions - millimeters [inches]
Magnet Track Forcer
Model No. A B C D E Model No. F* G H J K
360mm 142mm
MTH360 1417 6 5 3 4 BLMH-142 559" 3 4 2 6
480mm 202mm
MTH480 1890 | 8 7 |3 4 BLMH-202 T 4 6 2 6
600mm 262mm
MTH600 2363 10 9 5 6 BLMH-262 To3r 7 8 4 10
720mm 322mm
MTH720 283 | 12 |1 [ 7 8 BLMH-322 1267 9 10 4 10
382mm
BLMH-382 15.04" 11 12 6 14

* Add 10mm[0.39] To Forcer Length for Cable
Strain Relief.

Figure 1-30. BLMH Motor Dimensions
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Typ. "J" Places

—]

60.0 [2.36]
5.0[0.20]«'?—

M6 X 1 X 9mm Dp.
Customer Mtg. Holes
Typ. "K" Holes

16.0 [0.63]F | X

r— 33— 3

1S S

| S———

For 6.4mm[0.25]
Eaaaa/i 1.D. Tubing

32.0 [1.26 [

M6 X 1 X 9mm Dp.

Customer Mtg. Holes
Typ. "H" Holes Each Side \

NS D S —
|

'i
s

Power Cable

Air Cooling Inlet

Sensor Cable

| o :
! (Forcer) Hall Sensor FOOI'CBEI'ZV\ggth
| 6.01[0.24] ! -300[L18] 50.8 [2.00]
' yp. aces F
2.5[0.10] T | 20'|0 [0'79]_‘7[ | / 256 10.90]
e e S E SR S T SiE S S
| T T g sy Y ¥ N 290
| | I T
f I lE I 2.5[0.10]-!
i ! | 1267 [4.99) "GP
i . 7[4.99] 152.0[5.98]
1136.0 [5.35] | i Magnet Track Total Height
1 ' | Height
i | | |
_____ L —‘—‘—‘—‘—‘—‘—‘—‘—‘—‘—‘—‘—‘—‘—‘—‘—‘—‘—‘—‘Jr‘:—‘:—‘—‘—‘—‘—‘—‘—‘—‘—‘—‘—‘:—‘—‘—‘ 1| 100039 il
e fo b — e —® -
30.0{148)1="—= 6.6mmO0.26] Dia Thru. Forcer Width 7.6 [0.30]
60.0 [2.36] =— | 11mm([0.43] Dia. C'Bore X 8mm([0.31] Magnet Air Gap 10.1[0.40]
Typ. "C" Places Customer Mtg. Holes.
| Typ."B"Holes. 50.8 [2.00]
! M6 X 1 X 12mm Dp. Magnet Track Width

A
(Magnet Track) h,_

Customer Mtg. Holes.

/ Typ. "E" Holes.

Magnet Track / Forcer Clearance

1.3[0.05] Per Side

————fﬁ%f—fw——f——a»f——'[—ﬂz——f——w——rﬁf————
|
45.0 [1.77]4——-
Typ. l=—90.0 [3.54] . P~ )
Typ. "D" Places Dimensions - millimeters [inches]
Magnet Track Forcer
Model No. A B C D E Model No. F* G H J K
480mm 382mm
MTX480 18.90" 8 7 3 4 BLMX-382 504" 1 | 12 6 14
600mm 502mm
MTX600 2363 | 10 ]9 5 6 BLMX-502 19.76" 15 | 16 8 18
720mm
MTX720 283 | 12 | 11 7 8
. * Add 10mm([0.39] To Forcer Length For Cable
Strain Relief.
Figure 1-31. BLMX Motor Dimensions
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APPENDIX A: WARRANTY AND FIELD SERVICE

In This Section:

o Laser Products........cccooeierieiieneie s A-1
o REUN ProcedUre...........couveiieeiieienesieisiesieeeiesieneas A-1
* Returned Product Non-warranty Determination....... A-2
*  RUSH SEIVICE.....civiiieiiriesieisie sttt A-2
o On-site Warranty REDAIT ........cccooereeerenenereneecnienens A-2
e On-site Non-warranty REPaIr ..........ccceeveveereereeriennans A-2

Aerotech, Inc. warrants its products to be free from defects caused by faulty materials or
poor workmanship for a minimum period of one year from date of shipment from
Aerotech. Aerotech’s liability is limited to replacing, repairing or issuing credit, at its
option, for any products which are returned by the original purchaser during the warranty
period. Aerotech makes no warranty that its products are fit for the use or purpose to
which they may be put by the buyer, whether or not such use or purpose has been
disclosed to Aerotech in specifications or drawings previously or subsequently provided,
or whether or not Aerotech’s products are specifically designed and/or manufactured for
buyer’s use or purpose. Aerotech’s liability or any claim for loss or damage arising out of
the sale, resale or use of any of its products shall in no event exceed the selling price of
the unit.

Aerotech, Inc. warrants its laser products to the original purchaser for a minimum period
of one year from date of shipment. This warranty covers defects in workmanship and
material and is voided for all laser power supplies, plasma tubes and laser systems subject
to electrical or physical abuse, tampering (such as opening the housing or removal of the
serial tag) or improper operation as determined by Aerotech. Thiswarranty is also voided
for failure to comply with Aerotech’s return procedures.

Claims for shipment damage (evident or concealed) must be filed with the carrier by the
buyer. Aerotech must be notified within (30) days of shipment of incorrect materials. No
product may be returned, whether in warranty or out of warranty, without first obtaining
approval from Aerotech. No credit will be given nor repairs made for products returned
without such approval. Any returned product(s) must be accompanied by a return
authorization number. The return authorization number may be obtained by calling an
Aerotech service center. Products must be returned, prepaid, to an Aerotech service
center (no C.O.D. or Collect Freight accepted). The status of any product returned later
than (30) days after the issuance of a return authorization number will be subject to
review.

After Aerotech’s examination, warranty or out-of-warranty status will be determined. If
upon Aerotech’s examination a warranted defect exists, then the product(s) will be
repaired at no charge and shipped, prepaid, back to the buyer. If the buyer desires an air
freight return, the product(s) will be shipped collect. Warranty repairs do not extend the
original warranty period.

Laser Products

Return Procedure

Returned Product
Warranty Determination

Version 1.5 Aerotech, Inc.
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Returned Product Non-
warranty Determination

Rush Service

On-site Warranty Repair

On-site Non-warranty
Repair

Company Address

After Aerotech’s examination, the buyer shall be notified of the repair cost. At such time
the buyer must issue a valid purchase order to cover the cost of the repair and freight, or
authorize the product(s) to be shipped back asis, at the buyer's expense. Failure to obtain
a purchase order number or approval within (30) days of notification will result in the
product(s) being returned asis, at the buyer’s expense. Repair work is warranted for (90)
days from date of shipment. Replacement components are warranted for one year from
date of shipment.

At times, the buyer may desire to expedite a repair. Regardless of warranty or out-of-
warranty status, the buyer must issue a valid purchase order to cover the added rush
service cost. Rush serviceis subject to Aerotech’s approval.

If an Aerotech product cannot be made functional by telephone assistance or by sending
and having the customer install replacement parts, and cannot be returned to the Aerotech
service center for repair, and if Aerotech determines the problem could be warranty-
related, then the following policy applies:

Aerotech will provide an on-site field service representative in a reasonable amount of
time, provided that the customer issues a valid purchase order to Aerotech covering all
transportation and subsistence costs. For warranty field repairs, the customer will not be
charged for the cost of labor and material. If service is rendered at times other than
normal work periods, then special service rates apply.

If during the on-site repair it is determined the problem is not warranty related, then the
terms and conditions stated in the following "On-Site Non-Warranty Repair" section

apply.

If any Aerotech product cannot be made functional by telephone assistance or purchased
replacement parts, and cannot be returned to the Aerotech service center for repair, then
the following field service policy applies:

Aerotech will provide an on-site field service representative in a reasonable amount of
time, provided that the customer issues a valid purchase order to Aerotech covering all
transportation and subsistence costs and the prevailing labor cost, including travel time,
necessary to complete the repair.

Aerotech, Inc. Phone:  (412) 963-7470
101 Zeta Drive Fax: (412) 963-7459
Pittsburgh, PA 15238-2897
USA

oo

Aerotech, Inc. Version 1.5
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L
Linear motor, 1-2
M

Magnet track assemblies, 1-5, 1-6, 1-7, 1-8, 1-9
Mechanical arrangement, 1-17

Models, 1-5, 1-7

Motor heating, 1-19

Motor phasing, 1-22

Version 1.5 Aerotech, Inc. i



Index

"U" Channel Motor User’'s Manual

Aerotech, Inc. Version 1.5



READER’'SCOMMENTS

AEROTECH"

"U" Channel Linear Motor User’s Manual
P/N EDA 122, May, 1999

Please answer the questions below and add any suggestions for improving this document. Isthe
information:
Yes No
Adequate to the subject?
Well organized?
Clearly presented?
Well illustrated?
Would you like to see more illustrations?
Would you like to see more text?

How do you use this document in your job? Does it meet your needs?
What improvements, if any, would you like to see? Please be specific or cite examples.

Y our name
Your title
Company name
Address

Remove this page from the document and fax or mail your comments to the technical writing
department of Aerotech.

AEROTECH, INC.

Technical Writing Department

101 Zeta Drive

Pittsburgh, PA. 15238-2897 U.S.A.
Fax number (412) 963-7009
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