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15M020D
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Holding Torque: mNem/oz-in
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Holding Torque: mNem/0z-in
Unipolar 4.9/0.7 Bipolar 7.1/1.0
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Holding Torque: mNem/oz-in
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SENES
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Holding Torque: mNem/oz-in
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Step Angle 1.8°
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SEHES
4SHG

Holding Torque: mNem/oz-in
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Min Holding Force: >20 Ib
Linear Travel per step: .001" & .002"
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58mm Motor will be available in 1999.
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98mm Motor will be available in 1999.
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Motion
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Complete
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Stepper Motor Technology

The stepper motor is a device used to convert electrical pulses into
discrete mechanical rotational movements.

The Thomson Airpax Mechatronics stepper motors described in this
guide are 2-phase permanent magnet (PM) motors which provide
discrete angular movement every time the polarity of a winding is
changed.

CONSTRUCTION

In a typical motor, electrical power is applied to two coils. Two stator
cups formed around each of these coils, with pole pairs
mechanically displaced by 1/2 a pole pitch, become alternately
energized North and South magnetic poles. Between the two
stator-coil pairs, the displacement is 1/4 of a pole pitch.

The permanent magnet rotor is magnetized with the same number
of pole pairs as contained by the stator-coil section.
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GIVEN STATOR POLARITY AND ROTOR POSITION.

Figure 1: Cutaway 200 — Permanent Magnet Stepper Motor.

Interaction between the rotor and stator (opposite poles attracting and
likes repelling) causes the rotor to move 1/4 of a pole pitch per winding
polarity change. A 2-phase motor with 12 pole pairs per stator-coil
section would thus move 48 steps per revolution or 7.5° per step.

ELECTRICAL INPUT

The normal electrical input is a 4-step switching sequence as is

shown in Figure 2.
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Figure 2: Schematic — 4-Step Switching Sequence.

Continuing the sequence causes the rotor to rotate forward.
Reversing the sequence reverses the direction of rotation. Thus, the
stepper motor can be easily controlled by a pulse input drive which
can be a 2-flip-flop logic circuit operated either open or closed loop.
Operated at a fixed frequency, the electrical input to the motor is a
2-phase 90° shifted square wave as shown below in Fig. 3.

COILA

Figure 3: Voltage Wave Form — Fixed Frequency —
4-Step Sequence.

Since each step of the rotor can be controlled by a pulse input to a
drive circuit, the stepper motor used with modern digital circuits,
microprocessors and transistors provides accurate speed and
position control along with long life and reliability.
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STEP ANGLE
Step angles for steppers are available in a range from .72° to 90°.
Standard step angles for Thomson Airpax steppers are:

3.6° — 100 steps per rev.
7.5° — 48 steps per rev.
15° — 24 steps per rev.
18° — 20 steps per rev.

A movement of any multiple of these angles is possible. For example,
six steps of a 15° stepper motor would give a movement of 90°.

ACCURACY

A 7.5° stepper motor, either under a load or no load condition, will
have a step-to-step accuracy of 6.6% or 0.5°. This error is non-
cumulative so that even after making a full revolution, the position of
the rotor shaft will be 360° + 0.5°.

The step error is noncumulative. It averages out to zero within a
4-step sequence which corresponds to 360 electrical degrees. A
particular step characteristic of the 4-step is to sequence repeatedly
using the same coil, magnetic polarity and flux path. Thus, the most
accurate movement would be to step in multiples of four, since
electrical and magnetic imbalances are eliminated. Increased accuracy
also results from movements which are multiples of two steps.
Keeping this in mind, positioning applications should use 2 or 4 steps
(or multiples thereof) for each desired measured increment, wherever
possible.

TORQUE
The torque produced by a specific stepper motor depends on
several factors:

1/ The Step Rate

2/ The Drive Current Supplied to the Windings

3/ The Drive Design

HOLDING TORQUE

At standstill (zero steps/sec and rated current), the torque required
to deflect the rotor a full step is called the holding torque. Normally,
the holding torque is higher than the running torque and, thus, acts
as a strong brake in holding a load. Since deflection varies with
load, the higher the holding torque the more accurate the position
will be held. Note in the curve below in Fig. 4, that a 2-step
deflection corresponding to a phase displacement of 180, results in
zero torque. A 1-step plus or minus displacement represents the
initial lag that occurs when the motor is given a step command.

100——
%
HOLDING

TORQUE 50—

——5  wmotor

STEPS

—— 100

Figure 4: Torque Deflection.

RESIDUAL TORQUE

The non-energized detent torque of a permanent magnet stepper
motor is called residual torque. A result of the permanent magnet flux
and bearing friction, it has a value of approximately 1/10 the holding
torque. This characteristic of PM steppers is useful in holding a load in
the proper position even when the motor is de-energized. The position,
however, will not be held as accurately as when the motor is energized.

DYNAMIC TORQUE
A typical torque versus step rate (speed) characteristic curve is
shown in Figure 5.
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Figure 5: Torque/Speed — (Thomson Airpax 57L048B L/R
Stepper).

The PULL IN curve shows what torque load the motor can start and
stop without loss of a step when started and stopped at a constant
step or pulse rate.

The PULL OUT curve is the torque available when the motor is
slowly accelerated to the operating rate. It is thus the actual dynamic
torque produced by the motor.

The difference between the PULL IN and PULL OUT torque curves
is the torque lost due to accelerating the motor rotor inertia.

The torque/speed characteristic curves are key
to selecting the right motor and control drive method
for a specific application.

Note: In order to properly analyze application requirements, the load
torque must be defined as being either Frictional and/or Inertial.
(See Handy Formula Section in this engineering guide on pages 12
and 13 for resolving the load torque values. Also, an additional
“Application Notes” section is located on pages 10 and 11.)
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Use the PULL IN curve if the control circuit provides no
acceleration and the load is frictional only.

Example: Frictional Torque Load.
Using a torque wrench, a frictional load is measured to be 25 mNem
(3.54 0z-in). Itis desired to move this load 67.5° in .06 sec or less.

Solution:
1. If a 7.5° motor is used, then the motor would have to take nine
steps to move 67.5°.

Arate of v = = 150 steps/sec or higher is thus required.

9

.06

2. Referring to Fig. 6, the maximum PULL IN error rate with a torque
of 25 mNem is 185 steps/sec. (It is assumed no acceleration
control is provided.)

3. Therefore, a 57L048B motor could be used at 150 steps per
second — allowing a safety factor.
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Figure 6: Torque/Speed — Frictional Load.

Use the PULL OUT curve, in conjunction with a Torque =
Inertia x Acceleration equation (T= Ja), when the load is
inertial and/or acceleration control is provided.

. . . . A\ . )
In this equation, acceleration or ramping a =—— is in radians/sec?.

At

RAMPING

Acceleration control or ramping is normally accomplished by gating
on a voltage controlled oscillator (VCO) and associated charging
capacitor. Varying the RC time constant will give different ramping
times. A typical VCO acceleration control frequency plot for an
incremental movement with equal acceleration and deceleration
time would be as shown in Fig. 7.

RUN A T RUN
RATE +— 1
3
1

STEP RATE

y
1

At ACCEL AT DECEL

TIME IN M SEC—

Figure 7: Step Rate/Time.

Acceleration also may be accomplished by changing the timing of
the input pulses (frequency). For example, the frequency could start
at a 1/4 rate, go to a 1/2 rate, 3/4 rate and finally the running rate.

A. Applications where:
Ramping acceleration or deceleration control time is allowed.

JTxﬂx K

T;(Torque mNem) = AT

Where J; = Rotor Interia (gem?) plus Load Inertia (g®m?)

Av = Step rate change

At = Time allowed for acceleration in seconds
_ 21 .
K = —steps/rev (converts steps/sec to radians/sec)
K =.13 for 7.5° — 48 steps/revolution
K =.26 for 15° — 24 steps/revolution
K =.314 for 18° — 20 steps/revolution

In order to solve an application problem using acceleration ramping,
it is usually necessary to make several estimates according to a
procedure similar to the one used to solve the following example:

Example: Frictional Torque Plus Inertial Load with Acceleration Control.
An assembly device must move 4 mm in less than 0.5 sec. The
motor will drive a lead screw through a gear ratio. The lead screw
and gear ratio were selected so that 100 steps of a 7.5° motor
4 mm. The total Inertial Load (rotor + gear + screw)
25 x 10* gem? The Frictional Load = 15 mNem

Solution:
1. Select a stepper motor PULL OUT curve which allows a torque in
excess of 15 mNem at a step rate greater than
v = 100 steps _
0.5 sec
Referring to Fig. 8, determine the maximum possible rate (vF) with
the frictional load only.

200 steps/sec
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Figure 8: Torque/Speed — Friction Plus Inertia.
(Thomson Airpax 57L048B L/R Stepper).
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2. Make a first estimate of a working rate (a running rate less than
the maximum) and determine the torque available to accelerate
the inertia (excess over Tf).

Ty - TE = 23 - 15 = 8 mNem
(torque available for acceleration at 240 steps/sec)
3. Using a 60% safety factor
8 MNem x .6 = 4.8 mNem,

calculate At to accelerate. (Refer to Fig. 7).

Av .

A x K equation,

25 x 10* x 240 x .13
At

Therefore, to accelerate At = .016 sec.

Fromthe Ty = J1 X

48mNm =

Note: The same amount of time is allowed to decelerate.

4. The number of steps used to accelerate and decelerate,

Vv
2Atx2

or

NA+ND:

Np + Np = VAt
= 240 (.016) = 4 steps

5. The time to move at the run rate

100-4
NT - (NA + ND) :W

Where N7 = Total move of 100 steps

At yyn = = .4 sec

6. The total time to move is thus
Atryn + Bt gecel + Dt gecel

4 + .016 + .016 = .43 sec

This is the first estimate. You may make the motor move slower
if more safety is desired, or faster if you want to optimize it. At this
time, you may wish to consider a faster motor drive combination
as will be discussed on page 8.

B. Applications where:
No ramping acceleration or deceleration control time is
allowed.

Even though no acceleration time is provided, the stepper motor can
lag a maximum of two steps or 180 electrical degrees. If the motor
goes from zero steps/sec to v steps/sec, the lag time At would be

2 sec
Vv

Thus, the torque equation for no acceleration or deceleration is:

T (Torque mNem) = J1 X %2 x K

Where:

J1 = Rotor Inertia (g*m?) plus Load Inertia (g=m?)

v = steps/sec rate
21

step/rev
(“K” values as shown in application A on page 4)

Example: Friction Plus Inertia — No Acceleration Ramping.

A tape capstan is to be driven by a stepper motor. The frictional
drag torque (Tg) is 15.3 mNem and the inertia of the capstan is
10 x 10* gem? The capstan must rotate in 7.5° increments at a
rate of 200 steps per second.

Solution:

Since a torque greater than 15.3 mNem at 200 steps per second is
needed, consider a 57L048B motor.

The Total Inertia = Motor Rotor Inertia + Load Inertia.
JT = ‘]R + ‘JL

(34 x 10* + 10 x 10%) gem?

44 x 10* gem?

1. Since there is no acceleration ramping, use the equation:

Ty =7 x L x K (K = .13)

Ty =44 X 120'4 x%oz X .13
Ty = 11.4 mNem
2. Total Torque =Tg + T
= 153 + 114
= 26.7 mNem

3. Refer to the PULL OUT curve Fig. 9, at speed of 200 pulses
per second, where the available torque is 35 mNem. Therefore,
the 57L048B motor can be selected with a safety factor.
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57L048B L/R 2-PHASE DRIVE

80 113
70 5\\ 9.92
60 [l N 8.50
E50 7.08
£ \\\ z
E PULL QUT z
40 567 N
WO - - - -- ‘\ o
3 PULL IN N
&30 \ \ 4.25
o
20 - = 2.83
10 1.42
N
09 100 200 300 4000
SPEED (PPS)

Figure 9: Torque/Speed — Friction Plus Inertia.
(Thomson Airpax 57L048B L/R Stepper).
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STEP FUNCTION - SINGLE STEP
When a single step of a motor is made, a typical response is as
shown in Figure 10.

STEP
ANGLE
7.5° A

’
o —

+—t et
O 10 20 30 40 50 60 70 80
TIME (msec)

"
T

Figure 10: Single Step Response.

The actual response for a given motor is a function of the power input
provided by the drive and the load. Increasing the frictional load or
adding external damping can thus modify this response, if it is required.

Mechanical dampers (e.g., slip pads or plates), or devices such as a
fluid coupled flywheel can be used, but add to system cost and
complexity. Electronic damping also can be accomplished. Step
sequencing is altered to cause braking of the rotor, thus minimizing
overshoot.

STEP
ANGLE
7.5° L
To - INITIAL PULSE
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T Tp - FORWARD PULSE
To T, T2
TIME — =

Figure 11: Electronically Damped Response.

STEP FUNCTION - MULTIPLE STEPPING
Multiple stepping can offer several alternatives. A 7.5° motor moving
12 steps (90°), or a 15° motor moving six steps (90°) to give a 90°
output move would have less overshoot, be stiffer, and relatively more
accurate than a motor with a 90° step angle. Also, the pulses can be
timed to shape the velocity of the motion; slow during start, accelerate
to maximum velocity, then decelerate to stop with minimum ringing.

RESONANCE

If a stepper motor is operated no load over the entire frequency range,
one or more natural oscillating resonance points may be detected,
either audibly or by vibration sensors. Some applications may be
such that operation at these frequencies should be avoided. External
damping, added inertia, or a microstepping drive can be used to
reduce the effect of resonance. A permanent magnet stepper motor,
however, will not exhibit the instability and loss of steps often found in
variable reluctance stepper motors, since the PM has a higher rotor
inertia and a stronger detent torque.

DRIVE METHODS
The normal drive method is the 4-step sequence shown in Fig. 2,
(page 2); however, the following methods are also possible.

WAVE DRIVE

Energizing only one winding at a time, as indicated in Fig. 12 is
called Wave Excitation. It produces the same increment as the
4-step sequence.

Since only one winding is on, the hold and running torque with rated
voltage applied will be reduced 30%. Within limits, the voltage can
be increased to bring output power back to near rated torque value.
The advantage of this type of drive is increased efficiency, while the
disadvantage is decreased step accuracy.

Lé L
I

+ \_ o 4
OFF ¢ ————e—e OFF
-® SWITCHA SWITCHB ® -
&[stEP | coialcoLs |8
=4 I + OFF |FE

<
=2 OFF + | E
Ql 3 - OFF |&
=| 4 OFF - 3
ol 1 + OFF |3

Figure 12: Schematic — Wave Drive Switching Sequence.

HALF STEP
It is also possible to step the motor in an 8-step sequence to obtain a
half step — such as a 3.75° step from a 7.5° motor, as in Fig. 13.

For applications utilizing this, you should be aware that the holding
torque will vary for every other step, since only one winding will be
energized for a step position; but, on the next step two windings are
energized. This gives the effect of a strong step and a weak step.
Also, since the winding and flux conditions are not similar for each step
when 1/2 stepping, accuracy will not be as good as when full stepping.

STEP | COILA [COILB
S| 1 + + >
o 2 + OFF o
=|_3 + - =
R OFF - 5
Q| 5 - - o
; 6 . OFF |=
ol 7 - i3 3
8 OFF +
1 + +

Figure 13: Half Step or 8-Step Switching Sequence.
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BIPOLAR AND UNIPOLAR OPERATION
All Thomson Airpax stepper motors are available with either 2-coil
Bipolar, or 4-coil Unipolar windings.

The stator flux with a Bipolar winding is reversed by reversing the
current in the winding. It requires a push-pull Bipolar drive as shown
in Fig. 14. Care must be taken to design the circuit so that the
transistors in series do not short the power supply by coming on at
the same time. Properly operated, the Bipolar winding gives the
optimum motor performance at low-to-medium step rates.

A Unipolar winding has two coils wound on the same bobbin

reversed in each coil bobbin assembly by sequentially grounding
ends of each half of the coil winding. The use of a Unipolar winding,
sometimes called a bifilar winding, allows the drive circuit to be
simplified. Not only are half as many power switches required (4 vs.
8), but the timing is not as critical to prevent a current short through
two transistors as is possible with a Bipolar drive.

For a Unipolar motor to have the same number of turns per winding
as a Bipolar motor, the wire diameter must be decreased and the
resistance increased. As a result, Unipolar motors have 30% less
torque at low step rates. However, at higher rates the torque

(one bobbin resides in each stator half) per stator half. Flux is outputs are equivalent.
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1 | ON | OFF | ON | OFF 1 | ON | OFF | ON | OFF
z z z z
&S| 1 | ON | OFF | OFF | OFF |5 &S| 1 | ON | OFF | OFF | OFF | §
|2 |OFF | OFF | OFF | ON |% k|2 |OFF | OFF | OFF | ON | g
5|3 |OFF | ON | OFF | OFF 'é Wave Drive 5|3 |OFF | ON | OFF | OFF 'é
T |4 |OFF |OFF | ON | OFF |z  4-Step Sequence ®| 4 |OFF | OFF | ON | OFF | >
% 1 | ON | OFF | OFF | OFF |8 % 1 | ON | OFF | OFF | OFF | 8

Figure 14: Schematic Bipolar and Unipolar Switching Sequence. Direction of Rotation Viewed from Shaft End.
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HIGHER PERFORMANCE

A motor operated at a fixed rated voltage has a decreasing torque
curve as the frequency or step rate increases. This is due to the fact
that the rise time of the coil limits the percentage of power actually
delivered to the motor. This effect is governed by the inductance to
resistance ratio of the circuit (L/R).

Compensation for this effect can be achieved by either increasing
the power supply voltage to maintain a constant current as the
frequency increases, or by raising the power supply voltage and
adding a series resistor in the L/4R drive circuit (See Fig. 15). Note
that as the L/R is changed, more total power is used by the system.

BI-LEVEL DRIVE

The bi-level drive allows the motor at zero steps/sec to hold at a
lower than rated voltage. When stepping, it runs at a higher than
rated voltage. It is most efficient when operated at a fixed stepping
rate. The high voltage may be switched on through the use of a
current sensing resistor, or by a circuit (See Fig. 16) which uses the
inductively generated turnoff current spikes to control the voltage.

At zero steps/sec the windings are energized with the low voltage.
As the windings are switched according to the 4-step sequence, the
suppression diodes D1, Do, D3 and D4 are used to turn on the high
voltage supply transistors Sq and S».

I al Zz| =z z| x
Ll L |
> Bl & 5 Zl @
3R 3R
Q1 Q2 - [Q3 Q4

Figure 15: L/4R Drive

The series resistors, R, are selected for the L/R ratio desired. For
L/4R they are selected to be three times the motor winding
resistance with a wattage rating = (current per winding)* x R.

The power supply voltage is increased to four times motor rated
voltage so as to maintain rated current to the motor. The power
supplied will thus be four times that of a L/R drive.

Note, the Unipolar motor which has a higher coil resistance, thus
has a better L/R ratio than a Bipolar motor.

To minimize power consumption, various devices such as a bi-level
power supply or chopper drive may be used.

Low =

= HIGH

%
%
& €

Figure 16: Unipolar Bi-Level Drive.

CHOPPER DRIVE

A chopper drive maintains an average current level through the use
of a current sensor, which turns on a high voltage supply until an
upper current value is reached. It then turns off the voltage until a low
level limit is sensed, when it turns on again. A chopper is best for fast
acceleration and variable frequency applications. It is more efficient
than a constant current amplifier regulated supply. The V+ in the
chopper shown in Fig. 17 typically would be five to six times the
motor voltage rating.

OP AMP LEVEL
DETECTOR WITH
HYSTERESIS
FEED BACK

OP AMP LEVEL
DETECTOR WITH
HYSTERESIS
FEED BACK

i
T

“

Q Qz Q3 Q
~m—— CURRENT SENSING ——m=
1 RESISTORS

Figure 17: Unipolar Chopper Drive.
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VOLTAGE SUPPRESSION

Whenever winding current is turned off, a high voltage inductive
spike will be generated, which can damage the drive circuit. The
normal method used to suppress these spikes is to put a diode
across each winding. This, however, will reduce the torque output
of the motor, unless the voltage across the switching transistors is
allowed to build up to at least twice the supply voltage. The higher
this voltage, the faster the induced field, and current will collapse,
and thus the better performance. For this reason, a zener diode or
series resistor is usually added as shown in Figure 18.

B+
Al A2 B]l‘\J B2
L
,!!/Z
R R
=

Figure 18: Voltage Suppression Circuit.

PERFORMANCE LIMITATIONS

Increasing the voltage to a stepper motor at standstill or low
stepping rates will produce a proportionally higher torque until the
magnetic flux paths within the motor saturate. As the motor nears
saturation, it becomes less efficient and thus does not justify the
additional power input.

The maximum speed a stepper motor can be driven is limited by
hysteresis and eddy current losses. At some rate, the heating
effects of these losses limit any further effort to get more speed or
torque output by driving the motor harder.

TORQUE MEASUREMENT

The output torque of a stepper motor and drive can best be
measured by using a bridge type strain gage coupled to a magnetic
particle brake load. A simple pulley and pull spring scale also can
be used, but is difficult to read at low and high step rates.

MOTOR HEATING AND TEMPERATURE RISE
Operating continuous duty at rated voltage and current will give an
approximate 40°C motor winding a temperature rise. If the motor is
mounted on a substantial heat sink, however, more power may be
put into the windings. If it is desired to push the motor harder, a
maximum motor winding temperature of 100°C should be the upper
limit. Motor construction can be upgraded to allow for a winding
temperature of 120°C (60°C rise).
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SUMMARY OF KEY TORQUE EVALUATIONS

The torque-speed characteristic curves are
key to selecting the right motor and the control
drive method for a specific application.

Define your application load.

Use the PULL IN curve if the control circuit provides
no acceleration and the load is frictional only.

Use the PULL OUT curve, in conjunction with a
Torque = Inertia x Acceleration equation (T = Ja),
when the load is inertial and/or acceleration
control is provided.

When acceleration ramping control is provided,
use the PULL OUT curve and this torque equation:

T; (Torque mNem) = J; X AA—\,[/ x K

When no acceleration ramping control is provided,
use the PULL OUT curve and this torque equation:

T (Torgue mNem) = J; X —— x K

Motor Selection Guidelines

1.

2.
3.
4.

Formula for determining temperature rise of a motor (using coil

Based on frictional torque and speed, make a first
estimate motor selection.

Use torque equations and motion plot to evaluate.

If necessary, select another motor and/or modify the drive.

Secure prototype and test.

resistance) is:

Motor T rise °C =

R hot (234.5 + T amb cold) - (234.5 + T amb hot)

R cold
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Application Notes

Applying a stepper motor can be relatively easy or it can be
complex. As a designer gains experience, the versatility and ways
to use a stepper motor become more obvious. These application
notes should be an aid to you in gaining this experience.

SELECTION GUIDE
The following elements should be considered in selecting a stepper
motor:

1. Frictional torque required in mNem
Load inertia in gem?
Move required in degrees
Time to complete move in sec
Number of steps and step angle in movement
Step rate in steps per sec
Acceleration - Deceleration time in sec
Power available
9. Drive System (Unipolar and/or Bipolar)
10. Size; Weight; Shaft and Mounting considerations

©ONoOTOA~WODN

The importance of any of the above elements will, of course, depend
on system and budget considerations. Some apply only to
positioning type applications. Other considerations should be taken
into account for fixed speed or variable speed applications. These
might include:

RPM required

Maximum/Minimum pulse rate required
Pulse or frequency source accuracy
Allowable velocity variations
Resonance

agrwnNPE

OPEN LOOP

The features of a stepper motor make it an ideal open loop device
for providing precise pulse-to-step movements in a variety of
positioning applications from printer paper feeds to small clocks.
Most applications are open loop. When operated open loop, always
assume worst case values in calculating loads. If you measure
average values, allow at least a 20% safety factor. Some
applications run open loop with a periodic verification. For example,
an electronic typewriter may be character advanced open loop with
the line return end position verified by a sensor.

Variable speed or fixed speed applications such as chart drives or
reagent pumps take advantage of the fact that variations in torque
do not effect the output speed, which is as accurate as the pulse
source. For applications such as these you should avoid running at
certain frequencies because of resonance.

CLOSED LOOP

Various devices such as optical encoders or magnetic Hall effect
sensors may be used to close the control loop in order to obtain the
maximum torque and/or acceleration from a given stepper motor.

In a typical closed loop system, a 2-quadrature track encoder
capable of detecting direction could be used to sense that a step
has been made before allowing the next pulse to step the motor.

Obviously, the closed loop system will be more complicated and
expensive than open loop, but it will have the ability to handle a wide
variation in load conditions with optimum acceleration and reliability.
Closed loop operation also can be used to stabilize resonance in
variable speed applications.

A more detailed analysis of both open and closed loop performance
is beyond the scope of this guide; however, it can be obtained by
referring to the proceedings from Incremental Motion Control
Systems and Devices, University of lllinois, 1972 to 1998 issues.

LOAD COUPLING, GEARS AND PULLEYS,
LEAD SCREWS

Other than the added inertia of the coupling, a properly aligned
direct coupling will present the load as it is.

Gears, however, will increase or decrease the load by the gear ratio
as is shown in the Handy Formula Section (pages 12-13). It is not
recommended to gear up, such as to make a 30° movement with a
15° stepper motor. The torque reflected to the motor in this case
would be twice the frictional load torque and the inertia would be four
times the inertia load.

It would be better to take two motor steps to get the 30° movement,
or if the motor load were high, take four motor steps of 7.5° and gear
down 2:1 speed torque curve permitting. In this instance, the motor
would see only 1/2 the frictional load and 1/4 the inertial load.

Equations using lead screws also are given in the Handy Formula
Section. Note how the load to the motor is reduced when the lead
of the screw is small.

The following examples show how three typical systems were
designed.

1. FIXED SPEED APPLICATION

A stepper motor being run at a fixed speed is in reality a
synchronous motor running on square waves.

Typical applications running at fixed frequencies are timing devices,
recorders, meters and clocks.

One such system, a DC operated clock, uses a small stepper motor
and drive with signal pulses supplied by a 240 Hz crystal oscillator
module. The 240 Hz signal generates the equivalent of 60 Hz
2-phase operation. When operated at this pulse rate, a 15° stepper
rotates at 600 RPM and will be as accurate as the crystal rate.
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Application Notes

2. POSITIONING TYPE APPLICATION

A computer peripheral type serial character printer is a typical
positioning application. The stepper motor is used to advance the
paper for line feed.

The printer prints either six or eight lines per inch.

A 4.5:1 gear ratio is used between the paper roller and the motor. A
7.5° stepper motor taking eight steps per incremental movement will
advance the paper at six lines per inch. A simple control logic
change makes the motor take six steps per movement giving eight
lines per inch.

The reflected frictional load to the motor is 22% of the frictional load
of the roller and paper and only 5% of the inertial load because of
the gear ratio.

Since the motor always takes at least six pulses to move a line, the
timing of the pulses is spaced or ramped so as to accelerate and
decelerate the motor in the fastest time with minimum ringing.

In order to get the maximum line feed rate, the motor is driven by a
a bi-level supply which puts five times rated voltage on the motor
when stepping and drops down to 25% rated voltage when not
being stepped. This allows maximum input power during stepping
and minimum dissipation during standstill.

Additionally, the accuracy of the spacing between lines is optimum,
since the motor is stepped in multiples of four or two.

3. VARIABLE SPEED APPLICATION

Many variable speed applications use DC motors with the speed of
the motor being controlled by velocity feedback devices. Since
problems of life, noise and complexity of feedback servo make the
use of a DC motor unsatisfactory, it is more advantageous to use
stepper motors in applications such as a reagent pump.

Reagent pumps are used to dispense various solutions at
preselected rates. A crystal oscillator is used as the base frequency.
Sub-multiples of this frequency are obtained by dividing the base
frequency to get the desired feed rates.

A 4:1 ratio pulley and belt couple the 7.5° stepper motor to the
pump. The stepper motor was selected on the basis of the
maximum running rate torque required with a 50% safety factor.
Since the feed rates are fixed by the crystal, torque load variations
within the range have no effect on the rate the fluid is dispensed.

The relative low shaft speed of the motor and the absence of
brushes provide the long motor life required of the pump. Also, the
stepper motor has the ability to be pulsed from very low rates to very
high rates, thus giving the pump a possible flow rate range of
1000:1. A practical open loop DC system speed range is only about
10:1.
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Handy Formulas

Primary units in this guide are metric (Sl — the International System
of units):

Length - m - (meter)

Mass - g - (gram)

Force - mN - (millinewton)

Torque - mNem - (millinewton meter)

Inertia - gem? - (gram meter?

In this system, mass is always in kilograms or grams.
weight, is always in newtons or millinewtons.

Force, or

Force (or weight) = Mass x Acceleration
F = ma

when a = 9.81 m/sec? (acceleration due to gravity), then F would
be the weight in newtons.

. 3

How to measure Mass or Force.

A spring scale reading of 1 kg means that
you are measuring a mass of 1 kg.

A spring scale reading of 2.2 Ib also is
measuring a mass of 1 kg.

If you use that same spring scale to measure a force, the 1 kg
reading must be multiplied by 9.8 to give a force of 9.8 newtons.

Frrrrmmmnm»

The reading of 2.2 Ib is a force and is equal to 9.8 newtons.

If the same scale is used to measure torque (T = FR) at a one meter
radius, the reading of

1 kilogram x 1 meter = 1 kgm

must be multiplied by 9.8 to give a torque of 9.8 newton meters
(Nem).

Units Used in
this Manual
Given Unit (Metric SI)
Length | 1linch = [2.54cm = |2.54 X 10®m
Force loz = = 278 mN
1llb = |445N = |4,450 mN
1gecm = = 19.8 mN
Mass 1lb = = |454g
loz = = |28.49
1kg = = |1,000g9
1 slug = [14.6 kg = |14,600g
Inertia 1gecm? = = |10* gem?
1 oz-in-sec? = = |7.06 gem?
1 slug ft? = = | .29 gem?
Torque | 1 oz-in = |72.01gecm = |7.06 mNem
1 Ib-ft = = [1.356 x Nem
1gecm = = 19.8 x10% mNem
10.2gecm = |1 mNem
141.6 0z-in = |1 Nem

1. Torque (mNem) = Force (mN) x Radius (m)
Torque = FR
2. Torque required to accelerate inertial load

T (MNem) = J «

J = Inertia in gem?

a = Acceleration in radians/sec?

EXAMPLE:
If a rotor inertia plus load inertia = J = 2 x 10° gem?, and the
motor is to be accelerated at 6,000 radians per sec, what torque is
required?
T
T

Ja = 2 x 10® x 6000
12 mNem

For stepper motors, a can be converted to radians/sec? from
steps/sec?.

o (radians/sec) = Av (steps/sec) x 2n

At (accel. time) steps/rev
_ Av 21T
TORQUE = J 7 x steps/rev

EXAMPLE:
For a 48-step per revolution motor accelerating from zero to
steps/sec running rate v in At seconds.

v LS

TORQUE =J T X 7
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If no acceleration time is provided, then a maximum 2-step lag
can occur.
2 (steps)

N = ————— giving the followi ion.
t (sec) V (steps/sed) giving the following equation
2
TORQUE = J v X _2m
2 steps/rev

3. Moment of Inertia

Disc or shaft

M = Mass in grams
R = Radius in meters
J (gem) = MR
2
Cylinder

s 2

s |
3 = MRy + Ry ML
2

4. Reflected loads when using gears or pulleys

MOTOR

LOAD

Load Torque

GR
motor shaft revolutions
load shaft revolutions

Torque required of motor =

gear or pulley ratio GR =

Load intertia
(GR)?

Inertia reflected to motor =

5. Equivalent Inertial Load .
For a pulley and weight or a rack and pinion 6{@ J

Jeqv. (gem? = MR?

M = Mass of load in grams
R = Radius of pulley in meters

o

6. Total Load
Note: Be sure to include all load components.

Jt = Rotor Inertia + all J Loads

Tg = Frictional and Forces

Note: In the pulley example above, the total load would be:
Jr = Jrotor + Jpulley + Jeqv.

Tg = T frictional + Load Weight x Radius

Total T = Jra + Tg

The load weight = mass x 9.8 millinewtons.

7. Axial Force of Lead Screw

F (mN) when T = Torque in mNem

L = Lead of screw in meters
F (0z) when T = Torque in 0z-in

L = Lead of screw in inches

from .9 for ballnut to .3 for Acme

efficiency
Inertia of lead screw load
J = Jrotor + J steel screw + Jreflected
T
J steel screw = D* x \ x —

32
Density for steel = 7.83 x 106 g/m®

x Density

then:
J(gem?) = D*\ x 7.7 x 10°

The reflected inertia of the load is:
J reflected (gem? = M (load) L* x .025

Total Torque Load from lead screw (T) in mNem

T = (Jrotor + Jscrew + Jreflected) a + T friction

8. Motor watts output
Watts out = Torque output x speed in radians/sec
1 watt = 1 Nm/sec

For a given output Torque (MNem) and converting v (steps/sec) to

radians/sec

(motor step angle)
57.3

Watts out = Torque (mMNem) XV x 107

If the speed is in RPM then:
Watts out = 1.05 x 10* x torque (mNem) x RPM
9. Steps/sec to RPM

RPM = v (steps/sec) x 60

motor steps/rev
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Product Overview

Permanent Magnet Stepper And Geared Motors

Thomson Airpax Mechatronics manufactures permanent magnet (PM) stepper motors. They have a stator construction that consists of
bobbin wound coils surrounded by a "claw tooth" pole configuration and a rotor assembly that includes a multi-pole ring magnet.

B Standard Industry configuration for drop-in replacement
B Motor sizes from (P15mm to (P60mm, with step angles ranging from 3.6°to 18°
B Simple mechanical construction with proven design characteristics
B Self-lubricating sintered bronze bearings
B |deal for high volume production
Permanent magnet motors also are available with gear reductions, which provide the following advantages:

B Higher motor output torque (35.3 mNem/5 o0z-in to 13.56 mNem/10 Ib-ft) with compact gear train
packages

Gearboxes adaptable to 26mm, 35mm, 42mm & 57mm frame size motors
Available in wide range of gear and pinion materials for optimum cost and performance

Standard Industry configuration for drop-in replacement

Reduces impact of load inertia
B Full utilization of the maximum motor power

Thomson Airpax Mechatronics motor products are ideally suited for applications such as:

B Computer Peripherals B Medical
B Office Automation B Instrumentation
B HVAC B Communications

Call or E-Mail and discuss your application with an expert

North America: 1 (203) 271-6444 Europe: (44) 1276-691622 Asia: (65) 7474-888
motorinfo@snet.net info@tammail.com airpax@tamsales.com.sg
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Application Chart

The applications for Permanent Magnet, Hybrid, Value Added (Gear-  unlimited. Listed here are some typical motion control applications
Train & DLA) Stepper Motors and Brushless DC Motors are virtually ~ where reliability, repeatability, and controllability are most important.

PM Stepper & Geared Digital Linear Brushless DC
Hybrid Stepper Stepper Actuator (DLA) Motor (BLDC)
Disk Drive ] [ ]
Ink Jet/Laser Printers ] [
Thermal/Dot Matrix Printers ]
Plotter [ ] ]
Page/Document Scanner [ [

OFFICE AUTOMATION

Copy Machine [ ] u
Facsimile Machine ]
Typewriter/Printer ] ]
Identification/Smart Card L]
Bar-Code Machine ] [ ] [ ]
Mail Handling System u u
Valves ] [ ] ]
Dampers | | u |
Thermostats ]
GAMING

CSovacnne [T
MEDICAL
Peristaltic Pump ] ]
Fluid Metering ] [ [
Pipette [ ]
Blood Analyzer ] [ ] ] [ ]
Chart Recorder ] ]
Camera, Optical Scope ] [ ] ]
Buoy [ ]
Security Camera [ ] [ ] ] [
Laser Alignment | u
Robotics ] [ ] ] [ ]
Telecommunications ] [ ]
Satellite Antenna ] ] ]
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Stepper Motor Quick Reference Chart

Permanent Magnet Stepper Motor

Holding DC Resistance/Windings Q Page for
SERIES Torque (Min.) Step Angle Steps/Rev Operating Unipolar full
(mNem/0z-in) (Degrees) Voltage 5 Vdc 12 Vdc Specs
15M020D 3.33/.55 18 20 5 40 - 17
26M048B 7.0/0.99 7.5 48 50r12 20 110 18
26M024B 5.5/0.78 15 24 5o0r12 20 110 19
35M048B 17.4/2.6 7.5 48 5o0r12 12.5 72 20
35M024B 16.2/.2.3 15 24 5o0r12 12.5 72 20
35M020B 13.4/1.9 18 20 5o0r12 12.5 72 20
35L048B 25.0/3.5 7.5 24 50r12 11.0 64 21
35L024B 21.1/3.0 15 24 50r12 11.0 64 21
35L020B 17.7/2.5 18 20 5o0r12 11.0 64 21
42M048C 73.4/10.4 7.5 48 5o0r12 9.1 524 22
42M100B 33/4.8 3.6 100 5o0r12 12.5 75 23
57L048B 113/16.0 7.5 48 5o0r12 6.3 36 24
57M024B 55/7.8 15 24 50r12 6.3 36 24
57M048B 74/10.5 7.5 48 50r12 6.3 36 24
60L048B 198/28 7.5 48 5o0r12 4.6 26.0 25
60L024B 141/20 15 24 5o0r12 4.6 26.0 25
4SQ 65/9.2 1.8 200 12 - 74.0 26
4SHG (46mm) 388/55 1.8 200 6to 12 7Q@6Vdc | 104 Q @ 24 vdc 27
4SHG (56mm) 600/85 1.8 200 6to 12 47Q@6Vvdec | 79Q @ 24 vdc 27
Permanent Magnet Stepper Motor with Gear Trains
Gear Train Rating Shape DC Resistance/Windings Q Page
SERIES (Running) (Static) of Operating Unipolar for full
(mNem/oz-in)  (mMNem/0z-in) Gear Box Voltage 5 Vdc 12Vdc Specs
26M048B-V 70.6/10 141.2/20 Football 5o0r12 20.0 110.0 28
35M048B-X 35.3/5 141.2/20 Pear 5o0r12 12.5 72.0 29
42M048C-R 706/100 1.06 Nem/150 Round 50r12 9.1 52.4 30
42M048C-Z 1.4 Nem/200 | 2.12 Nem/300 Pear 5o0r12 9.1 52.4 31
Digital Linear Actuator
Linear Travel Min. Holding DC Resistance/Windings Q Page
SERIES Per Step Maximum Force Operating Unipolar for full
mm/in Force (Unenergized) Voltage 5 Vdc 12Vdc Specs
K &L 92100 .25/.001 12.5 N/45 oz 16.68 N/60 oz 5o0r12 15.0 84.0 34-35
.05/.002 @ .025 mm/.001"
.10/.004
K & L 92200 .25/.001 20.9 N/75 oz 11.1 N/40 oz 5o0r12 10.0 58.0 36-37
.05/.002 @ .025 mm/.001"
.76/.003
L92400 .025/.001 88 N/20 Ib 88 N/20 Ib 5o0r12 4.3 25.0 38-39
.05/.002 @ .025 mm/.001"

The L/R torque/speed curves are intended as guides for motor
selection and are considered to be typical. Improved performance
can be achieved through the use of various drive methods (several
approaches are described on pages 8 and 9 of this engineering
guide) or by using high-energy magnet materials. For more specific

recommendations to cover your application — contact one of our
experienced sales engineers.

Note: Inductance is measured using an LRC bridge with Lg scale
and internal 1 KC oscillator..

All above data as well as data shown on proceeding pages are
specified at room temperature, with operating voltage at the
motor leads.
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Series 15M020D Stepper Motors

Dimensions: mm/inches

27.18 REF
[1.070]
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Optional Recommended

2.0 mm PITCH Configuration Motor
STRMGHT THI PROFILE P/N: S15M020508
KNURL
PULL OUT TORQUE VS SPEED PULL OUT TORQUE VS SPEED TEMPERATURE RISE, MOTOR CASE
BIPOLAR, L/R, 5 VDC, 2 PHASE DRIVE BIPOLAR, /R, 7.8 VDC, 2 PHASE DRIVE 5 VDC, L/R BIPOLAR DRIVE, 2 PH. ON, 300 PPS
06 — T 60 ‘ -
@ A T A
05 2 50 . ' 4 d Lo L1 L L
_ 2] ‘ A
5 04 SREC B < S A
e U] R A A T
5 03 g w0 A R S
g o R R R
S 02 D T T S i St el Rl St e i i Sl
" a | R
01 10 |- S
0 ‘ ‘ o I A I S
50 100 150 200 250 300 350 400 100 200 300 400 500 600 10 20 30 40 50 60
SPEED (PPS) SPEED (PPS) TIME (MINUTES)
Specifications
Part Number 15M020D1B TEMPERATURE RISE, MOTOR CASE
DC Operating Voltage 5 7.8 VDC, L/R BIPOLAR DRIVE, 2 PH. ON, 300 PPS
Res. per Winding Q 40 = 10%
Ind. per Winding mH 14 + 20% g
Holding Torque mNem/oz-in' 3.88/.55 g
Detent Torque mNem/0z-in 1.62/.23 ¢
Step Angle 18° E
Step Angle Tolerance’ +15° 2
g
Steps per Rev. 20
Max Operating Temp. 100°C
Ambient Temp Range
Operating -20°C to 70°C TIME (MINUTES)
Storage -40°C to 85°C
Bearing Type Bronze sleeve
Insulation Res. at 500Vdc 100 megohms
Dielectric Withstanding Voltage 400 *= 50 VRMS 60 Hz for 2 seconds
Weight g/oz 14 g/0.5 oz
Lead Wires 28 AWG, UL style 1429

T Measured with 2 phases energized.
For information or to place an order in North America: 1 (203) 271-6444 Europe: (44) 1276-691622 Asia: (65) 7474-888

The specifications in this publication are believed to be accurate and reliable. However, it is the responsibility of the
product user to determine the suitability of Thomson products for a specific application. While defective products will

be replaced without charge if promptly returned, no liability is assumed beyond such replacement.
AIRPAX MECHATRONICS 17



Series 26M048B Stepper Motors

Dimensions: mm/inches
4282 £38 =] 1130 164 |- 1372 =]
MAX
3490 =10 152 213 ———an]
0.3.30 ::13 %
3 2x)
] /-!_\
H +000
210.000 -051
T EI000 L
$.3937 ~0020
+000
2000 -005 1905 127
0000 T30 250
60787 -0002 EU UJ i
127 £33
E3
STRIPPED
TORQUE VS SPEED TORQUE VS SPEED
UNIPOLAR 26M048B L/R 2 PHASE DRIVE BIPOLAR 26M048B L/R 2 PHASE DRIVE
7.0 0.99 7.0 0.99
6.0 0.85 6.0 0.85
€ 50 0.71 € 50 PULL OU 0.71
% 4.0 N\ ool oo 057 z % 4.0 ST \\ 057 z
(z) 3.0 N 0.43 ° é 3.0 \ 0.43 °
’9 PPLL | \\ ’9 \
2.0 \\ 0.28 2.0 0.28
1.0 s< 0.14 1.0 0.14
% 200 400 600 goo 1000  1200° % 200 400 600 g0 1000 1200°
SPEED (PPS) SPEED (PPS)
Specifications NOTE: Refer to page 7 for switching sequence
Part Unipolar Bipolar
Number 26M048B1U 26M048B2U 26M048B1B 26M048B2B
DC Operating Voltage 5 12 5 12
Res. per Winding Q 19.6 110 19.8 108
Ind. per Winding mH 5.3 36.5 13.0 60.7
Holding Torque mNem/oz-in* 9.2/1.3 10.6/1.5
Rotor Moment of Inertia gem? 1.1 x 10*
Detent Torque mNem/oz-in 0.85/0.12
Step Angle 7.5°
Step Angle Tolerance'’ +.5°
Steps per Rev. 48
Max Operating Temp. 100°C
Ambient Temp Range
Operating -20°C to 70°C
Storage -40°C to 85°C
Bearing Type Bronze sleeve
Insulation Res. at 500Vdc 100 megohms
Dielectric Withstanding Voltage 650 +£50 VRMS 60 Hz for 1 to 2 seconds
Weight g/oz 28 g/1 oz
Lead Wires 28 AWG

1 Measured with 2 phases energized.

For information or to place an order in North America: 1 (203) 271-6444 Europe: (44) 1276-691622 Asia: (65) 7474-888

The specifications in this publication are believed to be accurate and reliable. However, it is the responsibility of the
, H M N product user to determine the suitability of Thomson products for a specific application. While defective products will

be replaced without charge if promptly returned, no liability is assumed beyond such replacement.
18 AIRPAX MECHATRONICS



Series 26M024B Stepper Motors

Dimensions: mm/inches
4282 £38 =] 1130 164 |- 1372 =]
MAX
f-———— 3490 210 ———=| | 152 £13 ———en]
0.3.30 ::13 %
2x)
/-!_\
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0000 L
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+000
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+0000 T30 250
60787 -0002 EU UJ i
12.7 33
AR
STRIPPED
TORQUE VS SPEED TORQUE VS SPEED
UNIPOLAR 26M024B L/R 2 PHASE DRIVE BIPOLAR 26M024B L/R 2 PHASE DRIVE
6.0 0.85 6.0 0.85
5.0 0.71 5.0 0.71
PULL QUT
= 4.0 0.57 = 40 0.57
£ £
Z \z z g PULL IN \\\ z
o 3.0 0.43 R o 30 0.43 R
% \ PULL OPT o § \ \\ o
S 20 \ 0.28 S 20 N 0.28
PULL IN
\
1.0 0.14 1.0 0.14
% 100 200 300 400 500 600  700° % 100 200 300 400 500 600  700°
SPEED (PPS) SPEED (PPS)
Specifications NOTE: Refer to page 7 for switching sequence
Part Unipolar Bipolar
Number 26M024B1U 26M024B2U 26M024B1B 26M024B2B
DC Operating Voltage 5 12 5 12
Res. per Winding Q 20.4 118 19.6 113
Ind. per Winding mH 6.4 33.8 13.8 72.9
Holding Torque mNem/oz-in" 4.9/0.7 7.1/1.0
Rotor Moment of Inertia gem? 1.1 x 10*
Detent Torque mNem/oz-in 1.06/0.15
Step Angle 15°
Step Angle Tolerance’ +1°
Steps per Rev. 24
Max Operating Temp. 100°C
Ambient Temp Range
Operating -20°C to 70°C
Storage -40°C to 85°C
Bearing Type Bronze sleeve
Insulation Res. at 500Vdc 100 megohms
Dielectric Withstanding Voltage 650 +50 VRMS 60 Hz for 1 to 2 seconds
Weight g/oz 28 g/1 oz
Lead Wires 28 AWG

T Measured with 2 phases energized.

For information or to place an order in North America: 1 (203) 271-6444 Europe: (44) 1276-691622 Asia: (65) 7474-888

The specifications in this publication are believed to be accurate and reliable. However, it is the responsibility of the
product user to determine the suitability of Thomson products for a specific application. While defective products will
be replaced without charge if promptly returned, no liability is assumed beyond such replacement.
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Series 35M048B, 35M024B & 35M020B Stepper Motors

] Dimensions: mm/inches

50.04 £38 11.30 £64 18.54 —]
TIT0 0TS 445 £025 7307
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STRIPPED
TORQUE VS SPEED TORQUE VS SPEED TORQUE VS SPEED
35M048B L/R 2 PHASE DRIVE 35L024B L/R 2 PHASE DRIVE 35M020B L/R 2 PHASE DRIVE
16.0 2.26 16.0 2.26 16.0 2.26
14.0 1.98 14.0 q\ 1.98 14.0 1.98
2 12.0 W 1.70 = 12.0 - 1.70 £ 12.0 oL dur 1.70
Z 100 \‘ PULL pUT 1.42 2 10.0 N PULL DUT 142 2 100 142
E N z E N\ z 1| £ 1IN z
w 8.0 114 3 w 80 N 114 3 w 80 S NS 114 3
3 \ IS} 3 pulL NN N o 3 NN o
x 6.0 ‘ 0.85 x 6.0 0.85 x 6.0 & 0.85
o pullin N NG o \ \\ % PULLIN\
F a0 N 057 F a0 057 F a0 0.57
N\ A AY N A
2.0 N 0.28 2.0 0.28 2.0 \ 0.28
00 100 200 300 400 500 600 700O 00 100 200 300 400 500 600 7000 o0 100 200 300 400 500 600 7000
SPEED (PPS) SPEED (PPS) SPEED (PPS)
Specifications NOTE: Refer to page 7 for switching sequence
Part Number 35M048B1U 35M048B2U 35M024B1U 35M024B2U 35M020B1U 35M020B2U
DC Operating Voltage 5 12 5 12 5 12
Res. per Winding Q 12.5 72 12.5 72 125 72
Ind. per Winding mH 7.8 36 7 34 6.6 30
Holding Torque mNem/oz-in' 18.4/2.6 16.93/2.4 13.4/1.9
Rotor Moment of Inertia gem? 2x10* 2x10* 2 x10*
Detent Torque mNem/oz-in 1.8/0.26 1.8/0.26 1.8/0.26
Step Angle 7.5° 15.0° 18.0°
Step Angle Tolerance'’ +.5° +1° +1.2°
Steps per Rev. 48 24 20
Max Operating Temp. 100°C
Ambient Temp Range
Operating -20°C to 70°C
Storage -40°C to 85°C
Bearing Type Bronze sleeve
Insulation Res. at 500Vdc 100 megohms
Dielectric Withstanding Voltage 650 +50 VRMS 60 Hz for 2 seconds
Weight g/oz 79/2.8
Lead Wires 26 AWG

T Measured with 2 phases energized.

For information or to place an order in North America: 1 (203) 271-6444 Europe: (44) 1276-691622 Asia: (65) 7474-888

The specifications in this publication are believed to be accurate and reliable. However, it is the responsibility of the
, H M N product user to determine the suitability of Thomson products for a specific application. While defective products will
be replaced without charge if promptly returned, no liability is assumed beyond such replacement.
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Series 35L048B, 35L024B & 35L020B Stepper Motors

Dimensions: mm/inches

50.04 .38 11.30 £64 21.08 —=
TI70 £015 5 =05 m
le— 4201 210 ——] 8] £05 ——snlem-
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000
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STRIPPED
TORQUE VS SPEED TORQUE VS SPEED TORQUE VS SPEED
35L048B L/R 2 PHASE DRIVE 35L024B L/R 2 PHASE DRIVE 35L020B L/R 2 PHASE DRIVE
18 2.56 18 2.56 18 2.56
“

16 N 2.27 16 2.27 16 2.27
s 14 1.99 14 1.99 14 1.99
E12 1.70 £ 12—y 1.70 T 12 1.70

PULL PUT : :

%m \ N 142 E %10 = t\ oL ot 1.42 E %10 ~ 1.42 E
38 1 \ 114 O =) 8 AN \ 114 O =) 8 NSO UT 114 3
x 6 0.85 g 6 FOTN N 0.85 g 6 0.85
o o - \ o PULL IN\

4 .57 Lt .57 Lt .57

N NN

2 28 2 28 2 28

0 N 0 0 AN 0 0 I 0

0 100 200 300 400 500 600 0 100 200 300 400 500 600 0 100 200 300 400 500 600

SPEED (PPS) SPEED (PPS) SPEED (PPS)
Specifications NOTE: Refer to page 7 for switching sequence
Part Number 35L048B1U 35L.048B2U 35L024B1U 35L024B2U 35L020B1U 35L020B2U

DC Operating Voltage 5 12 5 12 5 12
Res. per Winding Q 11 64 11 64 11 64
Ind. per Winding mH 7 38 7 34 7 30
Holding Torque mNem/oz-in' 27.5/3.9 21.1/3.0 17.7/2.5
Rotor Moment of Inertia gem? 4.0 x 10" 4.0 x10* 4.0 x 10*
Detent Torque mNem/oz-in 2.5/.36 2.5/.36 2.5/.36
Step Angle 7.5° 15.0° 18.0°
Step Angle Tolerance’ +.5° +1° +1.2°
Steps per Rev. 48 24 20
Max Operating Temp. 100°C

Ambient Temp Range
Operating
Storage

-20°C to 70°C
-40°C to 85°C

Bearing Type

Bronze sleeve

Insulation Res. at 500Vdc

100 megohms

Dielectric Withstanding Voltage

650 50 VRMS 60 Hz for 2 seconds

Weight g/oz

88/3.1

Lead Wires

26 AWG

T Measured with 2 phases energized.

For information or to place an order in North America: 1 (203) 271-6444 Europe: (44) 1276-691622 Asia: (65) 7474-888

The specifications in this publication are believed to be accurate and reliable. However, it is the responsibility of the
product user to determine the suitability of Thomson products for a specific application. While defective products will
be replaced without charge if promptly returned, no liability is assumed beyond such replacement.

EAIRPAX MECHATRONICS
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Series 42M048C Stepper Motors

Dimensions: mm/inches
5649 38 1143 £33 — 2195
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1.5¢ 213 .
49.48 210 1]
8] £05 ———o={l 221
1 87
MAX
=4}
MAX
$10.000 '82? _'_ _1
$.3937 t(%)gg [D]
+3000 -3 %% J 3048 1127
10000 : 00 1.
61181 %? REF E] U_L
8.9 REF
3B 127 133
STRIPPED
TORQUE VS SPEED TORQUE VS SPEED
UNIPOLAR 42M048C L/R 2 PHASE DRIVE BIPOLAR 42M048C L/R 2 PHASE DRIVE
70 9.91 70 9.91
60 8.50 60 8.50
50 7.08 50 7.08
g 5 TN
Z 40 N 566 z Z 40 N 566 z
w N w \\ puLL{out N
2 2
o 30 4.25 & 30 \ 4.25
o o
e 20 - 2.83 e 20 — 2.83
PYLL IN \ N : \ '
10 1.42 10 1.42
0 0 0 0
0 50 100 150 200 250 300 350 400 0 50 100 150 200 250 300 350 400
SPEED (PPS) SPEED (PPS)
Specifications NOTE: Refer to page 7 for switching sequence
Part Unipolar Bipolar
Number 42M048C1U 42M048C2U 42M048C1B 42M048C2B
DC Operating Voltage 5 12 5 12
Res. per Winding Q 9.1 52.4 9.1 52.4
Ind. per Winding mH 7.5 46.8 14.3 77.9
Holding Torque mNem/oz-in" 73.4/10.4 87.5/12.4
Rotor Moment of Inertia gem? 12.5 x 10*
Detent Torque mNem/oz-in 9.2/1.3
Step Angle 7.5°
Step Angle Tolerance’ +.5°
Steps per Rev. 48
Max Operating Temp. 100°C
Ambient Temp Range
Operating -20°C to 70°C
Storage -40°C to 85°C
Bearing Type Bronze sleeve
Insulation Res. at 500Vdc 100 megohms
Dielectric Withstanding Voltage 650 +£50 VRMS 60 Hz for 1 to 2 seconds
Weight g/oz 144/5.1
Lead Wires 26 AWG

T Measured with 2 phases energized.

For information or to place an order in North America: 1 (203) 271-6444 Europe: (44) 1276-691622 Asia: (65) 7474-888

THOMSON

AIRPAX MECHATRONICS

The specifications in this publication are believed to be accurate and reliable. However, it is the responsibility of the
product user to determine the suitability of Thomson products for a specific application. While defective products will
be replaced without charge if promptly returned, no liability is assumed beyond such replacement.
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Series 42M100B Stepper Motors

Dimensions: mm/inches
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STRIPPED

Dt

TORQUE VS SPEED TORQUE VS SPEED
UNIPOLAR 42M100B L/R 2 PHASE DRIVE BIPOLAR 42M100B L/R 2 PHASE DRIVE
35.0 4.96 35.0 4.96
30.0 4.25 30.0 S 4.25
PULL[oUT \\ PULL|OUT
_. 250 \ 3.54 _. 250 \\ 3.54
£ £
é 20.0 \ 2.83 é 20.0 V=N N 2.83
o N % o / PULLIN N \\ =
> 150 7 213§ S 150 N 213
< TPULL|IN \ nl < N
O 100 1.42 O 100 1.42
5.0 0.71 5.0 0.71
0 0 0 0
0 50 100 150 200 250 300 350 400 0 50 100 150 200 250 300 350 400
SPEED (PPS) SPEED (PPS)
Specifications at the Rotor NOTE: Refer to page 7 for unipolar switching sequence
Part Unipolar Bipolar
Number 42M100B1U 42M100B2U 42M100B1B 42M100B2B
DC Operating Voltage 5 12 5 12
Res. per Winding Q 12.5 75 125 75
Ind. per Winding mH 6.6 37.7 11.3 62.1
Holding Torque mNem/oz-in" 45.2/6.4 49.4/7.0
Rotor Moment of Inertia gem? 11.8 x 10*
Detent Torque mNem/oz-in 5.0/0.7
Step Angle 3.6°
Step Angle Tolerance’ +0.25°
Steps per Rev. 100
Max Operating Temp. 100°C

Ambient Temp Range
Operating
Storage

-20°C to 70°C
-40°C to 85°C

Bearing Type

Bronze sleeve

Insulation Res. at 500Vdc

100 megohms

Dielectric Withstanding Voltage

650 +50 VRMS 60 Hz for 1 to 2 seconds

Weight g/oz

88/31

Lead Wires

28 AWG

T Measured with 2 phases energized.

For information or to place an order in North America: 1 (203) 271-6444 Europe: (44) 1276-691622 Asia: (65) 7474-888

THOMSON

IRPAX MECHATRONICS

The specifications in this publication are believed to be accurate and reliable. However, it is the responsibility of the
product user to determine the suitability of Thomson products for a specific application. While defective products will
be replaced without charge if promptly returned, no liability is assumed beyond such replacement.
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Series 57L048B, 57M024B & 57M048B Stepper Motors

Dimensions: mm/inches

79.38 +64 19.05 £51 57M 25.4 MAX
JTZ5 2025 T50 2020 10
|2z - 5L 2867 MAX
66,68 £13 /0 2010
i |
157 £13 ————=
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+00
911,13 -05
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@ % 3048 121
$.2498 0004 w WJ .Lm’ 50
127 £33
STRIPPED
TORQUE VS SPEED TORQUE VS SPEED TORQUE VS SPEED
57L048B L/R 2 PHASE DRIVE 57M024B L/R 2 PHASE DRIVE 57M048B L/R 2 PHASE DRIVE
80 11.3 80 113 80 11.3
70 9.92 70 9.92 70 9.92
geo _ 8.50 .EBO 8.50 ,E\GO 8.50
éEso N 708 _||Z 50 oo .08 éEso 7.08
£ \\ PULL|OUT ser | | S0 567% € pdiL odt o7
3 IMNN °llz PULLIN 3 PULL INTNS NN ©
£30 4.25 x 30 4.25 & 30 AN 4.25
o \ \ o o \\
=20 2.83 20 2.83 =20 2.83
AN N NN\

10 1.42 10 \ \\ 1.42 10 1.42
% 50 100 150 200 250 300 350 400° % 50 100 150 200 250 00 350 400° % 50 100 150 200 250 300 350 400"
SPEED (PPS) SPEED (PPS) SPEED (PPS)

Specifications NOTE: Refer to page 7 for switching sequence
Part Number 57L048B1U 57L048B2U 57M024B1U 57M024B2U 57M048B1U 57M048B2U
DC Operating Voltage 5 12 5 12 5 12
Res. per Winding Q 6.3 36 6.3 36 6.3 36
Ind. per Winding mH 7.0 38 4.5 24 5.0 26
Holding Torque mNem/oz-in" 205/25.0 55/7.8 74/10.5
Rotor Moment of Inertia gem? 3.4 x10°% 3.1x10°% 3.1x10°%
Detent Torque mNem/oz-in 9.9/1.4 9.9/1.4 9.9/1.4
Step Angle 7.5° 15.0° 7.5°
Step Angle Tolerance’ +.5° +1° +.5°
Steps per Rev. 48 24 48
Max Operating Temp. 100°C
Ambient Temp Range
Operating -20°C to 70°C
Storage -40°C to 85°C
Bearing Type Bronze sleeve
Insulation Res. at 500Vdc 100 megohms
Dielectric Withstanding Voltage 650 + 50 VRMS 60 Hz for 2 seconds
Weight g/oz 281/9.9 239/8.4 239/8.4
Lead Wires 26 AWG 26 AWG 26 AWG

T Measured with 2 phases energized.

For information or to place an order in North America: 1 (203) 271-6444 Europe: (44) 1276-691622 Asia: (65) 7474-888

THOMSON

AIRPAX MECHATRONICS

The specifications in this publication are believed to be accurate and reliable. However, it is the responsibility of the
product user to determine the suitability of Thomson products for a specific application. While defective products will
be replaced without charge if promptly returned, no liability is assumed beyond such replacement.
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Series 60L048B & 60L024B Stepper Motors

Dimensions: mm/inches
79.38 264 1905 £51 31.85 —=1
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STRIPPLD
TORQUE VS SPEED TORQUE VS SPEED
60L024B L/R 2 PHASE DRIVE 60L048B L/R 2 PHASE DRIVE
140 19.82 140 19.82
N
120 16.99 120 - 16.99
100 14.16 100 S 14.16
g | £ N |
E 80 —~ 1133 2 E 80 AN \ oL ouT 11.33 2
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o PULL IN N S \\\
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% 50 100 150 200 250° % 50 100 150 200 250°
SPEED (PPS) SPEED (PPS)
Specifications NOTE: Refer to page 7 for switching sequence
Part Number 60L048B1U 60L048B2U 60L024B1U 60L024B2U
DC Operating Voltage 5 12 5 12
Res. per Winding Q 4.6 26 4.6 26
Ind. per Winding mH 6.0 33 5.4 29
Holding Torque mNem/oz-in' 198/28 141/20
Rotor Moment of Inertia gem? 9.5x 10° 9.5 x 10°
Detent Torque mNem/oz-in 21.2/3.0 21.2/3.0
Step Angle 7.5° 15°
Step Angle Tolerance'’ +.5° +1.0°
Steps per Rev. 48 24
Max Operating Temp. 100°C
Ambient Temp Range
Operating -0°C to 60°C
Storage -40°C to 85°C
Bearing Type Bronze sleeve
Insulation Res. at 500Vdc 100 megohms
Dielectric Withstanding Voltage 650 +50 VRMS 60 Hz for 2 seconds
Weight g/oz 440/15.5
Lead Wires 24 AWG

T Measured with 2 phases energized.

For information or to place an order in North America: 1 (203) 271-6444 Europe: (44) 1276-691622 Asia: (65) 7474-888

The specifications in this publication are believed to be accurate and reliable. However, it is the responsibility of the
product user to determine the suitability of Thomson products for a specific application. While defective products will
be replaced without charge if promptly returned, no liability is assumed beyond such replacement.
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Not available for sale in Europe

Series 4SQ Stepper Motors 1.8°

Dimensions: mm/in

Specifications

Part Number

4SQ - 120B34S
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NOTE: Refer to page 7 for unipolar switching sequence

Ambient Temp Range
Operating
Storage

-20°C to +50°C
-20°C to +60°C

Bearing Type

Bal, Double Shielded

Insulation Res. at 500Vdc 50 megohms
Dielectric Withstanding Voltage 500 Vac for 60 Sec
Weight g/oz 195/7

NOTE: Unless otherwise indicated all values shown are typical. Other windings available
on special order. Consult Thomson Airpax for availability of motors with 3.6° step angle.

T Measured with 2 phases energized.

For information or to place an order in North America: 1 (203) 271-6444

THOMSON

AIRPAX MECHATRONICS

26

™ Measured at 10mm from mounting plate surface

DC Operating Voltage 12

Res. per Winding Q 5 .

Ind. per Winding mH 26 Catalog P/N Construction

Holding Torque mNem/oz-in’ 65/9.2 . .

Rotor Moment of Inertia gem? 19x10° Example 1. Single Shaft Extension

Detent Torque mN=m/oz-in 8.5/01.2 [ 4SQ [—| 060 | [BA|

Step Angle 18° Single Shaft Extension

gtep AngIeRToIeranceT 1'25000/0 34 mm/1.3 Length
teps per Rev. .

Max. Radial Load" kg/Ib 488 Aluminum End Bells

Max. Axial Load kg/lb 8/17.6 —6 Volts

Max. Temp. Rise 55°C Basic Motor

Example 2. Double Shaft Extension

[4SQ |—[ 120 | [BF][34]

L—12 volts
Basic Motor

Double Shaft Extension

34 mm/1.3 Length

LSteel End Bells

Asia: (65) 7474-888

The specifications in this publication are believed to be accurate and reliable. However, it is the responsibility of the
product user to determine the suitability of Thomson products for a specific application. While defective products will
be replaced without charge if promptly returned, no liability is assumed beyond such replacement.



Series 4SHG Stepper Motors 1.8°  Not available for sale in Europe

Dimensions: mm/inches
.
"
20.60£.30 e OPTIONAL REAR
810 2012 +0 SHAFT SAME DIA
160m30 LENGTH: 19.00+.50
38.10+.03 7 0635908 748020
. +, R =
# 1500 £.001 T
S
} -
& j
O |, s30-05
£
57.4%5 2500-0006 s
o —{_L[B o500 " ———- —I-—e -
22602 G lclwma T === ° 2202012
€] ©
S ) i
5.00+.30 J L T H
47.14%13 972012 3008100
T.855 £.005 Nng£4 H i
+20
65100
7008 t
MODEL TYPE["A” DIMENSION for?olggo 38&.(())4
46.00£1.00 STRIPPED
48HG---A%6S | T870x.040
56.001.00
4SHG-—-ASS | 22052040
56MM MOTOR L/R 46MM MOTOR L/R
400 \ 56.6 ERY 425
250 35.4
300 425 ~
= £ 200 \ 283
£ PULL OpT : S )
é \ £ \ PULL PUT >
= z o z
w 200 26.3 N > 150 az N
B N 8 g
& o
°
o \ 100 14.2
100 42
\\ 50 7.1
0 0 % 200 400 600 800°
0 100 200 300 400 500 600
SPEED (PPS) SPEED (PPS)

Specifications NOTE: Refer to page 7 for unipolar switching sequence

Part Number (46 mm) (56 mm) Wiring Diagram
(For optional Rear Shaft, Remove Suffix| 4SHG 4SHG 4SHG 4SHG 4SHG 4SHG
“S” and Replace with Suffix “W”) | 060A46S | 120A46S | 240A46S | 060A56S | 120A56S | 240A56S M
DC Operating Voltage 6 12 24 6 12 24
Res. per Winding Q 7 27 104 4.7 20.5 79
Ind. per Winding mH 8.6 30 89 9 45 150
Holding Torque mNem/oz-in’ 388/55 | 388/55 353/50 600/85 600/85 600/85 -t
Rotor Moment of Inertia gem? 1x10? 1.67 x 10 ___ j
Detent Torque mNem/oz-in 49.4/7
Step Angle 1.8°
Step Angle Tolerance’ +5%
Steps per Rev. 200
Max. Radial Load™ kg/Ib 7/15.4
Max. Axial Load kg/lb 12126.4 z 'gl g 8 ;l 5 U
Max Temp. Rise 80°C
Ambient Temp Range + +
Operating -20°C to 50°C a4 G N al
Storage -20°C to 60°C = =
Bearing Type Ball, Double Shielded
Insulation Res. at 500Vdc 50 megohms
Dielectric Withstanding Voltage 500 Vac for 60 seconds
Weight g/oz 450/16 | 610/21.5

" Measured with 2 phases energized. " Measured at 10mm from mounting plate surface

For information or to place an order in North America: 1 (203) 271-6444 Asia: (65) 7474-888

The specifications in this publication are believed to be accurate and reliable. However, it is the responsibility of the
product user to determine the suitability of Thomson products for a specific application. While defective products will

be replaced without charge if promptly returned, no liability is assumed beyond such replacement.
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Series 26M048B Stepper Motors With Gear Trains (Type V)

i .

Dimensions: mm/in

] 2z02 u |
193]
1097 %0.51 -
1432 =020}
D 2169
— 7.137 x0.076 -] 10.92
1281 +003) £43)
e e
— | 1 36.32 4 }} @26.16 MAX
—— [1.43 (1031
/ 29870 | l
[1.176)
[3,‘2755,_* 23175 009
+.000
125 -002)
NOTE: Lead Wire Length 2921 %0051 -
+0.000 (115 £035)
M LONG W/ m STRIPPED 26.325 ~0051
[75+.5] [5+.125] +000
(249 -.002]
TORQUE VS SPEED TORQUE VS SPEED
UNIIPOLAR 26M048B L/R 2 PHASE DRIVE BIPOLAR 26M048B L/R 2 PHASE DRIVE
7.0 0.99 7.0 0.99
6.0 0.85 6.0 0.85
:g 5.0 0.71 :é 5.0 \ PULL OU 0.71
Z N Z N
€40 NN o oor 0.57 Eao T \ 057z
3 ™S 3 \ 8
53.0. SV B \ N 043 ,53'0' ‘\ < 043
2.0 \ \\\ 028 20 \ 0.28
10 T‘ 0.14 10 — 0.14
% 200 400 600 800 1000 12000 % 200 400 600 800 1000 12000
SPEED (PPS) MOTOR ONLY SPEED (PPS) MOTOR ONLY
Specifications (Motor Only) Available Gear Train Reductions
Part Unipolar Bipolar Par_t Gee}r Output Output Running Torque
Number 26M048B1U | 26M048B2U | 26M048B1B | 26Mo4gB2B | | Suffix | Ratio | Step Angle S@S’eed AoV @R PPs
100 PPS mNem/oz-in
DC Operating Voltage 5 12 5 12 Vi1 | 21| 375 62.50 8.9/1.16
Res. per Winding Q 19.6 110 19.8 108 V16 51 15° 25.00 17.01/2.41
Ind. per Winding mH 5.3 36.5 13.0 60.7 Vio 751 T00° 16.66 >1.08/3.00
Holding Torque mNem/oz-in' 9.2/1.3 10.6/1.5 Vol 1'0:1 '750 12'50 28.24/4.00
Rotor Moment of Inertia gm? 1.1x 10* Vo 15:1 - = 8.33 35'30/5'00
Detent Torque mMNem/oz-in 0.85/0.12 . ; - - .
Step Angle 75° -V27 | 20:1 .375° 6.25 46.88/6.64
Step Angle Tolerance' +5° -v31 | 30:1 .25° 4.17 70.6/10.00
Steps per Rev. 48 -V37 | 60:1 125 2.09 112.96/16.00
Max Operating Temp. 100°C

Ambient Temp Range
Operating
Storage

-20°C to 70°C
-40°C to 85°C

Bearing Type

Bronze sleeve

Insulation Res. at 500Vdc

100 megohms

Dielectric Withstanding Voltage

650+50 VRMS 60 Hz for 1 to 2 seconds

Weight g/oz

57.2/2

Lead Wires

28 AWG

" Measured with 2 phases energized.

How to Order

1. List Series 26M048B.
2. Add suffix -V11 to V37 for desired gear ratio.

Examples of Part Numbers

| 26m0488 | |-vi1]

2:1
Unipolar 12 Vdc

Basic Series

[26mo48B ]
301

Bipolar 5 Vdc
Basic Series

For information or to place an order in North America: 1 (203) 271-6444 Europe: (44) 1276-691622 Asia: (65) 7474-888
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The specifications in this publication are believed to be accurate and reliable. However, it is the responsibility of the
product user to determine the suitability of Thomson products for a specific application. While defective products will
be replaced without charge if promptly returned, no liability is assumed beyond such replacement.



Series 35M048B Stepper Motors With Gear Trains (Type X)

Dimensions: mm/in

Ambient Temp Range
Operating
Storage

-20°C to 70°C
-40°C to 85°C

Bearing Type

Bronze sleeve

ﬂ lw— 9.52520.38 1
(.375+,015)
53,84 INCLUDING ENDSHAKE
i2.123
= 47.62520.254 ] fo— 1.77840.254
(1.875.010) (.070%.010)
26.92
(1.06)
MAX
1194 -t — 13.71620.381
(.47) " ] L5405015)
1]
12,720,127 T
(.500.005) -
61.97 235941
(2441 4 } (31.415)
MAX
231758025 A
Z | waesigh W WT_
_ - sy el iz
Gear Train Rating: 141.2mNem/20 oz-in static S (2.2502383)  (50%.125)
35.3mN=m/5.0 0z-in running 19052127 -
TORQUE VS SPEED TORQUE VS SPEED
UNIPOLAR 35M048B L/R 2 PHASE DRIVE BIPOLAR 35M048B L/R 2 PHASE DRIVE
16.0 2.26 16.0 2.26
14.0 1.98 14.0 1.98
—~ 120 1.70 ~ 120 1.70
£ — IS N
Z 100 ™S\ PuLlour 1.42 Z 100 \ PULLIOUT 1.42
E ~y z £ \ z
w80 114 3 w80 114 3
g 60 \ 085 g 60 085
14 . . @ . 3 .
o PULL|IN \\ e PULL|IN \\ \
4.0 \ s 0.57 4.0 \ N 0.57
2.0 0.28 2.0 N 0.28
0 0 0 0
0 100 200 300 400 500 600 700 0 100 200 300 400 500 600 700
SPEED (PPS) MOTOR ONLY SPEED (PPS) MOTOR ONLY
Specifications (Motor Only) Available Gear Train Reductions
Part Unipolar Bipolar Part | Gear| Output Output | Running Torque
Number 35M048B1U | 35M048B2U | 35M048B1B | 35M048B2B | [ Suffix | Ratio| Step Angle | Speed RPM | - @240 PPS
@ 240 PPS mNem/oz-in
DC Operatl_ng .Voltage 5 12 5 12 X24 151 500° 20
Res. per VYanlng Q 12.5 72 12,5 72 X27 2011 375° 15
Ind. Per Winding mH _ 7.8 36 16.4 86.0 X31 301 550° 10
goidmsl Torqtie :nINorr;.n/oz-mZ 18.4/2.6 e 10.6/1.5 Xa7 601l 1250° 5 35.3/5.0 MAX™"
otor Moment of Inertia g=m X 35 T 751 1000° 2
Detent Torque mMNem/oz-in 1.8/0.26
-X45 | 150:1 .0500°
Step Angle L) X52 | 300:1 0250° 1
Step Angle Tolerance’ +.5° ~ y : .
o e & Tighetratngs valable
= | Ings aval .
Max Operating Temp. 100°C g o

How to Order

1. List Series 35M048B.
2. Add suffix -X24 to -X64 for desired gear ratio.

Examples of Part Numbers

Insulation Res. at 500Vdc

100 megohms

| 35M0488 | |-x24]

| 35Mm048B | |-x31]

Dielectric Withstanding Voltage 650+50 VRMS 60 Hz for 1 to 2 seconds 15:1 30:1
Weight g/oz 142/5 :
i Bipolar 5 Vdc
Lead Wires 26 AWG inpoﬁar 12 vdc Bipala
Basic Series Basic Series

" Measured with 2 phases energized.

For information or to place an order in North America: 1 (203) 271-6444 Europe: (44) 1276-691622 Asia: (65) 7474-888

/T THOMSON
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The specifications in this publication are believed to be accurate and reliable. However, it is the responsibility of the
product user to determine the suitability of Thomson products for a specific application. While defective products will
be replaced without charge if promptly returned, no liability is assumed beyond such replacement.
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Series 42M048C Stepper Motors With Gear Trains (Type

R)

T Measured with 2 phases energized.

Basic Series

Dimensions: mm/inches
5436
e ]
MaX
e ac0cir T Eis MAX
3.18 - [ree- WITH DECAL)
£1235)
G
SEE DETAIL A" L X
e WITH DECAL)
12.7 _@_ ] i
1.500) 242012
i ] S 2127200511 Al @resar
12.500+.000)
-002
Detail “A” <05
W w (12)
9.53 MIN
#6-32 NC-2B oo £379] TF
2 HoLEs-DEPTH 332050, ||‘ T 12,7 REF
! ’_ [344] (.51 STRIPPED
2.36+.051 ] D180 0+2°5
[093+.002] [[..125;.0001
-.001
TORQUE VS SPEED TORQUE VS SPEED
UNIPOLAR 42M048C L/R 2 PHASE DRIVE BIPOLAR 42M048C L/R 2 PHASE DRIVE
70 9.91 70 9.91
60 8.50 60 8.50
50 7.08 50 7.08
B B N
Z 40 N0 oo 566 z Z 40 AN 566 z
w N N w \\ puLLJouT N
3 30 \ 425 3 30 \ 4.25
14 @
R 20 Ut » e 2.83 ° 20 -+ 2.83
PYLL IN \ ] . \ .
10 1.42 10 1.42
0 0 0 0
0 50 100 150 200 250 300 350 400 0 50 100 150 200 250 300 350 400
SPEED (PPS) SPEED (PPS)
Specifications (Motor Only) Available Gear Train Reductions
Part Bipolar Unipolar Part | Gear Output Output  [Running Torque
Number 42M048C1B | 42M048C2B | 42M048C1U | 42M048C2U Suffix | Ratio | Step Angle ( Speed RPM | @ 240 PPS
ele ey = o = o @240 PPS Nem/oz-in
perating Voltage RI2 | 251 | 3.00° 50 0.078/11
Res. per V\(ln(:.llng Q 9.1 52.4 9.1 52.4 Ri6 | 51 150° 25 0.155/22
Ind. per Winding mH 14.3 77.9 75 46.8 R21 | 101 75° 125 0.318/45
Holding Torque mNem/oz-in' 87.5/12.4 73.4/10.4 -R24 | 15:1 .50° 8.33 0.473/67
Rotor Moment of Inertia g=m? 12.5 x 10+ -R27 | 20:1 375° 6.25 0.635/90
Step Angle 750 -R31 | 30:1 25° 4.17 0.706/100 max
Step Angle Tolerance' +0.5° -R36 | 50:1 .15 25 0.706/100 max
-R39 | 751 .10° 1.67 0.706/100 max
Steps per Rev. 48
Max Operating Temp. 100°C
Ambient Temp Range . ) How to Order
Operating 220°C to 70°C 1. List Serlt_as 42M048C. _
Storage -40°C to 85°C 2. Add suffix -R12 to -R39 for round diecast.
Bearlng Type Bronze sleeve Example of Part Numbers
Insulation Res. at 500Vdc 100 megohms
Weight g/oz 312/11.0 [42mo48C | [-R24]
Lead Wires No. 26 AWG I—15:1 (round)

Unipolar 12 Vdc

For information or to place an order in North America: 1 (203) 271-6444 Europe: (44) 1276-691622 Asia: (65) 7474-888
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The specifications in this publication are believed to be accurate and reliable. However, it is the responsibility of the
product user to determine the suitability of Thomson products for a specific application. While defective products will
be replaced without charge if promptly returned, no liability is assumed beyond such replacement.



Series 42M048C Stepper Motors With Gear Trains (Type Z)

Dimensions: mm/inches

875
55.55 yax R
12.1871 3.18 —w -
(125) = 2385 0y "
47.63£0.15 (9391
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-.0003
TORQUE VS SPEED TORQUE VS SPEED
UNIPOLAR 42M048C L/R 2 PHASE DRIVE BIPOLAR 42M048C L/R 2 PHASE DRIVE
70 9.91 70 9.91
60 8.50 60 8.50
50 7.08 __50 7.08
£ g N
Z 40 N0 oo 566 z g 40 N 566 z
y . 5 nt \\ puLL|out 3
3 30 \ 4.25 3 30 4.25
o x
P 20 a7 N P 2.83 R 20 Qg 2.83
PYLL IN \ g . \ .
10 1.42 10 1.42
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0 50 100 150 200 250 300 350 400 0 50 100 50 200 250 300 350 400
SPEED (PPS) SPEED (PPS)
Specifications (Motor Only) Available Gear Train Reductions
Part Bipolar Unipolar Part | Gear Output Output Running Torque
Number 42M048C1B | 42M048C2B | 42M048C1U | 42M048C2U Suffix | Ratio |Step Angle| Speed RPM @240 PPS
- @ 240 PPS Nem/oz-in
DC Operating Voltage 5 12 5 12 216 | 51 Te0- - 0.155/22
Res. per Winding Q 9.1 52.4 9.1 52.4 - - — :
ind. per Winding mH 143 77.9 75 46.8 2l | 101 | 7S 125 0.318/45
Holding Torque mNem/oz-in' 87.5/12.4 73.4/10.4 -Z24 | 151 50 . 8.33 0.473/67
Rotor Moment of Inertia g*m? 12.5 x 10* -Z27 | 2011 375 625 0.635/90
Step Angle 750 -Z31 | 30:1 .25 4.17 0.953/135
Step Angle Tolerance' +0.5° -Z36 | 50:1 .15 25 1.412/200 max
Steps per Rev. 48
Do e row 10 Order
o g 20°C 10 70°C 1. List Series 42M048C.
perating ) 0 2. Add suffix -Z16 to -Z36 for pear diecast gearbox.
Storage -40°C to 85°C
Bearlng Type Bronze sleeve Example of Part Numbers
Insulation Res. at 500Vdc 100 megohms -
Weight g/oz 312/11.0 [42moasc [ 1U | [-z24]
Lead Wires No. 26 AWG 15:1 (pear)

T Measured with 2 phases energized.

For information or to place an order in North America: 1 (203) 271-6444

The specifications in this publication are believed to be accurate and reliable. However, it is the responsibility of the
product user to determine the suitability of Thomson products for a specific application. While defective products will

be replaced without charge if promptly returned, no liability is assumed beyond such replacement.

Basic Series Unipolar 5 Vdc

Europe: (44) 1276-691622 Asia: (65) 7474-888
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Stepper Motor Terminology

Step Angle: The nominal angle that the motor shaft rotates for each
winding polarity change.

Step Accuracy: The per step deviation from the nominal step angle of an
unloaded motor. May be expressed as a percent or in degrees.

Holding Torque: The torque required to deflect the rotor a full step with
the motor energized and in a standstill condition.

Residual Torque: The non-energized detent torque due to the effects of
the permanent magnet and bearing friction.

Pull Out Torque: The maximum torque load that the motor can drive, at
a fixed frequency, without losing synchronism.

Pull In Torque: The maximum torque load the motor can start and stop
with, at a fixed frequency, without loss of a step.

Pull In Rate: The stepping rate at which a motor with no external load
inertia can start and stop without losing a step.

Ramping: A control method used to vary the pulse rate to accelerate from
zero steps per second to the running rate, or from any step rate to a
different rate — whether it is accelerating or decelerating.

Torque-To-Inertia Ratio: The holding torque of a motor divided by the
rotor inertia. This ratio is sometimes used to relate the step response of
one motor size or design to another.

Step Response: The motor shaft rotational response to a step command
related to time.

Overshoot: The amount the motor shaft may rotate beyond the step
angle before it comes to rest at the step angle position.

Drive: The switching circuitry which controls the stepper motor.

Pulse Rate: The rate, pulses per second, at which pulses are fed to a
drive. In most cases, the pulse rate is the stepping rate or running rate.

For information or to place an order in North America: 1 (203) 271-6444 Europe: (44) 1276-691622 Asia: (65) 7474-888

The specifications in this publication are believed to be accurate and reliable. However, it is the responsibility of the
product user to determine the suitability of Thomson products for a specific application. While defective products will

be replaced without charge if promptly returned, no liability is assumed beyond such replacement.
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Introduction to Digital Linear Actuators

Thomson Airpax Mechatronics manufactures digital linear actuators (DLA's). These are modified rotary stepper motors, with rotors that
include a molded thread that mates to an externally threaded shaft (lead screw). Rotary motion is converted to linear movement, with the
travel per step determined by the pitch of the lead screw and step angle of the motor.

B High linear resolution in a complete solution package
B |deal for fast and precise positioning
B Available in three package sizes based on our (26mm, (@B5mm and (567mm stepper motors
B Available in linear travel per step .001" (.025mm) to .004" (182mm)
B Available with output force up to 20 Ib (89 Newtons)
Thomson Airpax Mechatronics DLA products are ideally suited for applications such as:
B Computer Peripherals B HVAC B |nstrumentation
B Office Automation B Medical
Call or E-Mail and discuss your application with an expert

North America: 1 (203) 271-6444 Europe: (44) 1276-691622 Asia: (65) 7474-888
motorinfo@snet.net info@tammail.com airpax@tamsales.com.sg

Standard Switching Sequence for Linear Actuators — Unipolar Drive 5Vdc and 12Vdc

1] 02 | 03] o4 Lead Wire Color Codes

|_
3
ON | OFF | ON | OFF Series | Q1 Q2 Q3 Q4 il
92100 RED (2)
oN | ofF | ofF | on 5v&12v| YEL ORN BLK BRN | GRN (5)
:l 92200 | GrN GRY BLU WHT RED
OFF | ON | OFF | ON Y
11213 rals5]|6 OFF | ON | ON | OFF | 9%380 YEL BLK ORN BRN RED
L] Unipolar Drive gzsztf)o GRN GRY BLU WHT RED
Note: Chart sequence 92400
repeats arter rour puises. rFor BLK RN BRN RED
(See chart peats after four pul F 12v YEL 0

outward thrust, use switching
QL Q21Q3 Q4  for proper from top of chart to bottom.
color codes) For inward thrust, use

switching from bottom of
chart 0 top /T THOMSON
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Series K92100 & L92100 Digital Linear Actuators

Series 92100 Digital Linear

Actuators

The Series 92100 bidirectional linear actuator is a
stepper motor that has been modified by
incorporating a pre-loaded ball bearing and an
internally threaded rotor with a lead screw shaft.
Energizing the unit’s coil in proper sequence will
cause the threaded shaft to move out or back
into the rotor in linear increments of .001”, .002”
or .004” per pulse.

The actuator shaft will remain in position when
power is removed. The actuator shaft of the Series
K92100 has a maximum travel of 1/2”. Maximum
travel of the Series L92100 shaft is 1 7/8”. The
Linear Force Chart shows typical forces available
vs. pulse rates. “K” units contain an integral
anti-rotational shaft feature. “L” units require an
external means of preventing shaft rotation.

These devices are particularly useful for
applications, such as valve actuators, variable
displacement pumps, etc., where rapid
movement to a particular linear position is
required. Actuators for applications requiring
different step increments, force outputs or
extended travel can be provided on a special
basis. Please supply us with complete
specifications of your requirements.

Specifications

Part Number DC Maximum Linear Maximum Minimum Unipolar Drive
Operating Travel Travel Force Holding Force Max Pull-in Rate (Steps/Sec) 380
Voltage Per Step (Unenergized) Max Pull-out Rate (Steps/Sec) 650
K92111-P1 5 0.5 (12.7mm) |.001" (.025mm) | 45 oz (12.5N) | 60 oz (16.68N) | |.POWer Consumption: 3.5 Watts
K92111-P2 12 Insul:atlon Resistance: ZQMQ
Y Bearings: Radial Ball
L92111-P1 5 1.875” (47.6mm) Weight: 1507, (425 o)
L92111-P2 12 Operating Temp. Range: -20°C to 70°C
K92121-P1 5 0.5” (12.7mm) | .002” (.05mm) | 26 oz (7.23N) | 40 oz (11.13N) Storage Temp. Range: -40°C to 85°C
K92121-P2 12 Coil Data -P1 (5Vvdc) -P2 (12vdc)
L92121-P1 5 1.875” (47.6mm) Resistance Per Phase: 15Q 84Q
L92121-P2 12 Inductance Per Phase: 5mH 29mH
K92141-P1 5 0.5” (12.7mm) | .004” (.10mm) | 16 oz (4.45N) | 7 oz (1.95N)
K92141-P2 12
L92141-P1 5 1.875” (47.6mm)
L92141-P2 12

Note: Shaft Options Series K92100
Add Suffix-S1 for #4-40 NC-2A Threaded Tip
Add Suffix-S2 for #2-56 NC-2A Threaded Tip

For information or to place an order in North America: 1 (203) 271-6444 Europe: (44) 1276-691622 Asia: (65) 7474-888

The specifications in this publication are believed to be accurate and reliable. However, it is the responsibility of the
product user to determine the suitability of Thomson products for a specific application. While defective products will

be replaced without charge if promptly returned, no liability is assumed beyond such replacement.
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Dimensions: mm/in S1. OPTION 1486 025
#4-40 NC-2A .585 010 2108
S2  OPTION 830 MAX
#2-56 NC-2A
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For information or to place an order in North America: 1 (203) 271-6444 Europe: (44) 1276-691622 Asia: (65) 7474-888

The specifications in this publication are believed to be accurate and reliable. However, it is the responsibility of the
product user to determine the suitability of Thomson products for a specific application. While defective products will

be replaced without charge if promptly returned, no liability is assumed beyond such replacement.
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Series K92200 & L92200 Digital Linear Actuators

Specifications

Series 92200 Digital Linear

Actuators

The Series 92200 bidirectional linear actuator is a
stepper motor that has been modified by
incorporating an internally threaded rotor and
fitting it with a lead screw shaft. Energizing the
unit’s coils in proper sequence will cause the
threaded shaft to move out of or back into the
rotor in linear increments of .001”, .002”, or .003”
per pulse. The actuator shaft will remain in
position when power is removed.

Series 92200 is rated with a maximum linear
force of 75 ounces. The actuator shaft has a
maximum travel of 0.875” for the “K” unit and
2.5” for the “L” unit. The Linear Force Graph
shows typical forces available vs. pulse rates.
“K” units contain an integral anti-rotational shaft
feature. “L” units require an external means of
preventing shaft rotation.

Use this actuator wherever precise response and
precision movements are essential. Typical
applications include valve actuation and variable
displacement pump regulation in process control
situations and medical equipment. Unique step
increment, force output or travel needs can be
handled on a special basis.

Please supply us with complete specifications of
your requirements.

Unipolar Drive

Max Pull-in Rate (Steps/Sec) 425

Max Pull-out Rate (Steps/Sec) 700
Power Consumption: 5 Watts
Insulation Resistance: 20 MQ
Bearings: Radial Ball
Weight: 7 0z. (198 gr.)
Operating Temp. Range: -20°C to 70°C
Storage Temp. Range: -40°C to 85°C
Coil Data -P1 (5Vdc) -P2 (12Vdc)
Resistance Per Phase: 10Q 58Q
Inductance Per Phase: 5.2mH 30mH

Part Number DC Maximum Linear Maximum Minimum

Operating Travel Travel Force Holding Force
Voltage Per Step (Unenergized)

K92211-P1 5 .875” (22.2mm) |.001” (.025mm) | 75 0z (20.9N) | 40 oz (11.1N)

K92211-P2 12

L92211-P1 5 2.5” (63.5mm)

L92211-P2 12

K92221-P1 5 .875” (22.2mm) | .002” (.05mm) | 55 0z (15.3N) | 20 oz (5.6N)

K92221-P2 12

L92221-P1 5 2.5” (63.5mm)

L92221-P2 12

K92231-P1 5 .875” (22.2mm) |.003” (.076mm) | 32 oz (8.9N) 8 0z (2.2N)

K92231-P2 12

L92231-P1 5 2.5” (63.5mm)

L92231-P2 12

Note: Part number without suffix will be supplied with #4-40 NC-2A Threaded
Part number with suffix -S1 will be supplied with #2-56 NC-2A Threaded

For information or to place an order in North America: 1 (203) 271-6444 Europe: (44) 1276-691622 Asia: (65) 7474-888
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THOMSON

IRPAX MECHATRONICS

The specifications in this publication are believed to be accurate and reliable. However, it is the responsibility of the
product user to determine the suitability of Thomson products for a specific application. While defective products will
be replaced without charge if promptly returned, no liability is assumed beyond such replacement.
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For information or to place an order in North America: 1 (203) 271-6444 Europe: (44) 1276-691622 Asia: (65) 7474-888

The specifications in this publication are believed to be accurate and reliable. However, it is the responsibility of the
product user to determine the suitability of Thomson products for a specific application. While defective products will

be replaced without charge if promptly returned, no liability is assumed beyond such replacement.
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Series L92400 Digital Linear Actuators

Specifications

Series 92400 Digital Linear

Actuators

The Series 92400 bidirectional linear actuator is a
stepper motor that has been modified by
incorporating an internally threaded rotor and
fitting it with a lead screw shaft. Energizing the
unit’s coils in proper sequence will cause the
threaded shaft to move out of or back into the
rotor in precise linear increments of .001” or
.002” per pulse. The actuator shaft will remain in
position when power is removed.

Series 92400 is rated with a maximum linear force
of 20 pounds. The actuator shaft has a maximum
travel of 3”. This unit needs an external means for
preventing shaft rotation. The Linear Force Graph
charts typical forces available vs. pulse rates.

This actuator is ideal for exact response and
precision movements. Typical applications include
valve actuation and variable displacement pump
regulation in process control situations and in
medical equipment, and pneumatic valve control
in air brake systems. Unique step increment,
force output or travel needs can be handled on a
special basis.

Please supply us with complete specifications of
your requirements.

Unipolar Drive

Part Number DC Maximum Linear Maximum Minimum
Operating Travel Travel Force Holding Force
Voltage Per Step (Unenergized)
L92411-P1 5 3”(76.2mm) |.001” (.025mm) | 20 Ib (88N) >20 |b (88N)
L92411-P2 12
L92421-P1 5 3” (76.2mm) |.001” (.025mm) | 16 Ib (71N) >16 Ib (71N)
L92421-P2 12

Max Pull-in Rate (Steps/Sec) 275

Max Pull-out Rate (Steps/Sec) 450
Power Consumption: 12Watts
Insulation Resistance: 20 MQ
Bearings: Radial Ball
Weight: 1 Ib (0.45 Kilo)

Operating Temp. Range: -20°C to 70°C

Storage Temp. Range: -40°C to 85°C

Coil Data -P1 (5Vdc) -P2 (12Vdc)
Resistance Per Phase: 4.3Q 25Q
Inductance Per Phase: 5mH 25mH

For information or to place an order in North America: 1 (203) 271-6444 Europe: (44) 1276-691622 Asia: (65) 7474-888

THOMSON

EMRPAX MECHATRONICS

The specifications in this publication are believed to be accurate and reliable. However, it is the responsibility of the
product user to determine the suitability of Thomson products for a specific application. While defective products will
be replaced without charge if promptly returned, no liability is assumed beyond such replacement.
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The specifications in this publication are believed to be accurate and reliable. However, it is the responsibility of the
product user to determine the suitability of Thomson products for a specific application. While defective products will
be replaced without charge if promptly returned, no liability is assumed beyond such replacement.
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New! Brushless DC Motors Coming Soon

In 1999, Thomson Airpax Mechatronics will be launching a state-of-the-art family of Brushless DC (BLDC) Motors designed for maximum
efficiency and speed control. These motors feature permanent magnet rotors, laminated stators, and spindles with ball bearings. They are
available with or without on-board electronics.

Efficiency maximized by integrating speed control through on-board electronics

Available in 58 mm and 98 mm diameter frame sizes

Outside rotor construction provides low instantaneous speed variation (ISV) and minimizes
impact of load variation

Low electromagnetic interference (EMI)
Low audible noise

Low temperature rise

3 - 5 times the life of conventional brush type DC motors

Thomson Airpax Mechatronics BLDC motors are ideally suited for applications such as:

B Actuators/Linear Systems B Computer Peripherals B Medical Equipment

B Aircraft B Copiers and Scanners B Pumps

B Appliances B HVAC (Damper Control B Robotics

B Automotive and Air Movement) B Scientific Instruments
B Business Machines W Mai Sorters B Servo Control Systems

Call or E-Mail and discuss your application with an expert

North America: 1 (203) 271-6444 Europe: (44) 1276-691622 Asia: (65) 7474-888
motorinfo@snet.net info@tammail.com airpax@tamsales.com.sg

The specifications in this publication are believed to be accurate and reliable. However, it is the responsibility of the
product user to determine the suitability of Thomson products for a specific application. While defective products will

be replaced without charge if promptly returned, no liability is assumed beyond such replacement.
AIRPAX MECHATRONICS



Motion Control Solutions From Thomson Industries

TMC-2000 Motion Controller

« High performance, stand alone, multi axis servo and stepper motor controller

= Performs point to point motion, linear and circular interpolation, contouring, electronic
gearing, electronic cam, and jogging

= Powerful yet simple instruction set supports multitasking, user variables and arrays,
arithmetic and logic functions, position latch, event triggers, error handling and more.

» Servo Setup Kit* software for Windows® provides communications, program editing,
tuning and diagnostics

« All optoisolated I/O

AXI-PAK* Complete Servo Axis Packages
« A complete servo axis that operates either with a motion controller or as a smart stand
alone drive

« Includes a matched BLX brushless motor, OMNIDRIVE* digital servo drive, professionally
molded cables, OMNI LINK* setup software, and documentation for a fast and worry free
installation

« The latest technology and most rugged design for a high performance industrial quality
turn key motion control solution

OMNIDRIVE Digital Servo Drives

« Fully digital “smart” brushless servo amplifier with integrated power supply

« Configurable for analog input, step and direction, serial link, encoder follower,
electronic gearing

= Indexing option for stand alone positioning capabilities
« Available in 0.5, 1, 2, 3, 7.5, and 15 kW continuous power ratings
» Included OMNI LINK setup and diagnostic software

BLX Brushless Servo Motors
= Superior magnetic and thermal design gives exceptional performance and the highest
torque per frame size

» Standard IP65 sealing, MS style fluid tight connectors, oversize bearings, and thermal
switch ensure a long and worry free service life

» A variety of frame sizes and winding configurations are available to suit your precise
application needs

« Internal bearing mounted commutating encoder provides precision and reliability

= Available with planetary gearheads and internal brakes

Call or E-mail and discuss your application with an expert.
Phone: 1-800-554-8466 E-mail: motion@thomsonmail.com Website: www.thomsoncontrol.com
*Trademark of Thomson Industries, Inc. THOMSON is registered in the U.S. Patent and Trademark Office and in other ETHOMSON*
countries. The specifications in this publication are believed to be accurate and reliable. However, it is the responsibility

of the product user to determine the suitability of Thomson products for a specific application. While defective products MOT/ION CONTROL DIVISION 4 1

will be replaced without charge if promptly returned, no liability is assumed beyond such replacement. Windows is a . .
registered trademark of Microsoft Corporation. 2 Channel Drive, Port Washington, NY 11050 USA



FOR MORE INFORMATION ON THE COMPLETE LINE OF THOMSON AIRPAX MECHATRONICS PRODUCTS
= PERMANENT MAGNET STEPPER AND GEARED MOTORS = DIGITAL LINEAR ACTUATORS = BRUSHLESS DC MOTORS

0] N T A
www.thomsonmotors.com

HEADQUARTERS (North America) EUROPE
THOMSON AIRPAX MECHATRONICS LLC THOMSON AIRPAX MECHATRONICS (UK) LIMITED
7 McKee Place E-mail: motorinfo@snet.net 9 Farnborough Business Centre E-mail: info@tammail.com
Cheshire, CT 06410 USA Phone: 1 (877) 9-AIRPAX (924-7729) Eelmoor Road, Farnborough Phone: (44) 1252 516051
Fax: 1 (877) 4-AIRPAX (424-7729) Hants GU14 7XA Great Britain Fax: (44) 1252 516058

ASIA
THOMSON AIRPAX MECHATRONICS PTE LTD.
Block 3015A, Ubi Road 1 E-mail: airpax@tamsales.com.sg
#07-08 Kampong Ubi Phone: (65) 7474-888
Industrial Estate Fax: (65) 7435-686
Singapore 408705

Thomson Airpax Mechatronics is a member of the
Thomson Industries Group of Companies

THOMSON INDUSTRIES, INC. E-mail: litrequest@thomsonmail.com
2 Channel Drive Phone: 1-800-554-THOMSON or 1-516-883-8000
Port Washington, NY 11050 USA Fax: 1-800-445-0329 or 1-516-883-9039

Web: www.thomsonindustries.com

* Trademark of Thomson Industries, Inc. THOMSON is registered in the U.S. Patent and Trademark Office and in other countries. The specifications in this publication are believed to be accurate and reliable. However,
itis the responsibility of the product user to determine the suitability of Thomson products for a specific application. While defective products will be replaced without charge if promptly returned, no liability is assumed
beyond such replacement. ©2000 Thomson Industries, Inc. Printed in the U.S.A. TSO 2.5K HAP 3-2-00 9907-16.gqxd 12-03-000-6401
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= Up to 5x longer life than conventional DC brush motors
= Low EMI — satisfies U.S. FCC and European (CISPR 22-P) standards
= Low RFI = Cooler operating temperature - 23°C vs. 70°C
= Excellent speed stability « Low audible noise

All Thomson Industries Manufacturing Locations are

THOMSONAIRPAX 1SO 9000 Certified and Automotive Facilities

Operate to QS-9000 Standards

MECHATRONICS Three-time Winner General Motors Supplier of the Year

1SO 9000
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58mm with driver 58mm Hall Effect 98mm with driver NEMA 58mm Custom Geartrain

UNIQUE FEATURES

The new THOMSON AIRPAX MECHATRONICS three-phase MOSFET drive using surface mounted

components provides:

30% MORE
PERFORMANCE

20% LOWER
DISTORTION

33% SMALLER
PACKAGE

20%-+LOWER
POWER
CONSUMPTION

MOTOR FEATURE
MOTOR SIZE

Pulse Width Modulation (PWM) drive eliminates the need for external
controllers. 30% more efficient than similar standard packages.

Onboard proportion tachometer minimizes distortion with
proprietary circuitry.

Thomson'’s Brushless DC motors achieve their performance with a package
size that is only 2/3 the size of standard Brushless DC mators.

Thomson Airpax Mechatronics’ combination of design features results in
lower overall power usage than other Brushless DC motors and external
controllers of equivalent size.

58mm 98mm

Power range

60W 110W

Operating speed normal

5,000 RPM 3,000 RPM

Operating speed with dynamic balancing 10,000 RPM 8,000 RPM

Proprietary circuitry to minimize jitter v v

Dynamic braking

v

On board current limiting

v v

For information or engineering assistance, contact the Thomson Airpax Mechatronics Motor Hotline:

Call (toll free): 1-877-9AIRPAX (1-877-924-7729)
Fax: 1-877-4AIRPAX (1-877-424-7729)
For worldwide assistance, call in Europe: (44) 1252 516051; in Asia:(65) 7474-888
E-mail: motorinfo@snet.net
Web: www.thomsonindustries.com



TECHNICAL BULLETIN

58MD046 and 58MDO055 Series
Brushless DC Motors

Overall Dimensions
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For motor length dimensions, see chart below

« Electrically quiet. Lower EMI (Electromagnetic Interference) transmitted. Levels of 25 dba are typical,
making these motors ideal for applications that must satisfy U.S. FCC and European (CISPR 22-P)
standards.

- Better speed stability. Lower ISV (Instantaneous Speed Variation). Due to the outside spin rotor, a higher
degree of mechanical damping is achieved. They are ideal for applications where constant speed is
critical.

« Higher application versatility. Onboard PWM (pulse width modulation) capability supports a multitude of
application needs with a single motor and winding. They can be run open or closed loop.

a Lower encoder distortion. Critical to applications of lower speeds (100 to 300 RPM) where closed loop
constant velocity is required.

* Lower deceleration. Motor’s control circuitry provides electronically controlled on board dynamic
braking. This feature is critical to applications where a quick stop must be maintained.

« Cooler OperatingTemperature. Lower temperature rise (less than 40°C). This combined with the
designed insulation system of Class B (130° C) allows the use of the motors in environments up to 85° C.

Specifications at a Glance

Part Number 58MD046024-1 58MD0055036-1
Operating Voltage (V) 24 36
Motor Length (mm) 46 55

No Load Speed (rpm) 2000 1800
Rated Output (W) 14 17
Bearings Ball Ball
Direction of Rotation Reversible Reversible
Rotor Inertia (kgm?) 9.50 x 10°® 12.10 x 10°
Number of Phases 3-Y 3-Y
Number of Poles 12 12
Terminal Resistance (Ohms) 2.35 6.15
Terminal Inductance (mH) 4.32 11.2
Torque Constant (Nm/Amp) 0.110 0.165

THOMSON AIRPAX
MECHATRONICS

*Trademark of Thomson Industries, Inc. THOMSON is registered in the U.S. Patent and Trademark Office and in other countries.



ENGINEERING DATA

58MD046024-1 Torque Speed Curves

Motor Performance at 100% PWM Motor Performance at 50% PWM
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Custom Design Capability. Let THOMSON Motor Connections
AIRPAX MECHATRONICS design the specific

winding and torque constant that best fulfills your Pin ] Color | Feature Connection
application in terms of efficiency. This will result 1 |Red | Motor Voltage | + Motor Voltage
in a motor of a frame size requiring the lowest 2_{Black |} Motor Ground } Motor Ground
. 3 |[Blue 5V Supply 4,75 -5.25VDC

current necessary to perform the task. This 4 |Green 15V Ground Logic Ground
advantage may enable a smaller power supply to 5 |Yellow | Enable Active Ground
be used. 6 |Purple | Direction Active Ground

7 | Orange | PWM Input Ground for Full Speed

8 [Brown [ Tach Output |5V Square Wave
<peciic apptcation. Defective prodots wil be replaced wihout charge  prompy rewmed. - THOMSON AIRPAX
No liability will be assumed beyond such replacement. MECHATRONICS

*Trademark of Thomson Industries, Inc. THOMSON is registered in the U.S. Patent and Trademark Office and in other countries.



ENGINEERING DATA

BCDM3

Controller Block Diagram Controller Features
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Part Numbering System

Enable Input/ Braking Feature

Connecting Pin 5 to ground enables motor operation.
With Pin 5 ungrounded, the motor stops and enters
a dynamic braking mode.

Direction Input

Normal motor rotation direction is clockwise when
viewed from shaft output end. With Pin 6 grounded,
motor will run counterclockwise when viewed from

shaft output end.

PWM Input

<@ 64US Typ
5V [= 5 -

On

T1 T2 T3
Typical PWM Input Signal

Full speed operation is achieved by grounding Pin 7
when Enable (Pin 5) is grounded. Motor output power
(speed) is proportional to the inverse of the duty cycle
of this Pulse Width Modulated signal. Through the
motor circuitry, motor is ‘on’ only during the low state.
In the above diagram, from T1 to T2 motor is ‘off’ and
from T2 to T3 motor is ‘on’. PWM limits the motor
output power as expressed by the following equation:

% Total Output Power ={T3/(T3-T2)} x 100

Tachometer Output

Series 58 MD 046 XXX
A 1
R b et
Series 58 MD 055 XXX
Rotor  Brushless ~ Motor  Voltage DC Time >
Diameter DC Motor Length 024 & 036
(mm) available Tachometer Output Signal
Pin 8 provides a 45 pulse per revolution 5V square
wave representative of motor speed. Motor RPM
is expressed as a multiple of the tachometer signal
frequency as follows:
RPM =1.33xf
It is the responsibility of the product user to determine the suitability of Thomson components for
THOMSONAIRPAX a specific application. Defective products will be replaced without charge if promptly returned.
MECHATRONICS No liability will be assumed beyond such replacement.

*Trademark of Thomson Industries, Inc. THOMSON is registered in the U.S. Patent and Trademark Office and in other countries.



ETHOMSONTM PRESORTED

INDUSTRIES, INC.

STANDARD
2 Channel Drive US POSTAGE PAID
Port Washington, NY 11050 USA THOMSON
All Thomson Industries Manufacturing Locations are INDUSTRIES, INC.

1SO 9000 Certified and Automotive Facilities
Operate to QS-9000 Standards
Three-time Winner General Motors Supplier of the Year

Thomson Airpax Mechatronics Brushless DC Motors

FEATURES:
e Up to 5x longer life than conventional DC brush motors

e Low EMI/RFI - satisfies U.S. FCC and European (CISPR 22-P)
standards

e Low temperature rise - 40°C vs. conventional 70°C
e Better speed stability

e Low audible noise - 30dba

e Low starting speed - as slow as 100 RPM

*Trademark of Thomson Industries, Inc. THOMSON is registered in the U.S. Patent and Trademark Office and in other countries.The specifications in this publication are believed to be accurate and reliable. However, it is the
responsibility of the product user to determine the suitability of Thomson products for a specific application. While defective products will be replaced without charge if promptly returned, no liability is assumed beyond such
replacement. ©2000 Thomson Industries, Inc. Printed in the U.S.A. Challenge 10K 3-9-00 CP/HAP 9909-09.qxd 12-03-000-6502

For Technical Assistance or to place an order:
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THOMSON AIRPAX MECHATRONICS LLC THOMSON AIRPAX MECHATRONICS PTE LTD.
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TECHNICAL BULLETIN

98MD044 and 98MD048 Series

Brushless DC Motors

For Motor Length Dimensions - .
(see chart below) iy . I

« Electrically quiet. Lower EMI (Electromagnetic Interference) transmitted. Levels of 30 dba are typical,
making these motors ideal for applications that must satisfy U.S. FCC and European (CISPR 22-P)
standards.

* Better speed stability. Lower ISV (Instantaneous Speed Variation). Due to the outside spin rotor, a higher
degree of mechanical damping is achieved. They are ideal for applications where constant speed is
critical.

= Higher application versatility. Onboard PWM (pulse width modulation) capability supports a multitude of
application needs with a single motor and winding. They can be run open or closed loop

« Lower encoder distortion. Critical to applications of lower speeds (100 to 300 RPM) where closed loop
constant velocity is required

« Cooler Operating Temperature. Lower temperature rise (less than 40° C). This combined with the
designed insulation system of Class B (130° C) allows the use of the motors in environments up to 85° C.

Specifications at a Glance

Part Number 98MD0044036-1 98MD048036-1
Operating Voltage (V) 36 36
Motor Length (mm) 43.5 48
No Load Speed (rpm) 1800 2800
Rated Output (W) 26 35
Bearings Ball Ball
Direction of Rotation Reversible Reversible
Rotor Inertia (kgm?) 64.0 x 10° 75.0 x 10°®°
Number of Phases 3-Y 3-Y
Number of Poles 12 12
Output Tachometer (pulse/rev) 50 50
Terminal Resistance (Ohms) 1.37 0.36
Terminal Inductance (mH) 7.2 2.2
Torque Constant (Nm/Amp) 0.182 0.127
THOMSON AIRPAX
MECHATRONICS

*Trademark of Thomson Industries, Inc. THOMSON is registered in the U.S. Patent and Trademark Office and in other countries.



ENGINEERING DATA

98MD044036-1 Torque Speed Curves

Motor Performance at 100% PWM Motor Performance at 50% PWM
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98MD048036-1 Torque Speed Curves

Motor Performance at 100% PWM Motor Performance at 50% PWM
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. - OO0
Custom Design Capability. Let THOMSON Motor Connections Oooo
AIRPAX MECHATRONICS design the specific 1234
winding and torque constant that best fulfills your Pin | Color | Feature Connection
application in terms of efficiency. This will result |1 _|Red Motor Voltage | + Motor Voltage
in a motor of a frame size requiring the lowest |2{Black | Motor Ground |} Motor Ground
f h K Thi 3 |[Blue 5V Supply 4.75 - 5.25 VDC
current necessary to perform the task. This [ —TGeen TV cround Logic Ground
advantage may enable a smaller power supply to 5 |Yellow |Enable Active Ground
be used. 6 |Purple Direction Active Ground
7 Orange | PWM Input Ground for Full Speed
8 Brown Tach Output 5V Square Wave

It is the responsibility of the product user to determine the suitability of Thomson components for a
specific application. Defective products will be replaced without charge if promptly returned. THOMSONAIRPAX
No liability will be assumed beyond such replacement. MECHATRONICS

*Trademark of Thomson Industries, Inc. THOMSON is registered in the U.S. Patent and Trademark Office and in other countries.



ENGINEERING DATA

Controller Block Diagram

Part Numbering System

Series 98 MD 044 XXX
Series 98 MD 048 XXX
Rotor  Brushless Nor’!ﬂnal Motor
Diameter DC Motor Operating Height from
Voltage Mounting
Surface

THOMSON AIRPAX

MECHATRONICS

BCDM3

Controller Features

Enable Input

Connecting Pin 5 to ground enables motor operation.
Direction Input

Normal motor rotation direction is clockwise when
viewed from shaft output end. With Pin 6 grounded,
motor will run counterclockwise when viewed from

shaft output end.

PWM Input

@ 64uS Typ -

5V

On

T1 T2 T3
Typical PWM Input Signal

Full speed operation is achieved by grounding Pin 7
when Enable (Pin 5) is grounded. Motor output
power (speed) is proportional to the inverse of the
duty cycle of this Pulse Width Modulated signal.
Through the motor circuitry, motor is ‘on’ only during
the low state. In the above diagram, from T1 to T2
motor is ‘off’ and from T2 to T3 motor is ‘on’. PWM
limits the motor output power as expressed by the
following equation:

% Total Output Power = {T3 /(T3-T2)} 100

Tachometer Output

A

e /5

5v

\

Time
Tachometer Output Signal

Pin 8 provides a 50 pulse per revolution 5V square
wave representative of motor speed. Motor RPM is
expressed as a multiple of the tachometer signal
frequency as follows:

RPM=1.2xf

It is the responsibility of the product user to determine the suitability of Thomson components for
a specific application. Defective products will be replaced without charge if promptly returned.
No liability will be assumed beyond such replacement.

*Trademark of Thomson Industries, Inc. THOMSON is registered in the U.S. Patent and Trademark Office and in other countries.
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Thomson Airpax Mechatronics Brushless DC Motors

| FEATURES:
e Up to 5x longer life than conventional DC brush motors

e Low EMI/RFI - satisfies U.S. FCC and European CISPR 22-P
standards

e Low temperature rise - 30°C vs. conventional 70°C
- Better speed stability

e Low audible noise - 55dba

e Low starting speed - as low as 100 RPM

*Trademark of Thomson Industries, Inc. THOMSON is registered in the U.S. Patent and Trademark Office and in other countries. The specifications in this publication are believed to be accurate and reliable. However, it is
the responsibility of the product user to determine the suitability of Thomson products for a specific application. While defective products will be replaced without charge if promptly returned, no liability is assumed beyond
such replacement. ©2000 Thomson Industries, Inc. Printed in the U.S.A. Challenge 10K 3-3-00 CP/HAP 9909-08.gxd 12-03-000-6501

For technical assistance or to place an order:

DIVISIONAL HEADQUARTERS ASIA
THOMSON AIRPAX MECHATRONICS LLC THOMSON AIRPAX MECHATRONICS PTE LTD.
7 McKee Place E-mail: motorinfo@snet.net Block 3015A, Ubi Road 1 E-mail: airpax@tamsales.com.sg
Cheshire, CT 06410 USA Phone: 1 (877) 9-AIRPAX (924-7729) #07-08 Kampong Ubi Phone: (65) 7474-888
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TECHNICAL BULLETIN

98MDO053 and 98MDO062 Series Brushless DC Motors

Overall Dimensions
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For Motor Length Dimensions -
(see chart below)

< Electrically quiet. Lower EMI (Electromagnetic Interference) transmitted. Levels of 30 dba are typical, making
these motors ideal for applications that must satisfy U.S. FCC and European (CISPR 22-P) standards.

- Better speed stability. Lower ISV (Instantaneous Speed Variation). Due to the outside spin rotor, a higher degree
of mechanical damping is achieved. They are ideal for applications where constant speed is critical.

« Higher application versatility. Onboard PWM (pulse width modulation) capability supports a multitude of
application needs with a single motor and winding. They can be run open or closed loop.

« Lower encoder distortion. Critical to applications of lower speeds (100 to 300 RPM) where closed loop constant
velocity is required.

+ Cooler Operating Temperature. Lower temperature rise (less than 40° C). This combined with the designed
insulation system of Class B (130° C) allows the use of the motors in environments up to 85° C.

Specifications at a Glance

Part Number 98MD053036-1 98MD062036-1
Operating Voltage (V) 36 36
Motor Length (mm) 52.5 62
No Load Speed (rpm) 2000 3000
Rated Output (W) 45 65
Bearings Ball Ball
Direction of Rotation Reversible Reversible
Rotor Inertia (kgm?) 83.50x10° 104.9x10°
Number of Phases 3-Y 3-Y
Number of Poles 12 12
Output Tachometer (pulse/rev) 50 50
Terminal Resistance (Ohms) 0.62 0.23
Terminal Inductance (mH) 3.9 1.17
Torque Constant (Nm/Amp) 0.171 0.115
THOMSON AIRPAX

MECHATRONICS



ENGINEERING DATA

98MD053036-1 Torque Speed Curves

Motor Performance at 50% PWM Motor Performance at 100% PWM

MOTOR PERFORMANCE AT 50% PWM MOTOR PERFORMANCE AT 100% PWM
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98MD062036-1 Torque Speed Curves

Motor Performance at 50% PWM Motor Performance at 100% PWM
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Custom Design Capability. _Let THOMSQ.N Motor Connections oo
AIRPAX MECHATRONICS design the specific 1234
winding and torque constant that best fulfills your Pin | Color | Feature Connection
application in terms of efficiency. This will result |1 [Red Motor Voltage | + Motor Voltage
in a motor of a frame size requiring the lowest  |{2—{Biack _}Motor Ground | Motor Ground
t t f the task. Thi 3 Blue 5V Supply 4.75-5.25 VDC
current necessary to perform e task. IS 4 | Green 5V Ground Logic Ground
advantage may enable a smaller power supply to 5 | vYellow |Enable Active Ground
be used. 6 |Purple | Direction Active Ground
7 Orange | PWM Input Ground for Full Speed
8 Brown Tach Output 5V Square Wave
It is the responsibility of the product user to determine the suitability of Thomson components for a
specific application. Defective products will be replaced without charge if promptly returned. THOMSONAIRPAX

No liability will be assumed beyond such replacement. MECHATRONICS



ENGINEERING DATA BCDM3

Controller Block Diagram Controller Features

Enable Input
HOTOR T
e T ] . . .
b g i E Connecting Pin 5 to ground enables motor operation.
HTT 2 :
i S A A

Direction Input

ﬂ Normal motor rotation direction is clockwise when

T e { | viewed from shaft output end. With Pin 6 grounded,
| = — — motor will run counterclockwise when viewed from

shaft output end.

PWM Input

300 LT S
WOAT i o —
T -

A
@ 64uS Typ -

5V

On

T1 T2 T3
Typical PWM Input Signal

0 r Full speed operation is achieved by grounding Pin 7
. e | et when Enable (Pin 5) is grounded. Motor output
i ¥ power (speed) is proportional to the inverse of the
BT —:v—i—j'_ duty cycle of this Pulse Width Modulated signal.

Through the motor circuitry, motor is ‘on’ only during
the low state. In the above diagram, from T1 to T2
motor is ‘off’ and from T2 to T3 motor is ‘on’. PWM
limits the motor output power as expressed by the
following equation:

; |
Part Numbering System % Total Output Power = (T)X 100

T3-T2

Tachometer Output
98 MD 053 036

98mm A 1
Diameter Nominal 5V ol /f >
Rotor Operating
Series Voltage
Motor Height Time -
Brushless from ;
Motor Mounting Tachometer Output Signal
Surface
Pin 8 provides a 50 pulse per revolution 5V square
wave representative of motor speed. Motor RPM is
J_ J_ J_ expressed as a multiple of the tachometer signal
-4 frequency as follows:
98 MD 062 036
RPM=1.2xf
THOMSON AIRPAX . :.ccicaopication betoive products il be rpiaced without eharge 1 prompty retmed.

MECHATRONICS No liability will be assumed beyond such replacement.
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Thomson Airpax Mechatronics Brushless DC Motors

FEATURES:
e Up to 5x longer life than conventional DC brush motors

e Low EMI/RFI - satisfies U.S. FCC and European CISPR 22-P
standards

e Low temperature rise - 40°C vs. conventional 70°C
e Better speed stability

e Low audible noise - 55dba

e Low starting speed - as low as 100 RPM

The specifications in this publication are believed to be accurate and reliable. However, it is the responsibility of the product user to determine the suitability of Thomson products for a specific application. While defective
products will be replaced without charge if promptly returned, no liability is assumed beyond such replacement. ©2001 Thomson Industries, Inc. Printed in the U.S.A. MMP 10K 1-22-01 KP 200004-06.gxd 12-03-000-6501
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External Drive
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High Performance - State of art design offers exceptiona performance without the need for exotic magnet materials.
Enhanced Performance — Application reguires even greater performance? Options include windings a) customized to
meet your exact power requirements, and/or b) an easy upgrade to high energy magnets, e.g., neodymium.

Speed Stability - Low Instantaneous Speed Variation (1SV) due to outside spin rotor.

Low Torque Ripple - Minimized with design utilizing a9 dot stator and 12 pole rotor.

Mounting - Industry standard Size 23 mounting.
Mounting pattern interchangeable with Hybrid 1.8°, Size 23 motor.

Robust Design - Totally enclosed (1P44) construction makes motors suitable for industrial applications with damp, dusty, & rugged
conditions. High reliability / long life from maintenance free shielded ball bearing construction.

Hall Effects -

Confirms to industry standard 30° mechanical (60° electrical).

Tachometer Output - Designed with speed velocity tachometer that can provide 45 or 50 pulses per revolution.

Part Number 58M D080024-2A 58M D088024-2A 58M D093024-2A
Motor Length (inches/ mm) 3.19/81 3.50/89 3.70/94
Operating Voltage (V) 24VDC

No L oad Speed (rpm) 3850 3800 4300
Rated Torque (Oz-in) / (mNm) 22.4/157 28.5/200 42/ 295
Speed at rated torque (rpm) 2895 2790 2975
Current (Amps) 3.0 3.75 5.75
Direction of Rotation Reversible

Rotor Inertia, (kgm?) 9.5x10?° 12.1x10° 13.4x 10°
Bearings Shielded Ball

Terminal Resistance, F - F (Ohms) 0.62 0.49 0.34
Terminal Inductance, F - F (mH) 1.22 0.95 0.65
Torgue Constant Kt, (0z-in)(mNm)/Amp) 7.52/52.8 7.75/54.4 6.96/48.9
Motor Weight (Ibs) / (Kg) 1.70/0.77 1.94/0.882 2.10/0.953

The specifications and data in this publication are believed to be accurate and reliable. However, it is the responsibility of the product user to determine the suitability of Thomson Airpax products for a specified application. While defective
product will be replaced without charge if promptly returned, no liability is assumed beyond such replacement. * Trademark of Thomson Industries, Inc. THOMSON is registered in the U.S. Patent and Trademark Office and in other countries.



Motor Performanceat 24 VDC 100% PWM
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Switching and Commutation Sequence
0.0- 000- 0- Q .
R O The three Hall sensors mounted 30°mechanical apart are effected by the
DUtpugg;gggfa 4@2*‘”) rotor magnets to provide the logic outputs S, S, and S according to the
Truth Table — Commutation Sequence Chart below.

s | £FF. [Woud P Each output is an open collector that must be connected to voltage
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Lot pply g
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s e — S The switching sequence is a six-state sequence.
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8.0- 0.80- 80— 4000 l AMP Part Ne. 640802-1
7.0— 0.70—- 70— 3500 7§\ — N BHGHH
6.0- 060- 60— 3000— \/\<\ :: EEEHGE
50- 050- 50- 2500 ) GREEN
/ / AMP Part Wo. BA40204- |
4.0— 0.40- 40- 2000
3.0- 0.30- 30— 1500 / /f = P]H i
2.0- 020- 20— 1000 AMPST llltlti Mo, 8-50-00113
//
1.0- 010- 10— 500
0.0- 0.00- 0— 0
s} S 10 15 20 25 30 35 40 45 S0

Motor Connections

Part Numbering System

Pin Color Feature Connection
58 M D OXX 024 - XXXXX 1 Drain Shield Earth Ground
| | 2 Black Hall Ground Ground
3 Green Hall S-3
Brushless Motor 4 White Hall S.2
Motor Voltage 5 | Brown Hall S-1
Motor 6 Red Hall Voltage | + 5 VoltsDC
Diameter Motor 1%(x) =Mourting - Green Ground Earth Ground
Height 2"(x) = Drive - Brown Coil Coil A
xxXx = Gear Retio - Red Cail Coil B
- Orange Coil Coil C
IHEQMEDN AIRPAX

File: TAMS58-2Arev2

The specifications and data in this publication are believed to be accurate and reliable. However, it is the responsibility of the product user to determine the suitability of Thomson Airpax products for a specified application. While defective
product will be replaced without charge if promptly returned, no liability is assumed beyond such replacement. * Trademark of Thomson Industries, Inc. THOMSON is registered in the U.S. Patent and Trademark Office and in other countries.



7 McKee Place, Cheshire, CT. 06410

E' THOMSON AIRPAX TEL: 1-877-924-7729 FAX 1-877-424-7729
MECHATRONICS

E-mail motorinfo@snet.net

Integrated With Electronic Controller

Power Supply - Single power supply + 24VDC required.
Includesinternal DC — DC converter to power logic circuitry.
Pin 10 — Brings out internal generated + 5VDC power supply to support external
PWM circuitry and/or potentiometer for speed control.

Peak Current Limit - Protects electronics circuitry from current Transients.
Current limit can be preset at the factory based on the motor acceleration
rate and load torque requirements.

Over Current - Electronic fuse
Protects electronic and maotor from excessive overloads.
Recycling start switch (Pin 3) will restart motor once fault condition is removed.

Below Speed Shutdown - Allows motor to be shut off if speed falls below improper range.

[-—— 62, — 23.881+0.76 [ 74.4 NAY —=
62.4 MAX e

SQUARE
—! f=— 3.175£0.25

® @

20.57+0.51
| [
e - 8.8I:l:0.05J I
# — @9.507+. 005
CIRCUIT i
B25.5240.05 =~ 45 REF —=1  (TOP LEFT)
4X #8-32 UNC THREAD
BaS WHDEED O " pensions I [ o —e]  REEER 10 M0I08 COMECTIONS
: MILLIMETERS TABLE FOR WIRING INFORMATIOK
Specifications
Part Number 58M D080024-2E 58M D088024-2E 58M D093024-2E
Motor and Drive Length (inches/ mm) 3.86/98 4.21/107 441/112
Operating Voltage (V) 24VDC
No Load Speed (rpm) 3850 3800 4300
Rated Torque (Oz-in) / (mMNm) 22.4/157 28.5/200 42/ 295
Speed at rated torque (rpm) 2895 2790 2975
Current (Amps) 3.0 3.75 5.75
Direction of Rotation Reversible
Rotor Inertia, (kgm?) 95x 10?° 12.1x 10° 13.4x 10°
Bearings Shielded Ball
Terminal Resistance, F - F (Ohms) 0.62 0.49 0.34
Terminal Inductance, F - F (mH) 1.22 0.95 0.65
Torque Constant Kt, (0z-in)(mNm)/Amp) 7.52/52.8 7.75/54.4 6.96/48.9
Motor and Drive Weight (Ibs) / (Kg) 1.70/0.77 1.94/0.882 2.10/0.953

The specifications and data in this publication are believed to be accurate and reliable. However, it is the responsibility of the product user to determine the suitability of Thomson Airpax products for a specified application. While defective
product will be replaced without charge if promptly returned, no liability is assumed beyond such replacement. * Trademark of Thomson Industries, Inc. THOMSON is registered in the U.S. Patent and Trademark Office and in other countries.



Motor Performanceat 24 VDC 100% PWM Signals

amps | EFF [Woud] RPM Start Input
50-  080- 70-
5 ogp. 69— 4 Pin 3 - Connecting to ground starts motor operation.

el | Efficlency

: o [] .

40 470 ¢ \\\ ’L’ ] Brak|ng
o 060~ - — T RPM
0 o I Pin 3 —The motor enters a dynamic braking mode utilizing on board electronic

oso- ] T brake feature when not grounded.
25— 35-

040~

A

- o / —1/ Direction Input

030- BAMPS—
15- 21- 1500
= - // Pin 2 - Grounded, motor will run counterclockwise when viewed from shaft output
. ) L~ end. Normal motor rotation direction is clockwise when viewed from shaft output
05- 0107 7- 500 end, when Pin 2 is not grounded.
0.0-  040- 0- 0

e 4 6 8 10 e 14 16 18 20 ee 24
Output Torque (Dzxind PWM Input
58MD081024 oy Tmeus Tye —
o ff Oon o ff
AMPS | EfFf. |Wout| RPM | |
S5.0- 0.90- 70- 5000- T1 T2 T3
45- ggo. 63- 4500 | cesidiency et ! ) TYPIGA FVWIVE ITIPUL SIGT
] Pin 9- Pulled to ground will resultin 100% PWM (Full Speed)
h0m o s -
— — | \\ / RPM . . . - - . .
IS e 7T IO =1 Full speed operation is achieved by grm_mdl ng Hr_n 9 when ST_ART (Pin3)is
30- . I grounded. Motor output power (speed) is proportional to the inverse of the duty
ve e o B M cycle of this Pulse Width Modulated signal. Through the mator circuitry, motor is
o M T ‘on’ only during the OV state. In the above diagram, from T1 to T2 motor is‘off’
R / L e and from T2 to T3 motor is‘on’. PWM limits the motor output power as
7 . s = expressed by the following equation:
to- 7 14— 1000
bs- 010~ 7_ s / % Total Output Power = {1/[T3/(T3-T2)]} x 100
oo- 000- o- o
3 12 15 18 21 24 &7 0 33 6 Fault Output
Output Torgue (Uzxin) Pin 4 — Indicates a fault when signal is true high and occurs when an overload or
S8MD083024 below speed is detected

Tachometer Output

-

10.0— 1.00—- 100- S000— |_|

Fw ut
2.0— 0.90- 90— 4500

~ r, RPM J r,__EFF\C\e Tim e
807 0807 8o 4000 I Tachometer Output Signal
70- 070- 70- 3500 — Pin 8 provides a 45 pulse per revolution 5V square wave representative of motor

7g T~ L~ speed. Motor RPM is expressed as a multiple of the tachometer signal frequency as
6.0- 060- 60— 3000—
P iy follows:
5.0- 050- 50- 2500
/ L RPM = 1.33x f

4.0— 0.40- 40- 2000 /

3.0- 030- 30- 1500 /

AMPSH
2.0- 0.20- 20— 1000

10— 0.10— 10— S00 — / .
oo oo0- oo o Motor Connections

s} S 10 15 20 25 30 35 40 45 S0 H n Fedure Conna:tl on
1 Motor ground Ground
3 2 Direction Active Ground = CCW
Part Numbering System s T
4 Fault Active High = Fault
5 5V Ground Logic Ground
58 M D OXX 024 XXXXX 6 5V Ground Logic Ground
| | 7 Motor Voltage +24VDC
Brushless Motor 8 Tach Output +5VDC Square Wave
Motor Voltage (45pulses/revolution)
Motor 9 PWM Input Ground for Full Speed
Diameter M otor 1%(x) =Mouriing 10 | +5VDC 4.75-5.25VDC, 90mA
Height 2°(x) = Drive 11 - No connection
X = Geg Rdio 12 + 5 Ground Logic Ground
THOMSON AIRPAX )
MECHATRONICS File TAM58-2E rev2

The specifications and data in this publication are believed to be accurate and reliable. However, it is the responsibility of the product user to determine the suitability of Thomson Airpax products for a specified application. While defective
product will be replaced without charge if promptly returned, no liability is assumed beyond such replacement. * Trademark of Thomson Industries, Inc. THOMSON is registered in the U.S. Patent and Trademark Office and in other countries.



THOMSON AIRPAX

MECHATRONICS

TAM5S8-3E Industrial Series fBrushlessDC Motors—Gear Train

7 McKee Place, Cheshire, CT. 06410
TEL: 1-877-924-7729 FAX 1-877-424-7729
E-mail motorinfo@snet.net

Integrated With Electronic Controller

I ndustrial — Rugged all-aluminum case gives totally enclosed (IP44) construction. Sitable for Damp, Dusty
and harsh environment. Maintenance-free shielded ball bearing for long and high réliability.

Integral Gear Train - Motor combined with permanently lubricated, maintenance-free gear train for
optimal size and performance. Various reductions with wide variety of gear materials available — precision
hobbed spur or helical, powdered metal gears—tailored to application.

Power Supply - Single power supply + 24V DC required. Includesinternal DC — DC converter to power
logic circuitry. Pin 10 — Brings out internal generated + 5V DC power supply to support external PWM circuitry
and/or potentiometer for speed control.

Peak Current Limit - Protects electronics circuitry from current Transients. Current limit can be preset
at the factory based on the motor acceleration rate and load torque requirements.

Over Current - Electronic fuse protects electronic and motor from excessive overloads. Recycling start
switch (Pin 3) will restart motor once fault condition is removed.

Below Speed Shutdown - Allows motor to be shut off if speed falls below improper range.

6.9 MAX 39.640.8 55, 40, 4 —=
T 14, 07&0, 13 T4. 4 MAK
67.35£0,25 TYP 1 MIN AR =45 REF —= | SQUARE
FULL FLAT
H — 14,77 i ¥
& web | J | ) | B @
| i
II.43:I:IJ.25J
FLAT
@121
12687
&
?G “¢‘ @28 574013 L g @ ®
= 62,4 MAX CHRCUIT i
SQUARE {TOP LEFT)
Ixﬁglgégg THREAD a:tfuﬂ?ggsm MOLEX uuzigS\Eﬂ:EEﬂHé
- 1 REFER 10 W)
e———— MOTOR LENGTH (MAX] TAALE FOR WIRING EMFORMATION

Motor Specifications

Gear Train Reductions

Part Number 58M D080024-3E [ 58M D088024-3E | 58M D093024-3E Part | Gear
Motor Length and Gear train (inches/ mm) 5.67/144 6.02/153 6.22 /158 Suffix | Ratio
Operating Voltage (V) 24VDC 005 51
No Load Speed (rpm) 3850 3800 4300 006 |61
Rated Torque (Oz-in) / (mMNm) 22.4/157 28.5/200 42/ 295 -
Speed at rated torque (rpm) 2895 2790 2975 010 | 10:1
Current (Amps) 3.0 3.75 5.75 015 | 151
Direction of Rotation Reversible 017 17:1
Rotor Inertia, (kgm?) 95x 10?° | 12.1x 10° | 13.4x 10° -
Bearings Shielded Ball 020 20:1
Terminal Resistance, F - F (Ohms) 0.62 0.49 0.34 030 | 30:1
Terminal Inductance, F - F (mH) 1.22 0.95 0.65 050 50:1
Torque Constant Kt, (0z-in)(mNm)/Amp) 7.52/52.8 7.75/54.4 6.96/48.9 075 751
Motor and Gear Train Weight (Ibs) / (Kg) 3.34/1.54 3.64/1.65 3.80/1.73 100 100: 1

The specifications and data in this publication are believed to be accurate and reliable. However, it is the responsibility of the product user to determine the suitability of Thomson Airpax products 11 a speciieu appicauvil. wine ueiecuve
product will be replaced without charge if promptly returned, no liability is assumed beyond such replacement. * Trademark of Thomson Industries, Inc. THOMSON is registered in the U.S. Patent and Trademark Office and in other countries.



== oso = e Start Input - Pin 3 - Connecting to ground starts motor operation.
] v

357 oo *°T e —— Braking - Pin 3 — The motor enters a dynamic braking mode utilizing on
77 omo- T 7 e = board electronic brake feature when not grounded.
o e =y,
o eEe e Direction Input - Pin 2 - Grounded, motor will run counterclockwise when
vor 930 L on L~ viewed from shaft output end. Normal motor rotation direction is clockwise when
os- 8- 5 =00 —= viewed from shaft output end, when Pin 2 is not grounded.

Output Torgue <Dzxin> PWM Input - Pin 9- Pulled to ground equals 100% PWM (Full Speed)

5S8MDU08l0=24

when START (Pin 3) isgrounded. Motor output power (speed) is
proportional to the inverse of the duty cycle of this Pulse Width Modulated signal.

aMps | EFF. [wout rem

So- oS0~ 70- L Through the motor circuitry, motor is‘on’ only during the OV state.
45- opo- 63- 4500 T — ] In the above diagram, from T1 to T2 motor is‘ off’ and from T2 to T3 motor
i e ) R e is‘or_l’. PWM limits the motor output power as expressed by the following
=T equation:
o B v e
—1/ o] o ot
e T e :
l 5 020 _ / T1 T2 T3
L~ Y TOmn copun s viven (mpevr e 2)]} X 100
o - Fault Output - Pin 4 — Indicates a fault when signal istrue high and occurs when
utput Torgue ddzxind> .
S8MD08902 4 an overload or below speed is detected.

Tachometer Output - Pin 8 provides a 45 pulse per revolution 5V square
wave representative of motor speed. Motor RPM is expressed as amultiple

so- asa- so-  ason = of the tachometer signal frequency asfollows:
s oso- so-  avee | 1 I — e .
60— 0.60— 60— 2000- 7g\\ / —

I — 1
S — — /
/ ] RPM = 1.33 x f v il

l AMP'S-
NN I
00— ooo- o o T e A Tachometer Output Signal
Output Torque <(Oz*in> [ .1 NAT ——=
S8MD034024

£4.13 TR T .

S5 }—\r
Motor - Gear Train Performance at 24 VDC 100% PWM ‘_FI ; r_.'\ e [
- ;"I a5 .'5.'

2.7
S0-  L00- 100- 200- ‘ REF L
e | wor |
[ | |® 8l (O] o e
I e 1 = | [ nh-i e
o e a a / anes — —— L—crn 95,1544 |i'—-| I e
D 4 .
R 14,3 aEF e Bottom View
SeMpOBE024-32030 Motor Connections
Typical (representing 58md080024-3E with 30 :1 gear ratio Pin | Festure Connection
1 Motor ground Ground
3 2 Direction Active Ground = CCW
Part Numbering System Tsar A e Gronnd
4 Fault Active High = Fault
58 MD Oxx 024 - XXXXX 5 5V Ground Logic Ground
I I 6 5V Ground Logic Ground
Brushless Motor 1% x 2=size 23 Mounting 7 Motor Voltage +24VDC
Motor Voltage 3 =size 34 Mounting 8 Tach Output +5VDC Square Wave
Motor B ="L" Bracket (45pulses/revolution)
i Motor e - -
Diameter Height 2x A= Drive Hall sensors 9 | PWM Input Ground for Full Speed
E = Full drive 10 | +5VDC 4.75—5.25VDC, 90mA
Xxx = Gear Rtio 11 - No connection
12 | +5Ground Logic Ground
THOMSON AIRPAX )
MECHATRONICS File TAM58-2E030rev2

The specifications and data in this publication are believed to be accurate and reliable. However, it is the responsibility of the product user to determine the suitability of Thomson Airpax products for a specified application. While defective
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TECHNICAL BULLETIN

44M100D Series Stepper Motors

Typical
Modifications

Standard Motor

Stepper Motor
Features:

= 3.6° Step Angle (or 100
Steps per Revolution)

= 2 Watts Input Power
per Winding

« Permanently Lubricated
Sintered Bearings

« Available in Bipolar
Construction Only

« Super Thin Design for
Limited Space
Application

= Excellent for Open-Loop
Systems

Part Number

Specifications

44M100D1B (Bipolar)

DC Operating Voltage (V) 5
Resistance per Winding (ohms) £10% 125
Inductance per Winding (mH) £20% 7.0
Holding Torque* (min, mNm/oz-in) 38.8/5.5
Detent Torque (max, mNm/oz-in) 19.7/2.8
Step Angle* 3.6’ +.25°
Steps per Revolution 100 steps
Rotor, Moment of Inertia (gm?) 8.20 x 10~

Insulation Resistance at 500 Vdc

100 megohms, min.

Lead Wire Type

AWG #28, UL 3265 (125°C, 150V)

Bearing Type

Sintered Bronze Sleeve

Operating Temperature (Casing)

100°C, MAX

Ambient Temperature Range

OPERATION:
STORAGE:

-0°'C TO 60°C
-40°C TO 85°C

Dielectric Strength

650450 Vrms, 50Hz, for 1 to 2 seconds

Weight (g/0z)

80/2.82

*Measured with Two Phases Energized

THOMSON AIRPAX
MECHATRONICS



ENGINEERING DATA

Overall Dimensions

Series 44M100D Stepper Motors

- 56.49 +0 3801 : 11.43 +0.380 1‘215224
2.224 +.015 450 +.015 :
e MAX
2.940
- 49.48 +0.105—— = 0.81 +0.050] —— 160
1.948 +.004 .032 +.002 — | - AX
1.52 +0.130 i
.060 +.005 :
(72 A i 0 _ pa4D
Qo 21.7320
! b MAX
O +0.ooom—J
210.000 -0.051 i
23.51 +0.130 —_—— | i
2.138 +.0050 y +0.0000 i i
(2%) / 23937 -0.020
45°0] 304.8+12.70
| A A~ =~
+0.0000] ‘ 12.00 +.50
23.000 -0.005 m;m
+0.0000 r
2.1181 -0.0002 \
) . 12.7 #3.30
DIMENSIONS: mm/inches o
STRIPPED

The above outline drawing represents standard construction as illustrated in photo on cover. Modifications
to this design are possible to better satisfy specific application needs. They include, but are not limited to,
changes of output shaft and mounting plate dimensions, lead egress position, bearing system, electrical
windings, as well as adding transmission devices (mounted pinion or pulley) and connecting system
(terminals and housing). Photos on cover show two typical modifications. Contact a THOMSON AIRPAX
MECHATRONICS technical specialist to discuss your application.

It is the responsibility of the product user to determine the suitability of Thomson components for a THOM$°”AIRPAX

specific application. Defective products will be replaced without charge if promptly returned.
No liability will be assumed beyond such replacement. MECHATRONICS



ENGINEERING DATA

Schematic Bipolar Switching Sequence. Direction of Rotation Viewed from Shaft End.

TORQUE-SPEED CURVE¥* TORQUE-SPEED CURVE*
4.00 28 5.00 35
—&— 44M100DIB, P-O-T, 5V —&— 44MIODIB. P-OT) | )
3.50 B —&— 44M100DIB, P-I-T,5V || 25 4.80 /0\\ —— 44MI100D1B, PAT
4.00—4 —e 28
3.00 21 s ﬁ\ Se—L_o
T 3.50 25
£ A g \ "~
T 250 18 o 3.00 21 o
e £ w §
w 14 D 250 18
4 2.00 AN E o4 \ é
o Ne < X 200 14
X 150 1 o
ot =
= \\ 1.50 11
1.00 7 7
. e 1.00
0.50 4 0.50 4
o 0.00
0.00 100 200 300 400 800 600 700 800 100 200 300 400 500 600 700 800
SPEED (PPS) SPEED (PPS)
*L/R DRIVE, 5V dc, TWO PHASES ENERGIZED *CHOPPER DRIVE, 24 Vdc, 0.4A / @, TWO PHASES ENERGIZED
TEMPERATURE RISE GRAPH
65°C
eo'e — + + + +
|
— 55°C /
)
= soc /
5 o
= 45°C
é / —4— 44M100D1B (L/R, 5V, @300PPS)
w  ao0c
o
s /
W 35°c
=
35°C /
25°C
20°C
0 5 10 15 20 25 30 35 40 45 50 55 60
TIME (mins.)
BIPOLAR
E j > STEP | 01-04 | Q2-Q3 | Q5-08 | 06-07 | >
Ol 1 |ON |OFF| ON | OFF |2
'_
a N <| 2 |ON |OFF| OFF| ON |&
wl+V |& m +Vv |35 o) O
'1“-” s @l 3 |OFF| ON |OFF| ON | x
%1 o 05 o8 % 4 |OFF| ON | ON | OFF %
1 ON | OFF| ON | OFF | ©
Qs Q Q7 Qg
L L

It is the responsibility of the product user to determine the suitability of Thomson components for
a specific application. Defective products will be replaced without charge if promptly returned.
No liability will be assumed beyond such replacement.

THOMSON AIRPAX
MECHATRONICS
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All Thomson Industries Manufacturing Locations are INDUSTRIES, INC.
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Three-time Winner General Motors Supplier of the Year

Thomson Airpax Mechatronics Motors

OVERVIEW AND CAPABILITIES:
= Large selection of permanent magnet stepper motors — from 15mm to 60mm
« Step angle range from 1.8" to 18°

» Pioneers in stepping motors, A.C. synchronous motors, brushless DC motors,
gear motors, and digital linear actuators

« Fast, powerful, precise positioning

» Customization to meet your application requirements

The specifications in this publication are believed to be accurate and reliable. However, it is the responsibility of the product user to determine the suitability of Thomson products for a specific application. While defective
products will be replaced without charge if promptly returned, no liability is assumed beyond such replacement. ©2001 Thomson Industries, Inc. Printed in the U.S.A. MP 10K 1-24-01 KP 200004-13.qxd 12-04-200-6001

For technical assistance or to place an order:

DIVISIONAL HEADQUARTERS ASIA
THOMSON AIRPAX MECHATRONICS LLC THOMSON AIRPAX MECHATRONICS PTE LTD.
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TECHNICAL BULLETIN

55M048D Series Stepper Motors

>
y . )
® J - S
[ » i . @
LI
g —
£ . e
¥ &
i & . ) f.l ;
— Typical ' -
Modifications - ——
Sy
Standard Motor

Stepper Motor

pe atio
Features: UNIPOLAR BIPOLAR
- 7.5° Step Angle (or 48 Part Number 55M048D1U | 55M048D2U | 55M048D1B | 55M048D2B

Steps per Revolution) DC Operating Voltage (V) 5 12 5 12

- — 5

« 4.8 Watts Input Power Resistance per Wl.ndlnng (ohms) +£10% 5.2 30.0 5.2 30.0

per Winding Inductance per Winding (mH) + 20% 4.7 311 9.6 62.7

Holding Torque* (min, mMNm/oz-in) 180/25.5 198/28 236/33.5 247/35

= Permanently Lubricated Detent Torque (max, mNm/oz-in) 38.8/5.5

Sintered Bearings Step Angle* 7.5°+ .5°

: ) . Steps per Revolution 48 Steps
Available in Unipolar or Rotor, Moment of Inertia (gm?) 5.56 x 107

Bipolar Construction

= Superior Torque
Performance

« Excellent for Open-Loop
Systems

» Widely Used Frame size
in Various Industries

Insulation Resistance at 500 Vdc

100 megohms, min.

Lead Wire Type

AWG #26, UL1430 (105°C, 300V)

Bearing Type

Sintered Bronze Sleeve

Max Operating Temperature

100°C

Ambient Temperature Range

OPERATION: -0°C TO 60°C
STORAGE: -40°C TO 85°C

Dielectric Strength

650 +50 Vrms, 50 Hz, for 1 to 2 seconds

Weight (g/0z)

270/9.5

*Measured with Two Phases Energized

THOMSON AIRPAX
MECHATRONICS



ENGINEERING DATA

Overall Dimensions

Series 55M048D Stepper Motors

7887078 19.05+£0.51 - 27.18
3.105 + .031 750 + .020 1.0700
MAX.
—-———66.68 +.0.13 ——== 1 229+025 ——— =) -
2625+ .005 .090 + .010
157+0.05 —+— = ~=—
.062 + .005 ] ﬁ |
QO O
st @ A I | 5512
- & | | 2.1700
+0.0000 | MAX.
N - 21113 0051
+.0000
- 5.438 T 0 | 7
R6.10REF H 24020-.d.130 +0.0000
R0.240 REF 2.169 + .0050 m 304.8+12.7
(2x) +.00000 120+ .5
2.2498 _ 0004 4L
t12-716-35
. 50 + .25[]
DIMENSIONS: mm/inches STRIPPED

The above outline drawing represents standard construction as illustrated in photo on cover. Modifications
to this design are possible to better satisfy specific application needs. They include, but are not limited to,
changes of output shaft and mounting plate dimensions, lead egress position, bearing system, electrical
windings, as well as adding transmission devices (mounted pinion or pulley) and connecting system
(terminals and housing). Photos on cover show two typical modifications. Contact a THOMSON AIRPAX
MECHATRONICS technical specialist to discuss your application.

It is the responsibility of the product user to determine the suitability of Thomson components for a
specific application. Defective products will be replaced without charge if promptly returned. THOMSONAIRPAX
No liability will be assumed beyond such replacement. MECHATRONICS



ENGINEERING DATA

]
TORQUE-SPEED CURVE* TORQUE-SPEED CURVE*
21.00 148
30.00 242
—&— 55M048DIB, P-O-T, 5V
—4—  55M048DIB, P-O-T
19.00 B~ 55MO048DIB, P-1-T, 5V || 134
p - 55M048DIU, P-O-T, 5V - S§M048DIB, PAT
'\ A SSMO4SDIU, P-LT, 5V 200 ] O ssMoseDIL. P-OT || 177
17.00 ,PAT, 120 :ﬁ/'\\.\\\ _A—  55M048DIU, P-I-T
5 I Ne
‘T 1500 106 = 20.00 | 141
5 15 G
& h N \ e
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5.00 35 0.00 0
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MECHATRONICS No liability will be assumed beyond such replacement.
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H39Y Series

General Specifications
SEEP ANGIE. ..o 1.88
SEEP ACCUIACY.....oceeriieiiei e +5%
TeMPErature RiSE........covrrnrnrnrnrisssensessesessnenens 808C Max
Ambient Temperature Range...........ccocvvererrvenns -208C ~ +508C
Insulation ReSIStanCe. ......cc.covvevnrinrirnene. 100MV Min. 500V DC
Dielectric Strength........cccoovvvivivrnrneinnninnnnns 500V AC 1 minute
Radial Play.......coovveriniriinisinesineenn, 0.02mm Max.(450g Load)
ENd PlaY......oviirinenies e, 0.08mm Max.(450g Load)
(200 v (0] o TS0 CW(See from Front Flange)
Mechanical Dimensions Wiring Diagram
20*0.5 L Max. 39.3Max.
| 3120.1 BLK A BLK A
g & | YEL O
R S| 3 GRN C GRN C
S| i A Rl B E
' [&]
0 & & B M D
25 oorz ' RED BLU RED/WHT/BLU
\_4—-M3
>l “1‘ %%§ DEEP 4.5Min. BI-POLAR UNI-POLAR
. AWG26  UL1007 4 LEAD WIRE 6 LEAD WIRE
unit=mm oo

LEAD WIRE NO.->AOCBMD

Electrical Specifications

H39Y Holding Rotor | Detent

Series Torque i Current | Resistance | Inductance| Inertia | Torque | Weight

Model kg.cm | Number g.cme g.cm
H39Y34400! 18 34 18 4 0.65 7.0 93 20 120 180
H39Y344002 1.8 34 21 4 040 30.0 32.0 20 120 180
H39Y344003 18 34 22 4 0.60 150 16.0 20 120 180
H39Y346001 18 34 13 6 0.30 40.0 20.0 20 120 180
H39Y346002 18 34 11 6 0.6 75.0 500 20 120 180
H39Y38400!1 1.8 38 29 4 0.50 240 450 24 180 200
H39Y38600L! 18 38 2.0 6 0.80 75 6.0 24 180 200
H39Y444001 1.8 44 2.8 4 0.30 40.0 100.0 40 250 250
H39Y204001 18 20 0.65 4 0.40 6.6 75 11 50 120
H39Y206001 18 20 0.8 6 0.50 13.0 75 1 50 120

THOMSON AIRPAX

MECHATRONICS



H39Y Series
MOTOR DYNAMIC CHARACTERISTICS

CURRENT: 0.65A

MODEL :H39Y344001 TORQUE VS. SPEED CURVE
DRIVER : DUAL CHOPPER SUPPLY VOLTAGE : 24V

torque(Kg.cm)

speed(pps)
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MODEL :H39Y344002 TORQUE VS. SPEED CURVE
DRIVER : DUAL CHOPPER SUPPLY VOLTAGE : 24V
CURRENT: 0.4A
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MODEL :H39Y344003 TORQUE VS. SPEED CURVE
DRIVER : DUAL CHOPPER SUPPLY VOLTAGE : 24V
CURRENT: 0.6A

torque(Kg.cm)
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specd(pps)

CURRENT: 0.3A

MODEL :H39Y346001 TORQUE VS. SPEED CURVE
DRIVER : DUAL CHOPPER SUPPLY VOLTAGE : 24V
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i
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MODEL :H39Y 346002 TORQUE VS. SPEED CURVE
DRIVER : DUAL CHOPPER SUPPLY VOLTAGE : 24V
CURRENT: 0.16A

torque(Kg.cm)

\ |
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MODEL :H39Y384001 TORQUE VS. SPEED CURVE
DRIVER : DUAL CHOPPER SUPPLY VOLTAGE : 24V
CURRENT: 0.5A

torque(Kg.cm)
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speed(pps)

CURRENT: 0.8A

MODEL :H39Y386001 TORQUE VS. SPEED CURVE
DRIVER : DUAL CHOPPER SUPPLY VOLTAGE : 24V

torque(Kg.cm)
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MODEL :H39Y444001 TORQUE VS. SPEED CURVE
DRIVER : DUAL CHOPPER SUPPLY VOLTAGE : 24V
CURRENT: 0.3A
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MODEL :H39Y204001 TORQUE VS. SPEED CURVE
DRIVER : DUAL CHOPPER SUPPLY VOLTAGE : 24V
CURRENT: 0.4A
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MODEL :H39Y206001 TORQUE VS. SPEED CURVE
DRIVER : DUAL CHOPPER SUPPLY VOLTAGE : 24V

torque(Kg.cm)
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For technical assistance or to place an order :

ASIA

THOMSON AIRPAX MECHATRONICS PTELTD

Blk 3015A, Ubi Road 1

#07-08 Kampong Ubi Industrial Estate

Singapore 408705

E-mail: airpax@tamsales.com.sg
Phone: (65) 7474-888

Fax : (65) 7435-686

EUROPE
THOMSON AIRPAX MECHATRONICS (UK) LIMITED

9 Farnborough Business Centre
Eelmoor Road, Farnborough
Hants GU14 7XA, UK

E-mail: info@tammail.com
Phone: +(44) 1252 516051

Fax : + (44) 1252 516058

www.thomsonmotors.com

------------- PULL IN TORQUE
PULL OUT TORQUE

HEADQUARTERS (USA)
THOMSON AIRPAX MECHATRONICS LLC

7 Mckee Place, Cheshire,

CT 06410 USA

E-mail: motorinfo@snet.net

Phone: 1 (877) 9-AIRPAX (924-7729)
Fax : 1(877) 4-AIRPAX (424-7729)




H42S Series

General Specifications
SEEP ANGIE. ..o 1.88
SEEP ACCUIACY.....oceeriieiiei e +=5%
TeMPErature RiSE........covrrnrnrnrnrisssensessesessnenens 808C Max
Ambient Temperature Range...........ccocvvererrvenns -208C ~ +508C
Insulation ReSIStanCe. ......cc.covvevnrinrirnene. 100MV Min. 500V DC
Dielectric Strength........ccccovovrvinrnrnrneninnen, 500V AC 1 minute
Radial Play.......coovveriniriinisinesineenn, 0.02mm Max.(450g Load)
ENd PlaY......oviirinenies e, 0.08mm Max.(450g Load)
(200 v (0] o TS0 CW(See from Front Flange)
Mechanical Dimensions Wiring Diagram
20+0.5 L Max. 42.3Max.
[ 31+0.1 BLK A BLK A
YEL O
-| 3 GRN C GRN C
S 5| o
0 B M D
— #5<ore RED BLU RED/WHT/BLU
\__4-M3
e ‘”1%‘ HE DEEP 4.5Min BI-POLAR UNI-POLAR
. ¥ AWG26 L1007 4 LEAD WIRE 6 LEAD WIRE
unit=mm l UUUU
LEAD WIRE NO.>AOCBMD

Electrical Specifications

H42S Holding Rotor | Detent

Series Torque i Current | Resistance | Inductance| Inertia | Torque | Weight

Model kg.cm | Number g.cme g.cm
H425344001 18 34 25 4 040 30.0 370 38 120 200
H42S34600! 1.8 34 1.6 6 0.95 42 28 38 120 200
H42S346002 18 34 1.6 6 047 13.6 98 38 120 200
H42540600! 18 40 25 6 040 300 240 57 150 240
H425404001 18 40 32 4 0.80 10.0 17.0 57 150 240
H425406002 18 40 24 6 120 33 24 57 150 240
H425406003 18 40 2.8 6 0.80 75 70 57 150 240
H425486002 1.8 48 34 6 1.00 4.6 4.0 82 200 340
H425486001 1.8 48 38 6 040 30.0 28.0 82 200 340
H425484001 18 48 45 4 120 32 6.0 82 200 340
H425484002 18 48 45 4 0.85 6.6 11.0 82 200 340
H425254001 18 25 17 4 040 240 36.0 20 200 150

THOMSON AIRPAX

MECHATRONICS



HA2S Series
MOTOR DYNAMIC CHARACTERISTICS

MODEL :H425344001 TORQUE VS, SPEED CURVE
DRIVER : DUAL CHOPPER SUPPLY VOLTAGE : 24V
CURRENT: 0.4A
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—
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MODEL :H425346001 TORQUE VS. SPEED CURVE
DRIVER : DUAL CHOPPER SUPPLY VOLTAGE : 24V
CURRENT: 0.95A
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MODEL :H425346002 TORQUE VS. SPEED CURVE
DRIVER : DUAL CHOPPER SUPPLY VOLTAGE : 24V
CURRENT: 0.47A

torque(Kg.cm)
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MODEL :H425406001 TORQUE VS. SPEED CURVE
DRIVER : DUAL CHOPPER SUPPLY VOLTAGE : 24V
CURRENT: 0.4A
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speed(pps)

MODEL :H42S404001 TORQUE VS.SPEED CURVE
DRIVER : DUAL CHOPPER SUPPLY VOLTAGE : 24V
CURRENT: 0.8A

torque(Kg.cm)
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MODEL :H425406002 TORQUE VS. SPEED CURVE
DRIVER : DUAL CHOPPER SUPPLY VOLTAGE : 24V
CURRENT: 1.2A
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MODEL :H42S406003 TORQUE VS. SPEED CURVE
DRIVER : DUAL CHOPPER SUPPLY VOLTAGE : 24V
CURRENT: 0.8A

torque(Kg.cm)

100 1000 10000 100000
speed(pps)

MODEL :H425486002 TORQUE VS. SPEED CURVE
DRIVER : DUAL CHOPPER SUPPLY VOLTAGE : 24V
CURRENT: 1.0A

torque(Kg.cm)
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speed(pps)

MODEL :H425486001 TORQUE VS. SPEED CURVE
DRIVER : DUAL CHOPPER SUPPLY VOLTAGE ; 24V
CURRENT:0.4A
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MODEL :H42S484001 TORQUE VS. SPEED CURVE
DRIVER : DUAL CHOPPER SUPPLY VOLTAGE : 24V
CURRENT: 1.2A

torque(Kg.cm)

\
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speed(pps)

MODEL :H428484002 TORQUE VS. SPEED CURVE
DRIVER : DUAL CHOPPER SUPPLY VOLTAGE : 24V
CURRENT: 0.85A

TN
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\
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MODEL :H425254001 TORQUE VS. SPEED CURVE
DRIVER : DUAL CHOPPER SUPPLY VOLTAGE : 24V
CURRENT: 0.4A

torque(Kg.cm)

0.40 \
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For technical assistance or to place an order :

ASIA
THOMSON AIRPAX MECHATRONICS PTE LTD

Blk 3015A, Ubi Road 1

#07-08 Kampong Ubi Industrial Estate
Singapore 408705

E-mail: airpax@tamsales.com.sg
Phone: (65) 7474-888

Fax : (65) 7435-686

EUROPE
THOMSON AIRPAX MECHATRONICS (UK) LIMITED

9 Farnborough Business Centre
Eelmoor Road, Farnborough
Hants GU14 7XA, UK

E-mail: info@tammail.com
Phone: +(44) 1252 516051

Fax : + (44) 1252 516058

www.thomsonmotors.com

............. PULL IN TORQUE
PULL OUT TORQUE

HEADQUARTERS (USA)
THOMSON AIRPAX MECHATRONICS LLC

7 Mckee Place, Cheshire,

CT 06410 USA

E-mail: motorinfo@snet.net

Phone: 1 (877) 9-AIRPAX (924-7729)
Fax : 1 (877) 4-AIRPAX (424-7729)




H56S Series

SEEP ANGIE. ..o 1.88
SEEP ACCUIACY.....oceeriieiiei e +=5%
TeMPErature RiSE........covrrnrnrnrnrisssensessesessnenens 808C Max
Ambient Temperature Range...........ccccovevevnennn. -208C ~ +508C
Insulation ReSIStanCe. ......cc.covvevnrinrirnene. 100MV Min. 500V DC
Dielectric Strength........cccoovvvivivrnrneinnninnnnns 500V AC 1 minute
Radial Play.......coovveriniriinisinesineenn, 0.02mm Max.(450g Load)
ENd PlaY......oviirinenies e, 0.08mm Max.(450g Load)
ROLALION. .. CW(See from Front Flange)
21+0.5 L Max. 56.4Max.
47.14%0.20 BLK A BLK A
| CO E Q YEL o% Q
d ® R |
% . ! § ; GRN C GRNC
RED  BLU RED/WHT/BLU

d % : ®
| \& '

16,] 5 Y BI-POLAR UNI-POLAR
‘)I(»Lﬂ § '\i%‘”ezz uL1007 LI‘T[ gooolr a8 7h 4 LEAD WIRE 6 LEAD WIRE

Ry

unit=mm ‘ LEAD WIRE NO.>

H56S Holding Rotor | Detent

Series Torque Inertia | Torque | Weight

Model g.cme g.cm
H56S5414001 18 41 40 4 0.60 12.0 20.0 135 220 420
H56S5416001 1.8 41 35 6 100 57 45 135 220 420
H56S5416002 18 41 35 6 2.00 14 10 135 220 420
H56S504001 18 50 7.0 4 0.60 12.0 32.0 220 320 550
H56S504002 1.8 50 70 4 0.30 08 24 220 320 550
H56S506001 1.8 50 6.0 6 0.38 32.0 380 220 320 550
H56S544001 18 54 98 4 250 11 36 260 400 600
H56S54600!1 1.8 54 90 6 3.00 0.8 12 260 400 600
H56S546002 1.8 54 9.0 6 100 6.2 10.0 260 400 600
H56S764001 18 76 150 4 140 4.2 150 460 700 1000
H56S766001 18 76 13.0 6 3.00 1.0 21 460 700 1000
H56S766002 18 76 13.0 6 100 8.6 15.0 460 700 1000

THOMSON AIRPAX

MECHATRONICS



H56S Series

MOTOR DYNAMIC CHARACTERISTICS

MODEL :H565414001 TORQUE VS. SPEED CURVE
DRIVER : DUAL CHOPPER SUPPLY VOLTAGE : 24V
CURRENT: 0.6A
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MODEL :H565416001 TORQUE VS. SPEED CURVE
DRIVER : DUAL CHOPPER SUPPLY VOLTAGE : 24V
CURRENT: 1.0A

J’f4\

torque(Kg.cm)

\

100 1000 10000 100000

speed(pps)

MODEL :H565416002 TORQUE VS. SPEED CURVE
DRIVER : DUAL CHOPPER SUPPLY VOLTAGE : 24V
CURRENT: 2.0A
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MODEL :H565504001 TORQUE VS. SPEED CURVE
DRIVER : DUAL CHOPPER SUPPLY VOLTAGE : 24V
CURRENT: 0.6A
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MODEL :H565504002 TORQUE VS. SPEED CURVE
DRIVER : DUAL CHOPPER SUPPLY VOLTAGE : 24V
CURRENT: 3.0A
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MODEL :H56S506001 TORQUE VS. SPEED CURVE
DRIVER : DUAL CHOPPER SUPPLY VOLTAGE : 24V
CURRENT: 0.38A
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MODEL :H56S544001 TORQUE VS. SPEED CURVE
DRIVER : DUAL CHOPPER SUPPLY VOLTAGE : 24V
CURRENT: 2.5A
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MODEL :H565546001 TORQUE VS. SPEED CURVE
DRIVER : DUAL CHOPPER SUPPLY VOLTAGE : 24V
CURRENT: 3.0A
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MODEL :H565546002 TORQUE VS. SPEED CURVE
DRIVER : DUAL CHOPPER SUPPLY VOLTAGE : 24V
CURRENT: 1.0A
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MODEL :H56S764001 TORQUE VS. SPEED CURVE
DRIVER : DUAL CHOPPER SUPPLY VOLTAGE : 24V
CURRENT: 1.4A
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MODEL :H565766001 TORQUE VS. SPEED CURVE
DRIVER : DUAL CHOPPER SUPPLY VOLTAGE : 24V
CURRENT: 3.0A
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MODEL :H568766002 TORQUE VS. SPEED CURVE
DRIVER : DUAL CHOPPER SUPPLY VOLTAGE : 24V
CURRENT: 1.0A
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For technical assistance or to place an order :

ASIA
THOMSON AIRPAX MECHATRONICS PTE LTD

Blk 3015A, Ubi Road 1

#07-08 Kampong Ubi Industrial Estate
Singapore 408705

E-mail: airpax@tamsales.com.sg
Phone: (65) 7474-888

Fax : (65) 7435-686

EUROPE
THOMSON AIRPAX MECHATRONICS (UK) LIMITED

9 Farnborough Business Centre
Eelmoor Road, Farnborough
Hants GU14 7XA, UK

E-mail: info@tammail.com
Phone: +(44) 1252 516051

Fax : + (44) 1252 516058

www.thomsonmotors.com

------------- PULL IN TORQUE
PULL OUT TORQUE

HEADQUARTERS (USA)
THOMSON AIRPAXMECHATRONICS LLC

7 Mckee Place, Cheshire,

CT 06410 USA

E-mail: motarinfo@snet.net

Phone: 1 (877) 9-AIRPAX (924-7729)
Fax: 1 (877) 4-AIRPAX (424-7729)




H57Y Series

SEEP ANGIE. ..o 1.88
SEEP ACCUIACY.....oceeriieiiei e +5%
TeMPErature RiSE........covrrnrnrnrnrisssensessesessnenens 808C Max
Ambient Temperature Range...........ccccovevevnennn. -208C ~ +508C
Insulation ReSIStanCe. ......cc.covvevnrinrirnene. 100MV Min. 500V DC
Dielectric Strength........ccccovovrvinrnrnrneninnen, 500V AC 1 minute
Radial Play.......coovveriniriinisinesineenn, 0.02mm Max.(450g Load)
ENd PlaY......oviirinenies e, 0.08mm Max.(450g Load)
(200 v (0] o TS0 CW(See from Front Flange)
21+£0.5 L Max. 57.2Max.
47.14+0.20 BLK A BLK A
' 10290
:‘gl’. ' g X GRN C GRN C
¥ B D B M D
. | RED BLU RED/WHT/BLU
1-611_5 o ol Tl \ﬂ BI-POLAR UNI-POLAR
8 [<—AWG24  UL1007 4 LEAD WIRE 6 LEAD WIRE
unit=mm Wi

LEAD WIRE NO.—>AOCBMD

Electrical Specifications

H57Y Holding Rotor | Detent

Series Torque Current | Resistance | Inductance| Inertia | Torque | Weight

Model kg.cm | Number g.cme g.cm
H57Y40400! 18 40 34 4 0.50 12.0 240 60 180 360
H57Y404002 1.8 40 34 4 034 41.0 70.0 60 180 360
H57Y406001 18 40 3.0 6 110 3.6 36 60 180 360
H57Y406002 18 40 3.0 6 0.60 18.0 16.0 60 180 360
H57Y406003 18 40 30 6 0.38 320 30.0 60 180 360
H57Y51400L1 1.8 51 6.0 4 2.00 13 35 120 350 520
H57Y516001 18 51 50 6 230 10 11 120 350 520
H57Y516002 1.8 51 50 6 140 25 35 120 350 520
H57Y516003 18 51 50 6 1.00 50 75 120 350 520
H57Y554001 18 55 7.0 4 0.70 12.0 30.0 145 420 600
H57Y556001 18 55 6.0 6 220 135 18 145 420 600
H57Y556002 18 55 6.0 6 120 50 65 145 420 600

THOMSON AIRPAX

MECHATRONICS



H5.7Y Series

MOTOR DYNAMIC CHARACTERISTICS

CURRENT: 0.5A

MODEL :H57Y404001 TORQUE VS. SPEED CURVE
DRIVER : DUAL CHOPPER SUPPLY VOLTAGE : 24V
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MODEL :H57Y404002 TORQUE VS. SPEED CURVE
DRIVER : DUAL CHOPPER SUPPLY VOLTAGE : 24V
CURRENT: 0.34A
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MODEL :H57Y406001 TORQUE VS. SPEED CURVE
DRIVER : DUAL CHOPPER SUPPLY VOLTAGE : 24V
CURRENT: 1.1A
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CURRENT: 0.6A

MODEL :H57Y406002 TORQUE VS. SPEED CURVE
DRIVER : DUAL CHOPPER SUPPLY VOLTAGE : 24V

torque(Kg.cm)

100 1000
speed(pps)

MODEL :H57Y406003 TORQUE VS. SPEED CURVE
DRIVER : DUAL CHOPPER SUPPLY VOLTAGE : 24V
CURRENT: 0.38A

torque(Kg.cm)

1000 100000

speed(pps)

MODEL :H57Y514001 TORQUE VS. SPEED CURVE
DRIVER : DUAL CHOPPER SUPPLY VOLTAGE : 24V
CURRENT: 2.0A
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MODEL :H57Y516001 TORQUE VS. SPEED CURVE
DRIVER : DUAL CHOPPER SUPPLY VOLTAGE : 24V

torque(Kg.cm)

T

speed(pps)

100 1000 10000

MODEL :H57Y516002 TORQUE VS. SPEED CURVE
DRIVER : DUAL CHOPPER SUPPLY VOLTAGE : 24V
CURRENT: 1.4A

torque(Kg.cm)

100 1000 10000 100000
speed(pps)

MODEL :H57Y516003 TORQUE VS. SPEED CURVE
DRIVER : DUAL CHOPPER SUPPLY VOLTAGE : 24V
CURRENT: 1.0A
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CURRENT: 0.7A

MODEL :H57Y554001 TORQUE VS. SPEED CURVE
DRIVER : DUAL CHOPPER SUPPLY VOLTAGE : 24V

torque(Kg.cm)

speed(pps)

100000

MODEL :H57Y556001 TORQUE VS. SPEED CURVE
DRIVER : DUAL CHOPPER SUPPLY VOLTAGE : 24V
CURRENT: 2.2A

torque(Kg.cm)

speed(pps)

MODEL :H57Y556002 TORQUE VS. SPEED CURVE
DRIVER : DUAL CHOPPER SUPPLY VOLTAGE : 24V
CURRENT: 1.2A

torque(Kg.cm)

10000

speed(pps)

For technical assistance or to place an order :

ASIA

THOMSON AIRPAX MECHATRONICS PTELTD

Blk 3015A, Ubi Road 1

#07-08 Kampong Ubi Industrial Estate
Singapore 408705

E-mail: airpax@tamsales.com.sg
Phone: (65) 7474-888

Fax : (65) 7435-686

EUROPE
THOMSON AIRPAX MECHATRONICS (UK) LIMITED

9 Farnborough Business Centre
Eelmoor Road, Farnborough
Hants GU14 7XA, UK

E-mail: info@tammail.com
Phone: +(44) 1252 516051

Fax : + (44) 1252 516058

www.thomsonmotors.com

------------- PULL IN TORQUE
PULL OUT TORQUE

HEADQUARTERS (USA)
THOMSON AIRPAX MECHATRONICS LLC

7 Mckee Place, Cheshire,

CT 06410 USA

E-mail: motorinfo@snet.net

Phone: 1 (877) 9-AIRPAX (924-7729)
Fax : 1(877) 4-AIRPAX (424-7729)
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