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ysteresis Brakes

Electrically controlied

No wearing parts

Infinitely adjustable
for precise torque/
tension control

TRANSMITTING TORQUE THROUGH AIR —



Current Controlled Electric Hysteresis Brakes

Advantages

The superior design of these hysteresis devices provides
several inherent advantages over magnetic-particle and friction
devices. They operate on a frictionless design principle with
virtually no wear. This provides such advantages as: longer
expected life, superior torque repeatability, life-cycle cost
advantages, broad speed range, excellent environmental
stability and superior operational smoothness.

Operating principles

The hysteresis effect in magnetism is applied to torque

control by the use of two basic components - a reticulated
pole structure and a special steel rotor/shaft assembly - fitted
together but not in physical contact. Until the pole structure

is energized, the drag cup can spin freely on its shaft bearings.
When a magnetizing force from a field coil is applied to the
pole structure, the air gap becomes a flux field and the rotor is
magnetically restrained, providing a braking or clutching action
between the pole structure and rotor.

Control

In a Current Controlled Electric Hysteresis Brake, adjustment
and control of torque is provided by a field coil. This allows for
complete control of torque by adjusting DC current to the
field coil. Adjustability from a minimum value (bearing drag) to
a maximum value of |5 - 35% above rated torque is possible. In
a Permanent Magnet Hysteresis Brake, the field coil is replaced
by magnets which provide the precise field strength necessary
to produce rated torque without the need of electrical
excitation. Physical realignment of the pole structure will result
in changes in torque.

Longer expected life

Hysteresis Brakes produce torque strictly through a
magnetic air gap, making them distinctly different from
mechanical-friction and magnetic particle devices. Because
hysteresis devices do not depend on friction or shear forces
to produce torque, they do not suffer the problems of wear,
particle aging, and seal leakage. As a result, hysteresis devices
typically have life expectancies many times that of friction and
magnetic particle devices.
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Superior torque repeatability

Because torque is generated magnetically without any
contacting parts or particles, Hysteresis Brakes provide
superior torque repeatability. Friction and magnetic particle
devices are usually subject to wear and aging with resultant
loss of repeatability. Hysteresis devices will repeat their
performance precisely, to ensure the highest level of
process control.

Broad speed range

Hysteresis devices offer the highest slip speed range of all
electric torque control devices. Depending on size, kinetic
power requirements and bearing loads, many Hysteresis Brakes
can be operated at speeds in excess of 10,000 rpm. In addition,
full torque is available even at zero slip speed and torque
remains absolutely smooth at any slip speed.

Operational smoothness

Because they do not depend on mechanical friction or particles
in shear, Hysteresis Brakes are absolutely smooth at any slip
ratio. This feature is often critical in wire drawing, packaging,
and many other converting applications.



Current Controlled Electric Hysteresis Brakes

with Double Ended Shafts

Used for torque loading and power absorption in test
benches, actuators, etc., as well as tension control with
wire, cable, ropes, threads, paper and foils at take-up and
payoff equipment. Can be used as start coupling for rpm
speed up control and as overload protection or braking
against backlash.These brakes are noiseless, frictionless
and wear free in their operation.Torque is independent
from rpm speed. Torque is infinitely adjustable within

each brake’s range of operation. a &
TECHNICAL DATA SERIES M
MODEL Torque at Working Resistance Voltage rpm max Power dissipation (Watt) Residual Rotor Weight
working currentl1 at 25°C vDC @ 25°C Torque inertia (kg)
current (mA) +/-10% 1 +/-10% without (kgcm 2)
(Nm) (Ohm) current
intermittent  continuous (Nm)
EB-3M-2DS 0.02 155 171 25 20000 20 5) 3.53E-04 0.0043 0.10
EB-10M-2DS 0.10 143 180 24 20000 35 8 7.06E-04 0.0435 0.24
EB-20M-2DS 0.15 232 120 24 20000 50 12 7.77E-04 0.0458 0.32
EB-50M-2DS 0.38 270 95 24 15000 90 23 1.55E-03 0.167 0.76
EB-140M-2DS 1.20 270 95 24 12000 300 75 5.42E-03 1.00 1.85
EB-250M-2DS 2.10 289 96 24 10000 450 110 7.77E-03 3.45 3.50
EB-450M-2DS 3.60 473 50 24 8000 670 160 1.51E-02 7.50 5.60
EB-750M-2DS 5.80 410 60 23 6000 1000 200 5.00E-02 14.50 10.20
EB-1750M-2DS 14.50 585 52 26 6000 1200 350 9.18E-02 62.50 24.50
EB-3500M-2DS 29.00 1070 26 26 6000 2400 600 1.36E-01 125.00 49.75
TECHNICAL DATA SERIES E
MODEL Torque at Working Resistance Voltage rpm max Power dissipation (Watt) Residual Rotor Weight
working currentl1 at77°F VDC 77°F Torque inertia (LB)
current (mA) +/-10% @n +/-10% without (LB-IN-
(OZ-IN) (Ohm) current SEC2)
intermittent  continuous (OZ-IN)
EB-2.5E-2DS 2.50 146 171 25 20000 20 5 0.05 3.80E-06 0.24
EB-10E-2DS 10.00 133 180 24 20000 45 12 0.10 3.30E-05 0.49
EB-16E-2DS 16.00 192 125 24 20000 75 20 0.10 5.60E-05 0.65
EB-38E-2DS 38.00 250 105 26 15000 90 25 0.20 8.60E-05 1.06
EB-50E-2DS 50.00 253 95 24 15000 90 23 0.20 1.48E-04 1.72
EB-140E-2DS 140.00 253 95 24 12000 300 75 0.70 9.10E-04 4.06
EB-250E-2DS 250.00 270 96 26 10000 450 110 1.00 2.75E-03 7.73
EB-450E-2DS 450.00 442 50 22 8000 670 160 2.00 6.55E-03 12.90
EB-750E-2DS 750.00 383 60 23 7000 1000 200 7.00 1.28E-02 28.30
EB-840E-2DS 840.00 600 40 24 6000 1340 300 4.00 1.31E-02 26.30
EB-1750E-2DS 1750.00 500 52 26 6000 1200 350 13.00 5.28E-02 54.00
EB-3500E-2DS 3500.00 1000 26 26 6000 2400 600 19.20 1.06E-01 110.00
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KEYWAY DATA
MODEL

a b c

(mm) (mm) (mm)
EB- 250M-2DS 20 4.0 35
EB- 450M-2DS 20 5.0 35
EB- 750M-2DS 2Q 5.0 9.0
EB-1750M-2DS 25 8.0 12.5
EB-3500M-2DS 25 8.0 12.5
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Large Bore Hysteresis Brakes without Bearings

Hysteresis Brakes with a large bore are mainly used for tension control at
flyer payoff operation equipment, at helical wrapping operation, and braiding
applications. These brakes are supplied without bearings and are also available
as a “matched” design upon request.The bearings must be provided by the
machine designer.

The pole/case assembly and the rotor are shipped as separate items and it

is the responsibility of the machine designer to ensure proper alignment and
concentricity of the mating brake parts in the final assembly. The mounting
structure for these parts must be such that concentricity between the rotor
OD (outside diameter) and the case ID (inside diameter), which forms the
outer segment of the air gap, does not exceed 0.015 mm (0.0006”). Additionally,
the run-out of the rotor face should not exceed 0.025 mm (0.001).
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DIMENSIONAL DATA
MODEL gA oB gcC gD E F K gL oM N
(mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm)
EBL-250M-2 112.5 28.0 70.0 36.0 54.5 50.5 M5 X 10 45.0 54.0 M5 (4X)
EBL-450M-2 137.5 42.0 90.0 50.0 57.0 52.5 M5 X 10 60.0 80.0 M4 (4X)
EBL-750M-2 158.0 50.0 110.0 60.0 80.0 73.0 M6 X 12 70.0 90.0 M5 (4X)
EBL-1750M-2  226.0 80.0 160.0 120.0 83.0 76.5 M6 X 12 100.0 140.0 M5 (8X)

FOR TECHNICAL DATA, SEE SERIES M ON PAGE 2.

Matched Hysteresis Brakes

These units are developed to ensure that every brake of a
given model designation will be matched at a pre-determined
torque and current point to every other brake of the same
model designation. By possibility of a special adjustment each
brake will be matched at the selected match point to within
*1.5% provided that the match point is above 50 % of the max
possible torque.All other points of the curve then are within
*4% deviation from each other.The use of matched hysteresis
brakes is, for example, an advantage for a multi-tension control
system for multi-spool payoff frames.
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Applications with Hysteresis Brakes

Hysteresis Brakes provide precise
control of wire tension during wind,
hook and cut operation of high speed
automated winding machines.

Hysteresis Brake

Wire Magazine

Armature

_— Control panel

Hysteresis Brake

/ Wire Magazine
7

Transformer and coil winding operations employing
Hysteresis Brakes in open loop control maintain precise
tension during winding process.

Hysteresis Brake

Wire Magazine

Application of a Hysteresis Brake with large bore: The brake
pole case is bolted to the machine frame and a hollow shaft,
with bearings is mounted in the pole.The hollow shaft, rotor
and flyer form one assembly to tension the material.
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Hysteresis Brakes are widely used in load simulation
applications for life testing on electric motors, actuators,
gearboxes, and many other rotating devices and assemblies.

Hysteresis Brakes

B Magnetic Technologies Ltd. 508-987-3303  www.magnetictech.com

For closed loop control; using dancer arm, photo
or ultrasonic sensors to provide feedback to the
Hyteresis Brake.

Follower arm

Hysteresis Potentiometer

Brake

LR ™~ Controller/
Power supply




Selection Criteria

For every application determine the TORQUE and MAXIMUM RPM.

P e W

f” —~
ff,:f'f . T, Metric English
K___ T Line Tension (T) 8N 1.8 Ib
,Q : / Full Spool Radius (r) I5m 5.9in
. 4 Spool Core Diameter (d) .125m A4l ft
T Line Speed 90 m/min 295 ft/min
~F

Step | - Calculate Maximum Torque

The line tension multiplied by the radius of a full spool.
Example: Full Spool Radius (r) x Line tension (T)=Torque

.I5m x 8N =1.2Nm or 5.9 in x 1.8 Ib= 10.6 Ib-in (169 oz-in)

Selection: In this example select Model EB-140 or larger.

Step 2 - Calculate MAX RPM

When a magnetic brake shaft is turning, mechanical energy is converted into thermal energy (watts).
The amount of thermal energy (watts) is a function of RPM and TORQUE.
Example Calculation:

Line Speed 90mm / min 295 ft / min

Max RPM = = = = 229 RPM
& 3.14x Core Dia (d) 3.14 x .125m 3.14 x 4l fe

Step 3 - Calculate Power Dissipation

Example Calculations:

T(Nm) x RPM 1.2 x 229 T(Ib-in) x RPM 10.6 x 229
P tts) = = = 29 watt P tts) = = = 29 watt
(watts) 9.55 9.55 watts P (watts) 84.36 84.36 wates
Sele“i_lc_’;: ':llth;s Ie;;"?':f P=29 g EB-140M-2DS ELECTRIC HYSTERESIS BRAKE
watts. The Model EB-14U s rate PERFORMANCE CURVE
for 75 watts continuous and 500 TORQUE VS. CURRENT
watts for 5 minutes. 1.80 255
1.60 - 1 1 227
Step 4 - Determine TORQUE AT RATED CURRENT

From the product data sheets
examine the Performance Curve 1.20 170
to determine the approximate //

operating current. / 142

i 1.20 Nm / 169.9 oz-in @ 270 mA |
Operating Current 1.40 %/ o
A
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TORQUE (Nm)

Solution: In this example the EB-
140 Performance Curve is shown 0.60

85
below. Our previously determined / /
[.2Nm, requires a maximum 0.40 / / 57

current of 270mA @ 24VDC.

Typically the brakes have a 15-35% 0.20 » » 28
safety factor, so that the actual
current will be 230mA (see chart) 000 — ————" , , 0
0 50 100 150 200 250 270 300 350
CURRENT (mA)
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