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KNOTT manufacture a wide range of electromagnetic power-on and power-off brakes
to suite the demands of the modern day applications.
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Type EAA

Operating Principle

KNOTT Electromagnetic Single Disc Brake Type EAA is a
“Normally Off” type brake and it has two basic parts; the stator
assembly, which consists of a coil and friction plate assembled in
a steel body, and the armature assembly.

The braking torque is produced by means of the electromagnetic
force which is developed when the current flows through the
brake coil supplied with DC voltage, thus attracting the rotating
armature plate to the stator assembly with friction plate (liner),
against a diaphragm spring plate, thereby arresting the motion.
In this case, the axially flexible armature plate transmits the
brake torque to its connected components by friction against
the friction plate of the stator assembly which is rigidly fixed
against motion. The brake is released immediately due to the
diaphragm spring plate, pulling back the armature plate to

its initial position, when current through the coil is cut off by
interrupting the voltage supply.

These brakes are used for dry applications only.

Air Gap

Armature plate Body
Spring plate
Coil
Rivet Friction Plate

Magnetic Flux

Magnetic Flux Path in EAA Type Brake

Mounting

The Stator Assembly and the optional Hub connecting the
Armature Assembly should be mounted centrally on the shaft
and one diameter with close tolerances on each of the two parts
are available for this purpose.

Armature Elements as per Design 100, 101 & 102 are available.
The Armature components should be mounted on the shaft
and secured against axial movement following precise setting
of the defined working air-gap, ‘s’. See the Dimensions for

the corresponding values of ‘s’. Ensure with special precaution
that the Clearance holes for the Rivet Heads on the Armature
element are large enough not to interfere and result in
restricting the axial movement of the armature plate.

Note:

These Brakes are designed for dry operation and hence the friction surfaces
have to be absolutely free of oil and grease or else, the torque values drop very
significantly.

Armature Assembly consist of: Armature plate, Friction plate, Rivets

Stator Assembly consist of: Body, Coil, Friction plate

KNOTT Electromagnetic Single Disc Brakes TYPE EAA, EAR ﬂ
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Type EAA

Features

e These brakes are designed for simple mounting and are easily
adaptable to any mounting requirement as it is manufactured
in varied designs.

e The diaphragm spring plate enables a backlash free
transmission. The spring plate within the armature assembly
can be available in pre-stressed version enabling very short
operating times or in standard flat version enabling higher
working gap and hence a higher lifetime.

e The friction faces are completely separated by the spring
eliminating any drag and permitting use at very high idling
speeds.

e These units are practically maintenance free due to the
stationary coil and highly wear resistant asbestos-free friction
surfaces. Air-Gap has to be only checked based on the friction
energy in the application.

e These brakes are specially treated and machined for out-
of-box use and give the rated torque within short number
of cycles without necessitating an elaborate “running-in”
process.

e The specially treated armatures give a very long operating life
and increase the longevity of the brake unit.

e These brakes are manufactured and tested in compliance to
DIN VDE 0580 norms.

e These brakes are CE certified as standard. They are also
available with UL certification & ROHS Compliance on request

e Several optional features and designs are available for
customization to specific applications. Different Voltages,
Different Bore sizes of the Hub & additional mounting and
location geometry/dimensions are some of the main variants
possible on request

e Class 'H’" insulation system to 180°C

The tables may not cover the entire range of sizes available for
offer, so kindly please get in touch with our design team to
get options of more sizes with alternative torque transmission
capacity.

Special Versions

Limited external diameters, with internal mounting arrangement
in applications having space constraint are also possible to adapt
to some customer machine requirements. In this special design,
the mounting holes are provided on an internal flange rather than
an external flange as in our standard EAA series. This restricts the
external dimensions, as some design constraints would demand.

KNOTT can also offer other custom built variations for which you
are requested to contact our design team.
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Drawings

Design 100

Design 101

Design 102
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Type EAA

Technical Data

| sie oas Jos | o | e | o o | w0 | o | e | @ | m | u
3.6 7.5 15 30 60 240 480 750

Torque (Nm) 1.5 120 1440 2880
Power (W) 8 10 10.8 15.3 20.5 26.4 36.7 45.9 68.6 68.4 100.7 113.2
@ D, h8 54 65 80 100 125 150 190 230 290 355 440 540

oD, 47 58 72 90 112 137 175 215 270 335 420 520

@ D,h8 43 54 63 80 100 125 160 200 250 320 400 500
@D, 30 38 46 60 76 95 120 158 210 250 315 400
9D, 17 24 27 32 42 49 65 83 105 135 175 225
F 3.3 = 3.5 4.3 5 5.5 6 7 8 9 11 14
@ Hxn 6x3 6.5x3 6.3x3 8.6x3 11x3 12x3 15x3 18x3 24x4 28x4 32x4 35x4
D Jxn 3.1x3 3.1x3 3.1x3 4.1x3 5.1x3 6.1x3 8.2x3 10.2x3 12.2x4 16.2x4 18.2x4 20.2x4
D Kxn 3.4x4 3.4x4 4.5x4 5.5x4 6.6x4 6.6x4 x4 x4 11x4 11x8 13.1x8 13.1x8
2 Lxn 5x3 5x3 5.5x3 7x3 9x3 10x3 13x3 16x3 20x4 26x4 30x4 32x4
M, 23.15 26.7 22 24.5 27.9 31 35 41.4 47.9 60 74 90
. 37.4 38.7 37 44.5 52.75 61 73 89.4 102.9 125 150 190
N 22.3 23.5 18 20 22 24 26 30 35 44 54 65
P 2 2 2 2.5 3 3.5 4 5 6 14 17 22
Q M4 = M6 M6 M8 M10 M10 M12 M12 M16 M16 M20
T 12 12 15 20 25 30 38 48 55 64 76 100
w 26.2 29.7 25.5 28.5 32.9 37 42 50.4 58.9 72 90 111.45
b 5 - 5 6 6 10 10 15 20 20 25 35
@ d>H8 19 26 35 42 52 62 80 100 125 160 200 250
@d,H7 10 15 17 20 30 35 40 60 80 100 130 130
s 0.1 0.2 0.2 0.2 0.2 0.3 0.3 0.5 0.5 0.8 0.8 1.0
u 1.4 1.6 1.4 1.7 2.1 2.5 3.2 4 43 5 5 5
Note:
a) Power consumption values are specified at 20°c
Torque & excitation curve as per DIN VDE 0580 b) * @ d, H7 is max. bore. Any custom-dedicate lower bore size can be supplied at

no additional cost

¢) Std. voltage is 24 V.DC. 96 V.DC & 190 VDC are supplied on demand.
Other voltages are also possible on request.

d) Torque values mentioned are the Static Rated torques.

e) Keyways are to DIN 6885 & Circlip grooves to DIN 472 or IS 3075

f) Specifications are subject to change without prior notice

g) Sizes 0.06 with torque rating of 0.6 Nm & size 0.09 with torque rating of 0.9
Nm available on request

h) All dimensions in mm.

KNOTT Electromagnetic Single Disc Brakes TYPE EAA, EAR




Type EAA

Selection Data

J (kg cm?) Operating times” Weight approx

m 9

Design Design Design t t Design Design Design
100 101 102 2 U 100 101 102
20 29 6

0.15 1.5 10000 0.06 0.08 0.08 9 0.160 0.170 0.180
0.45 3.6 10000 0.2 0.3 0.3 14 26 40 7 0.280 0.300 0.320
01 7.5 8000 0.4 0.6 0.6 12 23 40 12 0.310 0.350 0.400
02 15 6000 1.1 1.6 1.6 17 29 46 23 0.600 0.670 0.750
03 30 5000 3.6 5.0 5.0 23 46 69 35 1.100 1.230 1.360
06 60 4000 10 15 15 29 63 92 52 2.100 2.350 2.490
10 120 3000 37 51 51 35 81 115 69 2.850 3.430 3.800
20 240 3000 110 155 155 40 92 132 81 7.160 8.150 8.850
40 480 2000 300 640 640 46 104 150 92 13.300 18.200 19.600
60 750 1500 1010 2030 2030 25.500 35.000 37.000
120 1440 1500 3080 6405 6405 Data on request 49.100 67.600 70.600
240 2880 1000 9450 20640 20640 87.000 132.500 147.500
Note:

* " Mean values for switching on the DC side with rated air gap and warm coil
e Standard voltage 24 V +5%/-10% to DIN VDE 0580
* Thermal class H (180°C)

Operating times

The operating times listed in the Technical data are valid

for switching on the DC side with the rated air gap and a
warm coil. The times are mean values whose accuracy will be
determined for example by the type of rectification and the air

Permitted centre offset (in mm)

Size Armature side axis (C) & Armature side axis (C) /
gap's’. Magnet Body (A)/(B) Armature outer diameter (D)
0.15 0.05 0.03
M, (Nm) Static torque 1 0.2 0.15
M, (Nm)  Load Torque 2 0.3 0.25
J (kgcm?  Moment of inertia, reduced to clutch shaft 3 03 0.25
Nmax (RPM)  Maximum Speed 6 03 0.25
t, (s) Engagement time, t,=t,,+t,, 10 03 0.25
L Disengagement time (time from the beginning of the 20 03 0.25
2 torque reduction until M4=0.1 M2 is reached) 40 03 0.25
t. () Response delay time (time betV\.leen thg voltage being 60 0.4 0.35
1 connected and the torque starting to rise)
L . - . 120 0.4 0.35
t () Rise time (time from the beginning of the torque rise
12 until M,=0.9 M, is reached) 240 0.4 0.35

KNOTT Electromagnetic Single Disc Brakes TYPE EAA, EAR
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Type EAA

Installation Examples

A. EAA brake combined with V-Belt Pulley
Mounting, Armature to Design 100,
directly on V-Belt Pulley end, eliminates
the need for an Armature-Hub.

A spacer-ring between inner race of

the ball-bearing & the Pulley surface
maintains the working air-gap.

B. EAA brake mounted on shaft end %
Mounting Armature to Design 102

directly on shaft end allows simplified

assembly on existing machine without

needing any extensive modifications. Q
Air-gap is set by easily moving the hub

axially with or without shims & locking in

position by a shaft end-belt.

o Magnet body
G Armature plate
O Spring plate

0 Hub
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Exploded 3D View
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Type EAR

Operating Principle

KNOTT also produce the EAR series of single disc brakes which
typically work on the same principle as the EAA series but are
characterized by their higher flexibility due to their metallic
friction surfaces as opposed to the conventional steel - friction
plate (liner) mating surfaces. They also give a higher torque for
the similar size and more importantly can function even in wet
environment albeit with reduced torque transmission capacity.

Lead Wire
Air Ga

Spring plate irSap

Rotor
Rivet

Body

Armature plate
Coil
Magnetic Flux

Magnetic Flux Path in EAR Type Brake

Construction and mode of operation

These brakes are maintenance-free. An important feature is the
double magnetic flux path in the armature, which enables the
force of the magnetic field to be used twice. This gives a high
torque capacity with small physical dimensions and a relatively
large bore.

The brakes need to be run-in briefly or to be operated a few
times with a speed differential before they will develop their
full rated torque. In dry operation they are unaffected by oil or
grease.

Armature Assembly consist of:
Armature plate, Spring plate, Rivets

Stator Assembly consist of: Body, Coil, Rotor (Brake)

Armature disc |

Preloaded diaphragm
spring

Retaining end for
armature disc

Rotor or magnetic
flux disc

Armature Disk with Preloaded Diaphragm Spring Plate
(Shown Exaggerated)

A diaphragm spring is used for transmitting the torque without
radial float. It is attached to the face of the armature at 3 or 6
points and secured to the mating component (driving or driven
gearwheel, flange, etc.) by 3 bolts.

These brakes comprise a stator assembly i.e. stationary magnet
body and coil, in which the rotor (brake) is permanently fixed
and acts as the braking surface. The armature is secured to the
mating part with 3 bolts.

The torque reaction during braking is taken by the mounting
of the stationary magnet body, e.g. on the machine housing,
motor frame or similar fixed part.

n KNOTT Electromagnetic Single Disc Brakes TYPE EAA, EAR
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Design notes

These single-disc brakes have metal friction faces and are suitable
for dry or wet operation. The following criteria affect the choice
of suitable operating conditions:

Dry operation

In dry operation, single-disc brakes have high torque capacities
and short operating times. The actual torque values are given in
the selection tables. However, the friction surfaces are subject to
wear in normal use and therefore have a finite life.

Should small quantities of oil or grease contaminate the friction
surfaces in dry operation, the torque capacity will be reduced
briefly but will be regained after a few operations involving
slipping. If there is no slipping, i.e. frictional work, this self-
cleaning action will not occur. If there is constant heavy
contamination by oil or grease there will be a reduction in
torque capacity.

Wet operation

Single-disc brakes lubricated with oil or grease have lower torque
capacities and longer operating times. Provided the lubrication is
adequate to control the energy dissipation, they are completely

free from wear and therefore require absolutely no maintenance.

The energy dissipation is taken as a basis while the maximum
operating frequency becomes an important criterion. The
necessity of an efficient oil supply to the friction surfaces increases
with increasing energy dissipation. The brakes can be operated

at the maximum speed listed in the selection tables as long as
‘internal lubrication’ is used. With ‘oil-mist lubrication” maximum
permitted speed reduces to 80% of the maximum speed defined
in the selection table while ‘external lubrication’, ‘gearbox splash’
& 'drip lubrication” would mean the maximum permitted speed
reducing to only 30% of the maximum speed defined.

It's also necessary to ensure an optimized oil-flow rate depending
on the energy dissipation. When external lubrication is deployed,
speed has to be reduced & oil-flow rate has to be increased for
allowing sufficient oil to reach the friction surfaces.

For high energy dissipation levels it may be necessary to

incorporate oil cooling. Lubrication failure will result in increased
torque as well as increased wear.

For wet operation application, please contact our design
department for more information & guidance.

Fitting the brake

The magnet body is bolted to a stationary part of the machine
and in the case of these brakes; the torque is taken by this
connection.

The brake can be installed either horizontally or vertically with the
armature at the top or bottom, as required.

In the case of these brakes, the permitted center offset tolerance
of the armature relative to the magnet body is sufficiently large
for the location provided by the fixing bolts of the magnet body
to be adequate.

Fitting the armature

The armature is bolted to the mating part (flange, belt pulley, etc.)
at 3 points. There are appropriate through-holes in the diaphragm
spring and counter bores for the bolt heads; socket head screws
to DIN 84 or hexagon socket-head screws to DIN 7984/6912
should be used. Locking of the screws to the diaphragm is
impractical; they must therefore be secured by adhesive, or by
caulking or locknuts.

When the armature is fitted, the diaphragm spring is preloaded
in the axial direction in order to produce rapid operation of the

brake. This also ensures that the armature does not rattle or rub
against the rotor or brake disc.

This preloading is unnecessary on the electromagnet brakes of
this EAR series for sizes EAR 0.05 and 0.16. In special cases the
sizes EAR 0.5 to 125 can also be used without preloading, to
utilize the greater travel and hence achieve long intervals between
readjustments in dry operation.

The tables may not cover the entire size available for offer, so
kindly please get in touch with our design team to get more sizes
of brakes with alternative torque transmission capacity. There are
continuous ongoing developments to suite a wide plethora of
customer applications.

KNOTT Electromagnetic Single Disc Brakes TYPE EAA, EAR H
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Type EAR

_Design notes

Armature without preloading Armature with preloading
Without preloading With preloading
Travel min
s Travel max
mm 3
mm
Recessing of rivet heads in mating part Without recessing of rivet heads in mating part

0.05 0.1 03 22 05 0.3 05 35 03

0.16 0.2 0.5 2.7
Recessing of rivet heads in mating part (use only in special cases) 1 03 0.6 4.5 0.4
0.5 0.3 0.7 3.2 2 0.3 0.7 5.5 0.5

1 0.3 0.9 4.1
4 0.3 0.8 6.5 0.6

2 0.3 1.1 5
4 0.3 1.3 5.9 8 0.4 1.0 7.5 0.8
& 04 2 6.7 16 0.4 1.2 9 1.0

16 0.4 1.8 8
2 04 22 93 32 0.4 1.4 10.5 1.2

Special Versions
Limited external diameters, with internal
EAR 0.05 & EAR 0.16 EAR 0.5 to EAR 16

mounting arrangement in applications
having space constraint are also possible
to suite some customer machine
requirements. In this special design,

the mounting holes are provided on an
internal flange rather than an external
flange as in our standard EAR series. This
restricts the external dimensions, as some
design constraints would demand.

KNOTT can also offer other custom built

R A variations for which you are requested to
EAR 32 EAR 0.5 to EAR 32 contact our design team.

KNOTT Electromagnetic Single Disc Brakes TYPE EAA, EAR
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Drawings

Fig. A (sizes 0.05 & 0.16)

Fig. B (sizes 0.5, 1, 2 & 4)

Fig. C (sizes 8, 16 & 32)

KNOTT Electromagnetic Single Disc Brakes TYPE EAA, EAR ﬂ
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Type EAR

Technical Data

s oo | ots | o5 | o | e ) o | o | e | 2
2.0 6 13 25 50

Torque in Nm Static 0.6 100 200 400
(Dry Operation) Dynamic 0.5 1.6 5 10 20 40 80 160 320
Torque in Nm Static 0.25 0.8 2.5 5 10 20 40 80 160
(Wet Operation) Dynamic 0.16 0.5 1.6 3 6 12 25 50 100
@D, h8 38 52 72 92 115 140 180 220 275
oD, 335 46 66 83 104 128 165 205 255
oD, - - 53 67 84 106 135 170 211
oD, 28.5 40 58 73.5 92 116 147 186 230
9D, 245 35 39 50 62 80 102 128 159
E 30 42 59 74 93 117 150 190 235
(%3] 2.6 3.1 3.1 41 5.1 6.3 8.4 10.4 12.4
2 K 2.7 3.2 3.2 4.3 5.3 6.4 6.6 9 11
QL 25 3 3.5 4 5 6 8.1 10.1 14
M, 17.7 20.7 25.55 29 33.1 36.4 42.2 46.95 50.95
a 2.2 2.7 3.2 4.1 5 5.9 6.7 8 9.3
b 1.5 1.5 2 2.5 2.5 3 = ° =
@d,H8 16 26 42 52 62 80 90 110 140
2d, 11.5 18 30.5 39.5 51.5 66.5 - - -
Qd, 115 18 34 435 54 70 90 112 140
2d, 20 29 46 58 74 94 118 150 185
p 1.2 1.2 1.5 2 2 2.5 2.5 3 3
s 0.2 0.2 0.3 0.3 0.3 0.3 0.4 0.4 0.4
t - - - - 7.1 9 7 8 9
u 0.3 0.3 0.3 0.4 0.5 0.6 0.8 1 1.2
at 20° 5.5 8.5 8 12.5 18 23.2 33.1 51.5 78
Power (W)
at 120° 4 6 7.5 9 15 18 22 30 40
Note:
Torque & excitation curve as per DIN VDE 0580 a) Std. voltage is 24 V.DC. 12 V.DC & 96 V.DC are supplied on demand.
Other voltages are also possible on request.
b) Specifications are subject to change without prior notice
" " ¢) Available on request:
L . size 63 with torque ratings dynamic & static (dry operation) of 630 Nm & 800 Nm
K, E respectively & torque ratings dynamic & static (wet operation) of 200 Nm & 320 Nm
=090 respectively as well as size 125 with torque ratings dynamic & static (dry operation) of
5 M / ' : Y 1250 Nm & 1600 Nm respectively & torque ratings dynamic & static (wet operation)
5 a of 400 Nm & 530 Nm respectively.
\.H.zo_'nl d) All dimensions in mm.
L '
1
LA
3]
LT
[ )

KNOTT Electromagnetic Single Disc Brakes TYPE EAA, EAR
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Selection Data

Dry Operation | Wet Operation Operating times (ms) Weight
Armature L £ aF()E;))X
e IR I N N N
6 12 17 6 12 46 58 17

0.05 0.6 0.5 0.25 0.16 15000 0.009 0.060
0.16 2.0 1.6 0.8 0.5 12000 0.042 12 12 23 12 17 58 75 23 0.120
0.5 6 5 2.5 1.6 9000 0.17 12 23 35 17 23 69 92 35 0.310
01 13 10 5 3 8000 0.55 23 35 58 23 35 81 115 46 0.560
02 25 20 10 6 7000 1.70 23 58 81 35 46 92 138 58 1.060
04 50 40 20 12 6000 5.5 35 81 115 46 58 115 173 69 1.750
08 100 80 40 25 6000 16 35 115 150 63 69 138 207 92 3.310
16 200 160 80 50 6000 50 46 138 184 81 81 173 253 115 5.830
32 400 320 160 100 5000 140 58 173 230 104 92 219 31 150 9.660
Note:

e Operating times are based on rated voltage and normal coil temperature using the varistor (Q69-X3022 for operating voltage up to
30 V) for surge protection. Operating times can be varied by mechanical & electrical methods.

e Standard Voltage 24 V +5%/-10% to DIN VDE 0580

e Thermal Class H (180°C), UL certified insulation available on request

Identification Description Identification Description
J (kg cm?) Moment of inertia, reduced to clutch shaft t, () Engagement time, t,=t, +t,,
M, (Nm) Static Torque t, () Disengagement time
M, (Nm) Dynamic Torque t,, (5) Response delay time
M, (Nm) Load Torque t,, (5) Rise time

Permitted centre offset (in mm)

size Armature side a_uxis ©) & Armature side axis (C) &
Armature outer diameter (D) Magnet Body (A)/(B)

0.05 0.10 0.15
0.16 0.10 0.15
0.5 0.15 0.20
1 0.15 0.25
2 0.20 0.30
4 0.20 0.30
8 0.20 0.35
16 0.25 0.40
32 0.25 0.40

KNOTT Electromagnetic Single Disc Brakes TYPE EAA, EAR
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Type EAR

Installation Examples

A. EAR brake mounted on shaft extension
with a flanged Hub to which the Armature
Plate is attached.

The large bore of the Magnet Body allows
the Hub to be used. Air-gap is set by locking
the Hub axially with a retaining ring.

B. EAR brake used with (EBK) clutch ’.:": e

The clutch for the drive on the left & the 7
brake on the right. Both the armature
discs are fitted to the spur gear.

C. (EBK) clutch & EAR brake mounted in
housing for wet operation

High energy dissipation & high speed
necessitate internal lubrication. Oil supply
through the interior of the brake is very
simple. Clutch & brake are fitted without
preloading of the diaphragm spring but
with increased armature travel so that a
good flow of oil can be passed between
the friction surfaces.

n KNOTT Electromagnetic Single Disc Brakes TYPE EAA, EAR
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Abhilash A. Walavalkar
Managing Director

Tel.: +91-251-2871339, 6571451, 6574451
Fax: +91-251-2870044

e-mail: abhilash.walavalkar@knott-vortex.com
www.vortex-clutch.com

KNOTT))

BRAKE TECHNOLOGY

Stephan Raab

Sales & Application Manager
Phone: +49 (0)8056-906-124
e-mail: s.raab@knott.de

Richard Hamberger

Sales & Application Manager

Phone: +49 (0)8056-906-123
e-mail: hamberger@knott.de
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The Knott Group -
global competency

@ KNOTT subsidiaries
O KNOTT representatives

The member companies of the Knott Group design, develop, produce

and market braking systems for commercial and off-highway vehicles

together with running gear components for trailers.

Competent, one-to-one consulting and outstanding product quality

are characteristic of all the companies within the Group.

KNOTT's own production plants and branch offices are supported by

a world-wide dealership network.

www.knott-group.com

Knott GmbH

Obinger Strasse 15
83125 Eggstatt
Germany

Phone: +49 8056 906-0
Fax: +49 8056 906-103
info@knott.de

KNO I I )
BRAKE AND TRAILER TECHNOLOGY ))

KNOTT VORTEX PVT.LTD.

Plot no. B-3, M.I.D.C. Phase I,

Manpada Road, Dombivali (E),

Thane - 421204 Maharashtra, INDIA

Phone: +91-251-2871339, 6571451, 6574451
Fax: +91-251-2870044
sales@vortex-clutch.com

www.vortex-clutch.com

We make your brake

Technical changes and printing errors reserved. All our sales are subject exclusively to the general trading conditions. www.knott.de
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