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A clutch is a rotary mechanical device that is used to control
the transmission of torque from one shaft to another.

A brake is a rotary mechanical device that is used to control
the motion of a single shaft,

builds stationary-field eleciromagnetic friction clutches
and brakes that are operated by applying DC voltage across
a stationary coll. This type of unit offers several advantages.

- Ease of operation

+ Raliability

» Wide range of models
+ Fast response

+ Simple, efficient control
*+ Versatility

Basic funtions

Coupling/Releasing
A clutch may be used to connect or disconnect a driven shaft
toMfrom a driving shaft, as required, while under load.

Braking/Holding
A brake is used to dissipate the kinetic energy of a rotating
load inertia, and/or to lock a stationary shaft firmly in place.

Speed changing

Ciutches may be integrated into a transmission to aliow
changes in output speed and torque while the driving shaft
remains under load.

Reversing

A pair of clutches may be integrated intc a reversing
transmission to allow changes in the direction of rotation of
the output while the driving shaft remains under load.

Rapid cycling

Depending upon system inertia, cycle rates of several hundred
per minute can be achieved while maintaining precise control.
The response of Trantex clutches and brakes is truily
exceptional.

Positioning/indexing
Clutch/brakes may be used to provide predetermined feeding
and automatic positioning.

Inching
Clutch/brakes may be used for jogging or inching during
machine set-up.

Soft starting
A clutch may be used as a soft-start device to reduce motor
inrush current, and to reduce impact upon the load.

Overload protection
A clutch may be used as a torgue fuse, to protect driven
equipment during an overload condition.









Clutch

Energizing the field coil with D.C. power sets up a powerful
magnetic field. The lines of magnetic force bridge the air gap
between the rotor and the coil creating a powerful electromagnet
that pulls in the armature with considerable force. Torque is
transmitted from the pulley, through the antibacklash round
spring, to the armature. After the load has been accelerated
the armature is locked firmly in place against the rotor which
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is keyed to the shaft. In this way, torque is transmitted to/from
the pulley to the shaft. Deenergizing the field coil causes the
magnetic field to disappear very rapidly, which allows the
armature plate to be retracted away from the rotor. This allows
the clutch to disengage quickly and compleyetly.
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Brake

Energizing the field coil with D.C. power sets up a powerful
magnetic field. The resulting electromagnetic force pulls in the
armature with considerable force. Torque is transmitted from
the brake magnet, through the antibacklash, round spring to
the hub which is keyed to the shaft. Friction between the armature
and brake magnet dissipates the kinetic energy of the rotating
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load. Deenargizing the coil causes the magnetic field to disappear
very rapidily, which allows the armature plate to be retracted
away from the brake magnet. This allows the brake to disengage
quickly and rapidly, and the shaft to rotate freely.
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1. CALCULATION OF REQUIRED
TORQUE

A. Torque requirement based upon motor power and motor
speed:

_974xKWxK _ 71Ex HP x K
- N N N

Where T = torque of clutch or brake (kg m)
HP = power rating of motor (HP)
KW = power rating of motor (KW)
N = revolutions per minute of clutch or brake
shaft (rpm)
K = service or safety factor

B. Troque required to accelerate/decelerate a given inertia
n a given time.

_ GOx N -
375xta —

GD’: inertia of all parts to be accelerated /decelerated

(kgm?)

N : difference in shaft speed before and after
engagement (rpm)

ta : requried acceleration/deceleration time

1z : torque necessary to turn the shaft and overcome
friction. Generally, this adds to the torgue requirement
of a cluich, but subtracts from the torque requirement
of a brake. (An important exception: hoisting and
lowering applicaions, where this torque adds to the
brake torque requirement.}

Table 3 Safety factor

Low inertia, low cycle, constant load

Small-sized machine tools, office equipment 1.5

2. CALCULATION OF ENERGY
DISSIPATED PER ENGAGEMENT

The energy dissipated by a cluich or brake per engagement
can be calculated from:

_ GfxN Td

Be= ieo * 1T, KIM

Td: clutch or brake torque

Generally, T¢ adds to the torque requirement of a clutch, but
subtracts from the torque requirement of a brake. (An important
exception is found in hoisting and lowering applicaitons, where
Te adds to the brake torque requirement.)

3. CALCULATION OF THE TIME
NECESSARY TO ACCELERATE
/IDECELERATE A GIVEN LOAD

The time necessary to accelerate/decelerate a given load is

the sum of the response time of the clutch or brake, and the

time necessary to accelerate/decelerate the load after the

clutch or brake has achieved full torque.

t=11 +ta (sec)

t1: response time, or torque build-up time of cluich or brake
{sec)

ta: acceleration/deceleration time

GO x N

B 375 x(T2To)

(sec)

As above, T¢ generally adds to the torque requirement of a
clutch, but subtracts from the torque requirement of a brake.
(Important exception: hoisting and lowering applications wherea
T¢ adds to the brake torque requirement.}

Medium-sized machine tools, woodworking machines,

Normal inertia, normal use small presses, fans 2
High inertia, high speed operation, Machine tools, medium-sized presses, weaving 25
variable load machines, printing machines, conveyors :
High inertia, heavy load accompanied Heavy-duty presses, large-sized machine tools, a5

by shock rolling machines, paper making machines





































20

Mcdel FCD clutch, wall-mounted, armature attached
to V-pulley.

Model FCH clutch-coupling, wall-mounted, couples-twoe
shafts.

Model FCB clutch, wall-mounted, sprocket mounted
on armature hub.

Model MCS ciutch, shaft-mounted, armature attached

to V-pulley.

Mcdel FBN Ekrake, wall-mounted, hub to the inside.

Model MBF brake, wal-mounted, hub to the outside.




Electromagnetic clutch-brake enclosed combinations

Product information

The new models FMP, TMP, MMP type 7~250 are the
combinations of brake and clutch. Due tc they totally
enclosed construction, they are envircnmentally resistant.
There is no interference of torque between the clutch
and brake. Also, the air gap adjustment can be easily
completed. There are rmany other features in unit.

© High resistance to environment
Due to its totally enclosed construction, it responds to an
hostile enviranment such as water, oil or dust.

© High torque

Compact design, with high torque capacity.

Wiring - Connection

Singe this unit has a poiarity, follow the face plate of
the terminal blogk to connect. Alead wire to cennect to
the terminal block must be below (2. 5mm?).

© Reliable operation
The clutch and braking armature are combined into two
COMMON PIgces.

© Simple adjustment

The air gap adjustment can be easily completed by
loosening the bolt and turning the ring. The conventicnal
adjustment by disassembling is not necessary.

© Free choice of mounting

By changing the mounting foot position, the terminal block
can be moved from right to left or up and down. The center
height can be selected from two high-low levels.
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Allowable work characteristics
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o7 0.018 | 0.033 | 0.053 | 0.018 | 0.023 | 0.043

15 0.023 | 0.068 | 0.083 | 0.023 | 0.028 | 0.053

30 0.033 | 0.083 | 0.118 | 0.033 | 0.048 | 0.083

60 0.048 | 0.118 | 0.168 | 0.048 | 0.073 | 0.123

120 0.063 | 0.143 | 0.208 | 0.063 | 0.083 | 0.148

250 0.085 | 0.165| 0.230 | 0.085 | 0.105| 0.170

®* The above value indicates the value obtained when the
operation is performed on the direct-current side. In the
case of alternating current, it is more than 3 times
slower.

Operating characteristics

The two amatures are common to both clutch and brake.
They are moved from one side to another by the magnetic
pull of respective stators.

For this reason, there is no interference of torque between
the clutch and brake.

Therefore, reliable and economical operation can be
performed.

ta — Armature suction time: Time from when the current is
applied till when the armature is suctioned and torque
Is generated.

tee — Torgque increment time: Time from when torque is
generated till when it becomes 80% of the rated
torque.

t» — Torque rise time: Time from when it becomes 80% of
the rated torque.

tar — Armature release time: Time from when the cumrent is
shut off till when the armature retumns to the position
before suction.





































































46

Electromagnetic clutches and brakes require DC power. Unless
battery power is available, a diode cr bridge rectifier is used to
convert AC power to DC power. Listed here are a few of the many
contro! circuits that have been used.

Basic control circuits

The most basic control circuits consist of a DC power supply, an
arc suppression circuit, and a switch,

@ The coil may be controlled by a simple on/off switch (figure 1.)

@ Push butions may be used to operate a control relay. The
capacity of the contacts should be at least 10 times the
steady-state load current (figure 2.)

Quick response control circuits

For applications that demand high cycle rates and/or accurate
registration, the following control circuits can be used to reduce
significantly the response time of a clutch or brake.

& Simple overenergization circuit

A simple means of providing a voltage spike to a clutch or brake
coil is to place a resistor in series with the coil (figure 3). At the
instant afler the switch is closed, the current through the closed
loop is zero. At the instant, the IR drop (voltage drop) across the
resistor is zero, and the entire voltage drop occurs across the coil
and the variator. The resistor should be chosen so that the initial
voltage across the coil is about 4 times the steady-state coil
voltage.

@ Capacitor overenergization circuit

A capacitor may be used in order to reduce coil rise and decay
times, which greatly reduces the time that is takes to energize
or to deenergize a clutch or brake (figure 4). This is especially
apparent with large coils, i.e. large inductances. Cycle rates that
can be achieved using this circuit are limited by the time that it
takes to charge the capacitor.

® Timer-controlled overenergization circuit

It is possible to reduce the coil rise time by placing a timer circuit
in parallel with a resistor. At the instant when the cocil is to be
turned on, the timer circuit provides a shunt around the resistor.
At some later time the contacts open, which allows current to flow
through the resistor, and reduces the voltage across the coil. Coil
decay time is increased by using this circuit.
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TR: Transformer VR: Varistor RS: Resistor
BR: Rectifier (Bridge) MC: Relay F: Fuse
SV Switch C: Capacitor CL: Clutch
PB: Push Button T: Timer MB: Brake



When D.C. power is switched off, a momentary reverse voitage
{- L di’dt} is induced by the ceil. This voltage is considerably higher
than the steady-state voltage that is present across the contacts,
and could damage both the contacts and the coil unless arc
supression is added to the circuit.

® Basic discharging circuit

The device that is used most often is the metal oxide variator
{figure 6). During steady state, the vanator has a fixed resistance.
\When the switch is opened, the variator sees the relatively large
reverse inductive voltage from the coil {- L dl/dt), which changes
the resistance of the variator to a much lower value. This allows
a momentary path for current to flow in the loop. The variator
allows for fast release times.

@ Capacitor/resistor arc suppression

A capacitor and a resistor may be used to absorb the surge of
voltage that occurs when the swilch is opened. Selection of the
proper values of resistance and capacitance may shorten release
times (figure 7).

@ Diode arc suppression

A diode may be used to completely absorb the surge of voltage
that occurs when the switch is opened (figure 8). Notice however,
that the decay time of this circuit, and hence, the amature release
time, will be relatively long.

® Resistor arc suppression

When a diode and resistor are placed in series, as shown (figure
8}, no power is abscrbed by the resistor when the switch is closed.
When the switch is opened, the resister reduces the reverse
voltage across the diode.
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