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Experience and expertise you can count onExperience and expertise you can count onExperience and expertise you can count on

Since the first release of the powder clutch in 1962, Mitsubishi 

Electric Corporation has aggressively continued to accumulate 

technical know-how and expertise in the field. 

From actuators, such as electromagnetic clutches and brakes, to 

tension controllers that control these actuators,  Mitsubishi 

Electric offers a wide range of products the suit your machines' 

needs and to keep them running in mint condition.

Clutches & Brakes

Other Products



Electromagnetic 
Clutches and Brakes

Tension Controllers

Common Items

Powder clutches and brakes

Hysteresis clutches and brakes

Tension controllers

Tension detectors

Power amplifiers

Tension meters

Calculating the mechanical 
load torque

Calculating the moment of 
inertia 

Quick reference chart 
of moment of inertia

SI and Non-SI unit  
conversion chart
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Dancer roller

System components for winding/unwinding 
machinery that are available from Mitsubishi

Powder brake
(ZKB-HBN)

Torque control signal

Main axis feed speed

Tension signal

Tension signal

Unwinding reel

Tension controller
(LE-30CTN)

AC 
servomotor

AC servo amplifier

Tension meter
(LM-10PD)

Tension detector (LX-TD)

Tension detector (LX-TD)

The ability of winding/unwinding machinery to control material tension is a key factor in high-
speed, high-efficiency processing of long, thin materials, such as paper, film, thread, electric wire, 
tape, and other various sheet-like materials. 
Being a general electric appliance manufacturer, Mitsubishi Electric Corporation is prepared to 
offer you a wide array of system components from actuators, such as clutches and brakes, to 
tension controllers that control these devices.
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Winding reel

Main axis feed speed

Measure pulse

Variable resistor 
for speed setting

Tension signal

Reel diameter calculation unit
(LE-40MD)

Speed control signal 
to the winding motor

Reel pulse

Tension detector (LX-TD)

Tension controller
(LE-40MTB)

AC 
servomotor

AC 
servomotor

AC servo amplifier
AC servo amplifier

Inverter

Powder clutch
(ZKB)

Torque control 
signal
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Guaranteed superior performance in 
any application

ZKB-AN & BN model 
Powder clutches

Torque range: 0.6~400 N.m

A wide range of product lines to choose from for a variety of applications.

● Winding/unwinding tension control
 (LE-40MT, LE-30CTN, ZKB, ZA)
● Countershaft tension control
 (LX-TD, ZKB-B)
 (LE-40MT, LE-30CTN)

● For winding/unwinding materials such as tape, 
 cellophane, film, and aluminum foil
 (LE-40MT, LE-30CTN, ZKA-W, ZKB-B)
● For unwinding operation of paper surface processing 
 machines 
 (LE-40MT, LE-30CTN, ZKA-W, ZKB-HBN)
● For unwinding operation of film coating machines
 (LE-40MT, LE-30CTN, ZKB-X)
● For winding operation of film slitters
 (ZA-A)

Printing machinery Paper processing machineryMachinery type

Machine type

Products by purpose

Powder clutches 
and brakes
Hysteresis clutches 
and brakes

Sample applications

● Offset rotary press ● Gravure rotary press
● Business form rotary press  

● Bag making machine
● Slitting machine

● Laminator
● Cardboard machine

ZKB-XN & YN model
Powder brakes

Torque range: 0.6~400 N.m

ZKB-WN model
Powder brake

Torque range: 25~400 N.m

LE-40MT series
LE-30CTN model
LD-30FTA model

LX-TD model
Tension detector

Tension controllers

Power amplifiers

ZA-A1 model
Powder clutch

Torque range: 0.6~400 N.m

ZKB-XN model
Powder brake
Torque range: 0.6~400 N.m

ZKB-HBN model
Powder brake

Torque range: 25~400 N.m

LE-40MT series
LE-30CTN model
LD-30FTA model
Tension controller
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Textile machinery Packaging and packing machinery

● For constant tension winding 
 (ZKB-A, ZKG-AN)
● Clutches for wire rope winding
 (ZKB-B)
● Unwinding brakes 
 (ZKB-X)
● Tension controllers
 (LD-30FTA)

● For controlling unwinding tension of 
 sizing machines 
 (ZHY, ZKG-Y, ZKB-HBN)
● Unwinding and idle brakes 
 (ZKB-X, ZA-Y)
● Power amplifiers
 (LE-50PAU)

● Brakes for packing machines 
 (ZX-YN)
● Tension control devices
 (LD-05ZX, LL-05ZX)

Metal processing machinery

ZKG-YN model
Micro powder 
brake
Torque range: 
0.5~5 N.m

ZKB-XN model
Powder brake

LD-30FTA model
Tension controller

ZHA model
Hysteresis clutch
Torque range: 
0.06~6 N.m

ZKG-AN model
Micro powder 
clutch
Torque range: 
0.5~10 N.m

ZKB-HBN model
Powder brake

Torque range: 
25~400 N.m

LE-50PAU model
Power amplifier

ZX-YN model
Powder brake

Torque range: 
3~12 N.m

LD-05ZX model
Tension controller
LL-05ZX model
Power supply 
device

Torque range: 
0.6~400 N.m

● Rolling machine
● Wiredrawing
 machine
● Presser

● Welding machine
● Wire forming
 machine
● Cutting machine

● Tube making
 machine
● Spooling 
 machine

● Textile twisting machine
● Preparatory machine
● Spinning machine

● Wrapping machine
● Packing machine
● Packaging machine



Machinery type

Machine type

Products by purpose

Sample applications
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Food processing machine Miscellaneous machine

ZX-YN model
Powder brake

Torque range: 3~12 N.m

Torque range: 0.03~10 N.m

ZHY model
Hysteresis brake

Torque range: 0.5~10 N.m

ZKG-AN model
Micro powder clutch

● Meat slicer ● Confectionary machine
● Bottling machine ● Noodle making machine

● Tension control
 (ZX-YN, LL-05ZX, LD-05ZX)

● Game machines
 (ZKG-AN)
● Load test devices, Inching machines
 (ZKG, ZKB, ZHY)

● Speed reducer
● Plating machine
● Game machine

● Lab machine
● Paper machine
● Resin finishing 
 machine

● Fishing machine
● Other types of 
 machinery

Powder clutches and 
brakes

Hysteresis clutches and 
brakes
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Only Mitsubishi can offer this wide lineup for a variety of applications.

Powder Clutches and Brakes

ZKG model micro powder clutches and brakes

ZX model powder brakes

ZKB model powder clutches and brakes

ZA model powder clutches and brakes

ZHA.ZHY model hysteresis clutches and brakes

ZKG-AN model clutch ZKG-YN model brake

● Solid shaft.
● Compact Micro series.
● Operational from around 5 r/min.
● Controllable torque range between 3 and 100% (at or less 1000 r/min).

● Through shaft.
● Thin, low-profile design.
● Operates on 80V DC and delivers superior cost-performance  

(Operable by a dedicated remote controller).
● Operational from around 5 r/min.
● Controllable torque range between 10 and 100%.ZX model brake

ZKB model clutch ZKB-HBN model brake

● Split shaft.
● A variety of cooling options are available (e.g., spontaneous  

cooling, forced-air cooling, water cooling, thermo block).
● Operational from around 5 r/min.
● Controllable torque range between 1 and 100%.

ZA-A model clutch ZA-Y model brake

● Through shaft.
● High allowable heat dissipation, regardless of its spontaneous cooling design.

● Wide torque range regardless of size.
● High durability with no parts in mechanical contact.
● Stable operation and precise repeatability.
● 100% transmission efficiency.

ZHA model clutch ZHY model brake
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Tension Controllers

LE-50PAU

● Compact power amplifier capable of constant-current and constant-voltage 
control.

● Rated power output: 24V DC 4A.
● Features a built-in nonlinearity compensation function for powder 

clutches/brakes. Superior torque-to-input signal linearity.

LD-30FTA

LE-50PAU-SET

● Open-loop controller that operates based on the integrated thickness monitoring 
method.

● Operation data can be stored and read out using the menu functions.
● Features a built-in nonlinearity compensation function for powder clutches/brakes.
● With the addition of the optional analog input board, the LD-30FTA model can be 

configured to accept a signal from the ultrasound sensor or touch lever.
● Enables linear taper tension control.

● Open-loop controller that consists of the LE-50PAU model power amplifier and 
the LE-5AP model operator panel.

● Two types of reel-diameter based control, pulse detection method and 
speed/thickness setting method (sensorless), are possible.

● Features a built-in nonlinearity compensation function for powder 
clutches/brakes.

● Enables 3-stage nonlinear taper tension control.

LE-30CTN

● Tension feedback control system with a tension detector.
● Built-in power amplifier (24V DC 3A).
● Settings can be stored in the memory cassette.
● Operation data can be stored and read out using the menu functions.
● Dot matrix LCD display.
● Quick and easy function selection with the function keys.

LE-40MD

● Reel diameter calculation unit for exclusive use with the LE-40MTB model 
control device.

● High-precision reel diameter calculation based on the ratio calculation.
● High-precision taper tension control is possible, based on the reel diameter 

signal.
● Controls slip the rotation speed when used for winding with the use of a 

powder clutch.
● Easily adoptable for two-axis switchover control.

LE-40MTA/MTB-E

● Tension feedback control system with a tension detector.
● Built-in power amplifier (24V DC 4A).
● Settings can be stored in the memory cassette. Simple and easy batch copying 

of settings.
● Features a menu function and a PLC linking function (LE-40MTB-E).

A variety of control options are available-from fully automatic to manual control-to allow you 
to choose the best product for your cost and performance needs.
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LX-               TD/LX-               TD-909

● Differential transformer type tension detector.
● To be used in conjunction with a tension feedback controlled controller or 

a tension meter.
● LX-               TD-909 models are intrinsically safe tension meter that are 

certified to Ex ia IIB T4 and are used in conjunction with the LX-05BRR 
model safety barrier.

LM-10PD

LM-10TA

● LM-10PD is a tension meter that, when used in combination with the  
LX-                TD type tension detector, displays tension or outputs tension-
proportionate signals.

● LX-10TA is a compact-size tension amplifier that displays tension or receives 
tension-proportionate signal inputs when used in combination with the  
LX-                TD type tension detector.

● Usable for centralized or remote display of tension and for tension control 
and management.

LL-05ZX/LD-05ZX

● For exclusive use with the ZX type powder brakes that are rated 80V. Offers 
extremely economical control.

● Available in two types: Manual operation (LL-05ZX) and open-loop tension 
control based on the unwinding reel diameter (LD-05ZX).

LD-05TL

● Power supply unit for use with powder clutches and brakes that are rated 
24V DC 0.5A or less.

● Enables an open-loop tension control when combined with a touch lever.

LD-40PSU

● Output adjustment by external signal. Variable constant voltage power 
supply unit with a built-in output ON/OFF function.

● Rated power output: 24V DC 3.8A.
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Clutch and Brake Comparisons

Powder vs. Hysteresis

Powder clutch/brake vs. 
Friction disc clutch/brake

Comparison by power-feeding 
method to the electromagnetic coil

Powder Hysteresis

Powder clutch/brake Magnetic disc clutch/brake

Stationary coil clutch/brake Rotating coil clutch/brake

To select the best option, it is essential to have a solid understanding of the 
operating principles, performance characteristics, and features of different 
models.
First, select the type of magnetic brake or clutch that suits the purpose.
General suitability of the two major types of electromagnetic clutches and 
brakes for various purposes is shown in the left table as a reference.

Once it is determined which type of brakes/clutches (out of powder and 
hysteresis types) is better suited for a given purpose, select the most suitable 
model, taking such factors as operating condition (i.e., in oil or in the 
atmosphere?), usage environment, load condition, and operation frequency 
into consideration. Refer to the "Selection criteria and selection examples" for 
each model for information on the calculation formula.

Function

Operating Principles

Powder Hysteresis

     Very Suitable           Suitable          Not Very Suitable        Unsuitable

Clutch actuation

Braking

Forwarding and reversing

Speed modulation

Inching

Frequent start/stops

Emergency braking

Cushioned start/stops

Tension control

Torque limiting

Energy absorption

Somewhat large, especially in the axial dimension

Somewhat complex with the ball bearings etc.

Simple

No (Subject to other restrictions)

Easy

Nearly maintenance-free

Dimensions

Structure

Power supply system

Restriction on rotation speed

Installation into the clutch box

Maintenance

Compact

Simple

Wet-type has a risk of electric shock if not used properly

Not usable at high-speed rotation

Somewhat complex, requiring installation of a brush

The brush requires replacing

Dimensions

Torque control

Slip on the friction surface

Engaging energy

Restrictions for installation

Price

Usage

Large in all dimensions

Easy and simple

Operational under continuous slip 

Large

Some, Diagonal installation or vertical axis installation, for example, is not allowed

High

Especially suitable for cushioned start, tension control, and torque limiting

Compact

Complex

As a general rule, not allowed

Small

Practically none

Low

General engaging and braking

Dimensions

Torque change according to slip rotation speed

Heat dissipation 

Restrictions for mounting

Product life/Maintenance

Price

Normal

Practically none

Smaller than hysteresis type

Some, Diagonal installation or vertical axis installation, for example, is not allowed

Requires maintenance

Low

Large

Practically none

Large

None

Long-life

High

Comparisons

Selection criteria
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Usage and Control Methods

● The left figure shows the scheme of an unwinding control system that uses a powder brake.

● Since unwinding tension equals braking torque divided by unwinding radius, tension can be 
kept constant by reducing the braking torque according to the decrease in winding diameter. 

● An accelerator or a decelerator may be installed between the winding reel shaft and powder 
brake for the gear as necessary.

■ Unwinding control

● The left figure shows the scheme of a two-axis switchover winding control system that has a 
servomotor.

● This is an example of a feedback controlled tension control system based on the signals from 
the tension detector and in which a pre-drive control for the auto feeder is also performed.

■ Winding control

● The left figure shows the scheme of an in-feed control system that uses a powder brake and a 
powder clutch. 
In-feed control systems include a feed motor before the main shaft motor, while outfeed 
systems include a feed motor after the main shaft motor.

■ Intermediate control

Winding, unwinding, and countershaft control

M
Feed motor

Unwinding reel

Main axis

Powder brake

Feed reel

Clutch

Feed motor

Tension detector

Main axis

M

M

Brake

Feed motor
Winding motor Winding motor

Tension detector
Turret arm

Main axis

SM SMM
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Usage and Control Methods

● Braking torque and winding torque are 
controlled according to the reel diameter 
that is detected contactlessly.

● There are five types of reel diameter-
detection methods. Those with fewer sensors 
require more settings to be made. 

 1Speed/thickness setting.............. sensorless

 2Detection by integrated thickness     
 monitoring method.................. single sensor  
  (reel)

 3Pulse calculation method............ double sensors

 4Touch lever method...................... potentiometer

 5Detection by ultrasound sensor....... ultrasound  
 sensor

The above figure shows the scheme of a 
system that operates on ratio calculation of 
reel pulse and measure pulse.

■ Semi-automatic control

● Manual control of winding or unwinding 
tension and of countershaft tension in a 
system that uses a clutch/brake and only 
has small variations in reel diameters.

● Performs sudden control during stoppage 
and remote operation of the variable 
resistor. 

■ Manual control

● A closed-loop tension control system with a 
tension detector is called a fully automatic 
system.

● When performing externally sequenced 
multiple-axis switchover control, new reel 
preset control is performed, based on the 
reel change input signal. 

■ Fully automatic control

● As is shown in the figure above, when the 
braking torque of the powder brake for the 
unwinding reel is T(N.m), the tension (F) of 
the unwound material equals 2T/D (N).

● Tension is kept constant by decreasing the 
braking torque according to the decrease 
in the winding diameter D (m).

● "Tension control by torque control" refers to 
the type of tension control system, such as 
the one shown in the figure above, in 
which braking torque or winding torque is 
applied to the winding or unwinding shaft.

● "Tension control by speed control" or 
"dancer-controlled tension control" refers to 
the type of system, such as the one shown in 
the figure above, in which the rotation speed 
of the unwinding reel or feed shaft is 
controlled to keep the dancer reel in the 
target position. The position of the dancer reel 
is detected by a potentiometer. 

● Since the dancer reel moves down when the in-
feed speed is too fast, and moves up when it is 
too slow, this system requires speed 
responsiveness and a stability of control 
operation. The absolute precision of tension, 
however, depends on the precision of the air 
pressure.

(Please note that Mitsubishi does not offer 
products for use in the above type of system.)

■ Tension control by speed control■ Tension control by torque control

This system requires no dancer reels and can 
accommodate simple manual or semi-automatic 
tension controllers. In this system, a powder 
clutch/brake, hysteresis powder clutch/brake, or 
servomotor (torque mode) can be used as an 
actuator.

This system is suitable for lower tension control in a system 
with small operation tension in proportion to the inertia 
compensated tension at acceleration or deceleration or for 
a system that is designed to handle materials with low 
elasticity. A servomotor is used as the actuator in this type 
of system.

Types of Tension Control

Tension control by torque control and by speed control

M
Feed motor

Tension

F(N)

Winding diameter

D(m)

Braking torque

T(N.m)

M

SM

Feed motor

Air cylinder

Unwinding reel

Main axis

Dancer reel

Servomotor

Tension Controller

Winding reel
Tension detector

Remote controlled 
setting of tension

Main axis

Reel change 
input signal

M

Winding reel

Variable resistor

Main axis

M

Power amplifier

Tension 
Controller

Winding reel

Proximity switch

Encoder

Power amplifier

Measuring reel
Main axis

EC M
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Fully automatic 
tension controller
(Differential 
transformer type)

Semi-automatic 
tension controller 
(Reel diameter 
detection type)

Tension meter

Tension 
amplifier

LE-40MD
LX-           TD

LE-30CTN

LX-           TD

LE-40MTA-E
LE-40MTB-E

LD-30FTA

LE-50PAU-SET

LD-05TL

LD-05ZX

Rated 0.5A or less

Rated 80V 0.5A 
or less

Rated 0.5A or less
Rated 80V 0.5A 

or less

LD-40PSU

LD-05TL

LX-           TD LM-10PD

LL-05ZX

LX-           TD LM-10TA

Manual power 
supply device

Tension controllers
A-1~ B-1~

Hysteresis type

Powder type

Powder clutches and brakes
Hysteresis clutches and brakes

ZKG-AN model micro powder clutch
ZKB-BN(AN) model clutch
ZA-A1 model clutch
ZKG-YN model micro powder brake
ZKB-XN(YN) model brake
ZKB-HBN model brake
ZKB-WN model brake
ZA-Y model brake
ZX-YN model brake

0.5~10 N.m
0.6~400 N.m
6~200 N.m
0.5~5 N.m
0.6~400 N.m
25~400 N.m
25~400 N.m
6~400 N.m
3~12 N.m

ZHA model clutch
ZHY model brake

0.06~6 N.m
0.003~10 N.m

LE-50PAU
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Stator

Powder

Drive member 
shaft (input)

Coil

Drive member

Driven member

Driven member 
shaft (output)

Magnetic 
flux
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Mounting flange

Drive member 
(input)

Bearing

Driven member 
(output)

Lead wire

Coil Magnetic flux

Stator

Powder gap
Seal

Output shaft

Mounting flange
Lead wire

Stator

Coil

Magnetic flux

Powder gap

Drive member 
shaft (input)

Bearing

Lead wire Stator
Coil

Driven member

Drive plate

Output side bracket

Driven member 
shaft (output)

Air Inlet

Magnetic flux
Powder gap

Drive member

Input side bracket

Drive member 
shaft (input)

Lead wire Stator
Coil

Driven member

Drive plate

Bracket (B)

Air Inlet
Magnetic flux

Powder gap
Drive member

Bracket (A)

Drive member 
shaft (input)

Lead wire
Magnetic flux

Coil

Powder gap

Drive plate

Bracket (A)

Bracket

Drive member 

Drive member 
shaft (input)

Thermo block

Finger guard

Axial fan

Stator
Lead wire

Magnetic flux

Coil

Drive member 

Bracket (A)

Bracket (B)

Stator

Powder gap

Drive member 
shaft (input)

Driving plate

Water channel
Driven member

Water Inlet, Outlet
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Set screw

Coil

Bearing

Stator
Magnetic flux

Lead wire

Powder gap

Drive member shaft 
(input)

Coil

Magnetic fluxPowder gap

Bracket (B)
Bracket (A)

Drive member

Driven member 

Driven member 
shaft (output)

Stator

Fin

Boss (input)

Coil

Powder gap Bracket (B)

Bracket (C)

Bracket (A)

Driven member

Drive member 
shaft (input)

Magnetic flux
Drive member
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Accessories

D5
Screw hole for key fixation M10 
Depth 20

Lead wire length 300
Screw holes 8-M12 
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Model
Rated torque

(Nïm)

Coil (75∞C)
Moment of inertia J

(kgm2)

Allowable 
rotation speed

(r/min)

Product 
mass
(kg)

Compatible power 
supply unitVoltage

(V)
Current

(A)
Power

(W)

Time 
constant

(s)

ZX-0.3YN-24
3

24 0.40 9.6 0.035
3.5 x 10-5

400

1.1
24V DC power supply 

unit

ZX-0.3YN-80 80 0.12 9.6 0.030 LL-05ZX, LD-05ZX

ZX-0.6YN-24
6

24 0.40 9.6 0.050
9.0 x 10-5 1.8

24V DC power supply 
unit

ZX-0.6YN-80 80 0.12 9.6 0.046 LL-05ZX, LD-05ZX

ZX-1.2YN-24
12

24 0.50 12.0 0.070
1.6 x 10-4 2.3

24V DC power supply 
unit

ZX-1.2YN-80 80 0.16 12.8 0.070 LL-05ZX, LD-05ZX

���	� +� +� +� ,� ,� ,�	 �#!
/	����
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�*���$���$+<�5� �� '� / ��5 ��� &$ $� 5 $5�'

Lead wire length 300

Screw holes 3-M4
  Depth 6

L1

L2 L3L3

T

W
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Confirmation of use conditions

Calculation of heat dissipation

Calculation of torque

Yes

Yes

Yes

Yes

Calculation of rotation speed

Selection of tentative model

Setting of acceleration-deceleration ratio
(gear ratio)

Confirmation of torque

Confirmation of rotation speed

Setting of clutch input rotation speed

Confirmation of heat dissipation

*Note Controllable torque range varies between different models. Refer to the specification table for each model for details.

Figure 1.    Powder clutch/brake selection flowchart

Is torque ratio
1: 50 or less? *Note

Is the torque within
2-100% of the rated torque? *Note

Is the heat dissipation less than
or equal to the allowable continuous

heat dissipation?

Is the rotation speed less than
or equal to the allowable

rotation speed?

Calculate the allowable heat dissipation

Check the line speed, tension, reel diameters etc.

Calculate the shaft torque range

Calculate the shaft rotation speed.

Make a tentative selection of the model.

(Taking the cooling method into consideration,
select a model that meets the continuous heat
dissipation requirements.)

Select an appropriate gear ratio.

Calculate the clutch/brake torque.

Calculate the clutch/brake rotation speed.

Set the clutch input rotation speed.

Calculate the heat dissipation.

Selection complete

Change the tension and winding diameter.

Change the gear tatio.

Change the selection
or the cooling method.

No

No

No

No
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Powder brake

Brake shaft
1/2.34Gear ratio 1/1.17

Unwinding shaft

1

2

Note 1. Speed increasing ratios 1.17 and 2.34 are the ratios
that are used to adjust each allowable torque to 100%.

Note 2. Increasing the number of gears to increase the
speed increasing (or decreasing) ratio will decrease
the torque transmission efficiency and make normal
torque control difficult. Use only one gear.

1: OFF      2: ON      Gear ratio =           
1

1.17

1: ON        2: OFF      Gear ratio =          
1

2.34

Feed reel

V: 120 m/min

F: 180 N Constant

D = 540 mm     90 mmD = 90 mm     540 mm

ZKB-5XN

Powder brake

Powder clutch
Variable speed motor

R

ZKB-40BN

T1 =            F =                   180 = 8.1 N.m.
D1

2 2
90    10 -3

T2 =              F =                       180 = 48.6 N.m.
D2

2 2
540    10-3

N1 =           =                          = 425 r/min
V 1 2 0

90    1 0-3

=           =                           = 71 r/min.
V

D2

1 2 0

540    1 0-3
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N1 = 425 r/min

N2 = 71 r/min

T1 = 8.1 N.m
T2 = 48.6 N.m

N =          =                           = 72~144 r/min.
V

200   10

45~90
-3

T =           F =                      (100~350)D
2

= 10~35 N.m.

200   10-3

2

N0 = 144 144    1.2 = 173 r/min.
72+15

72
≅

P = 0.105    (173-144)   35 = 107 W.

N'0 = 288 388 r/min.
144 + 15

144
≅

Decoration sheet

Powder clutch

Unwinding 
brake

R
Variable 
speed 
motor

Drying furnace

Plywood

Reel B

Reel A
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Client's name Machine type/model Delivery date No. of units

Configuration

Reel diameter

d1

d2
Gear ratio: R = d1/d2

Decelerator efficiency:
Powder brake
(Hysteresis brake)

Winding width

Flange

Reel core

Material

Unwinding reel

1

2

3

4 5 6 7

8

9

10

d1d2

M

M

Gear ratio: 
R = d1/d 2

Powder clutch
(Hysteresis clutch)

Line speed

Acceleration and 
deceleration time

Operating tension

Reel mass

Operation cycle

Material

Ambient conditions

Method of forced cooling

Control method

Type of automatic 
control

Type of tension control

Tarlet

Autopaster

Reel diameter sensor

Allowable  Dmax = m Minimum  Dmin = m

Allowable  Vmax = m/min Minimum  Vmin = m/min

Allowable  Fmax = N Minimum  Fmin = N

Allowable  tmin = s (0     Vmax, Vmax      0)

Full reel weight Wm =

Wc =
Wf =

kg                  Winding width Lm =         mm

Reel core weight kg

Flange weight kg

Operation time per cycle Stoppage time minmin

mmType Width Thickness

Temperature Humidity Vibration m/s2
Need for explosion-proof 
equipment

(A)Manual     (B)Automatic

Forced air-cooling Yes/No Yes/NoWater-cooling

(A)Control based on reel diameter measurement   (B)Tension feedback controlled control

(A)Constant tension      (B)Taper tension    Rate ( Minimum:      )%  ( Allowable:      )%

(A)Yes           (B)No

(A)Yes           (B)No

(A)Required   (B)Not required (for external control of taper tension)

1~0: Bridle reels

Tension detectorTension detector

Winding 
motor

Unwinding reel

= Required items.

*

*

*

*
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1

2

3

4

5 6 7 9

Winding or unwinding

Infeed

Outfeed d1
d2

d3

M

d4

8

M

Powder brake
(Hysteresis 
brake)

Powder clutch
(Hysteresis 
clutch)

Countershaft motor

Main shaft motor

Tension detector

Main shaft reelFeed reel 01

11

= Required items.

Client's name Machine type/model Delivery date No. of units

Configuration

Feed reel

Line speed

Acceleration and 
deceleration time

Operating tension

Feed reel mass

Operation cycle

Material 

Ambient conditions

Method of forced 
cooling

Control method

Miscellaneous

Allowable  Vmax = m/min Minimum  Vmin = m/min

Feed reel diameter Do m

Output side  F2max = N F2max =                N

Input side  F1max = N F1max =                N

On the reel 5 side during infeed and on the reel 6 side during outfeed.

On the reel 6 side during infeed and on the reel 5 side during outfeed.

Minimum  tmin =                   sec (0     Vmax, Vmax      0)

Wd = kg

Operation time per cycle Stoppage time minmin

mmType Width Thickness

Temperature Humidity Vibration m/s2 Need for explosion-proof 
equipment

(A)Manual     (B)Tension feedback controlled control

It is assumed that the efficiency of the decelerators (d1/d2, d3/d4) is    = 0.9~1, 

and the mechanical loss torque is at the negligible level.

Forced air-cooling Yes/No Yes/NoWater-cooling

Using the basic specifications information above, the selection of an appropriate model clutch/brake and gear ratio d1/d2 and 
d3/d4 are determined. The input rotation speed of the clutch must be set so that the peripheral speed of the feed reel is ten 
percent faster than that of the main shaft when the clutch is completely engaged. 

The clutch and brake apply bias torque to each other that is equivalent to ten percent of the allowable tension. The minimum 
slip rotation speed of the clutch must be greater than the minimum operating rotation speed.
If the tension on the input side is always greater than that on the output side, a brake is not required. Conversely, if the tension 
on the input side is always smaller than that on the output side, a clutch is not required. If there is only a small tension differential 
between the input and output sides and if results in the torque going below the minimum control torque of either the clutch or 
brake, both a clutch and a brake are required.

*

*

*

*
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Model
Temperature limit 

(approximate)

Spontaneous cooling
Thermo block

Water-cooled ZKB-WN
90∞C or less

Forced-air cooling 70∞C or less
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Model
Allowable axial load (N)

300 (r/min) 500 (r/min) 1000 (r/min) 1800 (r/min)

ZKB-0.06 140 140 125 120

ZKB-0.3 280 280 245 240

ZKB-0.6 330 330 260 215

ZKB-1.2 360 325 255 210

ZKB-2.5 550 460 365 300

ZKB-5 975 975 770 635

ZKB-10 2090 1760 1400 1150

ZKB-20 2600 2190 1740 1430

ZKB-40 3850 3240 2570 2120

F

Shaft

6%
+

Model
Allowable axial load (N)

300 (r/min) 500 (r/min) 1000 (r/min) 1800 (r/min)

ZKG-5AN 16 13 11 9

ZKG-10AN 28 23 18 15

ZKG-20AN 39 32 26 21

ZKG-50AN 77 65 52 42

ZKG-100AN 85 72 57 47

ZKG-5YN 13 11 9 7

ZKG-10YN 23 19 15 12

ZKG-20YN 33 27 22 18

ZKG-50YN 52 44 35 28

Model
Allowable axial load (N)

L (mm)
300 

(r/min)
500

 (r/min)
1000 

(r/min)
1800 

(r/min)

ZA-0.6A - 560 470 375 310

ZA-1.2A1 - 1080 910 720 590

ZA-2.5A1 - 1120 950 750 620

ZA-5A1 - 1790 1510 1190 980

ZA-10A1 - 1930 1630 1290 1060

ZA-20A1 - 4430 3740 2960 -

ZA-0.6Y 28 305 260 205 170

ZA-1.2Y1 32 340 290 230 185

ZA-2.5Y1 44.5 425 360 285 235

ZA-5Y1 58 880 760 600 500

ZKG-AN ZKG-YN

F F F

L

F

F
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4�!���$�!!�"�����!!��#

Model
L

(mm)
Allowable axial load (N)

100 (r/min) 200 (r/min) 400 (r/min)

ZX-0.3YN-24,80 24 1000 795 630

ZX-0.6YN-24,80 28 1305 1035 820

ZX-1.2YN-24,80 32 1485 1180 935

L

F
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Ball bearings

Needle bearing

Exciting coil

Stator

Primary rotor (input)
Outer magnetic pole

Secondary rotor (output)

Inner magnetic pole

Permanent magnet

(Some models are not fitted with a cover.)

Cover

Ball bearings

Primary rotor

Primary rotor

Secondary rotor
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L11 6

Lead wire length 300

Screw holes 3-M5 Depth P
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Input rotation speed (r/min)
(Output shaft is assumed to be stopped.)
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Mounting plate Mounting plate

Ball bearing

Timing pulley

Stator

L9 dimension to be +0.1
0

Primary rotor (input)

Secondary rotor (output)

Timing pulley

Provide a stopper in the 
axial direction as shown 
here.
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4-Q Screw holes
(ZHA-60A has six.)

Fin

Lead wire length 300

Keyway dimensions
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ZHY-10~60A ZHY-100A2

L2

4 (3 for ZHY-10A)

L1

L4
L3 Screw holes 6-M10 

Depth 16 103
5

0.5108

6-M6 Depth 17

Lead wire length 300
Lead wire length 300

Includes    6

Screw holes 6-P

*
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Unwinding tension control with a hysteresis brake

V = 400 m/min

D = 660 ~    110

F = 7N

Hysteresis
brake

T1 = F = D1
2

2

1

660    10 -3

-3

2 7 = 2.31 N.m.

F = 110    10 -3

2 7 = 0.39 N.m.

N1 = = V 400
660    10

= 193 r/min.

T2 = D2

-3N2 = 

P = 0.105    T    Nr = 0.0167    F    V

= V 400
110    10

= 1158 r/min.

= 0.0167    7    400 = 47 W.

Winding tension control with a hysteresis brake

Hysteresis
clutch

M
Motor

V = 200 m/min

D =    60 ~   160

F = 0.2 ~ 0.8 N

-3N1 = = V 200
60    10

= 1061 r/min.

-3N2 = = V 200
160    10

= 398 r/min.

T1 = F = D1
2

60    10-3

2 0.8 = 0.024 N.m.

T2 = F = D2
2

160    10-3

2 0.8 = 0.064 N.m.
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Required feed reel torque 100    10 -3

2
T =                          40 = 2 N.m.

Feed reel rotation speed 100
100    10-3N =                           = 318 r/min.

P = = 36.6 W.
60 seconds

Solving for the heat dissipation as equivalent heat dissipation,

Slip time per minute    0.30    60 = 18 seconds

(0.105    2 N.m    318 r/min)2 18 seconds

Stopper

Cutter

Application of the hysteresis clutch as a torque limiter

M
Motor

Hysteresis clutch

Light metal sheet

Gear

Feed reel

Figure1.
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sensor

Sample torque measurement with a hysteresis brake
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Ball bearings

F2
F1

Needle bearingL

ZHA-0.6B~5A

Timing pulley

15mm

F

ZHA-10A~60A
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Fully automatic 
tension controller
(Differential 
transformer type)

Without tension display
(Displayed on an external device)

With tension display

LE-40MTA-E
LE-40MTB-E

LE-40MD
Reel diameter 
calculation unit

Powder clutch/brake

Air clutch/brake

LE-50PAU

Vector inverter motor

AC servomotor

LM-10TA

LM-10PD

LL-05ZX

LD-40PSU

LD-05ZX

LE-50PAU-SET

LD-30FTA Powder clutch/brake

AC servomotor

AC servo amplifier

Vector inverter

Electro-pneumatic 
converter

Powder clutch/brake

ZX model powder brake
(80V class)

Powder clutch/brake
(0.5A or less)

ZX model powder brake
(80V class)

Powder clutch/brake
(0.5A or less)

Powder clutch/brake

Powder clutch/brake

Vector inverter

AC servomotor

LD-05TL

LD-05TL

Vector inverter motor

Tension Controllers B-1~

Semi-automatic 
tension controller
(Reel diameter 
detection)

Manual power 
supply device

Tension meter and 
tension detector

Tension amplifier 
and tension detector

Powder clutch/brake
Hysteresis clutch/brake

A-1~

LE-30CTN

(Except LE-30CTN)
(For exclusive use with LE-40MTB-E)
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A)��"��	)�*)++	����������������� (���	)�*)++	���	������	���"���
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����	����

/(��	��������	��	�����	����	�����	��	��������	�������2

3 Power indicator LED

1 Key lock key

6 Screen switch keys

4 Function keys

5 LDC display

7 Digital display window

8 Digital display switch key

9 Automatic control mode key

0 Manual control mode key

A Output ON/OFF key

B Setting dial

2 Menu switch keys

OUTPUT

AUTOMANUAL

MITSUBISHI

F1 F2 F3 F4

POWER
TENSION CONTROLLER LE-30CTN

MENU

LOCK
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External

Powder clutch/brake
Hysteresis
clutch/brake

AC85~264V
50/60 Hz Power supply

Run/Stop

Selective 
use

Contact signal input

Power amplifier output 0~24V

Tension detector

LE- 30CTN

Recording meter

Output memory, output ON/OFF, 
manual 1, manual 2, 
output gain 1, output gain 2

Selective 
use

Tension setting, taper ratio, 
reel diameter, tension, 
manual setting 1, 
manual setting 2

Meter

To
rq

ue
 c

on
tro

l s
ig

na
l o

ut
pu

t 0
~5

V

Analog input

OUTPUT

AUTOMANUAL

MENU

LOCK

POWER

MITSUBISHI

TENSION CONTROLLER  LE-30CTN

AC servo amplifier

AC servomotor

Zero 
tension 
output

16.5 140

16

80 10
0

14
8

15
80
100

24

15
0 

   
0.

5

232    0.5

Panel cut dimensions

246

228
244
256

15
6

12

12 
or less

Panel mounting

Wall mounting

Floor mounting

O U TP U T

A U TOM A N U A L

MENU

LO C K

POWER

MITSUBISHI

TENSION CONTROLLER  LE-30CTN
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+5V

BLK

S G

S G

5V

250V 8A

PP

PN

TOUT

AO1

AOC

GRL

WHL

GRR

WHR

AI1

AI2

AIC

MIC

RUN

MI1

MI2

MI3

+

24V DC 3A or less
Powder clutch/brake
Hysteresis clutch/brake

Switching 
power 
supply

50/60 Hz

Power supply

Class D 
grounding

Sheet metal

8V

Tension detector

Left

Tension detector

Right

Run/stop

Photocoupler

100 ~ 240V AC
(-15 ~ +10%)

N

L

Output for control

0~5V

Output for tension monitoring
/tension setting monitoring

0~5V

Zero/span 
adjustment

Zero/span 
adjustment

5V

+5V

AIC

Power supply for variable 
resistor

Power supply for tension 
detector

For shielded wire

RED

ZT

ZT

RY
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Servo amplifier

TOUT

AOC

LE-30CTN

Speed setting terminal

Upper limit setting

Emergency braking torque setting

Allowable speed setting

Torque control signal

Emergency stop

Normal operation

Torque setting terminal

Upper limit setting
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LE-40MTA-E

OUTPUT
ON/OFF

POWER

ON

OFF

ENTER

CANCEL

INC/DEC PAGE

CURSOR MODE

MANUALAUTO

TENSION SET MANUAL SET

MONITOR

SELECT

TENSION CONTROLLER   

MODE

CANCEL

MONITOR
N
%

X10NLE-40MTB-E TENSION CONTROLLER   

OUTPUT
ON/OFF

POWER

ON

OFF

MENU
SHIFT

MENU7
MENU3

MENU6
MENU2

MENU5MENU4
MENU1MENU0

DISPLAY

TENSION
SET

PAGE

MANUAL
SET
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MANUALAUTO
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LE-40MTA-E

OUTPUT
ON/OFF

POWER

ON

OFF

ENTER

CANCEL

INC/DEC PAGE

CURSOR MODE

MANUALAUTO

TENSION SET MANUAL SET

MONITOR

SELECT

TENSION CONTROLLER   

MODE

CANCEL

MONITOR
N
%

X10NLE-40MTB-E TENSION CONTROLLER   

OUTPUT
ON/OFF

POWER

ON

OFF

MENU
SHIFT

MENU7
MENU3

MENU6
MENU2

MENU5MENU4
MENU1MENU0

DISPLAY

TENSION
SET

PAGE

MANUAL
SET

CURSOR

ENTER

MANUALAUTO

SELECT
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External

Electro-pneumatic 
converter

Air clutch
Air brake

Zero 
tension 
output

Tension 
setting

Stall;
Reel preset;
Taper ratio;
Reel diameter; 
tension signal

Powder clutch
/brake
Hysteresis clutch
/brake

85~264V AC
50/60 Hz Power supply

Run/Stop
Reel change

Gain 1
Stall memory reset

Gain 2, OUT remote 
Inching, cut torque

Selective 
use

Signal input

P/N power amplifier output 0~24V DC

Tension detector

New reel preset

Externally connected variable resistor

Recording 
meter

Tension meter

LE-40MTB-E only

CC-Link
Interface unit
LE-40MD Model
Reel diameter calculation unit

FX2N

Parallel link
PLC

S1/S2 auxiliary power supply output 12V DC

AC servo amplifier

AC servomotor

MODE

CANCEL

MONITOR
N

%

X10N
LE-40MTB-E TENSION CONTROLLER   

OUTPUT
ON/ OFF

POWER

ON

OFF

MENU

SHIFT

MENU7

MENU3

MENU6

MENU2

MENU5MENU4
MENU1MENU0

DISPLAY

TENSION
SET

PAGE

MANUAL
SET

CURSOR

ENTER

MANUALAUTO

SELECT

Floor mounting

Wall mounting

Panel mounting

Panel cut dimensions

Opening for additional connectors
(Applicable to LE-40MTB-E only)

232    0.5

15
0 

   
0.

5

246

228
244
256

15
6

16.5 140
16

15

60
80

100

60 80

24
10

0

14
8

12 MAX
(MTB)

20 MAX
(MTA)

LE-40MTA-E

OUTPUT
ON/OFF

POWER

ON

OFF

ENTER

CANCEL

INC/DEC PAGE

CURSOR MODE

MANUALAUTO

TENSION SET MANUAL SET

MONITOR

SELECT

TENSION CONTROLLER   
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*1 *2

*2

*2

*1

*1

PSL

PSN

+5V

RED

BLK

S G

S G

5V

250V 8A

P

N

S A

S N

EAP

EAN

TMO

AOC

NRO

S 1

S 2

Z T

Z T

LSA

LSB

LFG

GRL

WHL

GRR

WHR

AI1

AI2

AI3

AIC

MCC

MC1

MC2

MC3

MC4

MC5

MC6

Zero/span 
adjustment

+

RY

Power supply for variable resistor

Power supply for tension detector

For shielded wire

24V DC 4A
Powder clutch/brake

Hysteresis clutch/brake

Output for servo amplifier
0 ~    5V
Output for power amplifier
0 ~ 5V

Output for electro-
pneumatic converter
4 ~ 20 mA

Output for tension monitoring
0 ~ 5V

Output for new reel preset
0 ~ 5V

12V DC 2A
10 seconds rated output
Auxiliary power supply output

Zero tension detection output

Switching 
power supply

50/60 Hz
Power supply

Class D 
grounding

Sheet metal FG

and

in the figure indicate 
input signal of a function 
that is allocated according 
to the parameters.

8V

Tension detector

Left

Tension detector

Right

+5V

5V
10 K

External 
tension 
setting

Stall memory reset

Gain 1 input

Reel change

Run/stop

Photocoupler

100 ~ 240V AC
(-15 ~ +10%)

12V

FX2N-485-BD

(Applicable to 
LE-40MTB-E only)

Function extension 
board for RS-485 
communication

Connector 

FX2N-CNV-BC

FX2N-32CCL

LE-60EC Extension cable

Connector adapter

Interface block

Applicable to LE-40MTB-E only

Zero/span 
adjustment
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Servo amplifier

SA

SN

LE-40MTA-E

Speed setting terminal

Upper limit setting

Emergency braking torque setting

Allowable speed setting

Torque control signal

Emergency 
stop

Normal operation

Torque setting terminal

Upper limit 
setting

MC2

SA

SN

NRO

AOC

New reel preset setting  
or torque limit setting

Reel 
change Torque limit

Reel change

Torque control signal
Servo amplifier

Servo amplifier

Torque mode

Torque mode

Torque control 
signal input 
terminal

Torque control 
signal input 
terminal
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MCC

MC2

P

S1

N

Reel change

SW1
New reel preset

12V

SW2

SW3

SW4

SW5

PA

DA, RA

PB

DB, RB

PA, PB: Powder clutch/brake
(Hysteresis clutch/brake)

DA, DB: Free wheeling diode

RA, RB: Protection resistance

S2

Pre-drive 
torque adjustment
(Winding)

SW6

SW6: Turn SW6 on for five to ten seconds as an output 
for the pre-drive before a reel change (winding) or 
for stopping the original reel after the reel change.

New reel preset

Axis A Axis AAxis B Axis A Axis AAxis B

Original reel stoppage

PA and PB indicate powder output of axis A and B respectively.

MC2 input 
reel change

P-N 
control output

Auxiliary power 
supply output
(S1-S2)

PA

New reel preset

New reel pre-drive

(Unwinding powder brake) (Winding powder clutch)

Control output
+ Auxiliary power 
supply output

PB
Control output
+ Auxiliary power 
supply output
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N

SA

SN

P

Powder clutch/brake
Hysteresis clutch/brake

Power amplifier

Power amplifier

NRO

AOC

Connect a powder clutch (out-feed)
/brake (in-feed) (24V DC, 4A or less).

To use an 80V DC powder clutch/brake, 
use an SA output for control and an 
external 80V DC power amplifier.

When an auxiliary brake (out-feed) or 
clutch (in-feed) for the countershaft is 
used, a manual control of the output 
can easily be performed by using the 
new reel preset output (NRO output).

(Same for the hysteresis clutch/brake)

SN

NRO

AOC

SA

New reel 
preset

Torque control signal Servo amplifier

Torque control 

signal input 

terminal

Torque mode

Powder amplifier

If a servomotor is used for regenerating 
and another for powering, control may 
become unstable near zero.
When this happens, provide an auxiliary 
clutch or brake for the countershaft, and 
use the control output on either the 
generating or the powering side.
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N 24+L SPA SPB COM COM BWD LRST PDRV
SG 24+ SPL COM COM RUN DRST MEM RCH

POWER
MASTER
RUN
CPU  E

MITSUBISHI
DIA
CALCULATOR

AOC AOCAOC COM1 Y1 Y3
ROTA ROTBDOUT COM1 Y2 SNCR

LE-40MD

PULL

SPA RUN MEM

SPB BWD PDRV

SPL DRST RCH

LRST

Y1

Y2

Y3

SNCR

M
IT

S
U

B
IS

H
I

D
IA

 C
A

L
C

U
L

A
T

O
R

M
O

D
E

L
 

L
E

-4
0

M
D

A
C

8
5
~

2
6

4
V

 5
0

/6
0

H
z

4
0

V
A

 M
A

X

S
E

R
IA

L

4-   5.5 Mounting holes M3.5 terminal screw

1
2

5
  

 0
.5

1
4

0

140    0.5

150

Terminal cover

10
95

6

LE-40MTB-E model 
tension controller
Connection connector side
Connecting cable 3 m or shorter
(A 3 m cable is provided.)

Units : mm
Outer color : Munsell 7.5Y 7.5/1
Accessory : Connecting cable 1 pc (3 m)
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Left side 
connector

LE-40MTB-E

N

24V
L

24+

250V 3A
Fuse

Switching power supplyClass D grounding

COM

50/60 Hz
Power supply

100 ~ 240V AC
(-15 ~ +10%)

Reel change

Pre-drive

Memory holding

Length measurement 
reset

Reel diameter reset

Reverse rotation/
Forward rotation

Class D 
grounding

PDRV

MEM

DRST

3.3K   x10

RUN

COM

RCH

LRST

BWD

SPB

SPL

24+

SG

COM

SPA

24+

COM

COM

ROTB

AOC

AOC

AOC

DOUT

ROTA

COM1

COM1

Y3

Y2

SNCR

Y1

Load

Load

Load

Load

Run/Stop

Reel pulse
(Axis B)

Reel pulse
(Axis A)

Measuring pulse

Peripheral speed 
synchronization

Reel diameter 
(length measurement) 3

Reel diameter 
(length measurement) 2

Reel diameter 
(length measurement) 1

Axis B rotational 
speed signal output

0~10V

Axis A rotational 
speed signal output

0~10V

Reel diameter 
signal output
0~5V

To be processed by 
the equipment that 
is used in combination

24V

Photocoupler
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2-M10 Pillow block mounting screws4-M6 (Depth 13)

For mounting LX-030PLT

Four spots with no coating

118

95

2
8

4
8

M10 hexagonal bolt

LX-030PLT
(Optional)

18
11

8

MITSUBISHI

MODEL LX-***TD

MITSUBISHI ELECTRIC CORPORATION

Selecting tension

SER.No **####

Center mark

Wall mounting screws

2   4-M6 (Depth 10)56

Supporting 
point

Figure 1.

1
5

42
134

1
3

9
1

4
3

0
7

8
8

9

Hookup drawing for 
the supplied cable

(60)85

M4 grounding

44

4-   7 Mounting holes

Units: mm
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4-   9 Mounting holes

Wall mounting screwsCenter mark

954-M8 (Depth 18)
For mounting 
LX-100PLT

2-M10 Pillow block mounting screw 

5
1

6
8

135

60

2
09

13

20 M12 hexagonal bolt

LX-100PLT (Optional)

MITSUBISHI

MODEL LX-***TD

MITSUBISHI ELECTRIC CORPORATION

Selecting tension

SER.No **####

M4 grounding

Figure 2.

Hookup drawing for 
the supplied cable

(60)85
80
150

1
2

1
1

3
7

7
8 9
2

1
8

54

2   4-M8 (Depth 10)

Units: mm

Y
-a

x
is

 (
v
e

rt
ic

a
l 
n

u
m

b
e

r 
lin

e
)

Load center

Supporting 

point

R
ef

er
en

ce
 li
ne

Roller for tension detection

Pillow block

Center of 

measurement 

point

Mounting surface

X-axis (horizontal number line)
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RUN

REM

RSD

ACC

BWD

DCC

+12V

SPA

SIC

1.6 K      7

MCC

PP

PN

TOUT

AOC

+12V

AID

AIC

12V

Run/Stop

Output remote

Reel diameter preset

Acceleration gain

Forward rotation
/reverse rotation

Deceleration gain

Proximity switch 
for reel sensor

External reel 
diameter input

Class D grounding

Class D grounding

Class D grounding

LD-30FTA

LD-30FTA-1ADOption board

(12-BIT A/D conversion)

For powder clutch/
brake control output

24V DC 3A or less

Control output
0~5V DC, 5 mA or less

Input terminals that are marked with 
white-on-black characters are enabled 
only in the advanced function mode.

N

5V

12V

L

+12V

250V 8A
Fuse

Switching power supply
AC is isolated from DC.

Class D grounding

Metal plate

+5V

100 ~ 240V AC
(-15 ~ +10%)
50/60 Hz

Power supply

AIC

SIC
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*  Set the dip switch to "RUN" to perform an operation.

Unwinding Disabled Disabled Normal Basic RunON

OFF

(Initial setting)
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Winding Enabled Initialize Advanced
function Adjust

DIP

switch

ON

OFF
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PL

RS

Start

Reset

Output remote

Auxiliary output
ON/OFF

250V 8A

Power 
supply

SP

SC

RC

SN

SET

S1

S2

N

12V
L

Class D 
grounding

100 ~ 240V AC
(-15 ~ +10%)
50/60 Hz

8V

12V

SN

8V

12V

SGClass D 
grounding

Tension 
setting

Proximity switch
PP

PN

Contral output for powder 
clutch/brake

C
o

n
n

e
cto

r

LE-5AP model
Operator panel

24V DC 4A or less

Auxiliary output for 
powder clutch/brake

10V DC 2A 30 s or less

Fuse
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PN
PP VS1

VN
VS2

GU
GD

BU
COM DCO

COM

DSL DSH VR SN
DN DSM SET SP

DC24V MITSUBISHI
TENSION CONTROLLER

52 (Mounting pitch)
2-    4.5

(Mounting holes)
7

.5
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N
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+ - DN
DSL

DSM
DSH

SET
VR

SP

PP
PN

VS1

VN

VS2

GU

GD

BU

COM DCO

COM

+ -

24V DC Output current adjusting 
variable resistor

Powder brake

C
la

s
s
 D

 
g

ro
u

n
d

in
g

SN

Inertia compensation signal

0
~

5
V

0
~

8
V

0
~

1
0

V

C
om

m
on

Reel diameter signal

Reel diameter 
detection output

LD-05TL

Potentiometer

Powder brake

Reel diameter signal

24V DC

+ - DN
DSL

DSM
DSH

SET
VR

SP

PP
PN

VS1
VN

VS2
GU

GD
BU

COM DCO
COM

+ -

24V DC

Powder brake

SN

Inertia compensation signal

+ -

Input signal
0 ~ 5V

LD-05TL Powder brake24V DC

Controller

0~5V

C
la

s
s
 D

 
g

ro
u

n
d

in
g
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SET SP SN ST SC PL 12V S2 S1
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M3.5 Terminal screws4-   4.5   Mounting holes
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MITSUBISHI

POWER
CV
CC
RC

POWER AMPLIFIER  LE-50PAU

MODE INC DEC SET
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170

1
2
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1
4

0

100
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9

4
4
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ST

PL

RS

Start

250V 8A

SP

SC

RC

SN

SET

S1

S2

N

12V
L

100 ~ 240V AC
(-15 ~ +10%)
50/60 Hz

8V

12V

SN

8V

12V

SG

PP

PN

Output remote
Auxiliary output
ON/OFF

Power 
supply

Class D 
grounding

Class D 
grounding

Control output for powder 
clutch/brake

24V DC 4A or less

Auxiliary output for
powder clutch/brake

10V DC 2A 30 s or less

Fuse
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2
4
0

VOLTAGE ADJ.

MITSUBISHI POWER REGULATOR  LD-40PSU

OC

POWER

MODE

MODE SET

V

%

REMOTE

5

100

REMOTE

1
5

174

Mass....Approximately 3kg

112

54

70

20(max)

Four M4 screws

162

5
4

150

2
2

1

Panel cut dimensions for 
panel mounting

Dimension of the screw holes for 
floor mounting

Units: mm

SG

24V DC 3.8A or less

Powder clutch/brake

Hysteresis clutch/brake

N

L

5V

RC

SN

PP

PN

+5V

SP

External variable resistor

Output ON/OFF

50/60 Hz

+10%

-15%

100 ~

240V AC

Power supply

Class D 
grounding

Class D grounding
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Power indicator LED

Tension level meter/
parameter LED indicator

LED minus symbol 
indicator

Displayed item LED indicator

Value up key

Value down key

Auto zero adjustment for tension 
detector operation key

Setting confirmation keyDigit up/down shift key

Display item selection key

Tension compensation 
mode LED display

POWER OUTPUTLEFT TOTALRIGHT

TENSION

1 2 3 4 5504030201000

500

6 7 8 90

100

Pr.No.

DISP

SHIFT

AUTO

ZERO

AUTO

SPAN

DISP.

OFFSET

DISP.

SPAN

Tension and analog output 
signal monitor

Panel cut dimensions
48 139

11
44

18

16
17

14
15

12
13

10
11

20

N

L

8
9

6
7

4
5

2
3

1

21

19 9
1

9
6

POWER OUTPUTLEFT TOTAL RIGHT

TENSION

1 2 3 4 5504030201000

500

6 7 8 90

100

Pr.No.

DISP

SHIFT

AUTO

ZERO

AUTO
SPAN

DISP
OFFSET

DISP
SPAN

TENSION METER LM-10PD

MITSUBISHI
OPEN

Allowable mounting thickness: 5 mm or less

+0.6

0
45

+
0
.8 0

9
2

2���� �	
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Green

L

N

Zero/span 
adjustment

6

5

3

1

2

7 Adjustment

Adjustment

11

8

9

21

20

12

10

19

Red

Black

White

Green

White

Left tension 
detector

(LX-TD model)

100~240V AC
(-15 ~ +10%)

50/60 Hz

RIGHT

LEFT

TOTAL

Common

Voltage output

Current output

Common

Upper limit detection

Lower limit detection

Common

External tensiometer
DC 1 mA/FS meter

4

M

14

13

15

Tension signal output

Output for recorder
0 ~ 5V/FS

Lower limit 
setting

Upper limit 
setting

In the case of a distortion gauge tension detector

6

5

3

4

1

2

7

Left load cell

Right load cell

Power supply

Class D 
grounding

Class D 
grounding

Right tension 
detector

(LX-TD model) Zero/span 
adjustment
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POWER

TENSION AMPLIFIER

LX (RIGHT)

+ - WHL GRL RED BLKCE WHR GRR

OUT

AP AC TAT MPCOM MN

LM-10TA

MNT.(1 mA)MNT.(REC.)

DC24V IN LX (LEFT)

CE

Terminal cover

Mounting holes

M3 Terminal screws

(Mounting hole pitch)
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4
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8
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CE

GRR

WHR

BLK

RED

GRL

WHL

CE

COM

TAT

AC

AP

MN

MP 1mA

24V DC Power supply

Constant-voltage 
power supply

Output adjustment

Zero 

span

+15V

-15V

Output for external 
tensionmeter

Tension signal output

5 or 10V

Output for recorder

5 or 10V

White

Green

Red

Black

White

Green

Class D grounding

Tension 
detector

Class D grounding
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L N PN PP SN PL 12V RS ST

Proximity 
switch

Power supply
100V AC/110V AC

50/60 Hz

C
la

s
s
 D

 
g
ro

u
n
d
in

g

Powder brake

NC

H/L
RESET

POWER

MANU

AUTO

H/L

POWER
ON

OFF
0 10

2

4 6

8 5
3

*

152 *

160

170

1
.5

3
1

1
2

5
5

.5

15.5 5 170

1
0

.5

5
2

.5
1

4
2

1
5

0

4

4

5120

8

50

4-   5 
Panel mounting holes

* Panel cut dimensions

Mounting holes

Terminal screws
M3
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100L 100N P N SW SW

LL-05ZX

Power supply
100/100/110V AC

50/60/60 Hz

Setting selection switch
OFF: OUTPUT Variable resistor
ON: S.ADJ (Variable resistor)

(For emergency stop)

Load
(Powder brake)

120

110

102 (Panel cut dimensions)

25 100 5

48

3
0

15.5 125

4-

2-

9
2

1
0

0

6
02

7
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2

7
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Panel mounting holes

5
4

1
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Mounting holes

Terminal screws M3

Cover fastening tab

Cover
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D

J =  . M . (D2 + d2)1
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x'
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J = 2
W . V

4      . N

= 2M
4

PJ 

M

J = Do2M
4

M

DO

J = Do2M
4

D0

M

J A = 2 J BN 2
N 1

JA

Electromagnetic 
clutch

Load JB

N1

N2



C
om

m
on Item

s

��4

��������	�
�������
���	���������	����
�����
&��	� ����� 	���	� ����������� ��� ������� �� $ 
�

�
%� ��� ��:���	

�2������423������������������2����������
���

��/��������
������ρ ;�A�B4�	����
��&������������������������������������������������	����������

��������������������	����������������������������������������

�������������������������������

5�+����������������
��������	�����	��������������������������

��������������������	���������!

��	���������× 2�3�����"�		����× ���=����1�����������× 2�54

=� D������������������

E0������F

9�������
����������������������������������������
���������

���������������������������54��������������� ��		�����4

���

E/�������F

"��������
���������	����������*���542��������������

����B5�×�2�� 
��
���	�����������-�����������	������������ �

��		�������������2�� ���/�����
�������������������
��	���

�	����������

G�����	������������
��

/������������;�8
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I 1��������������;�8
��× '�× �A2�H 
��

I

"�		�������;�8
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25
10

J = 1.1832    10-1       =  0.2958 kgm  .225
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Safety Precautions

The following two symbols [      WARNING] and [      CAUTION] are used in this catalog to designate the degree of hazard seriousness.

(Please read before purchasing any of the products in this catalog.)

Cautionary notes on clutches and brakes

ZKA model powder clutch

This symbol indicates that failure to follow instructions poses a risk of death or serious injury.

This symbol indicates that failure to follow instructions poses a risk of minor to moderate injury or results in property damage only.

Keep moisture and oil from infiltrating the product.

Use the product at or less the rated torque.

Use bolts that meet the strength requirements, and take 
appropriate measures to keep nuts and bolts from loosening.

Use the product below the allowable heat capacity.

Provide a cover on the feeder of the ZKA model powder 
clutch.

Do not use the product in an environment where it 
can start a fire or cause an explosion.

Check the environment.

Use wires that are adequate for the current capacity.

If a direct-current block is used, connect a surge 
absorber in parallel with the clutch/brake coil.

Observe the allowable rotation speed.

Be sure to provide a protective cover.

[Additional Notes]

Cautionary notes on tension controllers

Separate the wires from a strong-current system and 
a weak-current system.

Do not operate switches and buttons with wet hands.

Touching switches and buttons with wet hands may result in 
electric shock. 

Check the environment.
Do not use the products in the presence of flammable 
gases on materials.

Doing so presents a risk of fire or an explosion.

Use wires that are adequate for the current capacity.

Provide class D grounding (100     or less).

Do not alter, modify, or disassemble the product.Provide an emergency-stop circuit through an external circuit 
without having it integrated into the tension controller device.

For your safety

● Read this catalog and the operation manual that comes with each product to learn to use the product safely and correctly prior to use.
● The products in this catalog are designed for general industrial use. They are not designed or manufactured for use with a machine or in a system that has a potential to 

cause serious personal injury or death.
● If you are considering the use of any of the products in this catalog for a special application such as nuclear-related, electric-power-related, aerospace, medical, or a 

passenger carrying vehicle or system, consult the sales department customer desk at Mitsubishi Electric Corporation.
● Although all the products in this manual are manufactured under a stringent quality control system, if there is a potential for serious accidents, damage, or loss should 

the products malfunction, provide necessary backup systems and fail-safe functions to secure safety.

● Mitsubishi Electric shall not be held responsible for any damage that may result from repair, disassembling, or alteration that is performed by a third party, other 
than by those who are designated to provide service by Mitsubishi Electric Corporation.

● These safety precautions and other items in this catalog are subject to change without notice.

Sparks may be created on the working surface inside the product during 
slipping. Do not use the product in an environment where oil or flammable 
gas provides an ignition source. Enclose the product where highly flammable 
materials such as cotton are present. Please note that the allowable heat 
dissipation rate drops when the product is enclosed. (Consider the use of a 
pressure-resistant explosion-proof powder clutch.)

Not to mention the working surface, even water or oil that gets on the product's body 
eventually reaches the working surface and causes the torque to drop significantly. It can 
cause the machine to coast or run out of control and present a risk of injury.

Bolts with low strength may break and cause injury. Use bolts that are rated 7T 
or more on the strength class II of JIS B 1051 (Mechanical properties of 
fasteners) or its equivalent, and use an adhesive or spring washers to keep 
nuts and bolts from loosening.

The feeder is exposed and presents a risk of electric shock if hands or fingers come 
in contact. Provide a protective cover to keep body parts out of contact during 
maintenance and inspection, not to mention during operation.

Use wires that are adequate for the current capacity. The use of a wire of 
inadequate size may cause the insulation coating to melt and cause insulation 
failure, posing a risk of electric shock, electric leakage, and fire.

For the wires that are connected to the product's earth terminal or for the steel 
case, use wires that are at least 2mm2 thick, and provide class D grounding (100    
or less). Failure to do so presents a risk of electric shock.

Provide an emergency-stop circuit through an external circuit to 
keep the product from running out of control and causing injury 
when it malfunctions. 

Do not use the product in a dusty, high-temperature place or in a place where dew condensation may 
occur or is in direct exposure to wind or rain. Do not install the product in a place that is subject to 
vibration or mechanical shock. If installed in such environment, the product may sustain damage or 
malfunction, or performance may suffer.

Use wires that are adequate for the current capacity. The use of a wire of 
inadequate size may cause the insulation coating to melt and cause insulation 
failure, posing a risk of electric shock, electric leakage, and fire.

When the electric current is cut off, a large surge voltage is generated 
and may pose adverse effects on the peripheral equipment. Use a 
surge absorber (diode, varister, registor etc.)

If the product is operated above its allowable rotation speed, those rotating members in the product may 
sustain damage from excessive vibration and the broken pieces may scatter, presenting a risk of serious injury. 
Provide a protective cover, and observe the allowable rotation speed.

Using the product above its allowable heat capacity will cause the working surface to 
become overheated and red, and it may result in fire. Use the product below its 
allowable heat capacity to gain its allowable performance.

Some rotating parts are exposed and pose a risk of hand/finger injury. Install a 
protective cover that does not block the airway to keep body parts from 
coming in contact with rotating parts. Set up a safety function that triggers 
the rotating parts to stop when the cover is removed.

Do not install the product in a place where dust, oil mist, electrically conductive dust, or 
corrosive gas is present. Also avoid installing the product in a place at high temperature, where 
dew condensation may occur, or in direct exposure to wind or rain.  
Do not install the product in a place that is subject to vibration or mechanical shock.  
mounting of the product in such place may result in damage to the product or 
malfunctions.

Improper modification, alteration, or disassembling may cause 
malfunctions, damage, fire, or personal injury.

Do not ground the wires from a strong-current system and a weak-
current system together. Wires from the weak-current system may receive 
noise interference and result in malfunctions.

The use of the product above its rated torque will adversely affect its 
performance and cause mechanical damage, presenting a risk of injury. 
Use the products at or less the rated torque.

Experience and expertise you can count on
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