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Summary

Torque limiting clutches protect machines and systems against expensive overload damage. They help to save 
materials and costs and increase productivity. Yet which torque limiting clutch fits to which application? This 
 Manual supports you in your selection of the correct torque limiting clutch. It provides useful guidelines on 
 technical product details and important quality features which you should take into consideration during  selection.
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Step 1: Why torque limiting clutches are so important.

By limiting the torques to a maximum permitted 
value, machines and systems with torque limiting 
clutches can be optimally dimensioned, and 
constructional safety factors can be reduced. In 
problem-free operation, high-quality torque limiting 
clutches transmit the transmission power from a 
motor backlash-free onto an output-side element, 
for example onto a sprocket or a toothed belt 
 pulley, or onto a second shaft.

1.3 Why electronic monitoring functions of the machine control cannot replace a torque limiting clutch 

Modern machines work at consistently-increasing production speeds. At the same time, increasingly high  precision 
is being demanded. However, this can only be achieved via highly rigid machine constructions. High speeds and 
high rigidity lead to hard collisions when machines malfunction. If, in case of overload, there is a sudden increase 
in torque, only mechanical torque limiting clutches which disengage immediately can prevent expensive  subsequent 
damages.

The working process can be permanently monitored using electronic monitoring functions integrated into the 
machine control system. However, any malfunctions and collisions occurring can only be detected within certain 
limits. The advantage of such systems is the low additional effort involved, as the motor current is generally 
 detected as a regular parameter. Disadvantages of this solution are on the other hand the low measuring accuracy 
for mechanical parameters as well as the belated detection of malfunctions. In particular after collisions at high 
speeds, the motor current measurement is too slow for the timely initiation of countermeasures. In practice, 
 current control can only be taken into consideration as a possible alternative to torque limiting clutches on 
 applications with low dynamics and soft collisions.

A further measure for the prevention of collisions is the use of software-based systems which detect the  unpermitted 
approach of machine components within the work area. Software solutions mainly run in the background, but 
place maximum requirements on computer performance. They represent only a relatively rough outline of the 
 machine work area. Malfunctions in the area of the tools used or the workpieces are not detected. 

Torque transmission
Torque limitation

Output 

Input 

Clutch engaged, 
malfunction-free operation 

Torque progression  

Clutch disengaged, overload 
through collision

Torque transmission 
interrupted  

1.1 Definition of term  

In the power transmission sector, the term torque limiting clutch describes a machine element which reliably 
 transmits torques and limits them to a defined value. In the associated literature, torque limiting clutches are also 
called overload clutches or torque limiters.

1.2 Reliable components for the protection of machines

No machine is safe against collisions. Programming or operating errors or external influences such as foreign 
bodies can lead to cases of overload. Here, extremely high torques are generated in the drive line which can 
 destroy or damage components. Torque limiting clutches prevent this reliably and this ensures high system 
 availa bility and productivity. They limit the torque precisely to the set, permitted limit value. At the same time, they 
lower the operating costs, and the repair expenses are minimal. Frequently, one single case of overload is more 
expensive than a torque limiting clutch. 
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Step 2: Load holding or load separating – which clutch fits to my   
 application? 

Torque limiting clutches (selection)

Load holding

Magnetic 
 continuous   slip 

clutches

Torque sensor 
clutches

Ratchetting 
 clutches

Ratchetting 
 clutches

Synchronous 
 clutches

Electric Pneumatic

Disengaging 
 clutches

Switchable and 
controllable 

 clutches

Friction  clutches

Load separating

2.1 The selection of the correct basic function

In order to protect reliably against overload damage, a torque limiting clutch must fit optimally to the respective 
application. Prior to purchase, it is extremely important to define the requirements on your clutch precisely from 
the technical data for your drive constellation. In addition to aspects such as the construction type, torque and 
speed, the transmission characteristics of the clutch play a decisive role. In this way, torque limiting clutches are 
always subdivided into the categories load holding and load separating clutches. 

Today, most drive axes are safeguarded using friction clutches, magnetic continuous slip clutches or positive 
 locking clutches. Therefore, only these market-dominating construction types are considered in this white paper. 

5



your reliable partner

2.2 Load holding torque limiting clutches

2.2.1 Frictionally locking clutches

Friction clutches slip through when the defined limit torque is exceeded. Here the friction coefficient, the friction 
force and the number and arrangement of the friction surfaces determine the level of achievable torque. Slip 
 clutches are robust and easy to handle, but ambient conditions such as the temperature, air humidity or oil mist 
affect the friction coefficients and therefore the level of overload torque. Friction clutches thus do not achieve the 
high torque adjustment and repetitive accuracy of high-quality positive locking torque limiting clutches.

A frictionally locking clutch such as the ROBA®-slip hub generates the torque via organic friction linings, which are 
pre-tensioned using cup springs. The more the cup springs are compressed by the adjusting nut, the higher is the 
torque at which the drive element slips through. Stepless torque adjustment and wear readjustment is possible via 
a graduation scale on the adjusting nut. On overload, the clutches slip through, but hold the load at the set torque. 
ROBA®-slip hubs are used in machine drives with sprockets, toothed wheels or pulleys and are the preferred 
 solution on vertically-moved axes due to their load holding function. 

ROBA®-slip hub

2.2.2 Positive locking, torque sensor clutches in hoists and vertical axes

For applications which demand the high adjustment and repetitive accuracy of a positive locking torque limiting 
clutch, on which however the disconnection of input and output is not permitted, torque sensor clutches such as 
the EAS®-torque sensor clutch are recommended. On overload, the ball detents move out of their grooves. This 
generates a component movement which can be detected by a limit switch. It causes the signal to switch off the 
drive. A mechanical stop prevents the clutch from disengaging completely, and thus guarantees reliable load 
 security. 

They are designed so that they can be adapted to 
 different drive conditions: for example, there are 
constructional designs for very narrow or very wide 
drive elements or for drives with large radial loads and 
high slipping frequencies. In addition, perfor mance-
optimised designs are available featuring a second 
pair of friction linings or thrust washers made of 
 rustproof steel, which for example prevent the friction 
 linings from rusting together on outdoor systems or 
after prolonged downtimes. 

The EAS®-torque sensor clutch does not interrupt the 
torque transmission. It twists only a few angular 
 degrees on overload, and then transmits the full 
 pending torque, thus basically functioning as a torque- 
actuated limit switch. Torque sensor clutches are 
 therefore also suitable for use in hoists and vertical 
axes.

EAS®-torque sensor clutch
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2.2.3 Magnetic continuous slip clutches with screwing and winding technology 

Continuous slip clutches such as the ROBA®-contitorque are suitable for applications with small torque ranges, 
on which smooth transmission is particularly important. These transmit the torque contactlessly with the aid of 
magnetic forces which are generated by permanent magnets and which magnetise a hysteresis material. If, in 
case of overload, the operating torque exceeds the set limit torque, the clutch slips. This means that the input and 
output side turn towards each other at a relative speed; the so-called slip speed. Here the hysteresis material is 
constantly magnetised and demagnetised, and the torque transmission takes place asynchronously. After removal 
of the overload, the relative speed reverts to zero, and the torque is transmitted synchronously again between the 
input and output sides.

Due to the contactless torque transmission, hysteresis clutches and permanent magnet clutches function wear 
and maintenance-free. However, in comparison to permanent magnet clutches, hysteresis clutches provide an 
extremely smooth, impact-free torque. Therefore, hysteresis clutches such as the ROBA®-contitorque are, for 
example, the preferred choice for use in screwing technology, for the even screwing-on of sealing caps of all kinds 
to a defined torque. In comparison to permanent magnet clutches, these clutches provide substantially better 
application of the caps and a higher system lifetime through their low-vibration function.

ROBA®-contitorque

2.3 Load separating torque limiting clutches

Torque sensor clutches are used today in almost all branches, meaning positive locking torque limiting clutches. 
In these clutches, ball or roller detents are held under pressure in their grooves. In case of overload, these detents 
move out of the grooves, thus cancelling the positive locking connection. The input and output sides are 
 mechanically disconnected. A switch is able to record these mechanical disengagement movements and switch 
off the drive. High-quality, positive locking torque limiting clutches can be highly accurately adjusted and achieve 
a high repetitive accuracy. They are subdivided according to their disengagement or engagement characteristics 
as ratchetting, i.e. slipping, and synchronous, i.e. overload clutches, and in switchable and controllable clutches. 

In addition, hysteresis clutches are, for example, used 
for tensile force limitation when winding and  unwinding 
yarns, wire or foils and are used in test bench 
 technology for the simulation of defined loads. 
 Rustproof stainless steel designs with corrosion- 
protected magnets and locking rings are  recommended 
for areas of application in which humidity, cleaning 
fluids or aggressive media are part of the daily  ambient 
conditions. 
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2.3.1 Ratchetting torque limiting clutches for maximum precision

Positive locking ratchetting torque limiting clutches, such as for example the EAS®-Compact®, EAS®-NC or the 
EAS®-smartic® disengage as soon as the set limit torque is reached. The torque drops immediately. Once the 
overload is removed, ratchetting clutches re-engage automatically at one of the directly following ball detents, 
which are positioned every 15 degrees. Synchronous clutches, on the other hand, re-engage after 360 angular 
degrees, meaning after a full revolution, at exactly the same point. Other cycle sequences such as 180 degrees 
can also be realised. After this, the clutches are operationally ready again. 

High-quality, positive locking torque limiting clutches 
can be extremely accurately adjusted and work with 
high levels of repetitive accuracy. They transmit the 
torque backlash-free in malfunction-free operation, 
and thus guarantee a long service lifetime and low 
wear. The different clutches with their numerous 
constructional designs and variants, for example 
 those made of rustproof stainless steel, with seals or a 
housing, have proven their worth in all areas of 
 mechanical engineering, and fulfil the requirements of 
modern electrical power transmissions reliably and 
safely.

EAS®-Compact®

2.3.2 Overload clutches for heavy and fast-running drives

Overload clutches such as the EAS®-Compact® overload clutch have the same positive characteristics as 
 ratchetting torque limiting clutches, but differ in the functional principle. On overload, they separate the input and 
output sides almost residual torque-free. The stored rotational energy can run out freely. The clutches remain 
 disengaged until they are consciously re-engaged, either manually or using suitable devices. Overload torque 
 limiting clutches are therefore suitable as torque limiters for heavy and fast-running drives in combination with 
large flywheels, which have to run out freely in case of overload. 
 
Overload clutches on the basis of individual overload 
elements, such as for example the EAS®-element 
clutch, provide overload protection for systems with 
very high torques in compact construction spaces. On 
machines such as extruders, for example, which place 
particular requirements on clutches, it is important to 
ensure that you select branch-optimised constructio-
nal designs tailored to your requirements. The 
EAS®-dutytorque, for example, has been especially 
designed for overload protection in extruders. 
 Developments such as the EAS®-HSC and EAS®-HSE 
High-Speed torque limiting clutches with high 
 performance density are suitable for speeds of up to 
12,000 revolutions per minute, and are therefore 
 particularly suitable for applications in test benches.
 

EAS®-element clutch
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2.3.3 Switchable and controllable clutches for overload protection adapted to the process development

Switchable and controllable torque limiting clutches such as the EAS®-Sp or the EAS®-Sm/Zr not only trigger on 
overload, but can also be switched externally. They therefore provide the option of connecting or disconnecting 
system parts in running operation as required during a process. The torque transmission does not take place via 
springs; rather the pre-tension force is generated through an electromagnet or through compressed air. On both 
variants, the limit torque for overload is also adjustable and controllable during operation via the level of electrical 
voltage or compressed air.
 
The overload protection can also be optimally adapted 
to the process development. This is important for 
 constantly changing operating conditions and with 
changing cycle sequences and cycle speeds. 
 Switching and controllable clutches are used in all 
kinds of automated machines such as packaging, 
 filling or pressure machines which clock, position, 
 inspect and control.
 

Step 3: Which constructional design fits to my drive?

Once the appropriate type of clutch has been found for the application, it is necessary to select the correct 
constructional design or variant for connection with the drive. 

The installation examples on the next two pages show a small selection of the most common positive locking and 
frictional locking constructional designs. 

3.1 Constructional designs for indirect drives

On indirect drives, the power transmission takes place via a belt drive, chain drive or a toothed gear stage. The 
driving and driven shafts are not coaxially arranged, but rather offset. 
 

EAS®-Sp
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3.1.1 Positive locking clutches 

On positive locking clutches, the drive element must be flanged onto the torque limiting clutch. This is possible 
depending on the type and size of the drive element, using, for example, the following constructional designs: 

3.1.2 Frictionally locking clutches

Frictionally locking clutches require the integration of the drive element into the slip clutch. This is possible, for 
example, using the following constructional designs:  

The EAS®-Compact®/EAS®-NC with short hub is a 
flange clutch for the direct installation of drive 
 elements, with a resulting radial force which is 
 positioned approximately in the centre of the bearing. 
The drive elements are centred on the deep groove 
ball bearing, and screwed together with the pressure 
flange.

The EAS®-Compact®/EAS®-NC with long projecting 
hub is a flange clutch for very wide drive elements or 
elements with a very small diameter. Ball bearings, 
needle bearings or plain bearings are suitable  bearings 
for the drive element.
 

The ROBA®-slip hub with integrated standard  sprocket 
is a cost-effective design offering a high safety value 
for all chain drives.

The ROBA®-max is designed for drive elements with 
particularly large installation widths, such as for 
 example double-row sprockets, and can transmit 
 higher torques.
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3.2 Constructional designs for direct drives

On direct drives, the input and output-side axes align: minor alignment errors are however usually unavoidable. 
They result from production tolerances, alignment errors during installation and heat expansions in operation. 
Therefore torque limiting clutches are combined with different shaft alignment clutches for direct drives.

3.2.1 Positive locking clutches

On positive locking torque limiting clutches, steel bellows couplings, disk pack couplings or elastomer couplings 
are used, which compensate for axial, radial and angular shaft misalignments:

3.2.2 Frictionally locking clutches

Slips hubs for direct drives are combined, depending on requirements, with flexible, highly-flexible or torsionally 
rigid shaft alignment couplings. 

The EAS®-Compact®/EAS®-NC with steel bellows 
coupling achieves a high torsional rigidity, and is 
 permitted for relatively large radial and angular shaft 
 misalignments.

The EAS®-Compact® lastic backlash-free is a double 
shaft design with a backlash-free elastomer clutch. It 
has good damping characteristics. 

The ROBA®-lastic with highly-flexible shaft coupling is 
a torque limiting clutch with adjustable torque for the 
connection of two shafts. The rubber element of the 
flexible clutch possesses extremely good  displacement 
capabilities, and has a torsional vibration and 
 impact-damping effect.

On the ROBA®-LD design, the flexible clutch part is a 
torsionally-rigid, bend-pliant all-steel disk pack 
 coup ling. It is used to compensate for shaft 
 misalignment with low torsional backlash torque 
transmission. 
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Step 4: Dimensioning – Size Selection, Energy Calculation,
 Torque Adjustment for Horizontal Servo Axes

Toothed belt 
pulley

IZ1

Toothed belt 
pulley

IZ2 EAS®-Compact®

pressure fl ange-side
ID

EAS®-Compact®

hub-side
 IN

Motor
IM

Carriage
m, IL

EAS®-Compact®

fl exible-side IE

Spindle
IS

Toothed belt pulley
IZ1

Toothed belt pulley
IZ2

EAS®-Compact®

pressure fl ange-side
ID

EAS®-Compact®

hub-side
 IN

Motor
IM

Carriage
m, IL

Spindle
IS

EAS®-Compact®

hub-side
 IN

Motor
IM

Carriage
m, IL

Spindle
IS

Fig. 1 Fig. 2

Fig. 3

Configuration Fig. 1 Configuration Fig. 2 Configuration Fig. 3

Total mass moment of inertia without EAS®-Compact® clutch

Ig = IM + IZ1 + (IZ2 + IS +IL) · (  
n2 )² Ig = IM + IZ1 + ( IZ2 + IS +IL ) · (

n2  )² Ig = IM + IKu + IS + IL [kgm²] (1)
n1 n1

IL from equation (7) IL from equation (7) IL from equation (7)

Mass moment of inertia input-side with reference to the shaft with EAS®-Compact® clutch

I1 = ID + IZ2 + (IZ1 + IM) · (  
n1 )² I1 = IM + IN I1 = IM + IE [kgm²] (2)
n2

Mass moment of inertia output-side (spindle-side) with reference to the shaft with EAS®-Compact® clutch

I2 = IN + IS + IL I2 = ID + IZ1 + ( IZ2 + IS + IL ) · (
n2  )² I2 = IN + IS + IL [kgm²] (3)
n1

IL from equation (7) IL from equation (7) IL from equation (7)

Clutch pre-selection

Mreq. = 1,5 · M2 Mreq. = 1,5 · M1 Mreq. = 1,5 · M1 [Nm]
M2 from equation (4)

Technical Explanations
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Configuration Fig. 1 Configuration Fig. 2 Configuration Fig. 3

Torque on the spindle

M2 = M1 ·
n1 As configuration Fig. 1 As configuration Fig. 1 [Nm] (4)
n2

Carriage feed drive speed

v =
p · n2 As configuration Fig. 1 As configuration Fig. 1 [

m
] (5)

6 · 104 s

Angular speed of the motor shaft w1 and the spindle w2

w1 =
n1 · π w2 =

n2 · π As configuration Fig. 1 As configuration Fig. 1 [s-1] (6)
30 30

Mass of the carriage reduced on the spindle

IL = m ·
v²

As configuration Fig. 1 As configuration Fig. 1 [kgm²] (7)
w2

2

v from equation (5), w2 from equation (6)

Energy on collision without EAS®-Compact® clutch

Wg =
1

· Ig · w1
2 As configuration Fig. 1 As configuration Fig. 1 [J] (8)

2

Ig from equation (1), w1 from equation (6)

Energy on collision with EAS®-Compact® clutch

W2 =
1

· I2 · w2² W2 =
1

· I2 · w1² W2 =
1

· I2 · w1² [J] (9)
2 2 2

I2 from equation (3), w2 from equation (6) I2 from equation (3), w1 from equation (6) I2 from equation (3), w1 from eq. (6)

Remaining residual energy

WR =
W2 · 100 As configuration Fig. 1 As configuration Fig. 1 [%] (10)
Wg

Wg from equation (8), W2 from equation (9)

Uncoupled energy

DW = Wg - W2 As configuration Fig. 1 As configuration Fig. 1
[J] (11)

DW = 100 - WR [%] (12)

Wg from equation (8), W2 from equation (9), WR from equation (10)

Required disengagement torque in the acceleration phase (horizontal axis)

MA = MB ·
I2 ·

n1 Speed ratio
n1 Speed ratio

n1 [Nm] (13)
I2 + I1 n2 n2 n2

I1 from equation (2), I2 from equation (3) not applicable. not applicable.

Required disengagement torque in the acceleration phase torque (axis in any direction)

MA = [(MB · 
n1

- ML) · 
I2

+ ML ] x 1,2 MA =[(MB- ML ·  
n2

) ·
I2

+ ML ·
 n2

] x 1,2 MA =[(MB- ML) · 
I2

+ ML ] x 1,2 [Nm] (14)
n2 I2 + I1 n1 I2 + I1 n1 I2 + I1

ML from equation (15) ML from equation (15) ML from equation (15)

Load torque from carriage mass in any direction

ML =
m · g · sinα · p

As configuration Fig. 1 As configuration Fig. 1 [Nm] (15)
2 · π · 1000

Limit torque adjustment

MG = 1,5 · M2 MG = 1,5 · M1 MG = 1,5 · M2 [Nm] (16)

M2 from equation (4) M2 from equation (4)

Condition: The disengagement torque MA from equation (13) or (14) (multiplied by a factor of 1,2) must be smaller than the 
torque MG set on the clutch.

Spindle

m

α
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Technical Explanations
Calculation Example
Confi guration as shown in Fig. 1

Indications:
Mass of the carriage   m  =  560  kg

Mass moment of inertia of the motor  IM  =  0,0037  kgm²

Mass moment of inertia of the  IZ1  =  0,0006  kgm²

toothed belt pulleys  IZ2  =  0,01132  kgm²

Mass moment of inertia of the spindle  IS  =  0,00067  kgm²

Drive speed of the motor n1  =  2000  rpm

Speed of the spindle n2 =  1000  rpm

Pitch of the spindle p  =  10  mm

Nominal torque of the motor M1  =  14  Nm

Max. torque of the motor MB =  40  Nm

Pre-selection of the clutch

Mreq. = 1,5 · M2 Mreq. = 1,5 · 28 = 42 [Nm]
M2 from equation (4)

Selected:  EAS®-Compact® size 0, Type 490.610.0

  Torque range MG = 20 ÷ 50 Nm

  (see Technical Data, page 9)

Total mass moment of inertia of the EAS®-Compact®

Hub side    IN = 0,000531 kgm² (see Techn. Data. page 9)

Pressure fl ange side ID = 0,000234 kgm² (see Techn. Data, page 9)

Angular velocity of the motor shaft w1 and the spindle w2

w1 =
n1 · π =

2000 · π
= 209 [s-1] (6)

30 30

w2 =
n2 · π =

1000 · π
= 104,7 [s-1] (6)

30 30

Mass of the carriage reduced on the spindle

IL = m ·
v²

= 560 ·
0,1667²

= 0,00142 [kgm²] (7)
w2

2 104,7²

v from equation (5), w2 from equation (6)

Energy on collision without EAS®-Compact® clutch

Wg =
1

· Ig · w1² =
1

 · 0,00765 · 209² = 167 [J] (8)
2 2

Ig from equation (1), w1 from equation (6)

Energy on collision with EAS®-Compact® clutch

W2 =
1

· I2 · w2² =
1

 · 0,00262 · 104,7² = 14 [J] (9)
2 2

I2 from equation (3), w2 from equation (6)

Remaining residual energy

WR =
W2 · 100 =

14
· 100 = 8,4 [%] (10)

Wg 167

Wg from equation (8), W2 from equation (9)

Uncoupled energy

DW = Wg - W2 = 167 - 14 = 153 [J] (11)

DW = 100 - WR = 100 - 8,4 = 91,6 [%] (12)

Required disengagement torque in the acceleration phase 
(horizontal axis)

MA = MB ·
I2 ·

n1 I1 from equation (2)
I2 from equation (3)I2 + I1 n2

MA = 40 ·
0,00262

·
2000

= 6,7 [Nm] (13)
0,00262 + 0,0287 1000

Limit torque adjustment

MG = 1,5 · M2 = 1,5 · 28  = 42 [Nm] (16)

Condition: The disengagement torque 1,2 · MA = 1,2 · 6,7 = 8,04 Nm  is 
smaller than the torque MG = 42 Nm set on the clutch.

Fig. 1

Toothed belt 
pulley

IZ1

Toothed belt 
pulley

IZ2

EAS®-Compact®

pressure fl ange-side
ID

EAS®-Compact®

hub-side
 IN

Motor
IM

Carriage
m, IL

Spindle
IS

Mass moment of inertia 
without EAS®-Compact® clutch

Ig = IM + IZ1 + (IZ2 + IS +IL) · (  
n2 )²

IL from 
equation (7)n1

Ig = 0,0037 + 0,0006 + (0,01132 + 0,00067 + 0,00142)  ·(
2000

)²
1000

Ig = 0,00765 [kgm²] (1)

Mass moment of inertia input-side refering to the shaft with 
the EAS®-Compact® clutch

I1 = ID + IZ2 + (IZ1 + IM) · (  
n1 )²n2

I1 = 0,000234 + 0,01132 + (0,006 + 0,0037) · ( 
2000

)²
1000

I1 = 0,0287 [kgm²] (2)

Mass moment of inertia output-side (spindle-side) 
corresponding to the shaft with the EAS®-Compact® clutch

I2 = IN + IS + IL IL from equation (7)

I2 = 0,000531 + 0,00067 + 0,00142 = 0,00262 [kgm²] (3)

Torque on the spindle

M2 = M1 ·
n1

 = 14  ·
2000

= 28 [Nm] (4)n2 1000

Carriage feed rate

v =
p · n2 =

10 · 1000
= 0,1667 [

m
] (5)

6 · 104 6 · 104 s

Fig. 1
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pulley
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Technical Explanations
Classifications:

Ig   [kgm²] Total mass moment of inertia without EAS®-Compact® clutch

I1   [kgm²] Mass moment of inertia input-side corresponding to the shaft with the EAS®-Compact® clutch

I2   [kgm²] Mass moment of inertia output-side (spindle-side) referring to the shaft with the EAS®-Compact® clutch 

IM   [kgm²] Mass moment of inertia of the motor

IZ1   [kgm²] Mass moment of inertia of the motor-side toothed belt pulley

IZ2   [kgm²] Mass moment of inertia of the second toothed belt pulley

IS   [kgm²] Mass moment of inertia of the spindle

IL   [kgm²] Mass of the carriage reduced on the spindle

IN   [kgm²] Mass moment of inertia of the EAS®-Compact®, hub-side

ID   [kgm²] Mass moment of inertia of the EAS®-Compact®, pressure flange-side

IE   [kgm²] Mass moment of inertia of the EAS®-Compact®, flexible coupling

IKu   [kgm²] Mass moment of inertia of the double shaft connection before installation of the EAS®-Compact® clutch 

M1  [Nm] Motor nominal torque

M2  [Nm] Torque on the spindle

MA  [Nm] Required disengagement torque in the acceleration phase

MB  [Nm] Maximum motor torque

MG  [Nm] Limit torques for overload

ML  [Nm] Load torque from the carriage mass in any direction

Mreq.  [Nm] Required torque (pre-selection of the clutch)

g   [m.s -2] Drop acceleration

m  [kg] Carriage mass

n1   [rpm] Drive speed on the motor (rapid movement)

n2   [rpm] Spindle speed (rapid movement)

p  [mm] Spindle pitch

v  [m.s -1] Carriage feed rate

Wg  [J]  Total energy on collision without EAS®-Compact® clutch

W2  [J]  Energy on collision with EAS®-Compact® clutch

WR  [%] Remaining residual energy

DW   [J]  Uncoupled energy

DW   [%] Uncoupled energy

w1   [s-1] Angular speed of the motor shaft

w2  [s-1]  Angular speed of the spindle
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Step 5: Signal detection on overload
5.1 External limit switch

On frictionally locking torque limiting clutches, the speed difference between the input and output which is 
 generated as it slips through is detected and used as a signal to switch off the drive. Positive locking clutches 
disengage when unpermittedly high torques are reached. Generally, limit switches or sensors detect this 
 disengagement movement and thus provide the signal for drive switch-off. In this way the ratchetting process is 
kept as short as possible, as unnecessarily long ratchetting shortens the service lifetime on important function 
parts. External mechanical or contactless limit switches must be accurately installed and adjusted so that they 
reliably detect a disengagement movement of a few millimetres. If the position of the clutch changes in running 
operation, for example due to heat expansions on the shaft, this can lead to malfunctions.

5.2 Integrated limit switch with signal transmission via radio

On the backlash-free positive locking torque limiting clutch EAS®-sensor, the overload detection is integrated. A 
microswitch registers the disengagement movement on overload and forwards the signal cable-free via radio to a 
base station, which is connected with the machine control system. This overload detection works highly reliably, 
as external influences can have no negative effects on functional safety. The EAS®-Sensor is adjusted ready for 
operation at the factory, meaning that no installation and adjustment work is required. 

Step 6: Which properties characterise a high-quality torque limiting clutch?

Not all clutches on the market fulfil the requirements for quality and reliability. It is therefore important to consider 
the optimum characteristics with regard to backlash-free function, service lifetime, torque progressions in case of 
overload, installation, operating and adjustment convenience and the extent of the manufacturer’s range on 
 selection. Excellent quality features provide technical advantages in operation, and assist in saving valuable time 
and costs.

6.1 Backlash-free function

In modern machines with drives, which frequently run at high speeds or in reversing operation, positive locking 
backlash-free torque limiting clutches must be used, since under such operating conditions, designs subject to 
backlash are subject to wear and premature failure. However, many supposedly “backlash-free” torque limiting 
clutches are only backlash-free in new condition. As long as the transmission elements are pre-tensioned through 
defined pitch errors between the input and output side, the backlash-free function is provided. Yet these pitch 
errors are compensated for after even a small amount of wear: The system relaxes, losing its original backlash-free 
function and rigidity. If, however, pre-tensioned ball detents engage simultaneously into the input and output side 
transmission elements, the backlash-free function is retained over the entire service lifetime of the clutch. 

EAS®-Compact®– 
the backlash-free 
principle
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6.2 Service lifetime

The service lifetime of torque limiting clutches commonly sold on the market fluctuates greatly: quality differences 
frequently only become apparent in operation. Many torque limiting clutches can be used in applications in which 
cases of overload are an absolute exception. If, however – as on most machines – the overload frequency cannot 
be accurately predicted, particular focus must be laid on the quality of the torque transmission and torque limiting 
unit. In order to keep wear as low as possible, all elements used in transmission are made of ultra-high strength 
materials with hardened, wear-resistant function surfaces. If this is not the case, premature wear, backlash, a drop 
in torsional rigidity and a short service lifetime are the consequence.

6.4 Installation, operating and adjustment convenience

It is important that the ease of installation, operation and adjustment is not neglected when selecting a torque 
 limiting clutch. In ideal cases, the manufacturer adjusts the required limit torque for overload not with simple 
 torque wrenches, but rather more accurately, on calibrated test benches. In addition, the torque limiting clutches 
feature a graduation on the adjusting nut. This shows in which direction the nut has to be turned to increase the 
torque or to lower it. Often only the minimum and maximum values are marked on the scale, and intermediate 
values which are required for the precise adjustment of other torques are missing. Graduation scales provide 
 optimum adjustment convenience, via which every possible torque can be easily adjusted and also read off. A 
block anti-twist device prevents the cup springs being pre-tensioned over the permitted range when the torque is 
adjusted. In addition, a fuse ensures that the adjustment of the clutch does not change even when subjected to 
strong vibrations and torque impacts.
 

6.5 Variant diversity

Decisive for the competence of a manufacturer is, in addition to the technical maturity of the clutches, the range 
of constructional designs and versions on offer. A wide product range is important so that the appropriate torque 
limiting clutch can be provided for almost every application. Torque limiting clutches are technically complex 
 products which require intensive consultation prior to purchase. Only a manufacturer with an appropriately wide 
diversity in their product portfolio and with experience in development, production and applications can provide 
an objective and application-optimised consultation service. Should you wish to market your machines globally, 
please also ensure that you can obtain local service worldwide.

6.3 Torque progression in case of overload

In torque limiting clutches which work through positive locking, the ball detents disengage against pre-tensioned 
springs on overload. The aim is to separate the input and output within a very short time and to disconnect the 
components with as low a load as possible. If “normal” springs, i.e. springs with rising characteristic curves, are 
used, the torque during the disengagement process increases,. The springs are pre-tensioned more strongly and 
their force increases. In order to avoid this phenomenon, cup springs with a falling characteristic curve are used 
in high-quality torque limiting clutches. Their force drops as the pre-tension rises. In this way, the torque drops 
immediately on overload.
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Step 7: Checklist for selection of a torque limiting clutch

• From the technical data for your drive and the drive constellation, define as precisely as possible the 
 requirements on the torque limiting clutch.

• Observe the important parameters such as the torque, speed and transmission characteristics in case of 
overload (load holding, load separating) and the clutch construction type (friction clutch, ball detent torque 
limiter, continuous slip clutch).  

• Observe backlash-free torque transmission with positive locking clutches. Clutches subject to backlash tend 
to suffer wear and therefore premature failure, mainly in reversing operation and with alternating torques. 

• Ensure ease of installation, operating and adjustment. Simple handling avoids user errors and increases the 
functional and operational reliability.

• Consult renowned manufacturers with a wide range of products. Only these providers can give an objective 
and application-optimised product recommendation.  

• Rely on suppliers with experience in development, production and application, and global on-site service. 
This last is particularly important if you wish to market your machine globally
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Contact

Chr. Mayr GmbH + Co.KG
Eichenstraße 1, 87665 Mauerstetten
Tel. +49 (0) 8341/804-0, Fax  +49 (0) 8341/804-421
www.mayr.com, E-Mail: info@mayr.com

Company profile

mayr® power transmission is one of the most traditional and yet innovative German companies in power transmis-
sion. The company is the world market leader for torque limiting clutches, elevator brakes, stage brakes and 
vertical axis brakes as well as for the smartflex®-steel bellow clutch. Today, mayr® sets the standards in power 
transmission, aiming to consistently improve their solutions using their years of experience and competence.

The mayr® product portfolio with numerous market and branch-optimised designed comprises of backlash-free 
shaft misalignment clutches, torque limiting clutches, electromagnetic clutches and brakes, safety brakes and 
high-quality DC current drives. These are used in applications across a wide range of branch spectrums, and 
prove their worth daily in all subsectors of mechanical engineering. With eight representative offices in Germany, 
eight subsidiaries in the countries France, the USA, China, Switzerland, Italy, Great Britain, Poland and Singapore 
as well as 30 other agencies, mayr® is local to all important industrial areas, guaranteeing excellent customer 
 service around the globe.
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