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Whenever servo couplings are to be used in unusual en-
vironments, the question as to which is the best type in-
evitably comes up. Especially in the presence of high tem-
peratures, vacuum, corrosive agents or other potentially 
adverse conditions, coupling selection can pose some ma-
jor challenges. Welded bellows couplings, normally made 
from all stainless steel, are very often applied in these cas-
es, as they have been considered to be the gold standard 
for high speed and high torque servo performance. But for 
some the new SCL series servo disc couplings can provide 
an interesting alternative, scoring points for their relatively 
low cost, high flexibility, and fast delivery.

WHAT IS SPECIAL ABOUT 
THIS TYPE OF COUPLING?
Servo disc couplings (SCL) are fully metallic flexible cou-
plings which are assembled with screws instead of welding 
or bonding. This means that they can be put together from 
individual components, much like a construction kit. De-
pending on the application requirements, these couplings 
are configured for various installation situations, with a 
suitable solution for each, thanks to the modular construc-
tion. Traditional clamping hubs, conical clamping ring hubs, 
and keyway connections are a few examples of the options 
available to adapt the coupling to your needs instead of the 
other way around.

In the standard version, SCL couplings are manufactured 
with aluminum hubs and stainless steel spring discs. The 
advantage here is that the standard version is corrosion 
resistant and works well up to 120 degrees C. It's no se-
cret that aluminum is more resistant to corrosion than ba-
sic carbon steel, as it doesn't rust. For maritime applica-
tions or other situations with harsh weather conditions, 
a special seawater resistant aluminum can be used as an 
alternative.

Standard versions also perform well in vacuum. Unlike bel-
lows couplings, SCL servo disc couplings have no need for 
vent holes for pressure equalization.

Another advantage is the way in which they compensate for 
misalignment. In a single disc configuration the SCL com-
pensates for an angular bend while remaining fairly rigid 
in shear, which allows the coupling to support some small  
 lateral loads during operation. In a double disc configura-
tion the couplings can handle a high lateral misalignment, 
often twice that of conventional servo couplings.

In summary, R+W servo disc couplings are normally selected 
wherever greater flexibility is needed, in situations with ag-
gressive media, where high temperatures exist, or when 
vacuum must be applied.

When considering bellows couplings for these situations, 
one usually falls back on configurations with steel or stain-
less steel hubs, and welded connections. These can be used 
at temperatures of up to 200 degrees C and are resistant 
to aggressive chemicals. When used in vacuum, pressure 
relief holes are added to the hubs. 

Bellows couplings compensate for all three types of shaft 
misalignment: axial, lateral and angular, and with low re-
storing forces. They generally offer the best performance 
in terms of torsional stiffness, concentricity, and smooth 
output rotation. There are a wide variety of connection op-
tions available, including clamping hubs, conical clamping 
sets, plug-in systems and designs with intermediate drive 
shaft tubing. When higher levels of misalignment need to 
be compensated, an extended bellows can also be used.

Because the flexible bellows is made from stainless steel, 
aluminum hubs are not an option when the bellows con-
nection needs to be welded instead of bonded. This means 
additional weight and inertia must be considered when 
welded bellows couplings are to be used in the aforemen-
tioned environments, as compared to the relatively light 
weight SCL type.

When comparing these two servo coupling types, it can be 
seen that each has its own unique selling points, and users 
have the choice between the two when making selections 
for use in challenging environments. Depending on the ap-
plication, each offers some significant advantages.

SCL VS BK COUPLINGS

SCL

BK
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BACKLASH FREE 
SERVO DISC COUPLINGS 
25- 100 Nm

SERVICE LIFE
R+W Servo disc couplings are fatigue resistant  
and wear free for an infinite service life, as long  
as the technical limits are not exceeded. 

FIT CLEARANCE 
Overall shaft / hub clearance of 0.01 - 0.05 mm 

ROTATIONAL SPEED
Standard up to 10,000 rpm

TEMPERATURE RANGE
-30 up to +130° C

TEMPORARY OVERLOAD
Permitted to 1.5 times the value

ATEX (Optional)
On request.

SCL

GENERAL INFORMATION R+W SERVO DISC COUPLINGS:

Optional:

http://www.rw-couplings.com
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GENERAL INFORMATION  
BACKLASH FREE SERVO DISC COUPLINGS

FUNCTION 
R+W Servo disc couplings are used for zero backlash, tor-
sionally stiff transmission. At the same time they compen-
sate for angular and axial misalignment in the single flex 
version. In the double flex version they also compensate for 
parallel misalignment.

SAFETY INSTRUCTIONS 
Rotating couplings can be very dangerous. The user / op-
erator is responsible for taking necessary protective meas-
ures. Do not approach or touch a coupling while it is rotat-
ing. Make sure that the machine is locked out and cannot 
be accidentally started during installation or maintenance 
of the coupling. 

MANUFACTURER’S DECLARATION 
According to EG guidelines for machinery 2006/42/ EG Ap-
pendix II B, in the context of machine guidelines (MR) shaft 
couplings are not machines, but components for installa-
tion into machines. Their implementation is subject to the 
fulfilment of all requirements of machine guidelines upon 
integration into the final product.

TECHNICAL INFORMATION 
The disc packs and bushings are made from stainless steel. 
The hubs and the intermediate plate are made from alumin-
ium. Surface treatments such as anodizing can be specified 
at the time of ordering. Standard bore diameter tolerance 
is H7. Please contact R+W for details if more precise fits 
are required. 

TEMPERATURE RANGE 
R+W servo disc couplings can be used within a temperature 
range of -30 to +120° C. 

RESISTANCE TESTED
TO 10 MILLION CYCLES
The coupling has been tested and proven  
for 10 million cycles.

HIGH CONCENTRICITY

INCREASED FLEXIBILITY

GENERAL INFORMATION
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APPLICATIONS
Servo disc couplings are made for servo drives and are used in:

 Automation systems
 Machine tools
 Positioning systems
 Vacuum technology
 Robot drives

GENERAL INFORMATION  
BACKLASH FREE SERVO DISC COUPLINGS

TARGET MARKETS
 Food and beverage
 Semiconductor
 Medical
 Packaging
 Printing

Servo disc couplings can be an excellent option in situations where traditional  
bellows couplings cannot be used, such as: 

 Dirty environments
 High temperatures
 Presence of aggressive media, such as coolants and cleaning agents

http://www.rw-couplings.com
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BACKLASH FREE SERVO DISC COUPLINGS 
25 –  100 Nm 

with clamping hub
single disc pack

 very high torsional stiffness
 compact design
 low moment of inertia

SCL

SCL2 S

FEATURESMODEL

Page 8

with clamping hub 
double disc pack

 high torsional stiffness
 low moment of inertia
 lateral misalignment compensation

SCL2 D
Page 8

with conical clamping system
single disc pack

 very high concentricity
 high clamping pressure
 low moment of inertia

SCL3 S
Page 9

with conical clamping system
double disc pack

  high concentricity
  high clamping pressure
  lateral misalignment compensation 

SCL3 D
Page 9
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The torsional natural frequency of the coupling must be 
significantly higher or lower than that of the equipment. 
For the mechanical substitution model the two mass sys-
tem applies. 

ACCORDING TO RESONANT FREQUENCY

            
1 

2 · π
CT · 

JA + JL

JA · JL

fe = (Hz)

In practice the following applies: fe  ≥ 2 · fer

SIZING AND SELECTION

SCLSERVO DISC COUPLINGS 

JL 

JA ∙ JL

SYMBOLS 

TKN  =  Rated torque of the coupling (Nm)

TAS  =  Peak torque of the drive system e.g. max. acceleration torque of drive (Nm) or max. braking torque of load (Nm)

JL  =  Total load inertia (e.g. spindle + slide + workpiece + 1/2 of coupling) (kgm 2)

JA  =  Total driving inertia (motor [including gear ratio] + 1/2 of coupling) (kgm 2)

CT =  Torsional stiffness of the coupling (Nm/rad)

fe =  Natural frequency of the two mass system (Hz)

Couplings are normally sized for the highest torque to be 
regularly transmitted. The peak torque of the application 
should not exceed the rated torque of the coupling. The fol-
lowing calculation provides an approximation of the mini-
mum required coupling size, and allows for the maximum 
rated speed and misalignment to exist in the application:

ACCORDING TO TORQUE

TKN ≧ 1.5 · TAS (Nm)

A more detailed calculation takes acceleration and the driv-
ing and driven moments of inertia into account. A strong 
inertia ratio diminishes the effect of the load factor in the 
sizing calculation.

ACCORDING TO ACCELERATION TORQUE

TKN ≧ TAS ·         (Nm)

Two Mass System

motor loadcoupling

CTJA
JL

Shock or Load Factor SA

uniform load non-uniform load highly dynamic load

1 2 3

Common factor for servo drives in machine tools: SA = 2-3

http://www.rw-couplings.com
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SCL2 WITH CLAMPING HUB 
25 - 100 Nm

FEATURES
 high torsional stiffness
 low inertia
 backlash free
 easy installation

MATERIAL
 Disc packs: highly elastic steel
  Hubs and spacer: aluminium

DESIGN
Two coupling hubs manufactured with 
high precision, which are connected 
to the disk pack and spacer by means 
of spacer sleeves and high-strength 
screws.

Also available as split clamping hub.

MODEL SCL2
SIZE 25 40 60 100
Single/Double flex S D S D S D S D

Rated torque  (Nm) TKN 25 40 60 100

Coupling length (mm) A 43.6 60.2 50.9 69.3 53.5 73.6 68.7 98.8

Outside diameter (mm) B 56 63 68 82

Fit length (mm) C 20.2 24 25 30

Bore diameter H7 (mm) D1 / D2 15-30 16-30 25-35 26-40

Fastening screw
E

M5 M6 M6 M8

Tightening torque (Nm) 8 15 15 30

Distance (mm) F 22 23 26.5 28

Distance (mm) G 6 7.5 7.5 8.5

Shaft diameter limitation (mm) H 26 – 31 38

Moment of inertia (10-3 kgm2) Jges 0.095 0.138 0.182 0.256 0.260 0.373 0.706 1.036

Weight (kg) 0.192 0.284 0.304 0.428 0.363 0.531 0.694 1.022

Torsional stiffness* (Nm/rad) CT 21,000 15,000 32,000 24,000 44,000 33,000 59,000 44,000

Axial misalignment ± (mm)
max. 

values

0.4 0.81 0.42 0.85 0.5 1 0.5 1.15

Lateral misalignment ± (mm) – 0.29 – 0.32 – 0.35 – 0.53

Angular misalignment ± (degree) 1 2 1 2 1 2 1 2

Max. speed (1/min) 10,000

* torsional stiffness of whole coupling

PROPERTIES

A±1
E ISO 4762

Ø
 B

Ø
 D

1H
7

Ø
 D

2H
7

F

H

CG

A±0.5

E ISO 4762CG

Ø
 B

Ø
 D

1H
7

Ø
 D

2H
7

S = Single disc coupling D = Double disc coupling

DIN or ANSI
keyway optional

ORDERING EXAMPLE SCL 2 40 D 16 40 XX
Model

Special designation only 
(e.g. non-standard bore 

tolerance)

Size

System

Bore Ø D1 H7

Bore Ø D2 H7

For custom features place an XX at the end of the part number and describe the special requirements (e.g. SCL2 / 40 / D / 16 / 40 / XX; XX=F7 bore tolerance on D1)
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ORDERING EXAMPLE SCL 3 60 D 28 33 XX
Model

Special designation only 
(e.g. non-standard bore 

tolerance)

Size

System

Bore Ø D1 H7

Bore Ø D2 H7

For custom features place an XX at the end of the part number and describe the special requirements (e.g. SCL3 / 60 / D / 28 / 33 / XX; XX=anodized hubs)

SCL3 WITH EXTERNAL CLAMPING RING 
25 - 100 Nm

FEATURES
 high torsional stiffness
 low inertia
 backlash free
 high concentricity

MATERIAL
 Disc packs: highly elastic spring steel
  Hubs and spacer: aluminium

DESIGN
Two coupling hubs manufactured with 
high precision, which are connected 
to the disk pack and spacer by means 
of spacer sleeves and high-strength 
screws

MODEL SCL3
SIZE 25 40 60 100
Single/Double flex S D S D S D S D

Rated torque  (Nm) TKN 25 40 60 100

Coupling length (mm) A 56.6 73.2 56.9 75.3 57.5 77.6 73.7 103.8

Outside diameter (mm) B 56 63 68 82

Fit length (mm) C 27 27 27 32.5

Bore diameter H7 (mm) D1 / D2 18-28 20-30 27-35 24-40

Fastening screw
E

M5 M5 M5 M5

Tightening torque (Nm) 5.5 6 6 6

Shaft diameter limitation (mm) F 26 23 26.5 38

Moment of inertia (10-3 kgm2) Jges 0.144 0.187 0.230 0.304 0.310 0.422 0.837 1.170

Weight (kg) 0.299 0.390 0.384 0.508 0.435 0.603 0.835 1.156

Torsional stiffness* (Nm/rad) CT 21,000 15,000 32,000 24,000 44,000 33,000 59,000 44,000

Axial misalignment ± (mm)
max. 

values

0.4 0.81 0.42 0.85 0.5 1 0.55 1.15

Lateral misalignment ± (mm) – 0.29 – 0.32 – 0.35 – 0.53

Angula misalignment ± (degree) 1 2 1 2 1 2 1 2

RPM Max. speed (1/min) 10,000 10,000 9,000 9,000 8,400 8,400 6,900 6,900

Max. RPM (balanced) (1/min) 10,000

* torsional stiffness of whole coupling

PROPERTIES

E ISO 4017

F

A±1

B

Ø
 D

1H
7

Ø
 D

2H
7

C

A±0.5

C

B

Ø
 D

1H
7

Ø
 D

2H
7

S = Single disc coupling D = Double disc coupling

http://www.rw-couplings.com
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ADDITIONAL

D1

from 12 17 22 30 38

to 17 22 30 38 44

b 5 6 8 10 12

h 5 6 7 8 8

t1
3 3,5 4 5 5

t2 2.3 2.8 3.3 3.3 3.3

keyway width bJS9

ke
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 h
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,2 t 1

h
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ey
 h
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t

D1

OPTIONAL KEYWAY ACCORDING TO DIN 6885

ORDERING EXAMPLE SCL 2 60 D 28 33 XX
Model

Special designation only  
(e.g. non-standard bore tolerance)

Size

System

Bore Ø D1 H7

Bore Ø D2 H7

For custom features place an XX at the end of the part number and describe the special requirements (e.g. SCL2 / 60 / D / 28 / 33 / XX; XX=anodized hubs)

SINGLE FLEX DOUBLE FLEX
SIZE 25 40 60 100 25 40 60 100
Torsional stiffness (Nm/rad) 63,000 96,000 132,000 177,000 32,000 48,000 66,000 89,000

TORSIONAL STIFFNESS OF THE DISC PACKS



RW-COUPLINGS.COM 11

SPRING CHARACTERISTICS 
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MOUNTING, MAINTENANCE AND DISASSEMBLY

MOUNTING

1.  The shafts should not have keyways unless arrange-
ments have been made with R+W in advance of deploy-
ment.

2.  Lightly oiling the shaft surfaces facilitates assembly and 
disassembly without reducing clamping force.

3.  The clamping hubs should be completely relaxed. 
Clamping screws may need to be turned back by a few 
threads.

4.  Align the shafts within the range of permissible cou-
pling misalignment to ensure the full functionality of the 
coupling. If it is not possible to measure misalignment, 
the coupling can also be aligned manually. The coupling 
must be easy to move in both the axial and rotational 
directions when the clamping hubs are released. If the 
coupling cannot be moved easily, the shafts must be 
aligned more accurately. Precise alignment reduces re-
storing forces and extends the service life of both the 
coupling and adjacent bearings. In most cases, align-
ment of the coupling with a straight edge in two per-
pendicular planes is sufficient. In high speed applica-
tions it is recommended to align the shafts with dial 
indicators, laser alignment tools or piloted interfaces. 
To prevent axial bracing, dimension S must be main-
tained as the shafts are aligned angularly and radially.

5.  The clamping hub should be held while carefully sliding 
onto the shaft, without any strong forces exerted on the 
coupling. If another component of the coupling is held 

instead of the clamping hub, it is possible to deform the 
discs. The assembly should come together smoothly. 
The entire fit length of the hub should be used.

6.  All clamping screws must be tightened to the specified 
torque during final assembly. 

7. The screws of the SCL3 coupling should be tightened 
with a torque wrench in a circular pattern (not cross-
wise) in 3 intervals: 30%, 60% and 100% of the speci-
fied tightening torque.

Oils and greases containing molybdenum disulphide  
or other high-pressure additives should not be used.

DISMOUNTING

In the SCL3 series the clamping rings are designed with jack 
threads. Either the clamping screws or grub screws (not 
included in the scope of delivery) into the threads. These 
screws should be evenly tightened until the clamping ring 
has released and moves freely. The hub can then be re-
moved from the shaft. 

Make sure to remove jack screws after removal! 
In the SCL2 series it is sufficient to loosen the clamping 
screws.

COUPLING ALIGNMENT

Accurate alignment reduces the coupling restoring loads 
placed onto the adjacent shafts, extending the life of the 
coupling and shaft bearings. In most applications it is suf-
ficient to use a straight edge in two perpendicular locations 
to verify alignment. In high speed applications it is recom-

mended to use dial indicators or laser alignment tools. To 
avoid axial compression of the disc packs during operation, 
dimension “S” should also be checked all around. This will 
also assist in verifying angular and parallel alignment.
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Size 25 40 60 100

S  (mm) 2.6 2.9 3.5 8.7

Size 25 40 60 100

Screw 2xM5 2xM6 2xM6 2xM8

Tightening torque (Nm) 8 15 15 30

Axial direction
Rotational 
direction

S
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MOUNTING, MAINTENANCE AND DISASSEMBLY

PERMITTED SHAFT MISALIGNMENT

MAINTENANCE

R+W servo disc couplings are maintenance-free. The 
following maintenance and inspection intervals must be 
observed:

1.  Visual inspection of the assembly parameters (misalign-
ment and tightening torque of the clamping screws) and 
the running behavior of the coupling should be per-
formed prior to the first start-up.

2.  Coupling should be inspected again in the same way 
after 1000 hours or 3 months of operation.

3. If no irregularities or wear are found during the second 
inspection interval, further inspections should be per-
formed after 4000 hours or 12 months of operation, 
assuming the operating parameters remain unchanged.  
Inspection intervals should be shortened under extreme 
environmental and operating conditions.

R+W servo disc couplings compensate for angular and axial 
shaft misalignment in the single flex configuration. In the 
double flex configuration they compensate for angular, axial, 
and lateral misalignment while still operating without back-
lash. The maximum permissible misalignment levels should 
not exist simultaneously. The types of offsets influence 
each other, making them interdependent. The sum of the 
actual misalignment levels as a percentage of the maximum 
value must not exceed 100%.
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∆ Ktotal = ∆ Kr + ∆ Kw + ∆ Ka ≤ 100%
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