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Possible versions

e Single position re-engagement
e Multi position

* Load holding

* Free-wheeling

(= ) =
'a_a S Areas of application Features
e ég * Machine tools  Absolutely backlash-free and torsionally stiff
= £ < e NC milling machines e Compact, uncomplicated design
— E 7 * Woodworking machines * Disengagement detection achieved through
—T % < e Automated plant high indexing ring movement
S = * Textile machinery * Low residual friction following disengagement
— S ¥ * Industrial robots * Low moment of inertia
=1 W * Sheet metal processing machines ¢ Disengagement within 1-3 msecs.
= * Printing machinery * Self-adjusting
—
o B
el (7
Possible applicafions Features
2-1,500 Nm
————— = : Torque Limiter
L ) For timing belt and
able : . .
sprocket gear applications
Y R 7 . e
J o (] e Integral bearings for timing
Spindle = belt pulley or sprocket gear
Timing belt drive £@3‘ » Compact, simple design
“H ] ¢ Adjustable settings
Servo motor
see page 8-9

With clamping hub for

4 direct drives

[T Ol * Easy assembly
‘ o — /2 /0/0/ e Low moment of inertia
my u | e * Small installation space

e Allows for shaft misalignment
¢ Adjustable settings

“Thtermediate flange

see page 10
""" 15t R With conical clamp connection

¥ - Table for direct drives

i M2 tar g

1 . * High clamping forces

) - - 7 ggl * High degree of operating

~ J——Lv_ -4 — dependability
oA J Intermediate flange e Allows for shaft misalignment
< B e Adjustable settings

see page 11



Areas of application

e Servo drives

e NC axes

* Robotic axes
* Manipulators
e Linear units

Bellow Couplings

Torsionally stiff metal
bellow couplings

%

Gonfenfs

(%]
c
Overview of the Operational Systems *qé
(]
)

Assembly Instructions

Selection of Torque Limiters

Torque Limiter Models TL 1, TL 2 and TL 3
Selection process of Bellow Couplings

Bellow Coupling Models BC 2, BC 3 and EC 2

® Printing machines

* Packaging machines

* Woodworking machines
* Textile machinery

* Metal cutting machines

Possible applications Fealures

e Easy to mount
* Suited for space
restricted installations

e

IS

e Low moment of inertia
e Finely balanced up to
40,000 rpm

see page 12-13

--------------------------------------------- ->
//L [l 7 * High clamping forces
s % ] * High degree of operating
(Spmdle I i i (Spmdle ! \ dependablhty
! i| T e New draw off device
| ji= ' suited for space
J restricted installations
see page 14
_____________________________________________ -
), ﬂ
g”ﬂ'e ) [l | * Low cost version
I -
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<
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see page 15



Single-position / Multi-position / Load holding/ Free-wheeling

OVERVIEW OF POSSIBLE FUNCTION SYSTEMS
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Single-position re-engagement

Standard version

e After the overload has been removed,
the coupling can be re-engaged precisely
360° from the original disengagement position.
e Signal at overload
e Suitable for use, in machine tools, packing
machines and automation systems and other
applications requiring precise timing.

¢ In the event of an overload, the drive and
the driven face are not separated or are
only allowed limited rotation.

* Guarantee of load safety.

e Automatic engagement after the torque
level has dropped.

e Signal at overload

e Suitable for use, on presses or load lifting
equipment and where the motor and load
cannot be seperated.
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PATENTED BACHLASH-FREE Torque Limirers

e Coupling re-engages in the very next position.

* The torque limiter is ready for operation again
at a number of points.

e Immediate availability of the machine or plant
as soon as the overload has been removed.

e Signal at overload

e Standard engagement after 60°

e Engagement after 15, 30, 45, 90 and 120
degrees optional.

Free-wheeling version

* Permanent separation
in the event of an overload

* No residual friction

e Signal at overload

* Rotating elements slow down freely

e Coupling can be re-engaged manually

e Suitable for applications with high speeds

e Coupling can be disengaged manually
(must specify on order)
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e During installation and removal be sure that the metal bellows are neither

bent nor damaged.

e Torques and shaft misalignments may exceed 2.5-times of their rated

values during installation only.

e The axial and lateral misalighments quoted in the brochures may not be
exceeded in continuous operation. The couplings have virtually unlimited
life, if the maximum misalignment values are not exceeded.

e A maximum of 0.04 mm clearance is allowed between the shaft and coupling.

Model TL] T

from - to
.‘ -9

bearing (O for support of the
attached component (for exam-

Model TL1 has an integrated @L

ple a pulley or sprocket wheel).
Pay attention to the maximum

radial force (@ (see table)

By centering the load between @
the dimension (), no separate

bearings are required.

Please consider the lateral misalignment.
(- see values in table) approx. 0.1-0.25 mm

S

)

lateral misalignment

For offset mounting, additional
bearings are required.

This is recommended, for example,
if the attached component has a

e

actuation path

very small diameter or the drive
element has a very large width.
Depending on the installation

situation, ball bearings, needle
bearings or bushings may be used.

Series max. (N) 2 45 10 5 20/30 | 40/60 | 80/150 [ 200 300 500 800 1500
Radial load capacity, max. (N) 100 200 500 1400 1800 2300 3000 3500 4500 5600 8000 12000
@® from - to 5-8 [6-10]6-12 14 8- 18 | 8-108 | 12-20(12-22(12-23|12-25]14-34(120-42
................................... T

In order to ensure dependable clamping of the hubs, tigh- I L —

ten bolts according to the torque values stated in the tech- |

nical information. ?_M; 7 ;””; y/mm

Additional locking of the bolt is unnecessary. L L

The ,G" and ,,H" dimensions are provided in the technical
information, where flange access holes are required.

aeries TL & / BC d

It is absolutely essential that the fastening bolts be tighte-

ned evenly.
Tighten the fastening bolts diagonally.

CAUTION!

If the bolts are repeatedly tightened diagonally distortion
of the tapered bushings are still possible. It is absolutely

essential to avoid this as destruction of the clamped

connection may be the result.

Loosening of the clamp hub bolts is
~ sufficient to dismount the coupling.

Removing the tapered bushing is achieved using the 3 captive
hexagonal bolts 3.

7} AN IFN B
N _“ ; Table
Al T 7
_CMolor J' | Spindle 3
Inteiéédiate ange @
+F R

When dismounting ensure that the three hexagonal bolts 3) are
unscrewed evenly and synchronously during this procedure.
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The Seleckion of Torque Limifers

————————————————————————————————————————— >

- > According to disengagement torque

As a rule torque limiters are rated according to the required disengagement torque, which must be greater than the
torque that is necessary for regular M
machine operation. M, 215 - M, [Nm] M.
The disengagement torque of the tor- - e
que limiters is determined as a rule in
accordance with the drive specifications.
The following calcucation has proven _ P

itself as a rule of thumb soluticf)n: My = 95507 [Nml

rated torque of coupling [Nm]
peak torque of motor [Nm]

or

= drive power [kw]
= speed of drive [rpm]

M, rated torque of coupling [Nm]
P
n

- > Adjustment of the disengagement Torque

The disengagement torque is infinitely adjustable within the adjustment range through pretensioning of the disc
springs. The couplings are preset to the desired disengagement torque.

After loosening the set screws the coupling can be finely readjusted on the machine by turning the adjustment nut.
After adjustment, the nut is secured by retightening the set screws.

Incorrect operation is prevented by a positive stop.

Speed:

Although the torque limiters are designed for speeds of up to 10,000 rpm, the service life of the coupling is essentially
determined by the number of rotations after disengagement.

Wear:

No wear occurs during engaged operating condition. In the event of an overload the drive should be stopped through
a mechanical limit switch or proximity switch, since the degressive disc springs may lose 10 % of their preset value
after approximately 3000 successive disengagements (rotations). If the spring-loaded positive connection is in a
constant disconnect/ ratcheting position, we will be unable to guarantee continous backlash-free transmission.

Prior technical approval is suggested, for applications using our products other than specified.

Maintenance:

When properly engaged, the torque limiters are wear free, and therefore require no maintenance.
The positive connections are permanently lubricated.

MODEL TL1 + TL3 MODEL TL2 + TL5
4
P@lfsfmrB‘@ﬂge 1

.

M,

Nm

©
7=

@ Adjustment nut with clamping screw

@ Marking on the adjustment nut and hub
®) Steel actuation ring

@ Disengagement direction

I
J
i MIN

Set torque 40 Nm Set torque 50 Nm

Turn clockwise: . .
Lower disengagement torque The adjustment range (min./max.) may not be exceeded.

O A very low degree of residual friction on the coupling is
achieved due to the degressive spring characteristic.
DIN 1816 ) This is approx. 2-5 % of the preset value.

O]

Turn counter- clockwise:
Higher disengagement torque



- == According to acceleration torque (start-up at no load)

——— g

———

———g

.

——— g

My=0-J, = - My K INm]

hock or load factor
(uniform load)
(non-uniform load)
(shock load)

AARARARARN
[ | 1|
WN -0

Values for K = 2-3 are usual for servo drives on
machine-tools.

According to acceleration and load torque
MN:a'JL-'-ML:I: JL .(Mmax_ML)+ML:|.K
Ja+ )

shock or load factor
1 (uniform load)

2 (non-uniform load)
3-4 (shock load)

ARAR

Values for K = 2-3 are usual for servo drives on
machine-tools.

According to feed force
Spindle drive

s-F

M, = 2000 - Tt- N

[Nm]

Timing belt drive

do- Ry [Nm]

M. = =500

According to resonant frequency (TL 2/TL 3)

M, = rated torque of coupling
o = angular acceleration
g= ® _ TN
Tt t-30
t = acceleration time
w = angular speed
n = speed of drive
J. = moment of inertia on load side
J, = moment of inertia on driving side
M. = peak torque of motor
M, = rated torque of coupling
o = angular acceleration
() - n
T T 130
t = acceleration time
w = angular speed
n = speed of drive
J. = moment of inertia on load side
M, = load torque
J, = moment of inertia on driving side

wa = peak torque of motor

M, = load torque

s = spindle pitch

F, = feed force

n = spindle efficiency

ML = load torque

d, = pinion dia. (toothed belt wheel)
F, = feed force

[Nm]
[1/sec?]

[sec]
[1/sec]
[rpm]
[kgm’]
[kgm’]
[Nm]

[Nm]
[1/sec?]

[sec]
[1/sec]
[rpm]
[kgm?’]
[Nm]
[kgm’]
[Nm]

[Nm]
[mm]
[N]

[Nm]
[mm]
[N]

Note: must add acceleration torque to these load torque calculations!

Usually high resonant frequencies of the couplings are required in order to make high acceleration values possible

and avoid any vibration excitation.

For the purpose of caclulation the drive is reduced to a 2 mass system.

1 / JacntJ
f = C . Mach Mot H
* 2 - TU ! JMach : JMot [ Z]

According to torsional sitiffness (TL 2 / TL 3)

C, = torsional stiffness of the coupling
Juan = moment of inertia of machine

moment of inertia of motor
(motor's rotor + half of coupling)

J Mot

Transmission errors due to a torsional stress on the metal bellows:

180 My
T C

¢ = [degrees]

According to the function system

(0 angle of turn
C, torsional stiffness of coupling
M. = peak torque of motor

[Nm/rad]

[kgm?]

= (spindle + slide + workpiece + half of coupling)

[kgm?]

[degrees]

[Nm/rad]

[Nm]

Load holding version: On TL1 models the load holding version has a quadruple load safety margin. Ensure that

models with bellows (TL 2 / TL 3) are of adequate size. The blocking load in this case should not exceed the

nominal torque of the coupling.
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Model TL 1

Torque Limiter
for timing belt and sprocket wheel applications

Type A

é.ii

For actuation distance table

Bore hole
~ I for wrench
6x | T
. i .:g
, AL
e
5
o a C N
ol S 5L o I 5o
Q| u| g 3/ e |®
s T

6x DIN 912

Version of inner diameter
ONLY SMOOTH

TECHNICAL INFORMATION
Free-wheeling see supplementary technical information, see page 9

Type B

Designed without tapered bushing
in the form of a pure key connection

@0
QP

Al

|
oD,

Version of inner diameter
ONLY WITH KEYWAY

Material
High-strength steel

Structure
With split tapered bushing

Temperature range: -30 °C to +120 °C
Temperature peaks up to + 150 °C
Operating speed: up to 20 000 rpm
Speed after disengagement: Depen-
dent on set disengagement torque
Play: Absolutely backlash-free as a
result of the frictional clamp connection
and the patented principle

Service life: These couplings are per-
manent and maintenance-free, if the
technical instructions are complied with.

Optional clamping hub available
upon request

Single-position/ Multi-position/Load holding

Al ((\\B C 2 D1 D2 E F G H | J K L N o P R
& \é‘é\ 0‘.:\
«® & & & &
é\&\é\ N © d)é\\ ’\\6\‘(\ 0’}\& '),\@6\\ & ’.1«\&6\\ & QQ‘O . '\QQ\&&
SEAETSS LSS 5 S oS 00 0 \@‘&
@Qe} E) g&‘:Q” & &7’&6 £ & \é‘% 48 «'zr‘\%.\.\o‘« R Qé&
&?ﬁ; 1&%'((% o & L% za\’b ‘&b 6b& {\(\% @S" &(\Q{, é’p\z. o° @(\0 < &
X < R [ ‘S > X' C X' . 2 © >
ST <<\®°¢° ot RS ot S & <« $\°@ &
8-22 | 20 |40 | 47 [ 53 | M4 | o6 3 8 |27 (M4 | 4 35|27 |25( A5-20 |0.15| 04 | I5
A43 | 65 [ 22 |12-23| 22 | 47 | 54 | 63 | M5 | 8 5 I {35 | M5 [ 4 | 42 |32 | 25[AI0-25]025/0.7 |15
A 10-25
A43 | 65 [ 22 [12-23)| 22 | 47 [ 54 | 63 [ M5 | 8 5 I35 | M5 | 4 |42 |32 |25 BI(;Y 35 025( 0.7 | 1.5
A 10-30
Ad6 | 73 [ 25 | 12-29| 30 | 55 [ 63 | 72 [ M5 | 9 5 I {37 | M5 | 6 |49 |39 |25 or 050 1.0 | 1.7
B 20-45
Ad6 | 73 [ 25 [12-29) 30 | 55 [ 63 | 72 [ M5 | 9 5 I {37 | M5 [ 7 |49 |39 | 25[A20-65|050|10] 17
A 15-10
A49 | 92 | 32 | 15-37| 38 | 68 |78 | 87 [ M6 | 10 | 5 12 {39 | M6 [ 10 | 62 | 50 | 2.5 or 1.60 [ 13 | 1.9
B 30-90
A49 | 92 | 32 [I5-37| 38 | 68 [ 78 | 87 [ M6 | 10 | § 12 {39 | M6 [ 12 | 62 | 50 | 2.5 [A30-I50|1.60 | I3 | 19
A 30-90
A53 | 98 | 32 |20-44| 44 | 75 | 85 | 98 [ M6 | 10 | 5 12 [ 44 | M6 | 14 | 67 | 55 | 3 (B 60-160/2.70 | 2.0 | 2.2
C 80210
A 100-200
AS57,5 120 | 41 [25-56( 52 | 82 | 98 [ 12| M8 | 10 | 6 IS [ 47 | M8 [ I8 | 75 | 65 | 3 (B 150-240/5.20 | 3.0 | 2.2
€ 200-310
A 80-200
ATI | 135 41 | 2556 | 58 | 90 (110 {128 (M8 | 12 [ 9 | 21 [ 59 | M8 |25 | 8 | 72 | 4 (B 200-350/8.60 | 4.0 | 2.2
( 300-550
A 400650
AB0 [ 152 [ 49 (3060 | 62 | 100 | 120 | [40 [MIO | I5 | 10 | 19 | 67 |MIO| 36 | 91 [ 75 | 4 or 20 | 55212
B 500-800
A 600800
A93 | 174 | 61 |35-70| 73 | 125 | 148 | 165 (MI2 | 16 | 12 | 25 | 82 |MI2| 80 | 112 | 92 | 45 Elz)ggj%gg‘NS 88 | 3.0




Torque Limiter in miniature design (from 0.2-12 Nm)

Type C N o o Tag
X . K o] |.For actuation distance see table N
:\\ J i Bore hole P
P ; [forwiench DIN 912
0 — }
o © —
[0} 3 %u _ | L z o o —=
Q Lo ¥ 5 g e © S
é | ﬁj
L = M DIN 6885 or inch Al
A [ keyway optional Version without clam-
Version of inner diameter ping hub as a pure key
SMOOTH / WITH KEYWAY connection
Single-position/ Multi-position/Load holding
Free-wheeling see supplementary technical information
ASn B c b ESF 6 H1 3 kL MANS 0 P
%@&\ > 2
\ > 3
g & g > % ((\6\ q,\&& g D @\ & 4’0\‘- <<\\
B a‘]’\X o s Y £y SZORCE )
I N AL E ) & ST TS
R & Q,\é\ g 6\6%*/ . %\% \66\ & y é\% ; vo\é\ ‘oé& 9 -(\%&0 \z&o\“° \K\ @é’\% ¢
N YIS (eS8 SIS NS & @ o eé\c\ S S
0% 0% 0 A A ST % S AT AR NS
4-12 4x A0.2-15
A20| 29 | 8 (28|32 4 (350 6 [ 15| 4 | 8 | 25| M| 2 or [0.02] 65 |08
*4-10 M2.5 B 0.5-2
5-14 bx A3
A2 |35 | 11 25 35| 40 4 (S [ 8 [ 17| 5 | 10|32 |M|25] o (00512008
*5—12 M2.5 B 2-45
6-20 bx A 26
A28 | 45 | 11 34 | 43| 50 508 | 1 (2[5 [ 15|40 | M4 | 45] or |0.07]220 (12
*6—16 M3 B 4-12
Supplementary technical information for free-wheeling version
Please note the following changes to dimensions and adjustment ranges for this version
Dimension Series | 2 45 10 15 20 30 40 60 80 150 | 200 | 300 | 500 | 800 [ 1500
A" (free-wheeling) 28 32 39 40 50 54 58 63 3 88
BF (free-wheeling) 32 42 51 62 10 83 98 I7 | 132 | 155 oze"
O
‘6
LF (free-wheeeling) 6| 18 | B | 1 37 39 41 nlw| e |
Adjustment range A10-30 | A20-40 | A20-60 A 80-140]A 120200/ A 50150
from—to (Nm) ROS-2 | A2S-45| A4-10 | AT-I5 | AG-20 | AI630| o or or  |ASO-I50 or or | B100-300
B20-40 | B30-60 | B40-80 B 130--200|B 160-300] C250-500
Ordering specifications: Possible versions

Single-position engagement (standard)
Multi-position engagement (on request)
Load holding (on request)
Free-wheeling (on request)

W
D
G
F

X = Special version (on request)

Version of inner diameter input/output

0 = Smooth
1 = With keyway as DIN 6885 Form A
2 = Involute DIN 5480

Example: — i i
TL1-00015 AW 08,00 0-08,00 0-A 0016=Type A TL2-00500 BW 035,00 0-060,00 1-C 0400 4 = Other (specify key size)
TL1-00015 AW 19,75 1-19,75 1-A 0020=Type B TL3-01500 AW 070,00 0-070,00 0-B 1120 5 = Pure key connection (only TL 1 type C)

For the maximum permissible radial load capacity for all TL 1 models, see installation instructions on page 5
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Model TL &

Torque Limiter
with clamping hub for direct drives

C For actuation distance see table
et

T

| Bore hole
! [for wrench

-———7 =ik
4 - RS
(6]
w|E . E
- ; « o
[SHINa) Y a
Q Q 8
‘# rvYoory
o -
| DIN 912 ol G e
A F

DIN 6885 or inch

Version of inner diameter

keyway optional

SMOOTH / WITH KEYWAY

TECHNICAL INFORMATION

Material

Bellows made of highly elastic stainless steel
Safety section: High strength steel
up to

Hub material:

Design

from

With a lateral clamping screw DIN 912

Temperature range: -30 °C to +120 °C
Temperature peaks up to + 150 °C

Operating speed: up to 10000 rpm
Speed after disengagement: Dependent on set disenga-

gement torque

series 80 aluminium
series 150 steel

Backlash: Absolutely backlash free as a result of the
frictional clamp connection and the patented principle
Service life: These couplings are permanent and main-
tenance-free, if the technical instructions are complied

with.

Single-position/ Multi-position/Load holding/Free-wheeling

F F
&
@f @gg%
& S %eé)\ \‘(\\
& %\@ 6&\6\& 7 &
S o i & &\‘&\ S
@s@ "c@sl &« @\vé‘ @@\% <% QQ&“
& A RS @)"Q 2°
A7 SIS
I |40
s 2 020 15 |30 | 8
0.02| 7 [020] 15 [290
M4 | 25 A2SA5| 02 |0t o [oe ] | s |08
0.06 | 9 [020] 15 [280
M | 4 a0 03 [0t o Lol s | 12
0.0 20 [oas| 1 [318
s 8 AT 04 10 15| 15 o2 | 15 | 1og |
025 22 020 1 [720
M6 12 A0 06 1030 { 18 025 | 15 |20 | "
A 820 02739 020 1 [0
M6 15 B0l 6 lo32 26 o025 |15 |20 | "
A 10-30 070 | 61 020 1 [720
8 | 25 sl 0 lors | @ Joas | is 20| M
A 2040 075 | 76 020 1 1200
e | 32 sl 0 loso | 55 025 |15 |80
A 20-60 180 [ 129 [0.20 [ 1 [920
M0} 30 s a0l 0 oo s 02515 255 |
250 | 175 [020 | 1 [1550 ®
Mi0 | 70 LRIEOABOS0] 24 50 || o | ol s | ggs | 1 j:'j
e so-0| (330 [ 191 [025 | 15 [2040 S
iz | 10 30 1350 | 140 [030] 2 |10 |2 s
650 501 [0.25 | 15 [3750 n
iz | 130 0 1700 {295 |030| 2 |10s0 2?2 .
o (130510 [030] 2 [1200 o
i | 200 8 85 {170 500 [035 | 25 [640 | 22 s

Ordering specifications: see page 9



Model TL 3

Torque Limiter

with tapered clamp
connection for direct drives

For actuation distance see table

G Bore hole
DIN 933 for wrench
| LR
C
w| %
ol 4
Q
% TN

\

Version of inner diameter
ONLY SMOOTH

TECHNICAL INFORMATION

Pulling-off screws F

A

Material

Bellows made of highly elastic stainless steel
Safety section: High strength steel.
Hub material:  Steel

Structure

With split tapered clamping hubs and removal
jack screws

Temperature range: -30 °C to +120 °C

Temperature peaks up to + 150 °C

Operating speed: up to 10000 rpm

Speed after disengagement: Dependent on set disengagement
torque

Backlash: Absolutely backlash free as a result of the frictional
clamp connection and the patented principle

Service life: These couplings are permanent and maintenance-
free, if the technical instructions are complied with.

Single-position/ Multi-position/Load holding/Free-wheeling

A \\(@AF B \\‘@BF C D F
< S z"i& Q> y&
&
2 @%\‘Q& § > \ﬂ\&«\ & & D 8 c,\@\ >
N «® (0] . %\ & & a %ez \ 6‘6\
K & «© W N . & 6\‘0 & 5
6\9’*‘ o s\Lo\‘Q \,\0 &\ < o >
Sy & e,“ \‘0 S & %\@z \\Qé\é\ g)‘&{\ \(\\6\
S & ¢ » S B & (&"'b > &
0%\\ < & >N & 0\\ACD ?5\\(\ \’&6\ \>\’4‘r‘ \’X’Q ’2;“\6\
& % ot < IO L
0I5 | 1 |315
10-22 [ 49 [ 13 |13 | M| 4 NN B
12223 [ 55 [ 16 |14 | M5 | 4 020 1 110 15
- 025 | 15 | 220 | "
0 |ss |1 |1 Lws | 4 I A 820 o |© 020 [ 1 | 730 y
3 L B b | T l030 | 28 [025 | 15 | 230
029 | s L | lws | g T A 10-30 , 070 | 61 [020] 1 [720 §
3 i B oo | 7 (080 | 42 025 | 15 | 210
12-29 | 66 | 18 | 17 | M5 | 7 |IIEd) AL 1.2 015 16 1020 | 1200 1.7
- et | C 080 | 55 025 | 15 | 380
5 | o L0 | e Lwe | 1o L] A 20-60 23 180 | 129 [020 | 1 [ 920 y
- e B anso | <7 {190 | 85 |025 | 15 | 255 | ¢
1537 | 81 [ 20 | 18 | M6 | 12 [Nl K A 80150 | 2.3 L0 175 020 11550 19
- - 1200 | 110 {025 | 15 [435 |
i ot | 9o Lol Lus | e A 80-140 ; 280 | 191 [025 | 1.5 [2040 »
B 13000l ~ [3.00 | 140 [030| 2 |60 | "
A4 AT oo b | ar Lascse i U | 0 L v | 16 A 120-200 0 550 [ 501 [025 | 1.5 [3750 » B
B 128 B 131 . piesso0l > 600 | 295 [030 | 2 [10s0 ] * e
] 135 [ 155 | 41 | 2560 | 123 | 25 | 22 | M8 | 25 M?ﬁé%% 65 {100 5101030 2 11200 22 E
B 136 B 140 . 250500 ~ [12.80( 500 {035 | 25 | 640 | © $
2 k% 4 A 400650 = - -
AISE| 8 152 | S | 49 | 3060 [ 13331 | & |MI0 | 36 or S |90 |20 [780 |035]|25 |60 |22 n
g g & B 500800 - s
= = c A 600-800 = wl
AMTS| S (174 | S | 61 | 35-70 | 157 | 30 | S [Mi2 | 70 DRSSO} S [163 | 42 |1304]035 | 25 [650 | 3 !
> = 3 1001500 = x

Ordering specifications: see page 9
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Selection process of bellow couplings
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The Selection process of Bellow Euuplmus

Areas of application
for high dynamic servo drives

¢ Machine tools

* NC milling/ grinding machines
* Woodworking machines

* Assembly machines
e Automated plants

e Textile machines

e Industrial robots

* Processing machines
* Printing machinery
* Packaging machines

Properties

e high degree of torsional stiffness
e compensates for axial, lateral and angular
misalignment combined with quiet, smooth operation

e exact angular and torque transmission

e infinite life

* optimized against resonance frequencies

The selection process for torsionally stiff metal bellows couplings

According to torque

In most cases rate couplings according to the maximum peak torque to be regularly transmitted.
The peak torque may not exceed the rated torque of the coupling.
By rated torque we mean: the torque that is continously transmittable within the specified acceptable speed and mis-

alignment ranges.

The following calculation has proven itself to be a good rule of thumb:

My =15 My, [Nm]

According to acceleration torques
For precise rating, the acceleration torque and moments of inertia of the entire machine or plant have to be taken into

consideration.

My

rated torque of coupling

M.« = peak torque of motor

[Nm]
[Nm]

In the case of servo motors ensure that their acceleration or deceleration torque is greater than their torque by a

multiple.

J Mot-"J Mach

My = My - K 20 [Nm]

= shock or load factor
=1 (uniform load)
K 2 (non-uniform load)
K = 3-4 (shock load)

Values for K = 2-3 are usual for
servo drives on machine-tools.

According to resonance frequency

For the mechanical substitutional model of the 2-mass-system is valid:

= 1 JMach + JMot
fres T2 G Jnacn* ot e
As a value of practice is valid: f,, > 2x f;

res —

L> According to torsional stiffness
Transmission errors due to the torsional load on the metal bellows:

_ 180 M,
= " C,

[degrees]

M,
MN\ax
J Mach

J Mot

¢
G
MMax

rated torque of coupling [Nm]
max. acceleration torque on the drive face [Nm]
max. deceleration torque on the drive face [Nm]
machine's moment of inertia [kgm?]
(Spindle + slide + workpiece + half of coupling)
motor's moment of inertia [kgm?]

2-mass-system

servo motor coupling machine

JMot Ct J/\/\a(‘h

torsional stiffness of coupling

[Nm/rad]

= resonance frequency of the 2-mass-system

= frequency of the drive

angle of turn
torsional stiffness of coupling
max. torque

[degrees]
[Nm/rad]
[Nm]



Mogel B 2

® easy to mount
e suited for space restricted installations

¢ low moment of inertia
—= G r<_
i AV Material
] Bellows made of highly flexible high-grade stainless
i steel.
. Q] - Hub material:  see in the table
Q
Design
- With a single radial clamping screw per hub
- DIN 912.
A2 Keyway EDIN 912

optional
Version of inner diameter
SMOOTH / WITH KEYWAY

Any imbalance of the clamping hubs single screw
design, is compensated for with balancing bores
located on the inside of the hub.

A B C D E N F G Max. values
&
x&“\\ %"de ) @&6&
NS & & & & Sggéx %éy
‘DKOCD @ y (& y N < S @6& 3 < 3&\ ® N QF
«© .(\?o{’c \\zo 0& \’b\ N & Q@@ ‘_;-,\'\ (\e"" <
& 3)@(\\ “0\0* ,Oﬂee K\(\6 . ’b@ \q‘é{\' As{\\\z N &\s{\ AN
e ’ ,\q,@ e}l\\(\ &‘06 & ° 6\?"&‘\ oF ’ S ’bep \6\‘& \\6\6\ L,Q(\‘\ \‘R(\Q
N WO TS LS LSS L
0.07 20 | 1 (oI5| 20 |35
L L Y i B T S A S B O BT T
i bl las | ™2 [ 2] [o2]o|m
2 | o ' 18 | 2 |05 | 20 | 20
i s Lo las | ™0 [ [ ] 0 [o2] s [
20l Sl | 2 e | 30 | 20
w Lo | les |2 0 | [0 ] [02] 0 [
20 Tlm | o2 e | s | 20
w | o | s los | B [ [ ] o2 [
2 1026 55 | 2 | 025 | 48 | 380
o Lso | g g 198 Dy [ (2] 2 [0 s [
0.67 Coles |3 o | o | 2
o Lo | g | g | 2 g [ e s
20 [ M g | o3 o | s | 4
i L | 3 Ls | 2 g [ [ | s o
SO T N ' O S B T VR A
i Lo | o || L, s s foxs | s s
sg | e 295 | 35 |03 | 71 | 1050
ws Lo | o Lies | 6 L s fes [ s |
D | gy | e 50 | 35 | 035 | 48 | 580
M6 | 250 | 2x48 | 18 | 104 [ stedl | 7 | 780 | 35 [ 035 | 45 | 620
M0 | 470 | 2655 | B | 47 [ sl | 12 | 1304 | 35 | 035 | 80 | 650

Product description for model series BC 2/3
Temperature range: -30 °C to +120 °C

Ordering specifications: see page 15

Speeds: up to 10000 rpm, in excess of 10000 rpm with finely balanced version
Backlash: Absolutely backlash free due to frictional clamped connection

Brief overloads: Acceptable up to 1.5 times the value specified

Clearance: On the hub/shaft connection 0.01 to 0.05 mm

Service life: These couplings are maintenance-free, if the technical instructions
are followed explicitly.

Non-standard design applications: To include varied tolerances, keyways,
non-standard material and bellows are possible on short notice.

Bellow Coupling Model BC 2
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Bellow Coupling Model BC 3
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Model BC 3

26 e high clamping forces
c c e high degree of operating dependability
——— * new draw off device suited for space
- restricted installations
T } : Material
g g Bellows made of highly flexible high-grade
stainless steel, the hub material of steel.
— r‘-——— — FDIN 933 DeSign
N o8 With slitted tapered conical sleeves and strong,

captive DIN 933 draw-off screws.
Version of inner diameter
ONLY SMOOTH

A B @ D E o F G Max. values
\V\‘(\
\ﬂ%
Yﬂ\@&\ N Y N 8
6&%‘)?@ & & @ ®> g \
k\°®®&° W ™~ OK%\ S 6&\& ‘3“\\‘9\6\ & ) N‘Q} es"\'\é$ S&\ ® &‘é”’\e\ & y
& %‘5‘@ & & \Q,&é@ \0“\& 4@&"\ \&‘{& S & <5 W«
& & S O & L o LSS S &>
& <& N o°® N W <0 5 N i &
0.10 20 | 0.15 20 315
M4 3 M 4 0.12 0.5 15 1 0.2 12 108
0.17 12 | 0.2 40 120
M5 4 M4 55 0.18 04 18 )] 0.25 20 120
0.18 39 | 0.2 50 130
M5 6 M » 0.19 L8 28 1 0.25 30 230
030 6l 1.5 0.2 40 120
M5 ! 5 66 0.32 08 41 1 0.25 25 210
0.32 16 1.5 0.2 )] 1200
M5 8 s 66 034 08 55 )] 0.25 48 380
0.80 129 1 0.2 48 920
6 U s g 0.82 1.2 85 3 0.25 32 255
0.87 175 )] 0.2 82 1500
6 2 5 8l 0.89 1.2 10 3 0.25 52 435
0.91 191 1 0.25 58 2040
6 14 M6 % 0.93 18 140 3 0.3 56 610
172 501 15 0.25 105 | 3750
8 s M6 = 215 : 295 3.5 0.3 11 1050
5.6 510 15 0.3 ] 960
M8 B M6 122 5.8 42 500 3.5 0.35 48 580
MIO 40 Mé 120 9.8 5.6 180 3.5 035 45 620
MI2 10 M8 145 12 8.2 1304 | 3.5 0.35 80 650
MI6 120 MIO 186 112 30 3400 | 3.5 04 180 | 1800
MI6 150 MIO 246 303 32.6 | 5700 3 04 950 | 1580
8xMI6 [ 180 |4xMI0 | 295 637 | 455 | 10950 3 0.4 920 | 17500




Hodel £C 2

>

® easy to mount
— ¢ — . * suited for space restricted installations
I P * low moment of inertia
e economically priced

Material

Bellows made of highly flexible high-grade stainless
steel.

Hub material:  see technical specifications table

< Design

Keyway EDIN 912

. A > optional With a single radial clamping screw per hub
Version of inner diameter DIN 912.
SMOOTH / WITH KEYWAY

o8
@D,H7

—

L ——

B C D E N F G Max. values
<
Ny
> & \@"0
\6‘6\ & o &> N .
A & Q o O *
. ¥ «° " & & K \@ @9 %gé \
xS e < o
o) « o« & o8 ) N o8 ® ® & 6"\\*\
S . @ N @ 2 QW % & &
S & N 2 x & L& &
é@‘ « ?;;@‘\ \’O\Q é\“‘% R \QY/ R \&\ z\q\é\ \g\(\ N ({\\ %{’\ %@
& . N & N o & &
& 0 & @ & & 4+ > & & £ N
o & « & & o O & > AR >
N & WO R LS L

M4 4 [ 5 0.01 Al 0.05 1 I 0.15 35 350

M4 45 14 5 0.02 | Al 0.08 9 I 0.15 30 320

M5 9 11 65 | 0.05 Al 0.13 23 I 0.15 30 315

Mé 14 20 15 | 009 | Al 03 31 I 0.15 50 366

M8 40 3 95 | 018 | Al 04 7 15 | 0I5 61 679

MIO 10 21 I 0.54 Al 0.7 80 )] 0.15 44 590
1.8 Steel 1.6

MIO 85 1 I 065 optAninaI 08 141 )} 0.15 11 960
15 Steel | 3.8

MI2 120 39 13 268 Al 17 157 2 0.15 124 | 2940
9.0 Steel | 4.8

Mi6 | 200 41 17 485 Al 2 290 25 0.20 35 1450

Ordering specifications:

BC 2/ BC 3/ EC 2: Possible versions

A = Standard
X = Special version (on request)

Version of inner diameter input/output

0 = Smooth
e | 1 = With keyway as DIN 6885 Form A
xample: _
BC2-00015 AA 010,50 1-028,00 1 EC2-00500 AA 035,75 0-062,00 1 2 = Involute DlN 5480 )
BC3-10000 AA 070,00 0-175,65 0 EC2-00080 AA 016,00 1-042,00 1 4 = Other (specify key size)

Bellow Coupling Model EC 2
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L
For further information call:

@ alpha
gear drives, Inc.

a od 'm'

847-439-0700
or 888-534-1222

Internet: www.alphagear.com
E-mail: info@alphagear.com

1440 Howard Street - Elk Grove Village - IL 60007 - USA - Tel: 847-439-0700 - Fax: 847-439-0755

Couplings 11/01 @ Technical modifications reserved.



