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VULKAN
DOCUMENTATION

VULKAN
RATO-S Coupling

rigid membrane clamping

Customer: Caterpillar Motoren GmbH, 24159 Kiel

Series: 2200

VULKAN Kupplungs- und Getriebebau
B. Hackforth GmbH & Co. KG

Postfach 200462, 44634 Herne / Germany
Heerstrasse 66, 44653 Heme / Germany

Tel. ++49-2325/922-0

Fax ++49-2325/71110

E-Mail: info@vulkan-vkg.de
http://www.vulkan-vkg.de
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General drawing
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Partslist

Installation and Operating Instruction
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Delivery condition

RATO-S-082W

1G08200001

1G082W0001

EG0820A002

EG082WAQ02

EG08100003

EG081W0003

2G34R5014M

2G34R5014M
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LAlignment Instructions for highly-

flexible VULKAN-RATO-S/R-

Couplings*

Criteria for the inspection of
VULKAN-RATO-S/R-Couplings

AG08200001



WAL ML AR

Technical data

RATO-S-082W

Nominal torque

Max. torque 1

Max. torque 2

Max. torque range

Permissible vibratory torque

Permissible power loss

Permissible revolutions/min.

Permissible axial shaft displacement

Permissible radial shaft displacement

Axial reaction force

Radial stiffness

Dynamic torsional stiffness nominal

Relative damping nominal

Tkn

Tkmax1

Tkmax2

ATmax

Tkw

Pkvso

NKmax

AK,

80,0

96,0

360,0

115,5

20,00

1,08

925

7,0

18,0

0.4

2,15

240

1,13

kNm

kNm

kNm

kNm

kNm

rpm

mm

mm

kN

kN/mm

kNm/rad

Please pay attention to the instructions in the enclosed sheet RATO-ETD-1/1 - 7/1 for

'RATO couplings.



Technical data

General drawing

Partslist

Flexible part

Partslist

Flexible Element

Partslist

Membrane dimension group

Partslist

Installation and Operating Instruction

Alignment Instructions

Delivery condition

RATO-S-082W

1G08200014

1G082W0014

EG0820A002

EGO082WA002

EG08100003

EG081W0003

2G34R5014M

2G34R5014M

E 12097

LAlignment Instructions for highly-

flexible VULKAN-RATO-S/R-

Couplings“

AG08200014
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Technical data

RATO-S-082W

Nominal torque

Max. torque 1

Max. torque 2

Permissible vibratory torque

Permissible power loss

Permissible revolutions/min.

Permissible axial shaft displacement

Permissible radial shaft displacement

Axial reaction force

Radial stiffness

Dynamic torsional stiffness nominal
warm

Relative damping nominal
warm

for RATO couplings.

TKN

Tkmax1

Tkmax2

Tw

PKV5()

NKmax

AK,

AK',

Fax1,0

ClTdyn

C,Tdyn

v

A4

80,0

120,0

360,0

20,00

1,26

925

7,0

9,0

0,4

4,3

240,0

168,0

0,79

kNm

kNm

kNm

kNm

pm

mm

mm

kN

kN/mm

kNm/rad

kNm/rad
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Installation
and
Operating Instruction

E12220E
VULKAN-RATO-S Couplings
Size: G0520, G0820
with link connection

Series : 2100, 2200

rigid membrane clamping

VULKAN Kupplungs- und Getriebebau
B. Hackforth GmbH & Co. KG
PO Box 200462, 44634 Herne / Germany
Heerstralle 66, 44653 Herne / Germany
Phone: ++49-2325/922-0
Fax ++49-2325/71110
E-Mail: info@vulkan-vkg.de
http://www.vulkan-vkg.de

Installation and Operating Instruction

E12220-1

Herne, 14.08.2001
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1. General safety instructions

1.1 Symbol for industrial safety

This symbol is added to all passages in this documentation concerning industrial safety and
including a risk to people's life and limb. Please follow these instructions and handle with the
utmost caution in these situations. Hand over all industrial safety instructions to other users

as well.

1.2 Attention remark

Attention!

This "Attention!" remark is added to passages in this documention which should be specially
noted in order to stick to the guidelines, regulations, instructions and correct flow of work and
to prevent any damages or destruction of the coupling.

1.3 Safety regulations

A coupling shield has to be provided, according to the accident prevention regulations.
According to EN 292, part 1 ,,Safety of Machines”, a shield against mechanical movements
of machine parts (protection against accidental contact) is permissible, if a ,,usage
according to the regulations” is guaranteed during all working conditions.

At the same time a good ventilation of the coupling has to be ensured (use of perforated
plates).

If the possibility of exceeding the permissible speed of the coupling, Nkmax, cannot be excluded
completely, e. g. in case of an incident or because of a failure of the over-speed-trip in the
system, the coupling shield has to be so designed that possible coupling fragments
cannot escape to the surrounding environment.

For coupling applications in fast ships (Dynamically Supported Craft), the safety regulations of
publication A373 of IMO (Intemational Maritime Organisation) are valid.

Dependant on the construction, these machine arrangements contain components with a
high rotating energy.

When the coupling runs outside of a casing, an external protecting device has to be provi-
ded to keep off possible coupling fragments in any case.

Installation and Operating Instruction E12220-3
Herne, 14.08.2001



2. Generalities

The highly-flexible VULKAN-RATO-S coupling is a rubber coupling, flexible in all directions.

Its essential parts are the flexible part, the membrane dimension group and the connecting
parts.

All connecting elements of the coupling are arranged without clearance.

The coupling must be protected against permanent influence of oil and against the radiation of
heat. Oil mist and oil splashes are not detrimental.

The flexible part is fit for use at ambient temperatures comprised between -50° (C) to +70°
(C). Due to the segmental construction of the flexible part, a good heat dissipation in the
coupling is guaranteed. The free-of-play torque transmission in the coupling and the large
sectional rubber area of the flexible element guarantee good noise attenuation.

Basically, the connection surfaces and the fitted as well as the finish bores of the couplings
are protected by Tectyl. Prior to installation of the coupling, these surfaces have to be cleaned
with conventional solvents.

Pay attention to wear protective clothes (gloves, safety glasses etc.)
while working with solvents.

When the cleaned surfaces are completely dry, they have to be greased slightly.

On behalf of the classification societies we herewith give the following instruction:

The torsional vibration behaviour of the driving system has been checked and approved by the
classification society. The expected and satisfactory behaviour is guaranteed only, provided
that all components comply to the values, the torsional vibration calculation is based upon.
With respect to the coupling, this means to exactly keep to the dynamic stiffness and
damping.

In case of a replacement of the elements, only original VULKAN elements with coordinated
technical data, approved by the classification societies, must be used!

The highly-flexible VULKAN RATO-S coupling is delivered in the partially assembled condition,
so that no extensive disassembly procedure at the coupling is required for installation.

To guarantee faultless function and optimum use of the highly-flexible RATO-S coupling,
certain installation instructions have to be observed. Basically, each screwed connection
participating in the transmission of the torque must be tightenend by means of a torque
spanner. The individual tightening torques are given in the respective execution drawing of the
coupling.

In case of a flexible mounted system, the alignment has to be coordinated with the manu-
facturers of engine, coupling and gearbox.
When using 10.9 screws, hardened washers have to be provided.
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3. Design of the flexible part

The flexible part consists of two flexible elements. Each flexible element is divided into 4
flexible segments (please refer to the following sketch).

The position of the flexible segments as well as the position of both flexible elements to each
other is marked.
Further information with respect to the marking can be taken from drawing No. EG....

4. Design of the membrane dimension group
The membrane part consists of a number of ring-shaped membranes which are externally

rigidly clamped. The membrane dimension group is connected to the flexible part and allows
a displacement in the axial direction.

Two-row

hexagon bolts
protected witf\%

Loctite
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5. Installation of the coupling

As the coupling is delivered in the partially assembled condition, no extensive disassembly
procedure is required for installation.
Only the connecting elements inserted to connect both flexible elements have to be removed.

5.1 Assembly procedure for series 2100, 2200

During transportation please pay attention to a sufficient carrying force of the
lifting devices.
Only use approved transportation elements.
Thoroughly fix the transportation elements to the attaching device.

|Attention! While lifting the flexible elements, take care not to damage the flexible
elements and the add-on pieces.

The hub (5) with the connected parts has to be attached to the connecting part of the corre-
sponding machine. Should the connection be made with a free shaft end which would require
a heating of the hub at the membrane part, a temperature of +150°C is not allowed to be
exceeded.

After having established the connection with the corresponding machines, both machines
have to be erected according to the installation dimension of the coupling. Possible thermal
expansions specific to the system are to be considered (please refer to the alignment in-
structions sheet S/R-A-1/1-5/1).

After the alignment of the drive system, the assembly of the flexible part can be started.

Attention!‘ The whole center bar is not allowed to be used as attaching
device for transportation of the elements or segments resp.

First of all the membrane support has to be checked with respect to its movability (fit in, if
necessary), subsequently the bearing bush should be inserted allround greased.

Attentionﬂ Only use grease without solid lubricants.

For assembly, the individual segments have to be hung into a
lifting device using suitable aids. First install the segments
arranged opposite to the membrane part one after the other
and connect them with the connecting part on the driving side
by means of the corresponding fixing elements.

The prescribed tightening torque is to be kept. When using
10.9 screws, hardened washers have to be provided.
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In order to insert the driven side segments, it is required to deflect
the membranes. This deflection can be carried out by means of a
suitable traction device. For this purpose two ring bolts have to be
screwed into the tapped holes radially arranged in the clamping ring
one beside the other.

After having applied a suitable traction device, which is to be con-
nected with both ring bolts, the membrane package can be de-
flected as far as to allow to insert one segment on the membrane
side of the coupling.

After having inserted the segment by means of suitable aids and having positioned it correctly,
the connection with the clamping ring has to be established.
The nuts have to be tightened with the prescribed tightening torque.

[Attention During the tightening process please check whether the re-

spective segment is at its outer circumference in metallic
contact with the centering of the connecting part!

The same sequence of operations is required for the remaining segments.

During the assembly, please pay attention that the
segments to be installed at this side are displaced
regularly to the segments already assembled at the
other side, so that a closed ring formation will arise.
The figure at the left shows the arrangement with a 4-
part element and should serve as a reference.

Subsequently the connection of both segment-rows is to be established.
Then the connection of the individual center bars is to be established with the links and the
fastening elements provided for this purpose (please refer to the following figure).

links

fastening
elements
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The fastening elements have to be tightened with the given tightening torque.
When using 10.9 bolts, hardened washers are to be provided.

6. Commissioning

Press ,EMERGENCY SHUTDOWN?® in case of danger.
Do not tough any rotating parts.
Equip the coupling with a sufficient protection device against contact.

Attentionq Make sure that the coupling is protected against contact with oil,
solvents and other chemicals.

We would like fo point out that before commissioning you have to make sure that all assem-
bling auxiliaries have been removed from the coupling.

A coupling shield has to be provided, according to the accident prevention regulations. If there
are no other objections having priority, these shields have to be made of perforated plates or
expanded metal to ensure a good ventilation of the coupling as well.

7. Maintenance

Stop the system for maintenance work.
Safely protect the system against unintentional starting
resp. rotation.

Under normal circumstances the highly-flexible RATO-S coupling does not require mainte-
nance. In many cases, however, the RATO-S coupling is an indicator for malfunctioning in the
system. We recommend a check of the flexible part in case of exceptional incidents, e. g.
propeller contact, misfiring operation, short circuit, disturbance of synchronization or
emergency cut-off.

In addition, an annual alignment control and a check of the flexible part should be carried out.
The flexible elements can be judged according to leaflet S/R-CRIT-1/1 - 7/1 and reworked, if
necessary.

8. Replacement of the flexible part

Should, however, due to an inadmissible load a damage occur to the flexible part installed, the
individual segments can be removed or installed without the driving or driven machine having to
be displaced.

We would like to explain the replacement of the flexible part in detail as follows:
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8.1 Disassembly of the flexible part

The individual segments have to be disassembled using a lifting device. First of all the seg-
ments mounted on the membrane side are to be disassembled.

For this purpose the membrane package has to be deflected sufficiently. After removal of the
fasteners arranged on both sides for each segment, all segments can be dismounted one
after the other.

Please note: In case that a damage occurs to one of the segments, it is a basic requirement
to replace all remaining segments of the flexible element concerned as well!
if the fitting bolts of the plate connection have to be installed or removed se-
veral times (max. 5 times) for some reason specific to the system (e. g. engine
test bed), these bolts and nuts have to be replaced.
When ordering spares for the flexible part or flexible elements resp., please
give us the following information with respect to the coupling:

1. order no.
2. drawing no.
3. partslist no.

8.2 Assembly of the flexible part

Before starting the assembly, a new alignment control should be carried out at the drive sy-
stem.

The assembly of the segments has already been described in paragraph 5.1.

After completion of the assembly, the drive system is ready for operation, as far as the coup-
ling is concerned.

9. Service and spare parts

Contact address:

VULKAN Service dept.
Heerstralle 66

D-44653 HERNE

Phone: +49 (0)2325 922 224
FAX:  +49(0)2325 71110
Mobile: +49 (0)1782922179
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Kriterien fir die Beurteilung von

Criteria for the inspection of

Die aufdenliegenden Oberfldchen einer rotierenden
Kupplung sind im standigen Kontakt mit der sie
umgebenden Luft. Dies gewahrleistet eine gute
Beltftung der Kupplung, bringt sie aber gleichzeitig
auch in Kontakt mit Sauerstoff, Ozon und besonders
aggressiven Abgasen. In Kombination mit Tempera-
turschwankungen, Feuchtigkeit und UV-Strahlung
kann dies zu irreversiblen Verdnderungen der Mate-
rialstruktur an der Oberfliche des Gummis fihren.
Diesen nicht vermeidbaren Prozel3 nennt man
"ALTERN™,

Da das "ALTERN " durch die Kombination der unter-
schiedlichsten Einfliisse hervorgerufen wird, ist es
nicht méglich, den Vorgang unter Laborbedingungen
zu simulieren. Um trotzdem eine Aussage Uber den
EinfluR der "ALTERUNG" auf die Betriebssicherheit
der Kupplung machen zu kénnen, wurden RATO-
Kupplungen mit einer langen Betriebszeit von
VULKAN untersucht. Die Ergebnisse dieser Unter-
suchungen sind in den folgenden Abschnitten
zusammengefafit.

Bedingt durch den konstruktiven Aufbau der Ele-
mente und die verschiedenen Beanspruchungsarten
und -gréf3en zeigen sich nach einer mehr oder
weniger langen Betriebszeit an den Elementen
Gebrauchsspuren. Die hdufigsten Erscheinungs-
formen sind:

1. Bleibende Verformung s

Bild 1 :
Figure 1 N

The outer surface of a rotating coupling is contin-
uously in contact with the surrounding air.

This ensures a good ventilation of the coupling but
also gives rise to permanent contact with oxygen,
ozone and especially aggressive exhaust gases.
This, in combination with temperature, humidity and
UV-radiation, causes irreversible changes in the
material structure at the external surface of the
RATO segment. This unavoidable process is gener-
ally known as AGEING.

Due to the fact that AGEING is a combination of
various influences it is impossible to simulate under
laboratory conditions. VULKAN has therefore exam-
ined RATO elements, with a long operational life,

to investigate the influence of AGEING on the
operational-safety of the coupling.

The results of these investigations can be summa-
rized as follows.

Due to the constructional design of the element,
and the different types and values of stresses,
the element will, after a certain period of service,
show indications of having undergone operational
service. The most frequent symptoms are:

1. Permanent set

Bild 2
Figure 2

w1

Die Kontrolle der bleibenden Verformung eines
RATO-S-Segmentes erfolgt durch die Ermittlung von
"s" am duleren Durchmesser des Gummielementes
(Bild 1). Bei einem RATO-R-Element kann das Maf}
"s" Uber die Verformung der Gummiwulst ermittelt
werden (Bild 2).

Uberschreitet die vorhandene Verformung “s” die
Werte in der folgenden Tabelle, miissen die elasti-
schen Teile ausgetauscht werden; andernfalls sind
die elastischen Teile fir den weiteren Betrieb
geeignet, sofern keine anderen Anzeichen fir eine
Schadigung der elastischen Teile vorhanden sind.

To determine the permanent set of a RATO-S seg-
ment the dimension "s”, measured at the outer
diameter of the coupling segment, is determined
{figure 1). The permanent set "s” of a RATO-R
element can be measured through the deformation
of the rubber roll (figure 2).

If the permanent set “s” exceeds the criteria in the
following table, the elements must be replaced;
otherwise the elements are suitable for further
service provided there are no other indications of

elements damage.
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Zulissige bleibende Verformung fiir ein RATO-S-Segment

Permissible permanent set for a RATO-S segment

BaugroBe X =1 X=2 X=7 X=W X=T
Size mm mm mm mm mm

141 X 19,0 12,0 20,0 - -
151 X 23,0 16,0 23,0 - -
161 X 24,0 17,0 26,0 - -
171 X 26,0 18,0 30,0 - -
191 X 28,0 19,0 27,0 - -

211 X 30,0 20,0 36,0 - 30,0
231 X 32,0 22,0 34,0 - 32,0
251 X 36,0 22,0 38,0 - 36,0
271 X 37,0 24,0 38,0 - 37,0
031 X - - - 55,0 55,0
291 X 41,0 26,0 44,0 - 41,0
311 X 49,0 28,0 51,0 - 49,0
051 X - - - 65,0 65,0
331 X 53,0 31,0 51,0 - 53,0
341 X 58,0 33,0 59,0 - 58,0
081 X - - - 75,0 75,0
361 X 62,0 36,0 64,0 - 62,0
381 X - - - 90,0 80,0

BaugréBe X=1 X=2 X=7 X=W X=T
Size mm mm mm mm mm
391 X 67,0 38,0 67,0 - 67,0
431 X 73,0 42,0 76,0 ~ 73,0
451 X - - - 105,0 105,0
461 X 34,0 20,0 41,0 - 34,0
481 X 67,0 40,0 82,0 - 67,0
491 X 36,0 22,0 44,0 - 36,0
511 X 72,0 43,0 78,0 - 72,0
531 X - - - 120,0 1200
541 X 39,0 23,0 48,0 - 39,0
561 X 88,0 47,0 95,0 - 88,0
b81 X 94,0 56,0 103,0 - 94,0
601 X 47,0 28,0 52,0 - 47,0
631 X - - - 85,0 85,0
651 X b1,0 30,0 56,0 - 51,0
681 X - - - 103,0 103,0
701 X 55,0 33,0 60,0 - 55,0
731 X - - - 110,0 110,0

Zulassige bleibende Verformung fiir eine RATO-R-Reihe

Permissible permanent set for one RATO-R row

BaugroBe X =1
Size mm
161 X 23,0
171 X 25,0
191 X 27,0
211 X 29,0
231 X 31,0
251 X 35,0
271 X 38,0
271 X? 23,0
291 X 40,0
291 X2 25,0
311 X 45,0
331 X2 30,0
341 X2 39,0

14,0
15,0
16,0
18,0
19,0
21,0
23,0
14,0
24,0
15,0
27,0
18,0
23,0

2 3reihige Elemente
3 row elements

Werden die zulassigen Werte durch die vorhandene
Verformung Gberschritten, sollten, bevor die neuen
Elemente eingebaut werden, die Ursachen fir die zu
grofie bleibende Verformung beseitigt werden.

S/R-CRIT-2/1

It is advisable to determine and eliminate the

reasons for the permanent set, that is in excess of
the permissible values given in the table, before
installing replacement elements.



2. Oberflachenrisse

Der "ALTERUNGSPRQOZESS” flihrt zu einer Ober-
flachenverhartung des Gurmmis und dadurch zu einer
verringerten Elastizitdt der Oberflache. Durch die
Verformung des elastischen Teiles im Betrieb kann
es deshalb zu Rissen kommmen, die bis zu einer
begrenzten Tiefe zulassig sind (Bild 3).

Bild 3
Figure 3

Nach unseren heutigen Erfahrungen kann man einen
Ri im elastischen Teil einer RATO-S-/R-Kupplung bis
zu einer Tiefe von ca. 5% der radialen Gummihdhe
auf dem kompletten Umfang als zuldssig betrachten
(Bild 4).

Risse sollten so bald wie moglich ausgeschliffen
(ausgemuldet) werden. Diese von Stahl- und GuBtei-
len bekannte Methode kann auch bei Gummikdrpern
angewendet werden.

2. Cracks

AGEING gives rise to a hardening of the surface
rubber. Due to the reduced elasticity at the outer
surface cracks can be formed when the elements
are deformed during service. Cracks with a depth
LESS than the permissible value are acceptable
(figure 3).

0,05xh

o
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Bild 4
Figure 4

According to our present experience, for a
RATO-S/R flexible element a crack with a depth of
about 5% of the segment’s radial thickness of the
total circumference is to be considered acceptable
{figure 4).

The cracks should be ground out as soon as
possible. This procedure, usually used for steel and
cast components, can also be used for rubber
elements.

Zulassige RiRtiefe einer RATO-S-/R-Kupplung
Permissible crack depth of a RATO-S/R coupling

Baugruppe Tiefe / Depth [mm] Baugruppe Tiefe / Depth [mm]
Dimension Dimension

group RATO-S RATO-R group RATO-S RATO-R

1410 5,0 3610 14,0

1510 6,0 39210 15,0

1610 6,0 6,0 4310 16,0

1710 6,0 6.0 4610 18,0

1910 7.0 7.0 4810 18,0

2110 7.0 7.0 4910 19,0

2310 8,0 8.0 5110 19,0

2510 9,0 9,0 5410 20,0

2710 9,0 9,0 5610 20,0

2910 10,0 10,0 5810 22,0

3110 11,0 11,0 6010 22,0

3310 12,0 12,0 6510 24,0

3410 13,0 13,0 7010 25,0
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Richtlinien fir
VULKAN-RATO-S-/R-Kupplungen sind:

Risse sollten so bald wie moglich ausgeschliffen
(ausgemuldet) werden. Das Ausmulden kann
durch unsere Monteure durchgeflhrt werden
oder mit Hilfe der Arbeitsanweisung , Schleifen”
durch den Kunden.

Wenn ein Ril} entdeckt wird, sollte seine Tiefe
und Ldnge markiert werden.

Zur Uberwachung des Risses sollte seine Linge
markiert werden.

Es ist wichtig festzustellen ob die Anlage abnormal
arbeitet oder gearbeitet hat.

In vielen Féllen ist die Kupplung ein Indikator flr
eine Fehlfunktion der Anlage. Wenn trotzdem
keine Fehifunktion festgestellt werden konnte,
sollte die Kupplung in kiirzeren Intervallen ber-
praft werden.

Sind Risse durch Uberlastung der Kupplung
entstanden und die Ursachen werden nicht be-
seitigt, wird der Rif3 weiter wachsen.

Ist die Kupplung durch eine ,einmalige Fehl-
funktion” der Anlage beschadigt worden,
kann sich das Schadbild auch unter normalen
Betriebsbedingungen verschiechtern.

Wird die zulassige Tiefe eines Risses Uberschrit-
ten, wird empfohlen, das betreffende Element
baldmoglichst auszutauschen.

Inspektionsintervall fiir RATO-Kupplungen

Wenn nach einer Inspektion Oberflachenrisse
gefunden wurden, die die zuldssigen Werte in
den Tabellen nicht Gberschreiten, dann sollte das
Wachstum des Risses innerhalb von 3 Monaten
noch einmal Uberprift werden.

Wenn die Kupplungsbelastung zuldssig ist und
der Rif3 sich zwischen zwei Inspektionen nicht
wesentlich verandert hat, ist der Rif auf Grund
von , ALTERUNG" entstanden. Weitere [nspek-
tionen k&nnen dann alle 6 Monate durchgefihrt
werden.

Wenn die Kupplungsbelastung zuldssig ist und
der RiR durch eine ,einmalige Fehlfunktion” der
Anlage entstanden ist, mul} diese gefunden und
behoben werden. Eine Uberpriifung sollte dann
nach 3 Monaten durchgeflhrt werden oder sobald
es zu einer weiteren Fehlfunktion der Anlage
kommt.

Wird die zuldssige Tiefe eines Risses Uberschrit-
ten, wird empfohlen, das betreffende Element
baldmdglichst auszutauschen.

S/R-CRIT-4/1

A guidance for
VULKAN-RATO-S/R couplings is as follows:

— The cracks should be ground out as soon
as possible.
This can be done by a VULKAN service engineer,
or the operator can, by using the instructions for
,grinding”, do the job.

— When a crack is noticed, the depth and length
must be measured.

— To aid surveillance of the crack, the length
should be marked.

— It is important to check if the installation is
operating / or has operated abnormally.

— In many cases the coupling acts as an indicator
of installation malfunction.
When no system malfunction can be determined,
then the coupling has to be checked at shorter
intervals.

— When the cracks formed are due to an over-
loading of the coupling and this is not corrected,
the crack will continue to grow.

— An "unique event” can damage the coupling.

This, however, does not infer, that when the
installation operates “normally” that the damage
situation will not get worse.

— If the crack depth exceeds the permissible,

we recommend to replace the relevant row
as soon as possible.

Interval for checking RATO couplings

— When, after checking a RATO coupling, surface
cracks have been found which have a depth LESS
than the maximum value given in the table, a
"2nd measurement” of the crack dimensions
should be made at an interval of about 3 months
in order to check crack growth,

— Assuming that the coupling itself is subjected to
permissible load levels, the crack can be defined
as being the result of AGEING, when the crack
dimensions do not significantly change in the
interval between the tests. Subsequent checks
every 6 months can be made.

— After a system “unique-occurance”, cracks can
appear in couplings that normally operate within
their permissible limits. The reason for the mal-
function must be investigated and repaired.

A check on the crack is necessary after 3 months.
In case of new system malfunction, the coupling
has to be re-checked.

— If the crack depth exceeds the permissible,
we recommend to replace the relevant segment
row as soon as possible.



Arbeitsanweisung Schleifen

Die Arbeitsanweisung Schieifen ist ein Bestandteil
der Kriterien fUr die Beurteilung von RATO-S-/R-
Kupplungen. Die Nacharbeit der Risse in dem Gummi
der Segmente/Elemente kann mit einem geeigneten
Bandschleifer durchgefihrt werden.

Diese Bandschleifer sind als Elektrobandschleifer und
Pneumatikbandschleifer im Fachhandel erhéltlich.
Die Schleifbéander dafiir gibt es in drei verschiedenen
Koérnungen {fein, mittel, grob).

Beim Schleifen ist darauf zu achten, daf3 die Tempe-
ratur bei der AbschluRBbehandlung am Ende des
Schleifvorganges nicht zu hoch wird und das Mate-
rial Gummi aushértet.

Die Ausmuldung der Risse soll nach Méglichkeit
sehr sauber gerundet sein und keine scharfen
Kanten aufweisen.

Die bearbeitete Flache sowie die Oberflache
der elastischen Elemente muf3 abschlielend mit
VULKANOX behandelt werden.

Anbei die Bilder Gber Werkzeuge und nachgearbei-
tete Segmente.

Working instruction ,, grinding”

The working instruction ,.grinding” is one com-
ponent of the criteria for the inspection RATO-S/R
couplings. The rework of the cracks in the rubber of
the segments/elements can be done with a suitable
belt grinder.

These belt grinders are available in specialist shops
as electric and pneumatic belt grinders. The abrasive
belts are available in three different coarseness
(fine, medium, rough).

When grinding you should take care that the
temperature is not too high at the final end

of the grinding procedure and the material rubber
not hardened.

The moulding of the cracks should be, if possible,
very accuratly rounded and should not show
sharp corners.

The reworked area as well as the surface
of the flexible elements must be coated finally
with VULKANOX.

Enclosed you will find photos about tools and
reworked segments.
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Die Nacharbeit der Risse kann mit einem
geeigneten Bandschleifer durchgefihrt
werden.

Die Schleifbdnder dafir gibt es in drei
verschiedenen Kérnungen (fein, mittel, grob).

The rework of the cracks can be done with

a suitable belt grinder. The abrasive belts are
available in three different coarseness

(fine, medium, rough).
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Bearbeitete Segmentkanten.

Segment corners reworked.
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Ausrichthinweise fiir hochelastische
VULKAN-RATO-S/R-Kupplungen

Alignment Instructions for highly
flexible VULKAN RATO-S/R Couplings

Es wird vorausgesetzt, daR die Kupplung gemaR der
auftragsbezogenen mitgelieferten Einbau- und Be-
triebsanweisung ohne das elastische Teil in die Anlage
eingebaut ist. Nur die Anschlulfidchen sind von dem
vor dem Versand zur Konservierung aufgebrachten
Tectyl gereinigt.

Vor dem Einbau des elastischen Teils ist sine Aus-
richtkontrolle durchzuflihren. Hierbei ist die radiale,
axiale und winklige Ausrichtung mit geeigneten MefR-
geréten zu Uberprifen.

Wir empfehlen, bei der Ermittlung der einzelnen
MeRwerte beide Wellen jewasils um 90 Grad weiter-
zudrehen, da bei dieser Mefmethode Rundlauf- und
Planlauffehier nicht mitgemessen werden. Je genauer
die Anlage ausgerichtet wird, desto gréRer sind die
Reserven der Kupplung fur die Aufnahme von
Verlagerungen wahrend des Betriebes.

RATO-Kupplungen sind in der Lage, groRe Verlage-
rungen der angeschlossenen Maschinen auszuglei-
chen, ohne groRere Reaktionskréfte zu erzeugen und
an Lebensdauer einzublien. Wir empfehlen im Nor-
malfall eine praxisgerechte Ausrichtgiite anzustreben.
Unter praxisgerecht soll hier eine Ausrichtung ver-
standen werden, die ohne erhéhten Arbeits- und
Melsgerateaufwand erreicht werden kann. Die ent-
sprechenden Ausrichtwerte sind der folgenden
Tabelle zu entnehmen: Bei Anlagen mit zu -erwarten-
den grof3en Verlagerungen empfehlen wir, die zulds-
sigen Ausrichttoleranzen mit dem Motor: oder Ge-
triebebauer abzustimmen.

It is assumed that the coupling metal parts have been
installed without the flexible element assembly as set in
VULKAN "Installation and Operating Instructions”. The
connection faces need to be cleaned to remove Tectyl pre-
serving agent.

Prior to installing the flexible part, an alignment check
must be carried out. The radial, axial and angular alignment
must be checked, using appropriate measuring instru-
ments.

We recommend that both shafts are rotated by 90 deg
before each measurement in order to eliminate any inbu-
ilt errors due to eccentricity and non-parallelism. The accu-
racy of the alignment determines the reserves the coup-
ling will have to accomodate misalignments during ope-
ration.

RATO couplings are able to accommodate high misalign-
ments of connecting machines, without generating high
reaction forces or reducing service life. We recommend
to work out an alignment- quality for the normal case
oriented on practicability. Usually the required align-
ments may be achieved with normal alignment meas-
uring equipment without having to use sophisticated or
time consuming procedures. The recommended align-
ment tolerances can be taken from the following table:
In installations with high misalignments to be expect we
recommend to check tolerances with engine or gearbox
manufacturer.

Alle Werte gelten flr den betriebswarmen Zustand'! / All data are valid for service-warm condition

Baugruppe empfohlene Ausrichttoleranz / recommended alignment toierance [mm]
Dimension group radial axial? winklig / angular®
elastisch aufgestsllt
elastic mounted
S 0210 6 1510 +0520,5 +£0,25 20,35
|

G 1410 - G 2340 +1,0£1,0 ’ +0,5 +0,35
ggg}g:ggégg +1,0£1,0 +0,6 +0,5

g o510 g 30 +10215 £0,8 £0,6

G 3610 - G 7340 +1,0+1,6 +0,8 0,6

VFir Neuausrichtungen im kalten Zustand gelten
anlagenspezifische Werte, die vom Ersteller der
Anlagen zu ermitteln und zu berlicksichtigen sind.

2 Bezogen auf Mcntagekontrolimald

3 Bezugsdurchmesser = Schwungradrezelt bzw.
Kupplungsauendurchmesser

"l installation depending values are valid for service-cold
conditions. These values must be determined by the
plant-constructer and have to take into account.

2 to relate on alignment-control

3 relating diameter = flywheel recess respectively outer
Diameter of the coupling

S/R-A-1/1



Beispiel:

Ohne Durchdrehsicherung

DELTA R

radial

Mit Durchdrehsicherung

o X a Xy g
- 1 l
2 Z

axial

Example:

Without torsional limit device

Iz

- ' L

winklig/angular

With torsional limit device

X a

radial

Ziel jeder Ausrichtung muf® sein, fiir den betriebs-
warmen Zustand eine moglichst ideale Fluchtung zu
erreichen. Fur die im kalten Zustand auszurichtenden
Maschinen kann sich u.a. aus Griinden der Warme-
dehnung ein Fluchtversatz ergeben (siehe hierzu
FuRnote 1 in der Tabelle), dem die angegebenen
Toleranzen zu Uberlagern sind.

Einen Sonderfali stellen Anlagen mit elastisch gela-
gerten Motoren dar. Hier werden die Motoren gegen-
(ber dem Getriebe auch betriebswarm um einige
Millimeter hoher gestellt, um die zeitabhéngige
Setzung der Gummielemente zu beriicksichtigen. Die
Kupplung l&uft also zumindestens anfénglich mit
einem gewollten Radialversatz. Wegen dieses relativ
grofen Versatzes, aber auch wegen der Schwierigkeit,
den gewtlinschten Versatz gezielt einstellen zu kon-
nen, werden bei derartigen Anlagen die Ausricht-
toleranzen entsprechend erhoht.

S/R-A-2[1

axial

S N

=
-

winklig/angular

Final cold alignment conditions should take into account
an ideal alignment in the warm service condition (see note
1). Any adjustments required should be included in the
cold alignment condition after considering any
information supplied by Engine/Gearbox supplier.

Installations with elastic mounted engines should be
given special consideration since these engines may sett-
le relative to the gearbox (or driven machine) due to the
creep characteristics of the chosen mounting. For these
installations it is normal to set the engine some millime-
tres high to offset settlement. The mounting supplier
should advise the expected settlement figure to enabie
the installation to be adjusted. This adjustment will mean
that the coupling will have a higher radial displacement
initially and this has been considered as set out in the
table.




Beispiel fiir starr aufgestellte Anlage:
Hochelastische VULKAN-Kupplung Gréfie RATO-S 2521

Radiale Ausrichtung - ohne eingsbautes elastisches Teil.

x|
=
i
o)
AR
AR
AR
AR
Dieser Wert ist grofter als

Ausrichttoleranz in der Tabelle. Die Ausrichtung sollte

deshalb korrigiert werden.

Example for rigid mounted engine plant:

Highly flexible VULKAN coupling size RATO-S 2521

Radial alignment — without installed flexible part.

1
7 fj\\ ’
3_{;R_3_@ RZ.___A 3AR3'A,- /
\ / W | BR g
N |
|
2 2
17 = B2-R1 _ 236,1-237,6 _ ~0,75mm
2 2
34 - B3-R4 _ 236,0-237,56 _ (95,
2 2
= V R122+ R342
= 0,7562+0,752 = 1,06mm
die empfohlene  This value exceeds the recommended tolerance in table.

The alignment should be corrected.

S/R-A-3/1



Axiale Ausrichtung— ohne eingebautes elastisches Teil.

H’"," X a3

I

A Xa 7

Dieser Wert ist groRer als die empfohlene
Ausrichttoleranz in der Tabelle. Die Ausrichtung soll-
te deshalb korrigiert werden. VIULKAN empfiehtt, die
axiale und radiale Ausrichtkontrolle ohne eingebautes
elastisches Teil durchzufiihren.

_ Xal + Xa2 + Xa3 + Xad) . _

(A

N
L :

91,2 + 91,4 + 91,6 + 91,0)

Radial alignment — without installed flexible part.

X

al

@l box

e = 1,3
2 90 ,3mm

This value exceed the recommended tolerance in table.
The alignment should be corrected. VULKAN recom-
mend that the axial alignment control is made prior to the
installing of the flexible part.

./

Sollte dies in Ausnahmefillen nicht moglich sein,
so kann bei der komplett eingebauten Kupplung die
axiale Ausrichtung Gber die Gesamteinbauldnge "L;"
— NICHT am Membranpaket — kontrolliert werden.

Die radiale Ausrichtung kann mittels MefRuhr am
Auendurchmesser des Spannringes kontrolliert wer-
den.

S/R-A-4/1

-
o
L

Should this, in exceptional cases, not be possible, the
axial alignment will be checked over the complete instal-
lation length of the coupling “L,” and NOT to the mem-
brane package.

The radial alignment can be checked by means of a mea-
surement gauge at the outer diameter of the clamping
ring.



VUILHAM

Winklige Ausrichtung — ohne eingebautes Teil Angular Alignment - without instalied flexible part

All(_wA: X w1
SR

| G !

3

RS

b AXW,_I!Z

) "“1_';_'*'—'“ e

Axwiz = XWZEXW1 = 90‘4590'2 = 0,70mm
A Xw3,4 = XW3£XW4 - 90,0590,6 . _030mm
A Xw =V Xw1,22 + Xw3,42

A Xw = V0,102+030° = 0,32mm

Der Winkelversatz ist in Ordnung, da er unter dem The angular displacement is correct as it is below the
gemal Tabelle 1 zuldssigen Wert liegt. permissible value of table 1.

S/R-A-5/1



Surface Protection COATING 113
for
VULKAN RATO- S/R Couplings

To supplement the chemical ageing protection included in the Elastomer material, the outer
surfaces of the highly-flexible VULKAN coupling elements are equipped with a protecting
coat consisting of liquid Elastomer. This Elastomer offers a better protection against en-
vironmental influences, especially against the influence of atmospheric oxygen which causes
an ,ageing” of the near-surface zones on the couplings' elements.

Basically, the system COATING 113 consists of two components:

PRECOATING 113-1
COATING 113-2

Both protecting coatings consist of the same elastomer material. PRECOATING 113-1,
which is a bit more liquid, is used for the priming coat of a pretreated surface according to
regulation S/R-CRIT-1/1-7/1,.

For both main coats COATING 113-2 is used.

RATO-S couplings are coated on the outer surface including the radius passings to the front
surfaces per segment. It is not required to disassemble the segments.
With RATO-R couplings, the complete outer rubber surface is coated.

Processing instructions for the application of
COATING 113

Surfaces of highly-flexible elements which have been grinded crack-free within the scope of
inspections according to the ,criteria for inspection®.

1.) The surfaces of highly-flexible elements should be grinded with a belt grinder on the
complete surface in order to optimally prepare them for the priming coat with
PRECOATING 113-1.

This special surface treatment guarantees an optimum cleaning and removes possi-
bly existing microcracks at the same time.

In case that the surfaces are in good condition, a sufficient cleaning can be reached
by careful brushing (brass brush).

2.) The surfaces are properly cleaned from grinding dust by blowing-off with
compressed air. In order to keep the surfaces dry and free from grease, it has to be
ensured that the compressed air is almost free from oil and condensates.

Surface protection COATING 113 S/R-COAT-1/1

Herne, 20.09.2001
COATING 113 e.doc



3.) The priming coat is made with PRECOATING 113-1. The drying time is approx. 30
minutes. The coat is dried if it is not ropy when toughing it by hand.

4.) The first main coat is made with COATING 113-2. The drying time is approx. 30 mi-
nutes. The coat is dried if it is not ropy when toughing it by hand.

5.) The second main coat is made with COATING 113-2 as well. The procedure is the
same as described under 4.).

All coatings are o be applied thinly, but covering.

The waiting time until recommissioning of the coupling should be at least one hour after
having applied the last coating.

COATING 113 can be used approx. 8 weeks supposed that it has been stored in a closed
tin.

The safety regulations according to safety data sheet /93/112/EG are to be observed.

Surface protection COATING 113 S/R-COAT-2/1
Herne, 20.09.2001
COATING 113 e.doc



s#afety dabts shewt 1337113783 _
PEECHRTING 113 1B E544d pager 1

valid from: _jzsg 11.153%

wte: 27,09, 2001

s iﬁmifiiﬁ,&ﬁfiﬁx 8? TKE ﬁmsm& Ef?ﬁﬁ‘i?“:

%T:’ilﬁﬁ&ﬁ,ﬁ\u FR CUATIRG 1%

TRERST BR

. CORBOSTTION / INFORMATION ON INGREDIEWTHE

BT
Teluang LIRS 1.
RINEIE ng,

Hazapd &y

Z

inhamtiua

wyeayea and yespirabsey sysbem
%

mopken wlokbling dwmediately.

fully Do

v and aoap. The palvent
sing sffaph, b

s 0T Bevery. minule
il o g Lo @ o

5 PIRE-FIGRTING MEABORESR

Surface protection COATING 113 S/R-COAT-3/1
Herne, 20.09.2001

COATING 113 e.doc



SHING

MELT R S
: axn@ pawﬁpr, sarbon dioxide

pzadust&

i dxﬁ;umg

pmkm
mabarin 1. az_ N

=g

e Hkﬁﬁﬁxﬁﬁ ﬁﬁﬁ $?0R&$E

whosnd. B

&, BXROEUEE CONTEOLS AND PERZONAL PROTEOTIOR
XFORUBRE LIMITE TQ 8B m&?ﬁ:'ﬁ“ﬁéﬁm&
CRE iy, 108§

BINESE no. INEZ-82

TIW: 380 m

by

s

.
THODERETIENTE Wl

FHUFPROTTON

Surface protection COATING 113 S/R-COAT-4/1
Herne, 20.09.2001

COATING 113 e.doc



Safety data shest (F3/TLE R o '
BRRERCLATING 133 1660854e page: 3

wnlid faem: 19,1105
subsk. versing froms WED
currant dabe: 3

o RAGL

. PHYBICAL 29D OREMICAL PROLEM

ba AT SO LEZ. O

UOIRT 20 PEs.
(20 5% UEE. O

CF BOLVENTE (%)
OF BRLINS {%)

16

iy

o iryitaticon.

1%, BOOLOGICAL INFORMATION o L
z to dx13k1~r water is possilde Lf lavge guaalilies
tratz lnko the sabsoll and nabuvd. W

oy
P
A
)

“5%
F3

13. ADVICE ON DIBPOSAL

Surface protection COATING 113 S/R-COAT-5/1

Herne, 20.09.2001
COATING 113 e.doc



argeadance wit
with the digposal

t=

woled or re
applinahls

T

s L BidR
dtbelBaivie mit elinen

(RIS IAT
Dangerons: god olay
‘ SrwBives g & flammabls Simuid

i5.

WG PR ERY DYRECTIV

ey

kS

v
B
kS

v

Surface protection COATING 113 S/R-COAT-6/1
Herne, 20.09.2001

COATING 113 e.doc



Aefer alug
.

AL
.

o
"

1. OTESE INFORMATION

CIAL LABBLLING B
iy bor industrial user

BE)

g s Setd

sreath wapor S epray
Take precautionary weasuysid agsdssn
discharges

: Use only in well~vent
CEBTAIN DPREPARAS

£

wrwn ws ke ov aa

Lo podnt 8

‘:h:&m;aﬁma 5ot re
LReg, Blesgs refsp

Surface protection COATING 113

COATING 113 e.doc

S/R-COAT-7/1
Herne, 20.09.2001




] | L | 9 § v € | 4
[ ERRRE] ‘e 3INY3H £s9rY IAYN|  WNLYQ ONMHIANIY 1snz | ws B
" 0000c800V NITYTUAA [ s [vooriro e i
1ivig HIWNNNSONNNHOIZZ
: 02809 S-OLVH N
HOUIUW | L002°LL702| 'Hd3D
vcmuijmm:Emum:w:z\ suiapm 0002701701 BdvaE
ONNNNIN3E IWYN wniva
NI LHOY .@.W :znu,mmwmmw ‘UBIBJY NZ IO M I8P HIW “MZQ UBJUBIBAI3qal}e D) Wap JIW uajuelajalsBuniddny
:a_;mm_ — &“ﬂ“ﬁm éu“ﬂnm“ xwh,\ﬁmmm_“w e ue 2'sog D uap yoinp yoyziespuniB puis uaBunssawqgeusjdez pun -usqeN aiq
. y . Wa M elp J8)|81518Yaqala g
i N3LHOV3IE ¥€ NIQ HOVN YH3IWH3IAZLNHOS LQ__waL®£®D¢_Lu®mU ue | mOl D !NE ue SO_QEOV_ D ue zw_QEOV_ ve :W_QEOV_
0022 .2les/salas/aylaineg
- \\_ . B
L000MZ80DY | _ 1
1000L280DY 7
10001280DYV
a
:ou 1sijlied -
T IN ISIDOMS 2
.eJnjejouUsWou
B 2p oJswnu
2
SRS 7 \.w.w
| | 18 Pr o .= N \
€8 8
28
] L
08
Lo
OLlVH alolse[a iney np Juswa|dnoaoe p UOSIBIAIl @p UOHIPUOD
’ Bundnoos o 1vY alqixaly AlyBiy ey jo uonipuos AlealaQ
Buniddny O1VvYH usyosniseayosoy Jep pueisnzsbunisjaiisny
L _ 9 _ S K | e | 2 [




8 [ L _ 9 _ § v £ _ c [
yoinp "a13 | injrsi3 ANYIH ESOFY awvn|  Wniva uz:“mmm2m< ASNZ | W4

010002800V RN STTUAA

11v1a H3IWWNNSDNANHDI3Z
_ — -
02800 S-OlVH | AU _
HOUNIW 110021180 'YdID
pueisnzsBuniajalsny UYUD | 100Z°}1'L0| aHv3E
ONNNNINIE JNYN s_:._.<n_.—
"N-TI3LHOY W eiesaeioss
@W Hovy HzzvidTOL "USIB|Y NZ JJB M JOP W "MZQ USIUEIS)DI|aQa1Ia ) Wap Jw usjuesayaysbuniddnmy
_ AACISIHEAM e ve1z NG uap younp yoyziespunib puis uabunssawqeusjdez pun -uaqep alq
womad [ (gy NIQ) %  avisovw| Tesuiow ommmvao: sew ue zsod [ ]
! . . Wam el 13||91siayaqalid
NILHOVIE PENID HOWYN MHIWHIAZLNHOS. 10]|81810YB g8l D U |'SOd _H_ sEW Ue nejduwoy _H_ :mmm_b?oxn 1 cmc:M_QEow
00c¢c 2ll9s/sallos/oyloiney
LA
o

:ou }sijued
AN 8IS omsS
alnjejouswou

op olawnu

18
€8

28
08

OL1lVH 8uolise|s iney np juswa|dnoosoe p uosieiAl ep uolipuo)d
Buiidnoo O 1vH aiqixayy Alybry ayy jo uonipuod AianljaQ
Buniddny O 1 y¥YH uayossise|ayosoy Jap pueisnzsbuniejsisny

3 L [ 9 i g ¥ _ g _ z [




g [ : | g ] : I v [ : : _
cu:._v.m._m_ inj 813 ANYIH £597F IWYN WnLva GZDHImn_Zm< Asnz ! WA |
710002809V | mwsiuAA | : — . ——
Llya YIWWNNSONNNHOIZZ — i
02809 S-O1vd HEON
laulap (2002°90°21| "Hd3D
pueisnzsBunisyalsny HOWIW [2002'90°0}] 86vaE
DNNANNINTE IWVYN WnNLva o
. N - 8942 OO
SNaLHoY @.W Ho NEZETOL "UBIEY NZ I8 M 18P LIW 'MZg UBIUEBISJEISGaIe ) Wap Jiw usiuriajaijsbuniddny
L _ - _ AAOLSMEIM e | voriNig uap yoinp ysyziespuniB puis ueBunssawqeusydez pun -uaqen alq
tomao | (gY NIQ) % evisavw| smemenl wommnmor ew ue g'sod ]
.NILHIVIE € NI HOYN MHIWHIAZLNHOS. Jo|je1S18 8 qaIle s UE | 'S0 eW ue nedwo oM alIp IEE S EIELETR E15)
I yeqalned d AENW A ue pajdwoy ue ja|dwoy]

00c¢¢ -dllos/salias/aylaineg

7I00MCBODY
710012809DV
71001c80DV

:ou isijued

<IN 9ISIYOMS

ralnjegjouswou

2p olswnu

QlVvHY @iolse|s iney np Jusws|dnoode p LOSIBIAIl 8p UOIIPUOD
Buildnoo O 1vY alaixayy Alybiy ayy jo uonipuos Aianleq
Bunjddny O 1vY usyosiseayooy jap pueisnzsbuniajalsny

B L | 9 | S _% v _ g




Coupling C5.05.12.12.05.01
RATO

Coupling

RATO

en/25.07.2002 FD022388 11



