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Welcome to your system supplier for every
aspect of power transmission

Today's RINGFEDER POWER TRANSMISSION GMBH was
founded in 1922 in Krefeld, Germany as patent exploitation
company for Friction Springs. Today we are a global supplier of
top-quality products for the power transmission- and
damping technology.

RINGFEDER POWER TRANSMISSION are one of the leading com-
panies in selected market niches. Through our sustainable, organic
growth, targeted acquisitions and attentive proximity to our custom-
ers, we are constantly supplementing and developing our range of
products in cooperation with our customers and deliver service for
the future. Beyond that, RINGFEDER POWER TRANSMISSION are
one of the prime addresses in regard to technical know-how for our
discerning customers.

Our world-renowned German brands RINGFEDER, TSCHAN and
GERWAH stand for customer-oriented solutions that fulfil the high-
est requirements and guarantee our customers a trouble-free sys-
tem operation. Under the brand name ECOLOC we offer reliable
products off the shelf.

The brand RINGFEDER is world’s leading in the sector of lock-
ing devices and damping technology. The GERWAH brand
stands for torsionally rigid, elastic couplings as well as safety
couplings in the lower torque range, whereas TSCHAN stands
for non-shiftable elastic, highly-elastic and torsionally rigid shaft
couplings in the higher torque range. The ECOLOC brand includes
cost-efficient alternatives from the premium range available for
standard use.

Hence, the product portfolio comprises high-quality products with
the best cost-benefit ratio, covering all aspects of power trans-
mission.
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Experts for Damping Technology

Protecting people, conserving machines — modern damping-
products are indispensable safety parts inside all technologies
when sudden occurring kinetic energy has to be absorbed. In the
crash absorption, with machine tools or production plants, impact
damping units dissipate the energy of an unwanted collision into
targeted deformation energy and can so save lives or prevent
precious technology from destruction and respectively extend

their durability. For almost 100 years we are experts, when moved
masses have to be slowed down fast, safe and precise. We develop,
manufacture and supply top products for damping technology — as

standard products or precision work or customized.
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RINGFEDER® Friction Springs are employed in the engineering
sector when high kinetic energies must be absorbed or when
springs of relatively compact dimensions are required for high
forces.

DEFORM plus® produced from synthetic material, for single
use and DEFORM plus® R for multiple uses further enhances
our production program.
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All technical details and information is non-binding and cannot be used as a basis
for legal claims. The user is obligated to determine whether the represented products
meet his requirements. We reserve the right at all times to carry out modifications
in the interests of technical progress. Upon the issue of this catalogue all previous
brochures and questionnaires on the products displayed are no longer valid.
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Features of RINGFEDER® Friction Springs

RINGFEDER® Friction Springs have multitude features in opposite
to other damping systems:

m High spring work combined with low weight and volume
m High damping potential

m Overload-safe in blocked position

m Independent of loading rate

m Diagram independent of temperature

m Maintenance-free

m RINGFEDER® Friction Spring design

m Versatility in design

m Parallel and series arrangement
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As RINGFEDER® Friction Spring completely utilise the material of
which they are made only a minimum of dimensions and weight are
required. The decisive parameter here is therefore the spring work.
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The damping of RINGFEDER® Friction Springs is standard with 66
% wherewith the energy will be soon absorbed and resonances e
complete disabled. Variations are possible with different greases. Stroke
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RINGFEDER® Friction Springs are generally designed to “block” so
itis therefore ensured that the admissible stresses cannot be excee-
ded and the RINGFEDER® Friction Springs will not be damaged.
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At superior drilling equipment the loads on the dampers
are exceptionally high, however, this is not a problem for
RINGFEDER® Friction Springs. The increased requirements from
compressed-air and the high damping action are ideal for such
applications. Also, the better reliability of RINGFEDER® Friction
Springs, compared to other damping systems, is a significant
advantage.
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RINGFEDER® Friction Spring
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The force-travel-diagram of the RINGFEDER® Friction Springs
applies for all operating conditions. In contrast to other damping
systems, RINGFEDER® Friction Springs provide full spring work and
damping effects even, when the load is applied extremely slowly or
quickly.

(BEMERE ) NRIREZ

Diagram independent of temperature
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With hydraulic dampers and springs made of synthetic material, the
force-travel diagram will be influenced by temperature fluctuations
and inherent temperature rises. The characteristic curve of the
Friction Springs RINGFEDER® Friction Springs, however remain
independent of these factors and can be used in the temperature
range of -40 ° to +80 °C without the curve changing appreciably, as
the inherent temperature rises of the spring due to the dampening
effect have been taken into account. For extreme applications
going beyond the indicated temperature range please consult our
technical department.

43R / Maintenance-free
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Normally, during operation there is no relubrication needed.
The use of other lubricants can cause technical defaults or even
breakdowns.
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Dynamic force-travel diagram of a pretensioned RINGFEDER® Friction Spring

REIE® EERESR IR
RINGFEDER® Friction Spring design
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If a RINGFEDER® Friction Spring consisting of “e“ elements termi-
nates with half rings its untensioned length will be:

Lo =e-he

AT RYsE 2 S ATRR T E AR

The total spring travel can be calculated according to the equal:
S=e-sg

HERRTGK N R AT E A

When eliminating the pretensioning force the spring work is given by:
W=e-W,

EEImEENAZ TIFRTHER AR,

The end force does not change with the number of elements.
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In aerospace industry, the use of RINGFEDER® Friction Springs is
perfect. These springs are used in applications such as airbrakes
or emergency exit doors.

The low weight, compact construction, and the capability
of withstanding temperature variations are required for such
applications.
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RINGFEDER® Friction Spring
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Versatility in design
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As well as the standard RINGFEDER® Friction Spring range (see
table on page 16) we can offer special solutions based on your
specific application. The graph (to the right) shows the ratio of
outer diameter to spring end force, this can be used to quickly see
if an application is possible even though a standard spring is not
available. The geometry of the RINGFEDER® Friction Spring allows
an optimum utilisation of the available mounting space due to a
nested construction, using parallel or series spring arrangements.

HENFITHEMERGE

Parallel and series arrangement of springs
RECACEEHERAEERNAS, HIUFEAFTHEER
B, WMANRAFAERARHEEE.

The geometry of the RINGFEDER® Friction Springs allows an op-
timum utilisation of the available mounting space due to a nested
construction, using parallel and series spring arrangements.
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I A - Valve

UEMH1500KNEERHFENERTFHARSH, BITHX

AR EIAEIGR25K, RAR WA EREERITRE,

‘f’! '

At a velocity of 1500 m/sec, a pellet of frozen hydrogen is shot
through a valve into a high vacuum. The shutter speed of the

valve, 25 m/sec, is damped through a coated Friction Spring
RINGFEDER®.
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RINGFEDER® Friction Spring WitES - Design notes

EN-1TEXFR Force-travel diagram

EERME TR A= 4> ZHOM T 88 3N B Itk 4 B R During the operation of the friction spring two thirds of the input
4. FERHL HES— SN HAETFAEYESEHB=5 energy is dissipated as frictional heat. The recoil force Fr at any point

S WENREE S A Ss N THR e, ER on the diagram is approximately equal to one third of the relative

i e . e compressive force F. The capacity of the spring is represented by the
FEOBRKERTAWRU TR THERE, total area shown below the load curve. The total energy absorption

can be calculated by W, multiplied by the number of elements.

HEESE 7FEm R S31ER~

Diagram Dimensions Guide

FRAE | RS
Type Type old

kN mm Joule mm mm mm mm mm mm kg
01800 1201 5 04 10 22 18,1 144 18 18,7 139 0,002
02500 1202 9 06 27 31 250 208 25 259 20,1 0,004
03200 1203 14 08 56 40 320 210 32 331 26,1 0,007
03800 1204 20 09 90 47 380 37 38 393 30,6 0,012
04200 1205 26 10 13,0 52 422 34,6 42 436 334 0,018
04800 1206 34 1,1 18,7 59 482 394 48 498 38,1 0,026
05500 1207 i} 13 260 68 55,0 46,0 55 56,7 4.5 0,035
06300 1208 54 14 318 11 630 519 63 64,9 503 0,056
07000 1209 65 16 52,0 86 70,0 58,2 70 12,1 56,4 0,074
08000 1310 83 18 750 98 80,0 67,0 80 830 64,0 0,105
09000 131 100 20 100,0 1,0 90,0 755 90 93,0 730 0,145
10000 1312 125 22 138,0 122 100,0 84,0 10,0 103,0 81,0 0,203
12400 1314 200 26 260,0 15,0 1240 102,0 124 128,0 98,0 0,408
13000 1313 160 26 208,0 150 130,0 115 124 1340 108,0 0,376
14000 1315 250 30 3750 17,0 1400 116,0 14,0 1440 12,0 0,568
16600* 1316 350 37 648,0 200 166,0 1340 16,0 170,0 1300 0,869
19600 1318 600 44 13200 24 1940 155,0 19,0 1990 150,0 1,676
20000 1317 510 39 995,0 24 198,0 162,0 185 2030 157,0 1,570
22000 1319 120 44 1584,0 26,4 2200 1740 220 2250 169,0 5,513
26200 1320 860 48 2064,0 258 262,0 208,0 210 268,0 202,0 3415
30000 1221 1000 58 2900,0 358 300,0 250,0 30,0 306,0 2450 5,510
32000 1222 1200 6,2 37200 382 3200 263,0 320 326,0 2580 7,060
35000 1223 1400 6,6 4620,0 ne 350,0 288,0 35,0 356,0 2830 9,180
40000 1224 1800 16 6840,0 476 400,0 330,0 400 407,0 3240 13,560

*1316% S B MR HITIERE
For type 1316 a separate stroke limitation has to be provided

B Ri%EA Explanations to table

F = BEREEN F = Spring end force

Se = — AN IERTHHETRE Se = Spring travel for one element

We = RUEEE (— N IHERTHINE) W, = Energy absorption (work of one element)
he = THExsE he = Length of one element

Dy, d; = TYERRMISMERIAR Dy, dy = Outer and inner diameter of rings

b/2 = THERH—FRE b/2 = Half width of the ring

D, = S35IEHMZE D, = Guiding diameter outside

dyg = SEIENE dyg = Inner guiding diameter

Gw, = —NIERETEE Gw, = Weight of one element
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At this furnace large scrap metal parts are dropped from a high
level. By using a several draw gears up to 80.000 Joule/unit,
these parts are caught above the cast. This application also
requires that the friction springs are constantly subjected to high
thermal stresses.
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RINGFEDER® Friction Spring

®ItE S - Design notes
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R KIECEEHE % R~HER / Dimensions RINGFEDER® Friction Spring

KT R CGACEEEE A FME SRR

—ANTIEBRTRER 1 — 1782 R B / Force-travel diagram for one element

Recommendations for the selection and fitting of Friction Springs RINGFEDER®
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Pretensioning

RINGFEDER® Friction Springs have to be pretensioned with min. of
5%, preferably 10% of the total spring travel. In order not to impair
the lubricant film, the pretensioning force should not exceed 50%.
Exceptions are possible after consultation.

Guiding

For RINGFEDER® Fiiction Springs some form of guiding is necessary
(D2g and dag in the preceding table). Exceptions apply for short
springs with a length < 1.5 D,, in this case they need to be loaded
between parallel thrust plates.

Lubrication

ONLY the special greases recommended by RINGFEDER® must be
used for lubrication purposes, this is because the cone surfaces are
under a high contact pressure. Generally, the grease provided with
the spring is sufficient. Re-greasing is not required.

Observe the diagram

With buffer springs the available spring work in J i.e. the area under the
loading-curve (above curve), is of interest. If the spring is to be used
as a tension device, the recoil curve has to be taken into account
(lower curve). Of course, the lower curve can be increased by
using a friction reduction lubricant. For this, please let us have your
specifications.

Sealing

RINGFEDER® Friction Springs have to be assembled with protection
against dust and moisture, in order not to impair the lubricating film.
Simple sliding guides are sufficient. Under strong dust and moisture,
we recommend to use gaiters.
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In this rolling mill, the material being rolled has to be stopped.
Due to the relatively high velocities and masses, pre-dampers
with high energy absorption are required. Under these tough
operation, buffers with RINGFEDER® Friction Springs proved to
be of the highest reliability.
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RINGFEDER® Friction Spring

T4 g2 / Industrial buffer
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RINGFEDER® Friction Springs can be supplied as complete
industrial buffers. A range of approved buffer types are shown in the
table at page 22. Customized and watercooled versions are also
possible, including units with a push pull design.

T k4832 E4E / Cross section of industrial buffer

FHE & / Overload clutch #7554 %28 / Oscillation damper
R = JBEVETH / Damping work
Damping diagram o W =17 ££H / Joule
8
S
R >
48 S
B & Ji
(700) (700)
7‘>>\\>\ ,//<<><
9% s\
K T, 16020 el BRI
Damping % >>77\ //<<<'< M Damping
LA A g e e N >_>~~—>—>——>—>>
B 7 Pull “'4—<-4.4~_4_<_‘ ____»L——~—>->">'> 1 #E A/ Push
— 1 —
712 (40) (40) 1712
Stroke s [mm] Stroke s [mm]

&35 E B ER 1 — 1TRR MK B 7R / Force-travel diagram from an oscillation damper
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Under the influence of strong breezes, tall structures — like here
the TV/radio aerial of Brocken mountain, Germany — can get into
transverse vibrations which endanger the complete construction. For
prevention, RINGFEDER® Oscillation Dampers have been installed
in combination with a pendular suspended mass, which safely
protect aerials or smoke pipes under all temperature conditions.
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THRESH R R R~F SME R

Diagram Buffer Dimensions Fitting

1

2 31 1100 262 156 12

3 06300 ] 54 55 1640 374 225 12 150 102 80 2 145 17 100 18 104 15
4 64 1800 434 19

5 74 2200 494 2 20

] 33 1500 230 125 13

1 46 2050 306 170 16

8 08000 1 83 66 2950 428 258 122 200 114 96 21 160 2 110 18 17 15
9 79 3550 505 355 26

10 92 4150 582 360 28

1 45 3000 300 165 2

12 61 4100 397 230 26

13 10000 10 125 89 6000 571 350 142 250 133 114 3 185 31 130 2 135 20
14 105 7050 667 1 42

15 127 8150 63 45

16 51 5600 366 216 39

17 65 7150 454 215 45

18 12400 20 200 102 11200 636 456 178 250 165 142 34 215 64 155 2 167 20
19 116 12800 84 574 7%

20 130 14300 812 550 8

21 7% 13900 500 328 85

2 9% 17500 630 450 105

2 16600 10 350 140 25900 880 657 235 310 219 184 46 210 145 200 2 222 25
24 165 30500 1040 690 160

25 190 35000 1200 850 165

21 19600 20 600 105 32000 620 - - - - - - - 153 - 26 - -

U EAMEREHBERES, THAERMAISBITI®IT / Extract of proved buffer types, further design after request

135t RA Explanations to table
F, = TEEhH F, = Preload force
F = #EEH F = Spring end force
s = HETE s = Spring stroke
W = BHEHNE W = Spring work
L = &K L = Totallength
I, = BERE I, = Submerged Length
D = %M D = Outer diameter
D, = HEHR D, = Plunger diameter
D, = WEEHE D, = Case diameter
D, = REERER D, = Baffle diameter
F, = ZXZEE F, = Flange thickness
L, = EERSY L, = Flange dimension
Gw = H= Gw = Weight
b = A=FLEE b = Distance between flange bore ~
d, = ®BILER d, = Diameterof ?u%ﬁfi%fs%aﬁf%
D, = %REER through holes
t = EE D, = |Installation diameter
t = Wall thickness

22
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Not just for high velocities, but also with high masses and very

slow loading rates, RINGFEDER® Friction Springs can provide

solutions.

This 50.000 m® gasometer by Thyssen Germany, uses buffers By
from RINGFEDER® to support the steel envelope but still allows
expansion and contraction. Our buffers are characterised by very
long operating lives.
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RINGFEDER® Friction Spring

T4 g8 / Industrial buffer
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w3z 73K / Typical hole pattern
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FERI DU ER ) AR Z 88 o] DU FI4F& it 77 R4 57,
XK MM TIEEESEE A-40°CEB0C, LiddiEMNE
S TEEESEETHA-73CE+200C, RIBEAER, X
JUETRRFI E SRR AR KA eI T Hl o

HRIEESEE S T {E % / Typical friction spring diagram

Buffer with RINGFEDER® Friction Springs

The buffer types shown in extracts on the previous page are
standard delivered in one of the following 4 designs. These buffers
are suitable for operation temperatures from -40°C to +80°C.
Above that, modifications allow an extended temperature range
from -73°C to +200°C. Customized requirements with respect to
geometrical and technical special solutions on request.
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ST RN A - Jaw crusher
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Crushers and mills, occasionally are fed with product that cannot
be processed. In such cases the crushers or mills can stall and be

damaged, therefore overload protection is required. RINGFEDER®

Friction Springs are used with springs pretensioned holding the
crushing/grinding faces in position to allow regular loads, but in
the event of an overload the crushing/grinding faces are allowed
to move apart.
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RINGFEDER® Friction Spring
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Installation / Removal

Installation and removal instructions
for RINGFEDER® Friction Springs

Lubrication

An essential factor for long service life is a sufficient lubri-
cation of the springs. All friction springs are supplied in gre-
ased condition - ready to be installed. Loose rings are oiled
for the protection against corrosion. They must be cleaned
and then greased with RINGFEDER SPECIAL GREASE on all
surfaces prior to installing.

It has to be ensured for all springs that an excess of grease may
escape (e.g. through a groove in the thrust piece).

Installation

If the RINGFEDER® Friction Spring is not designed into a spring
cartridge, the spring which the consists of piled up loose rings is
assembled best in its vertical position. Designing of particularly long
springs is facilitated by guiding on a bolt or tube during aligning and
pretensioning.

At deliveries of already tested springs, the spring column must not
be disassembled, nor the rings be exchanged, in order to maintain
the values of the test diagram.

Maintenance

Normally, during operation, no regreasing of the springs is necessary.
Regreasing could even result in a failure of the spring when
using other lubricants than specified by RINGFEDER POWER
TRANSMISSION. If by constructional measures impurities of the
lubricant cannot be avoided, appropriate maintenance intervals have
to be provided. For refurbishing, a damaged friction spring has to be
dismantled.

Removal

A To prevent accidents during removal, it must be observed,
that all rings expand evenly.

Rings which are not braced into a spring cartridge by the help of pre-
tension components must only be transported and put down when
protected in a casing.

To prevent jammed rings from being forced apart explosively by the
stored energy (CAUTION, DANGER)Y), they have to be released
within a safety-device by a hammer stroke, after the rings have been
caretully tied up with a strong rope.

Jammed rings in spring cartridges with pretension components in
position must also be released by a hammer stroke within a safety-
device, before disassembly can be started.

Cleaning of the rings

All residues of dirt and grease must be removed from the rings.
Actual cleaning may be carried out in any grease solvent containing
no impurities. Optimum spring life can only be obtained with rings
showing a bright metallic surface. Rusty rings or rings with a black
coating can only be cleaned by blasting. Any rings showing axial
scoring marks have to be scrapped and replaced by new rings!
Cleaning and checking can, of course, also be carried out by
RINGFEDER POWER TRANSMISSION GMBH. Cleaned rings must
subsequently be regreased with RINGFEDER SPECIAL GREASE.
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Shock Absorbing Units DEFORM plus®

Shock Absorbing Units DEFORM plus® are one-time use damping
elements for high energy absorption. They transform kinetic energy
caused by an impact into deformation energy.

A damping element consists of a thickwalled, cylinder of high quality
thermoplastic resin. On impact, it folds/shrinks to a discus-shaped
structure.

Applications of the patented
DEFORM plus® units

Tool manufacturing
Wind driven turbines

Construction of vehicles

Mechanical engineering

ZiRITlF
Shock absorbing unit

TUEmM T iE — Btk
Static DEFORM plus® - diagram

Fo[-------z=

DEFORM plus® units have the following characteristics:

High damping properties (up to 95%)
Low costs

Small installation space

Low weight

Easy replacement of used elements
Maintenance-free

No corrosion

Rectangular force-stroke diagram

Versatility in design

A good resistance to a variety of solvents, oil, grease
and alkalis
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DF 1-009-016-E DF 1-010-014-A
DF 1-014-016-A
DF 1-018-012-P

DF 1-024-024-A

DF 2-028-014-A

DF 2-020-033-E
DF 2-020-022-A
DF 2-020-033-A
DF 2-021-035-A

DF 2-044-034-A #
DF 2-047-030-A

DF 3-085-150-A

HEBAENEHRINE
Delivery against illustration with black
painted tube
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DF 1-022-035-A

TRIEMN® - 455 DEFORM plus® - Features

The nominal energy absorption W applies for the temperature ran-
ge from -25°C until +50°C. Temperatures < 20°C increase the
force. About 20°C the max. possible deformation stroke can be
achieved. The forces increase with higher impact velocity.

If the temperature is always below 50°C, higher energies may well
be absorbed. For applications above +50°C, we offer solutions in
stainless steel.

If required, we can design the DEFORM plus units according to
your requirements and can test up to an energy introduction of
5600 J on our test facility.

Outdoor use will be needed paint or cover for protection from UV
radiation. The units should be screwed into one of the contact sur-
face subsequent thread and not, plugged through a hole, fixed by
a nut.

Color variations do not affect the function.

~
A

DF 1-024-040-C DF 2-024-030-A

-
',4,
\

DF 1-036-084-C >

DF 1-042-082-E

DF 3-085-150-A

ERIPERRRT

Pr t protection tube
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In cases of crash over run, DEFORM plus® Damping Elements or
RINGFEDER® Friction Springs — are used as overload protection
— They will precisely absorb the full kinetic energy and thus
prevent damage and the costs for external service technicians
and downtimes. No other damping systems can absorb such
energies within these extremely limited mounting spaces.




il;gcj—lfirbsorbing Units TR#En o - FRHE *ﬁ% DEFORM p/ us® - Table

Mg MNC#5:E T / Standard DEFORM plus® Units

HMEMFSSE FEa R

Nom. values of stat. diagram Dimensions

kN mm Joule mm mm mm mm mm mm kg

DF  1-009-016-E 4 10 30 15 16,2 w2 445 330 12 0,007
DF  1-010-014-A 10 6 45 16 16,0 M12 36,0 240 12 0,007
DF  1-014-016-A 20 8 100 21 200 w2 385 280 12 0,010
DF  1-018-012-P 40 12 350 3 280 M16 56,5 h0 16 0,030
DF  1-024-024-A 60 16 710 40 320 M16 63,0 480 21 0,040
DF  1-022-035-A 45 30 950 37 320 M20 106,0 69,0 4 0,071

DF  1-024-040-C 33 40 1000 4 340 M20 1200 85,0 50 0,07

DF  1-036-084-C 70 81 4700 65 58,0 M30 2300 1700 101 0470
DF  1-042-082-E 81 81 5200 n 63,0 M36 262,0 1720 98 0,620
DF  2-020-033-E 13 30 310 30 345 M12 - 106,5 20 0,340
DF  2-020-022-A 26 20 425 30 345 w2 - 90,5 15 0,320
DF  2-020-033-A 26 30 620 30 345 M12 - 106,5 20 0,340
DF  2-028-014-A 70 14 700 42 345 M12 - 545 13 022

DF  2-021-035-A" 30 3 800 33 345 M12 - 137 2 0,360
DF  2-024-030-A 46 30 1000 40 345 w2 1035 2 0370
DF  2-044-034-A 110 33 3000 61 50,0 M12 - 89,5 18 0,583
DF  2-047-030-A 140 30 3250 63 50,0 M12 - 815 18 0,583
DF  3-085-150-A 680 144 70000 134 1410 M24 - 486,0 50 10,600

1B E 15005 E MBI E AR FENEEHE 4%/ Mounting:
Type 1 up to 1500 J with stainless steel clamping pin 18/ Type 1 : FaNLE / Tighten units by hand

*MAES1-018-012-PRIERAF1,4m/ss I T od ik &

) 1 BXE NS [E
“Type 1-018-012-P only suitable up to 1,4 m/s. 28/ Type 2: IEREXRZERTEHRENS) 2

Tighten screws after backlash-free mounting by s turn.

38/Type 3 E R EXZBIRSEHBEEAN S Z—E

Tighten screws after backlash-free mounting by s turn.

2 Explanations to table
Fn = HMEERAH D, = SB ST AE Fn = Nominal force D, = Thread
sn = MEZEGTE L. = BHERKE sp = Nominal deformation stroke L, = Unitlength complete
W, = HEEES L, = TIHHBHKE Wp = Nominal capacity L,, = Protruding module length
D' = HMEEHTEAHER T, = REBHKE D" = Max. diameter during T, = Keptavailable mounting depth
D, = M Gw = =8 nominal loading Gw = Weight
D, = Outer diameter
15 2/38Y
Type 1 Type 2/3
— — Te
T 1 TE T M TE

D'
D
De
D'
D,

H
D'
D+

De

Lwm

Lc
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RINGFEDER POWER TRANSMISSION damping technology
products not only ensure safety in machines, but also vehicles.
Like here at a streetcar of the Rheinbahn Duesseldorf, a local
public transport provider, DEFORM plus® Shock Absorbing
Units are installed to protect man and machine. The DEFORM
plus® units, ready for operation at any time, minimize forces and
decelerations in case of a crash.
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Shock Absorbing Units
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TaiEi® R/RMP - 451 DEFORM plus® R/RMP - Features

Shock Absorbing Units
DEFORM plus® R/RMP

Re-usable buffer for absorption of kinetic energies without
additional spring

The casing combines the function of a spring and a damper. It can
be re-used after a dynamic load. Dependent on the velocity, the ma-
ximum supporting load automatically adapts to the impact energy,
which means that i.e. equal masses are retarded more softly at lower
velocities. Working temperature: -10°C up to +50°C.

Ambient conditions:

The material is resistant to

m Bleach liquor 3%

m Sugar solution 30%

m Hydrogen peroxide 10%
m Ammonia 5%

m Acetic acid 2%

m Formic acid 2%

m Linseed fatty acid

m Tannic acid solution 20%

m Lubrication grease and oil

A continuous contact with water should be avoided. In accordance
with DIN 4012, building material class 2, the material is classified as
non-combustible, dripping (off).

fffffffffffffff »H—--———-—-"-""———— — — — -
% \ \ \ \ > \ \ \ \
\ \ \ \ \ \ \ \
NW———F———F———34———1 L R i A TS
\ \ \ \ J L J J dyn.
= 50— —-t—-——-°L—— 4 B = 5————+——— _——— (06m/s<v<14m/s)
= | | | B = \ \ \ \
w ‘ ‘ ‘ dyn w | -’—'—stat.
V== ——r—T7=7—7  (06mscv<idms) L e e I T T B
\ \ \ st | | |
51— A — —— = —1 B S/~ 777‘ 77j7***‘
\ \
. | | 0 x x x
15 30 15 30
s (mm) s (mm)
TEN®R45%] S DEFORM plus® R45 T8 M®R45MPZ 2 DEFORM plus® RMP45

FE20°C WL {Ef % / Spring diagram at appr. 20°C
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Even at the lowest of speeds impacts are created, which can
— for sensitive machine parts like here a weighing cell — lead to
damage.

16 DEFORM plus® Shock Absorbing Units are integrated here in
a maintenance-free application.
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Shock Absorbing Units

TR#E® R/RMP - #l{ES %KX DEFORM plus® R/RMP - Table

TRiEn® RixETTH: / Standard DEFORM plus® R units

Wi axiaorcy/ 60 L W, aiaorcy Fypniorey ~ 2XF ey
Joule Joule Joule kN kN mm mm mm mm mm mm kg
R30 76 - 38 1,5 (at1,1 m/s) 15 18 45 30 /- 36 M6 14 0,047
R45 240 - 120 15 (at 1,4 m/s) 25 21 68 45 /- 54 M8 17 0,085
R60 560 - 280 30 (at 2,0 m/s) 45 36 91 90 /- 1 M12 17 0,240
R90 1800 - 900 65 (at 3,2 m/s) 90 54 131 90 /- 108 M16 2% 0,750
R30MP - 57 30 8 (at 1,1 m/s) 50 13 45 30 /31 42 M8 16 0,700
R45MP == 180 115 20 (at 1,4 m/s) 10,0 19 65 45 /51 63 M12 25 0,160
R60MP - 420 200 40 (at 2,0 m/s) 150 25 90 60 /71 85 M16 2 0,360
RIOMP - 1350 750 80 (bei 3,2 m/s) 200 37 130 90 /112 121 M24 28 1,300
Wmax(20°C)/6h = Fumee = BARTFRENS Wmax(20°C)/6h = Frmex = Max. admissible driving
6N ER TR E TR RA TR s = &K1{71E Permissible energy absorption at force
gee D’T““ = MRS THEANMNE ambient temperature within 6 hours. ox = Max. spring stroke
Wmax(20°C)/1h = D, = 9MZ Wmax(20°C)/1h = D’ = Max. diameter during
VB E BRI IRE T A& oA o] IRk D, = HRER Permissible energy absorbtion at nominal loading
e L = BRE ambient temperature within 1 hour. D, = OQuter diameter
Wstat(20°C) = D, = B Wstat(20°C) = D, = Baffle diameter
20°CH BT B T BIRERAS Y (R IE T, = MBENRERE Guaranteed energy absorbtion at a slow L = Overall length
IR R Gw = B8 load and 20°C ambient temperature. D, = Thread
Fdx:\(20°(\:) ~ 2xFstat(20°C) = Fdyn(20°C) ~ 2xFstat(20°C) = T, = Kepta\l/a/'/ab/e
MERFRE THRIEER N Occurring force based on specified mounting depth
speed at ambient temperature Gw = Weight

oy

7N
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The damping elements are not sensitive to dirt and are supplied
ready-to-install including the locking bolt.

Mounting of the buffers is most simple: The screw, provided
with some Loctite, is tightened to the component part to be protec-
ted, until the buffer can no longer rotate; then, the buffer is pretensi-

é' N QZ /— 3T NIy
BhREEB TR FERL. oned by half a screw turn.
HTESEERNSISEE, RNEMSE (MTHEFRR) &4 Due to its guidance by the fastening screw, the buffer (see figure

ERZEEMENNTME & “EahEPsr- - WEhEhzs"
BENRITH, FEDF-DEDFREETNEBER.

fe R R TR T AEAAIRAS R, THEAIRE  As reasonably priced akterative for
42 28 o B D B AR /'n();requem‘ sgesses we offer the DE- De
— FORM plus® R without baffle plate
T AHF 7~ o i i T T
(2 1— i FET ) o (see picture bottom left). This type ! !
GRS ERE ey provides max. protection by avoi- i L i
B, AFERETRER ding progressive increase in force. | g :
AREHRS ! e
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below right) is relatively insensitive to the influence of lateral forces.
In case of a design “impact buffer vs. buffer’, at least one damper
has to be equipped with a baffle plate.




L #h .k ZE 7 FH - Mountain railway
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Mountain railways have high safety requirements at the valley
station. DEFORM plus® fulfils these requirements for passenger
security by keeping the deceleration (in case of collision with the
buffer stock) as low as possible. Hydraulic units are not suitable
as they have a too high an initial breakaway force.




R&ix® . #EP3 RINGFEDER® - Earthquake protection

{RIPEMHES Save your constructions!
R EACHIERH Earthquake protection by RINGFEDER®
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Te Puni VillageZ & /A8 - Te Puni Village Student Accommodation
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Friction Springs will be more and more part of the future design
systems for both, protection of residential buildings and high-
voltage circuit breakers for electrical power transmission. Not all of
the damage can been avoided that a big earthquake will cause, but
with RINGFEDER® Friction Springs you have a great possibility that
your building survives an earthquake like the ones in Christchurch
2010/11 and is still habitable. There already are buildings in New
Zealand which are equipped with RINGFEDER® Friction Springs
and are tested in reality. For example Te Puni Village Student
Accommodation was already completed when the earthquake on
July 21st 2013 occurred, measuring 6.5 on the Moment Magnitude
Scale and the following aftershock measuring 5.8 on the MMS. The
building withstood the earthquake without nameable damage.
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Advantages

Long Life — RINGFEDER® Friction Springs are designed to
last through many cycles and are reusable. If one of the rings
in a RINGFEDER® Friction Spring assembly breaks, the spring
will still work but lose a little stroke and become slightly stiffer.
The end force and the dampening remain unaffected. As a
comparison, if a coil spring or a Belleville washer breaks, there
will be a total failure and you have no protection any more.

Dampening — Using our standard RINGFEDER® F-S1 grease,
our Friction Springs will dampen 2/3 of the introduced energy.
If you need less damping, we can easily design a customized
solution that is tailored to your needs to achieve a reduced
damping of about 1/3 of the introduced energy. This is a simple
solution that can change the properties of the Friction Spring. In
certain seismic designs you may require the Friction Spring to
have a higher force as the spring is unloaded to help push the
building structure back to its vertical position.

Fire and High Temperature — Friction Springs are made out of
special spring-steel and coated with grease. In case of a fire,
rubber products will be destroyed but our Friction Springs will
endure the fire. You would just need to re-apply grease to the
springs.

Return Force — You can discuss your application with us to
determine the best return force of the spring for your specific
design. This is not possible with other, e.g. conventional spring
types. We can change the grease, increase the outside diameter
or change the taper angle to achieve the results you need.

Re-Usabilty — Friction Springs can be re-used after a seismic
event. They are designed to withstand many cycles and remain
stable. Friction Springs are maintenance free.

Speed — Friction Springs react faster to applied forces than any
other spring type.

Space — Friction Springs give you the highest forces at a given
diameter.
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RINGFEDER® Friction Spring I{'E 7 O D’agrams
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Valid for vertical application

ER3: AEHEM2000EENEEFRERTHE, RiETRE ~
A8.5mm, AEEME, BEARERITHREES 5mm, 3 g
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B EEEEENMEARUR BN RENIEEM, 6000%E €5 %
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—<’</< Damping
20025 <
| 5—>/’>—5—>’—’>>— ml
How a RINGFEDER® Friction Spring works i S
712
Diagram 1 represents the shown friction spring type 20000, which 8)
consists of 8 outer rings, 7 inner rings and 2 half inner rings. It is — )
preloaded with 200 kN to a length of 334 mm. With these values it Bl71 / Diagram 1
has a maximum stroke of 38 mm and a capacity of 13400 Joule. The
requirement is to absorb a maximum energy of 6000 Joule. z
§ o (510)
Diagram 2: When the Friction Spring receives an impact force, it $e N
compresses by 21 mm and absorbs 6000 Joule (=66%) from which < R
s <’<’< Damping
4000 Joule are converted to heat. After the compression, the friction 200+25 <<<’< N
spring discharges back by the same 21 mm due to a reaction force and q SN N >—>_>_.,>,>—>
there are 2000 Joule which has to be absorbed. N DS PEE]
21 Stroke s (m:)
Diagram 3: The impacting body strikes again on the friction spring 7
with the remaining 2000 Joule and compress it by 8,5 mm. After the @9
compression, the buffer springs back by the same 85 mm due to
the reaction force. Based on the fact that the friction not only occurs ~ B2/ Diagram 2
between the rings of the friction spring but in the whole system, the
complete 6000 Joule are now absorbed and the system comes to rest. 2
iELL g (510)
=2y //<
<<’<’</< Damping
200+25 . <.<‘<
N N N\ >—>”>>_>
Stroke s (mm)
= o i
&°~3 / Diagram 3
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R CIACEEIEIAE I A ik {4 Software Integration of RINGFEDER® Friction Springs

M. i'l'gmagfﬁ*ﬂCSl’Aﬁl ) :
MPRUTERS & STRUCTURES, INC.

'STRUGTURAL AND EARTHQUAKE ENGINEERING SDETWARE
SEMEMETRERIRE 000 A

h

— "
| ® ) ersion

7,0, 0 0 ) = V -~

INTEGRATED SOLUTION FOR — o =

STRUCTURAL ANALYSIS E._I;J_';'_SE_EH
LA T 0B T ARG R N

FEITEN B M (CSI) ASFFE B SAP2000® &b, EE# The Friction Spring is part of the SAP2000® software for the

BE R G HEYNRIT IS MR —, structural analysis and design of buildings, created by ,Computers
and Structures, Inc. (CS/)*

RFEEMME CSI AT, BT 1975 %, EEZFETNRE CSI, based in California, USA, was founded in 1975 and has
LM, B3F SAP2000® F1 ETABS® &, ETABS® #: created many software packages for structural analysis including

N e pne . . » P SAP2000® and ETABS®. ETABS® was used to create the
HEEHATHARSEAGMEE (BFE ) HEFERET . o ,
N mathematical model of the Burj Khalifa, currently the world's tallest
£ (BREN, RORBEEEITE) .

building (gravity, wind and seismic response were all characterized
using ETABS®).
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RINGFEDER POWER TRANSMISSION GMBH

fEE2%5 +49 (0) 60 78 / 93 85 - 22 100

i1 k. 64823 GroB-Umstadt, Germany

BERERAER

]

BREA #B17
Ho ik

BiE ftH

B

WHREMNSSEAWE, FRITRNMNBIESH

AT BIFERI R X EEHENNAER, BEMRINEMEHHR:

.
MHEESEL

R n= (1/sec) +
HRRKGEERD) Wg= W) +

EAZE iy N = +
RVFBEITES Fg = (kN) £
HIEMBETIETRE Sg = (mm)+ SMER TR

HERE t = (o) £
&7 Fy = (kN)

AR 7
SN c = (kN/mm)

+ T 7 53R B FISR 4 R R A fik

TR E
R P2 - mm AR TIES 4
BAmE d = (mm) + A D= (0%
BARERE Ly = (mm) + SR RAEIE

HAthih

AR, BREREERER,
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Fax Inquiry

RINGFEDER POWER TRANSMISSION GMBH, 64823 GroB-Umstadt, Germany
Fax +49 (0) 60 78 / 93 85 - 22 100

Addresser

Company

Attn. Dept.
Address

Phone Fax

E-mail

We ask for a consulting discussion. Please call us under back

Please let us have your design proposal for a RINGFEDER® Friction Spring suitable for the following application

Spring diagram: Loadings:
Energy absorption W, = )+ Load frequency n= (1/sec) +
(spring work)
Admissible F = (kN) + Life expectancy N = +
operating force
Desired S, = (mm)=+ External operating conditions
working spring stroke
Ambient temperature  t = (°c) £
Pretensioning force F, = (kN)+
Influence of dust or moisture
Spring stiffness c = (kN/mm)
+
Installation space: Description of the load collective concerning
intensity and frequency:
Max. outer diameter D, = (mm) *
Min. inner diameter dy = (mm) +
Max. installation length L, = (mm) + Special properties and conditions
Damping D= (%)

Grease specification

QOil

***If possible, please supply an assembly drawing or sketch.***
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FHILM A - Substation

THMPNSENBETARREERRK KRS, BEERN
BRI, ROACEERETRERERATR!

sl -

For high-voltage circuit breakers when quick change-over
processes have to be performed and for substations that have to
be protected against earthquake shocks. RINGFEDER® Friction

Springs are the best solution.



£ IR %% Online Service

www.ringfeder.com

GERWRH  ECOLOC

a i o ANCITINR o TRCHAN 5

s < TSCHANS T - =
GERWAH i 3
ECOLOC =

FATRY X
FETVENER

R KA EFRINGFEDER POWER TRANSMISSION — 2
M EHN R EEARBRRAMIL 2 — R AER
AL E—FHRSIEARER, XEEFEEEER
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i@ www.ringfeder.com.
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Download area Product
Range and catalogues
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Marre Propalior Drive, Figh Speed Boat - Sfall Coopling WK 53040
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Our Website

Easily accessible information.

RINGFEDER POWER TRANSMISSION - one of the top
addresses for drive and damping technology in mechanical
engineering. You can find first-hand service details and information
on our website. It contains both details on our entire range of
products and numerous documents such as product catalogues,
data sheets and assembly instruction for you to download.
Visit www.ringfeder.com to get right up to date.

THEK:
RE. IFERLPIR A

S o Ouer S poooE

LR R BN Rl e

Available Instructions for
- Installation, Removal and
Maintaining

EEREE T AT E
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RINGFEDER POWER TRANSMISSION
R & & F @

“ RINGFEDER
RE&

ARREXIZR E

Locking Devices

A& BRI A BRE - TR

Locking Assemblies Locking Assemblies for Locking Assemblies —
bending loads Stainless steel

B ERER PR PEE - THW

Locking Elements Shrink Discs Shrink Discs — Stainless steel

RERAK
Damping Technology }
B E TR AN ® B 2 i 2R EREYIRE e ek
Friction Springs DEFORM plus® DEFORM plus® R

L

Special Solutions

KE

Locking Assemblies
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PR ERERR
Shaft Couplings

EE XGRS
Flange Couplings




Partner for Performance

REGPATIREE
« TSCHAN &
Bt =
BXAHES
Couplings
H M ERGHES HEE BB AR HEE BB RS
Torsionally Flexible Couplings Torsionally Flexible Couplings Torsionally Flexible Couplings
RIS B R HEE RIS B RS W4 AT IR Bk =R
Torsionally Rigid Gear Couplings Torsionally Rigid Barrel Coupling Couplings with variable Stiffness
GERWAH'
B B
BXH AR
Couplings

RSB
Metal Bellows Couplings

BIER B HER

Servo-Insert Couplings

LR BUBREMER
Line Shafts

HEE RIS fr SB35

Torsionally Rigid Disc Couplings

REBER
Safety Couplings
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RINGFEDER POWER TRANSMISSION GMBH
Werner-Heisenberg-StraBe 18, D-64823 GroB-Umstadt, Germany - Phone: +49 (0) 6078 9385-0 - Fax: +49 (0) 6078 9385-100
E-mail: sales.international@ringfeder.com

RINGFEDER POWER TRANSMISSION TSCHAN GMBH
Zweibriicker Strasse 104, D-66538 Neunkirchen, Germany - Phone: +49 (0) 6821 866-0 - Fax: +49 (0) 6821 866-4111
E-mail: sales.tschan@ringfeder.com

RINGFEDER POWER TRANSMISSION USA CORPORATION
165 Carver Avenue, Westwood, NJ 07675, USA - Toll Free: +1 888 746-4333 - Phone: +1 201 666 3320
Fax: +1 201 664 6053 - E-mail: sales.usa@ringfeder.com

RINGFEDER POWER TRANSMISSION INDIA PRIVATE LIMITED
Plot No. 4, Door No. 220, Mount - Poonamallee Road, Kattupakkam, Chennai — 600 056, India
Phone: +91 (0) 44-2679 1411 - Fax: +91 (0) 44-2679 1422 - E-mail: sales.india@ringfeder.com

KUNSHAN RINGFEDER POWER TRANSMISSION COMPANY LIMITED
No. 10 Dexin Road, Zhangpu Town 2156321, Kunshan, China
Phone: +86 (0) 512-5745-3960 - Fax: +86 (0) 512-5745-3961 - E-mail: sales.china@ringfeder.com

BULUREEHFRAA
FENTAE BUTMHKHEEEHIR10S (#B4%. 215321)

BH1: +86(0) 5125745 3960 $HE: +86(0)5123686 3718 f%H: +86(0) 5125745 3961 HRFA: sales.china@ringfeder.com

RINGFEDER POWER TRANSMISSION

R k& i £ 3 www.ringfeder.com



