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of rubber to metal bonded components for anti-vibration

applications and suspension systems. There are three main brands:
TrellExtreme® in off-highway, Metalastik® is used in rail and

marine applications and Novibra® in industrial and power

generation applications. The company's head office, technical

centre and research and develompment units are located in

Leicester, UK while production is divided between Leicester and
two Swedish factories at Trelleborg and Sjébo. There are regional

offices in Belgium, France, Germany, Italy, the Netherlands,
Sweden and the United States. Trelleborg Industrial AVS is

approved to 1SO 9001. The Trelleborg Group is a global group
with 15 000 employees in 40 countries and an annual turnover

of 1 600 MEuro.



Trelleborg Industrial AVS is your partner in tough terrain. The company has
developed the new TrellExtreme® range of isolators specifically for off-high-
way vehicles — from the smallest skid steer loader and mini excavator to the
largest articulated dump truck. These superior vibration isolation systems
with motion control are designed to protect vehicle operators from the harm-
ful and fatiguing effects of vibration and noise in extreme
off-highway conditions. With our new Trell[Extreme®
range and our specialized expertise in vibration control,
we can help you find the optimum off-highway solution.




The primary function of Trelleborg Industrial AVS antivi-
bration mountings is to eliminate harmful vibration and
effectively reduce structure-borne sound. Our mission is to be
our customers’ preferred choice for engineered solutions in
the Industrial, Off-highway, Rail and Marine markets.

h

Unrivalled resources

Trelleborg Industrial AVS has all the resources you would

expect from a global market leader:

B AnR&D centre and purpose-built, state-of-the-art manu-
facturing plant at our Leicester head office in the UK,
plus production facilities in Sweden.

B Our own laboratories equipped with the very latest com-
pound formulation, modelling and simulation technolo-
gies for material and product development.

®  Anadvanced mixing facility to prepare compound on site
under clean and rigorously controlled conditions.

-l-—

Total solutions

Trelleborg Industrial AVS provides far more than optimum

technical solutions based on computer-managed calcu-

lations. Our overall approach to solving vibration problems
eNcompasses:

B Education and training in vibration techniques to increase
understanding and knowledge of vibration problems.

B World-class testing facilities including a comprehensive
program of static, dynamic and fatigue testing at our tech-
nical centre in Leicester.

®  Advanced simulation techniques such as Finite Element
Analysis (FEA) and multi body vibration analysis soft-
ware to simulate the loads that products have to with-
stand over a full service life.

Continuous development
We have developed the special TrellExtreme® range for the
off-highway market, but we don't stop there:
B We invest continuously in the development of our prod-
ucts and the materials we use.
= Qur laboratories continually measure and control speci-
fications of raw materials and finished products.
B And, as a member of the Trelleborg group, Trelleborg

Industrial AVS is in a position to fully control the com-
plete production process and all vital raw materials.

Environmental improvement

Our aim is to exceed the requirements of current and future

environmental legislation and set a standard for others to

follow:

B \We constantly review our manufacturing processes in the
drive for year-on-year environmental improvement.

B Qur strategy includes the continued elimination of sol-
vents, significantly reducing emissions into the atmos-
phere, water purification and decreasing notifiable waste.

®E  In our industry we lead the way in the increased use of
aqueous metal degreasing methods, water-based bond-
ing agents and protective finishes.

Overcoming complexity

Vibration problems are often complicated. We assist our

customers every step of the way:

B Qur technical department helps customers evaluate
spring mass systems in order to achieve ideal solutions
to specific vibration problems.

B The advanced computer programs we use are designed in
cooperation with technical universities.

®m  Specialists in design engineering and product develop-
ment work alongside customers to ensure a successful
project outcome: products with outstanding performance
benefits.

Promoting insight

Trelleborg Industrial AVS offers top-grade training

and testing in its field:

®  Analysis using FFT technology — we can
take measurements, analyze the appli-
cation and recommend the best solution.

m  Our technical centre’s advanced testing
facilities give Trelleborg Industrial
AVS an excellent platform for
product development.

B \We conduct training and
education courses for cust-
omers and distributors to
increase awareness of
vibration issues and
Trelleborg Industrial
AVS solutions.




Causes and consequences

Vibration is generated by all kinds of machinery, particularly
equipment with rotating or reciprocating movements. If sol-
idly mounted, these generated motions are transmitted directly
to the foundations causing irritating noise in the immediate
surroundings of the machine installation. Noise may also
occur in areas some distance away, transmitted through the
structure. This is normally referred to as structure-borne noise
(structural noise). In addition to noise, the creation of vibra-
tion can cause serious problems to sensitive machinery. The
human body, too, can be adversely affected and this manifests
itself in reduced working capacity, tiredness, and headaches
caused by both high and low frequencies. Extremely low fre-
quencies with considerable movement cause motion sickness
and seasickness.

Combating the problem
The harmful effects of noise can be eliminated by:
B Minimizing both imbalance in the machine and the
machine’s natural vibrations by applying greater accuracy
in manufacture, optimum design of engine balance, etc.

Vibration-isolating the machine to prevent transmission
of vibrations.

Vibration-isolating the machine to prevent the effect

of outside interference.

Sound-insulating the machine with suitable sound insu-
lation and absorbing material to combat airborne noise.

SPHERILASTIK™



A cost-effective cure
The manufacturing costs related to accurate balancing of
machines are very high and may rise quickly with increased
inner balancing. As vibration isolation of the entire machine
may still have to be considered, Trelleborg Industrial AVS
antivibration mountings can be cost-effective by reducing the
need for intensive balancing.

Rubber springs to the rescue
Vibration isolation is based on installing machinery on springs
or resilient material of known stiffness and damping. The most
commonly used spring materials are rubber and steel. Another
alternative is air springs. However, the properties of rubber
make it particularly suitable as a spring material, as it has:

® A high load bearing capacity with an ability to accom-
modate overload conditions without the catastrophic fail-
ures associated with steel and other materials.

®m  The ability to carry complex loadings more easily and
economically than other alternatives. By bonding rubber

to arigid material, a product can be created to accommo-
date movement with no sliding or rotating surfaces that
require lubrication. This allows operation in many harsh
environments with substantially reduced maintenance
requirements.

Components can be designed to integrate with the space
limitations of the application and provide control in all six
modes of freedom. Steel springs are normally used in the form
of coil springs or leaf springs. Although steel springs permit
relatively high deflections, they provide very little damping.
Consequently, excessive movement occurs when passing
through the resonance range. Often special devices are installed
in order to limit deflections. To allow their properties to be
utilized in a satisfactory way, Trelleborg Industrial AVS rubber
mountings are available in various hardness grades and polymer

types.
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Rubber as an

engineering material
Compared with other engineering materials,rubber is very
ductile. In some cases,the elongation may be higher than
1000%, and by far the highest proportion of this strain is
elastic. Metals,on the other hand,have very small strains below
the elastic limit. Compared with metals, the tensile strength
of rubber is low. The maximum level that can be achieved
with rubber is 25-30 MPa. However, because of the high
straincapability, rubber has a very large work absorption capa-
city compared with the best grade of steel. If a material is
subjected to a load below the elastic limit, the deformation
will, according to Hooke “s law, be proportional to the load.
This does not apply to rubber under tension or compression.
This means that rubber does not have any constant tensile
or compression modulus of elasticity. Rubber does not have
a yield point, and the modulus is increased until there is
abrupt failure.

The most important
properties for rubber

High elasticity
High elastic ductility is, therefore,the most pronounced
feature of rubber. Just how easy it is to deform rubber is shown
by the fact that the modulus of elasticity of compression for
rubber within the normal hardness range, 30-80 °IRHD,
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FIG.4. Resonance curve for spring material with different internal damping.

is between 2 and 12 MPa; while the modulus of elasticity of
steel is 210 000 MPa. This means that rubber is about
100 000 times softer than steel.

Damping capacity
Damping capacity is an additional important feature
of compounded rubber.

Sound-insulating
As sound-insulating material, rubber is one of the very best.
The effect of sound insulation increases with the thickness of
the rubber. Rubber is an excellent absorber of structure borne
sound, which occurs in foundations, floors, buildings, etc.

Environmental Conditions
Trelleborg products are manufactured in a wide range of rubber
compound types. A range of hardnesses is available in each
compound type to allow the required stiffness to be achieved.
Each compound is carefully formulated to obtain the best
performance for specific properties. The compound chosen
depends upon the most important properties for the
application’ requirement. Strength and fatigue requirements,
operating temperature, environmental conditions and poten-



tial contaminates must be considered. Most Trelleborg rubber
compounds are based on natural rubber compunds, offering
high strength and excellent performance characteristics. A range
of synthetic rubber compounds is also available for special app-
lications where resistance to continuous high temperatures
(>60 °C) or other harsh environmental conditions is required.
Anti-oxidants and anti-ozonants are included in many
formulations to provide resistance against ozone and ultra violet
rays.

mm mm
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sec sec

FIG.5. Response of single impact applied to steel and rubber springs.

Spring coefficients
A rubber spring has different characteristics for static and
dynamic conditions. A constant load causes a deflection, and
the inclination/deflection gives the static spring coefficient.
When the spring at static equilibrium is loaded with a dynamic
force, the response is a higher spring coefficient.

~——— Dynamic elasticity

Dynamic load

Static load
Deformation

FIG.6. Schematic representation of the internal damping properties of rubber.
The elliptical area indicates the loss of energy.

Static Stiffness
The stiffness of a spring is a measure of applied force (P)against
aresulting Deflection (X). Measurements taken at a continuous
feed rate (usually in the order of Imm/sec velocity)provide
static (or pseudo static)characteristic. The curves in fig. 7 show
alternative methods of determining stiffness.
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Dynamic Stiffness

The stiffness of a rubber spring changes when a dynamic force
is applied. This is known as the dynamic (or complex) stiffness.
The dynamic stiffness is usually higher than the pseudo-static
stiffness, (the difference being referred to as the dynamic to
static ratio) and is affected by several factors including changes
in frequency, temperature and amplitude. See fig. 8. The
dynamic stiffness is considered to be unchanged between 5Hz
and 80Hz under constant conditions. Above this frequency
range, the dynamic stiffness of the spring will deviate from
the ideal ‘massless 'spring stiffness. This is due to the mass
effects of standing waves. “Wave effect "changes of dynamic
stiffness are generated when the rubber section dimensions
become comparable with multiples of the half wavelength of
the propagated wave passing through the spring. Calculations
of the deviation from ideal “massless ” spring dynamic stiffness
due to wave effect are complex and are normally obtained from
test measurement. A typical stiffness curve for a large section
rubber to metal bonded spring is shown below. In fig. 9.

Creep Performance
When a rubber spring is subjected to a constant load, the re-
sultant deflection continues to increase with time. An example
of creep that occurs in a pair of inclined springs is shown on
the graph in fig.10. A typical creep characteristic for rubber
used in antivibration mountings is 3-5% per time decade.

Joule effect
Changes in temperature cause small changes in the deflection
of loaded rubber springs. This change in deflection, which is
reversible with temperature, is known as the Joule effect. For
pairs of springs shown a 10 °C rise in temperature will cause
an increase in clearance by approximately 4.5% of the
nominal static deflection. See fig. 11 and 12.
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Stiffnes of a rubber spring
When calculating compression characteristics of rubber, it
should be noted that the deflection is not directly proportio-
nal to the load, as the modulus of elasticity in compression
increases with the degree of stress. The modulus of shear,
however, remains constant for normal stresses. The factor with
the most effect on stiffness is the ratio between loaded and
free surface area of rubber. This is the so-called shape factor
(often designated S). With thin rubber sections,a very high
modulus of elasticity can be achieved. The stiffness of a rubber
spring is also determined by the dimensions and the hardness
of the rubber. Fig. 13 illustrates the relationship between rubber
hardness and shear modulus, and Fig.14 the dependence of
the bulk modulus on the shape factor. The latter curve applies
at 10% deformation. The curves show that rubber at a shape
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FIG.13 Relationship between rubber hardness and shear modulus.

factor of 0.25 for shear i about 6-8 times softer than
compression for the same rubber hardness. Since only 3-4 times
the stress value in compression can be considered, it may be
said that rubber is best used in shear to achieve large deflections
and good isolation properties, particularly at low interference
frequencies.

Selection of antivibration mountings
The principle relating to vibration isolation with springs is
that they are placed between source and receiving structures.
To ensure effective isolation, the springs must be selected
carefully, otherwise the result could be impaired performance.
In favourable cases, the transmitted force can be reduced to
only 2 or 3% of that of a rigidly mounted machine. In such
cases, the vibrations are practically eliminated.
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FIG.14 The dependence of the compression modulus upon the shape factor.

SOME VIBRATION DEFINITIONS

Amplitude A (m)
Interference frequency f (Hz)
Natural Frequency f, (Hz)
Mass m (Kg)
Spring force F (N)
Deflection d (m)
Static spring stiffness Kstat (N/m)
Dynamic spring stiffness Kdyn (N/m)
Tuning ratio z )
Interference force F (N)
Impulse force Fi (N)
Magnification factor B )
Level of isolation | )
Damping coefficient € (Ns/m)
Critical damping c kr (Ns/m)
Damping factor D )
Reduction R (dB)
Deflection stat (mm)

The magnitude of the displacement of a vibration deflection from the
mean position. The total vibration is thus twice the amplitude.

Is essentially the same as the frequency of the rotational speed of the
machine or a harmonic.

The number of vibrations in a freely-oscillating system per unit of time.
The mass of the oscillating system.

The force emanating from a spring on the machine or the reverse.

The deformation of the spring from the neutral position.

The force required in Newtons to compress the mounting 1 m.

Spring stiffness when an alternating force is applied.

The ratio between interference frequency f and natural frequency fo .
The force transmitted to the base of an isolated machine.

The force transmitted to the base of a rigidly mounted machine.

The part of the impulse force which is transmitted as a vibration force.

Indicates the relation between the interference force F and impulse force F i .
The part of the impulse force which is eliminated by the vibration isolation,

(1-B)or, if B is expressed as a percentage, (100-B).
The linear viscous damping coefficient.

The linear viscous damping coefficient at critical damping. A system is said to

be critically damped if it returns to its initial static position without any
over-oscillation after a displacement.

The ratio between c and ckr.

Isolation expressed in decibels.

The static deflection for a spring.
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Calculation of deflection
When calculating deflection the following formula shall be
used.

d

stat =

stat

Calculation of
isolation degree
The following formulas are used for calculating the isolation
degree for a given spring.

The natural frequency:
— 17 I<diyn
° 2n m
Tuning: Z = f/f,

Magnification factor:

s E 1+4D°7>

"F \(1-22)44D?Z?

The factor D depends on the internal damping of the spring
material. In rubber D has the value 0.04-0.1 depending on
hardness of the rubber. The term 4D2Z2 can generally be
neglected completely except in the resonance range,that is,when
Z=1. If Z=1,that is, the machine speed (rpm) = the natural
vibrations of the system, it is said that there is resonance, and
the vibrations will be infinitely large if there is no damping.
Here, then, a rubber spring has a distinct advantage over a
steel spring, which has minor internal damping and in which
the amplitude, in theory, grows to a very high value in the
resonance point. Refer to fig. 4 on page 10.

Isolation degree 1= (1-B) or as percentage, 1= (1-B) x 100
Reduction in dB R=20log(1/B)

The relative magnitude of the transmission of force depends
primaeily on the tuning ratio Z. If Z is high, the force trans-
mission percentage will be small. As can be seen in fig.15,B at
Z=+/2 has dropped to 100% and when Z is further increased,
B drops rapidly. Vibration isolation is therefore of significance
first when the operating frequency considerably exceeds the
natural frequency. For practical applications, Z should be
between 3 and 5, which means that 88 to 96 % of interference
forces are eliminated. Generally, the operating speed of a
machine (interference frequency) is given. If the system’s
natural frequency can be modified, and influence Z, it is
possible to change the force transmitted. This is exactly what

happens when vibration isolation is achieved. The low elasticity
and shear moduli of rubber are used to achieve a low natural
frequency.

To summarize, transmission of vibration forces

can be effected in three ways:

1. Rigidly mounted machines transmit vibration forces in
unchanged form to the base, which is therefore forced to
be a part of the movement of the machine. The magnifi-
cation factor can be regarded a being 100%.

2. Inthe case of an unsuitable spring system, the magnification
factor will increase considerably and may amount to several
hundred percent.

3. The force transmission percentage is reduced substantially
by correct calculation and suitable mountings being
installed between the machine and base. Typical reductions
can be from 100 down to 10%, but in favourable
circumstances can be as low as 2%.
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FIG.15 Resonance curve.



Shock isolation

Shock is usually described as a transient phenomenon as opp-
osed to a vibration, which is a contin uous process. A shock
pulse can normally by described by parameters such as maxi-
mum amplitude (acceleration, for example), duration (in
milliseconds, for example), and the shape of the pulse. The
pulse may be a half sine wave, rectangular, saw tooth or other
shape of wave. The basic principle for achieving good shock
isolation is to mount the machine on mountings that are soft
enough to give a low natural frequency, and which can offer
relatively large mounting deflections. If the duration of a shock
pulse is T seconds, and the natural frequency of the set up is
f. Hz, then the product must be T f. <approx. 0.25 if the isola-
tion is to provide protection against the shock. The value 0.25
is not an absolute value but depends on the shape of the shock
pulse.

Movements
Generally, softer suspension systems give a lower Natural
Frequency and more static deflection than stiff mounting
systems. A low system Natural Frequency will give good vi-
bration isolation performance, but the high deflections may
result in undesired excessive movements of the mounted
equipment under normal working conditions. One solution
to decrease undesired movement is to increase the stiffness of
the mounting, but then it becomes a compromise between
low Natural Frequency (isolation performance) and accepta-

ble equipment movements. An alternative option is to install
a buffer system to reduce the movement in the direction that
causes a problem. If in doubt please don’t hesitate to contact
local sales office.

Storage
There may be changes in appearance and physical properties
of rubber products during storage, particularly if adverse
condition apply. BS3574 provides an ideal guide to the most
suitable storage conditions, including:
. Moderate temperature (ideally 20°- 30°).
. Low humidity.

. Protection from intense light, radiation and
high ozone concentrations.
. It is recommended that the storage period

does not exceed five years.

Unit conversion

Multiply by to obtain

feet 0.30480 meters

inches 25,4 millimeters
pounds 0.453 kilograms
pound/force 4.4482 Newtons

feet second 0.3048 meters/second
inches/second 0.0254 meters/second
feet/second? 0.3048 meters/second?
inches/second? 0.0254 meters/second?

13



ASSISTANCE GUIDE WHEN CHOO

CONSTRUCTION EQUIPMENT

PRODUCT APPLICATION PAGE

MDS MOUNTING ENGINE, CAB 16
. METACONE™ ENGINE, CABIN, RADIATOR 18
‘ HYDROMOUNTING CAB 26
( COMPACTOR SHEARMOUNTING VIBRATORY COMPACTORS 27

“’ CUSHYFLOAT™ SPECIAL  ENGINE 28
@ CAB MOUNTING ENGINE, CAB 30
@ 2-PIECE CR MOUNTING ENGINE ,CAB 32
' EH ENGINE ,CAB, RADIATOR 34
. MUSHROOM ENGINE, CAB, RADIATOR 36
\%‘ SPHERILASTIK™ SUSPENSION 39
=, CONTROL LINK SUSPENSION 40
aﬁﬂ CONICAL BEARING SUSPENSION 41
‘ SUSPENSION SPRING SUSPENSION 42

AGRICULTURE

PRODUCT APPLICATION PAGE
MDS MOUNTING ENGINE, CAB 16

HYDROMOUNTING CABIN 26

' METACONE™ ENGINE, CAB, RADIATOR 18



SING ANTIVIBRATION MOUNTING

W CABMOUNTING ENGINE, CAB 30
@ 2-PIECE CR MOUNTING ENGINE ,CAB 32
' EH ENGINE, CAB, RADIATOR 34
. MUSHROOM ENGINE, CAB, RADIATOR 36
\i SPHERILASTIK™ SUSPENSION 39
‘;....\\;."'@ CONTROL LINK SUSPENSION 40
Q°° CONICAL BEARING SUSPENSION 41
MATERIAL HANDLING

PRODUCT APPLICATION PAGE
.a MDS MOUNTING ENGINE 16
' METACONE™ ENGINE, CAB, RADIATOR 18
‘ HYDROMOUNTING CAB 26
&1 CUSHYFLOAT™ SPECIAL ENGINE 28
W CAB MOUNTING ENGINE, CAB 30
@ 2-PIECE CR MOUNTING ENGINE ,CAB 32
' EH ENGINE ,CAB, RADIATOR 34
. MUSHROOM ENGINE, CAB, RADIATOR 36
\{-‘ SPHERILASTIK™ SUSPENSION 39

15



® MDS

NEW PRODUCT DESIGN — NEW INNOVATION

TRELLEXTREME™ type MDS

Features

The MDS mounting is easy to install based on a 2 part single
bolt installation. There is no requirement for radius or chamfered
installation hole and a steel flange prevents rubber wear at the
bracket interface. The bonded steel snubbing cup limits vertical
movements and prevents excessive strain in rubber. The cup is
encapsulated in rubber to prevent corrosion.

A rubber rim holds the lower mount half in the hole during
assembly.

— Vertical dynamic snubbing +/- 6 mm.

— Horizontal dynamic snubbing +/- 3 mm.

— Static vertical load range 70-200 kg.

— Deflection at max static load 2.5 mm.

— Axial to radial stiffness ratio 1.5:1.

TYPICAL STATIC AXIAL (VERTICAL) STIFFNESS MDS 80/3820

(Assembled in pairs, with upper and lower washers 19-20 mm thick plate, 38 mm dia. hole)

The MDS mounting is designed to take high dynamic 55 485 — 65
shock loads but to limit mount movements in all directions, | _Jr
MDS=Multi Directional Snubbing. S-Gompression
In the static working load range, the MDS mounts have linear - 4 v
stiffness characteristics allowing easy prediction of mount deflec- X 2 — 1~
tion and isolation performance. (see fig. 1) g é-é—é/
— Typical applications: Engines and small cabs on off-highway ~ —-p —5/—453;%“ 1 2 38 4 5 ¢
vehicles. — 2
prally
/ /| Tension | _
ol
fig. 1 DEFLECTION - mm
MDS MOUNT TYPICAL INSTALLATION
EQUIPMENT
@D BRACKET
 ——
]
TREL L[EXT REME oo ._..l
S\
\WASHER
RUBBER RIM

Jo

j \SUPPORT

T

J BRACKET

[
WASHER J

L 1]

@C

SECTION VIEW

More product and model information are available upon request.

See below rable showing our principal sizes and models. Part listed are a selection of a wider range, derails of which are available on request.
Please contact our Off Highway Applications department for further advise.

Dimension (mm) Bolt Max. Bolt | Max. Load
Type d D D1 H H1 C E Size Torque Nm kg
MDS 80/3820-45 16,2 80 37,8 40,5 31 38 19/20 M16 240 90
MDS 80/3820-55 16,2 80 37,8 40,5 31 38 19/20 M16 240 140
MDS 80/3820-65 16,2 80 37,8 40,5 31 38 19/20 M16 240 200
MDS 66/4020-45 18,8 66 39,8 38 28,5 40 19/20 M16 240 70
MDS 66/4020-55 18,8 66 39,8 38 28,5 40 19/20 Mil16 240 120
MDS 66/4020-65 18,8 66 39,8 38 28,5 40 19/20 Mil16 240 170

and devel

Trelleborg Industrial AVS operates a policy of conti i

. We reserve the right to change design and specification of our products without prior notification or alteration of literature.

16 We will not be held responsible for any danger or damage incurred through improper use or installation.



MDS ©

Load
per mounting (kg)

Note: The natural frequencies and degrees of isolation are based on dynamic characteristics of the mountings.
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Trelleborg Industrial AVS operates a policy of conti i and We reserve the right to change design and specification of our products without prior notification or ali ion of li

We will not be held responsible for any danger or damage incurred through improper use or installation.
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® Metacone™ & HK

Features

A compact fail safe design, available for a wide range of loading
with in some cases alternative fixings.

Cutouts in rubber section on various sizes provide different
vertical/horizontal stiffness ratios.

Installation

Suspended unit é

Metacone™ and HK

A range of mountings designed for high load capacity with rela-
tively large static deflections. The high loading for a given size is
achieved by utilizing the rubber to best advantage in shear and

compression. Normally, mountings are assembled with overload
and rebound washers to control and limit movement of the

suspended equipment under shock loads. Center fixing bolts
should be torque tightened to the recommended values.

17-1690 17-0241 260 17-1629 17-0379
30,
162 |, | 2.6 252
- \ 35 go r ; 47.6 27 22 012 2
e 2
52 50.8 327 % 208 038 05 Q
alie ’ £l = =5
182 JJkLW f ‘ o102 2
49 256
508 10.2 @50
54 2x0\C7;8.7

2x0\C7;10.3

73

88.9

17-0248 (solid) L=42

17-0241 (x cut out) L=42

17-0189 (solid) L=51

Bolt Max. Bolt Max* Load Top Washer Bottom Washer

Type Part no. Size Torque Nm kg Part no. Part no.
17-0189-45 10-00365-01 M12 40 95 20-00529-01 20-00038-01
17-0189-70 10-00367-01 M12 40 275 20-00529-01 20-00038-01
17-0241-45 10-00374-01 Mi12 40 45 20-00529-01 20-00038-01
17-0241-60 10-00375-01 M12 40 90 20-00529-01 20-00038-01
17-0248-45 10-00379-01 M12 40 90 20-00529-01 20-00038-01
17-0248-60 10-00380-01 M12 40 175 20-00529-01 20-00038-01
17-0379-45 10-00402-01 M10 25 25 20-00531-01 20-00531-01
17-0379-60 10-00404-01 M10 25 50 20-00531-01 20-00531-01
17-1629-45 10-00941-01 M10 25 35 20-00531-01 10-03724-01
17-1629-60 10-00942-01 M10 25 65 20-00531-01 10-03724-01
17-1690-50 10-00752-01 M12 90 125 20-00416-01 20-00536-01
17-1690-70 10-00751-01 M12 90 210 20-00416-01 20-00536-01

(*) Max. loads have been calculated for extreme off-highway use, these are lower values than shown in the industrial catalogue.

Trelleborg Industrial AVS operates a policy of ¢ i and devel . We reserve the right to change design and specification of our products without prior notification or alteration of literature.
18 We will not be held responsible for any danger or damage incurred through improper use or installation.



Metacone™ & HK @

Note: The natural frequencies and degrees of isolation are based on dynamic characteristics of the mountings.
Load
per mounting (kg)
500 -
Diagram 2
Diagram 1 e
400
350
300
~ Q,
Oy
250 R 9'3,
200 >
7,
180 > 7 S
160 RN AN S 4
140 Loy v YA
120 AN S
100 / > ’wb:\
2 A7
7, of N
” é}\; 6:90‘3,,\ ~ /’ / /e
80 60 N A7 / bl
70 % % / / SN
60 o ” > go N K
N
50 7 x\y{) / / /4 /\,\/QS /\5"3’)
% A 29 \ /// & > K e
5 3 60 S ;&
40 g, 1N% 87 /5
7.
Q \\ \\ //
i & /4
6
25 Z =9,
G55 %S AN /// o
9. >
5 N 5,
20 N &
\ \\ &
15 \
10 >
6 7 8 9 10 11 12 13 14 15 16 17 18 20 2 3 4 5 678
Interfering frequency (Hz) Natural frequency (Hz) Static deflection (mm)
6 -
7 I Diitgym & To select correct mounting, following
R data are needed:
i ®Sonap, —] et e
10 Ce ~— (Hz = tpm / 60)
~— I Select correct load line in diagram 1 and
12 /q VO . correct interference line in diagram 3.
\ \ Id thls \ The load line intersects with required type
e . of mounting.
15 \ eg/O | Connect this intersection point vertically
down to the interference line in diagram 3.
20 Here, on the sloping curve, the isolation
degree is indicated.
For static deflection, see diagram 2.
~— \
\ T~ ~_ 0
30
~
40 \ \\\\ T~ 50 1
~_ T~ 70 L - -
T~ 85
60
70 90 3
80
90
100
Degree of isolation (%) -~
Trelleborg Industrial AVS operates a policy of and We reserve the right to change design and specification of our products without prior notification or ali ion of li
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® Metacone™ & HK

17-0341

231.8

69.4
92

17-0277

}

016.3

210.3

|

(x cut out)

17-0276

17-0285

2x0\C7;

2x0\C7;

@51

@54

A-A

54

wl T

2xe\C7;10.3

2xe\C7;10.3

17-0311  (y cut out)
17-0341  (solid)
17-0479 17-0472 HK60
64 o o12
255 i
3.5 ﬁ | ‘ﬁ f * e L
[ r 1 T Lo 13.5 1 s
! H 1 sos f F e T

Bolt Max. Bolt Max* Load Top Washer Bottom Washer

Type Part no. Size Torque Nm kg Part no. Part no.

17-0276-45 10-03397-01 M16 75 105 20-00773-01 20-00532-01
17-0276-60 10-02969-01 M16 75 190 20-00773-01 20-00532-01
17-0277-45 10-00385-01 M16 75 105 20-00773-01 20-00532-01
17-0277-60 10-00387-01 M16 75 190 20-00773-01 20-00532-01
17-0285-60 10-00389-01 M16 75 285 20-00773-01 20-00532-01
17-0285-70 10-00390-01 M16 75 340 20-00773-01 20-00532-01
17-0311-45 10-00391-01 M16 75 105 20-00773-01 20-00532-01
17-0311-60 10-00392-01 M16 75 190 20-00773-01 20-00532-01
17-0341-45 10-00394-01 Mi6 75 150 20-00773-01 20-00532-01
17-0341-60 10-00395-01 M16 75 285 20-00773-01 20-00532-01
17-0341-70 10-00396-01 M16 75 340 20-00773-01 20-00532-01
17-0472-45 10-00420-01 M16 50 125 20-00529-01 20-00038-01
17-0472-60 10-00904-01 M16 50 235 20-00529-01 20-00038-01
17-0479-45 10-00711-01 M16 50 75 20-00529-01 20-00038-01
17-0479-60 10-00712-01 M16 50 140 20-00529-01 20-00038-01
17-1691-45 10-00566-01 M12 90 50 20-00416-01 20-00536-01
17-1691-60 10-00567-01 M12 90 100 20-00416-01 20-00536-01
HK 60-40 10-00186-01 M12 40 65 20-00416-01 20-00416-01
HK 60-50 10-00058-01 M12 40 85 20-00416-01 20-00416-01
HK 60-60 10-00187-01 M12 40 135 20-00416-01 20-00416-01
HK 60-70 10-00057-01 M12 40 190 20-00416-01 20-00416-01

(*) Max. loads have been calculated for extreme off-highway use, these are lower values than shown in the industrial catalogue.

Trelleborg Industrial AVS operates a policy of ¢ i
We will not be held responsible for any danger or damage incurred through improper use or installation.
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Metacone™ & HK @

Note: The natural frequencies and degrees of isolation are based on dynamic characteristics of the mountings.

Load
per mounting (kg)
500 ) Diagram 2
Diagram 1 I
400 =
350 (RS
SIS
300 /3'; > yb J
R4 :
250 - ]
&
ot’\
200 j’
180
160
140 ]
120
100
80
70
60 Y
50 > %
“ 7
40 RO N a
% AN
s
30
25
20
15
10
6 7 8 9 10 11 12 13 14 15 16 17 18 20 1 2 3 4 5 6 78
Interfering frequency (Hz) Natural frequency (Hz) Static deflection (mm)
6 -
7 I Diagram 3 To select correct mounting, following
8 R data are needed:
Gs 1) Load per mounting (kg)
onanc T~ 2) Interfering frequency (Hz)
10 € (Hz = rpm / 60 )
T~ Select correct load line in diagram 1 and
12 \/q VO . correct interference line in diagram 3.
\ \ q th/s \ The load line intersects with required type
e . of mounting.
15 \ T~ eg/O Connect this intersection point vertically
\\\ \ \ \\ down to the interference line in diagram 3.
20 Here, on the sloping curve, the isolation
degree is indicated.
o5 \\ \\ \\ For static deflection, see diagram 2.
~— \
\ T~ ~ 0
30
T~ T~ ~ | 50
T~ ~—_ T~ 1
40
70 N
~_ \\\\ w0 L N
50
T~ 85
60
70 90 AN 3
80
90
100
Degree of isolation (%) -~
Trelleborg Industrial AVS operates a policy of conti i and We reserve the right to change design and specification of our products without prior or ali of li
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® Metacone™ & HK

17-0566

17-0391

17-1032

)
G

2103

2x0\C7;135

17-1843

17-1227

L 0204

©10.3

17-0146

@25

73.3
@95

Lower end of outer
metal must be
supported as shown.

/X\ 98.4
Bolt Max. Bolt Max* Load Top Washer Bottom Washer

Type Part no. Size Torque Nm kg Part no. Part no.

17-0146-45 10-00360-01 M24 200 685 20-00527-01 20-00031-01
17-0146-60 10-00361-01 M24 200 1285 20-00527-01 20-00031-01
17-0391-45 10-00411-01 M16 135 250 20-00532-01 20-00532-01
17-0391-60 10-00414-01 M16 135 470 20-00532-01 20-00532-01
17-0391-70 10-00415-01 M16 135 720 20-00532-01 20-00532-01
17-1032-45 10-02905-01 M16 135 250 20-00532-01 20-00532-01
17-1032-60 10-02977-01 M16 135 470 20-00532-01 20-00532-01
17-1032-70 10-03726-01 M16 135 720 20-00532-01 20-00532-01
17-0566-45 10-00433-01 Mi16 135 165 20-00532-01 20-00532-01
17-0566-60 10-00434-01 Mi6 135 310 20-00532-01 20-00532-01
17-0566-70 10-00435-01 M16 135 495 20-00532-01 20-00532-01
17-1227-45 10-00459-01 M20 180 425 20-00528-01 20-00036-01
17-1227-60 10-00460-01 M20 180 850 20-00528-01 20-00036-01
17-1843-45 10-00609-01 M24 160 250 20-00533-01 20-00533-01
17-1843-60 10-00610-01 M24 160 460 20-00533-01 20-00533-01

(*) Max. loads have been calculated for extreme off-highway use, these are lower values than shown in the industrial catalogue.
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Metacone™ & HK @

Note: The natural frequencies and degrees of isolation are based on dynamic characteristics of the mountings.

Load
per mounting (kg)
2000
Diagram 1 Diagram 2
1500
1200 4 o /
%6, R
1000 o W
(Ce) @
>
800 & /Y
700 4 N
600 7207\ 7)‘/7'. 7279 . / ~ S
61 39 3 ), o
22 L5 6 9 / G¥
500 Oehq N V,\ (’,c(ﬁ{\,
450 % % / DAY
450 o N, VAR /97 A
350 %’\) XA / [T &
L"g"é‘ >, / > ?/ SIS
300 i 224 4 A
S 7> Q, > )
95, N} / / / Gl
250 A o) LN

7>

J RS~ (o)
RN //8’ / P /A
200 Bay 5 NS

- 7
7‘45 N N &
9170, N »
150 o )"’uae s
6 . >
% | % ™~ 1) /S 8
1 TS
)
100 »
. /3
/S
70
5 /)
40
5 6 7 8 9 10 11 12 13 14 15 16 1 2 3 4 56 8101214
Interfering frequency (Hz) Natural frequency (Hz) Static deflection (mm)
5
Diagram 3 To select correct mounting, following
6 Re data are needed:
7 Son E) n 1) Load per mounting (kg)
8 Ce 2) (I]r_x[terfering /frggL;ency (Hz)
z=rpm
9 A . Select correct load line in diagram 1 and
10 VO[d th/ — correct interference line in diagram 3.
S . The load line intersects with required type
2 \ reg/On of mounting.
onnect this intersection point vertically
= C h It
15 \ ~—_ down to the interference line in diagram 3.
\\\ ~_ —~—_ dHcre, on .thj_slop(iing curve, the isolation
egree is indicated.
20 \\ ~—_ ~| 0 For static deflection, see diagram 2.
~_
25
~_ ~ [0
30
\ —— ~—_ 70 1
40 — 80 [ AN
— I 85 N
50
90
60
3
70 I
80
90
100
Degree of isolation (%) -~
Trelleborg Industrial AVS operates a policy of conti i and We reserve the right to change design and specification of our products without prior notification or ali ion of li
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® Metacone™ & HK

11-1009 17-1865 17-1550 17-1101

98.5

2x0\C7312

108.6

127

158.8

17-0168 HK 600
@20
_ mm_
20 T i
"j: =+ G| 1 4] 85
e |
Ll
@103
i

supported as shown.

o
112
140
Bolt Max. Bolt Max* Load Top Washer Bottom Washer
Type Part no. Size Torque Nm kg Part no. Part no.
11-1009-45 10-00192-01 M16 75 105 20-00532-01 20-00532-01
11-1009-55 10-00193-01 Mi16 75 150 20-00532-01 20-00532-01
17-0168-45 10-00363-01 M24 200 640 20-00527-01 20-00031-01
17-0168-60 10-00364-01 M24 200 1200 20-00527-01 20-00031-01
17-1101-60 10-00721-01 M20 160 365 20-00533-01 20-00533-01
17-1101-70 10-02978-01 M20 160 585 20-00533-01 20-00533-01
17-1550-45 10-00522-01 M24 260 435 20-00534-01 20-00534-01
17-1550-60 10-00523-01 M24 260 820 20-00534-01 20-00534-01
17-1865-55 10-00615-01 Mi16 135 150 20-00532-01 20-00532-01
HK 600-40 10-00190-01 M20 120 685 20-00643-01 20-00644-01
HK 600-60 10-00191-01 M20 120 1260 20-00643-01 20-00644-01

(*) Max. loads have been calculated for extreme off-highway use, these are lower values than shown in the industrial catalogue.

Trelleborg Industrial AVS operates a policy of conti i and devel . We reserve the right to change design and specification of our products without prior notification or alteration of literature.
24 We will not be held responsible for any danger or damage incurred through improper use or installation.



Metacone™ & HK @

Note: The natural frequencies and degrees of isolation are based on dynamic characteristics of the mountings.

Load
per mounting (kg)
2000
Diagram 1 Diagram 2
1500
N S,
1200 e /(000 QQO/ Ly
&, 6 ) S
S0 % & 9
1000 oS S
W
800 7 . / o//
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Interfering frequency (Hz) Natural frequency (Hz) Static deflection (mm)
5
Diagram 3 To select correct mounting, following
6 Re data are needed:
7 Sona 1) Load per mounting (kg)
nCe 2) Interfering frequency (Hz)

8 (Hz = rpm / 60)

9 A . Select correct load line in diagram 1 and
10 Vold t correct interference line in diagram 3.
12 h/S regl, T The load line intersects with required type

(0) of mounting.
) \\ \ n =~ Connect this intersection point vertically
down to the interference line in diagram 3.
\ \\ \\ Here, on the sloping curve, the isolation
o \ T degree is indicated.
For static deflection, see diagram 2.
\\ \\ T 0 :
25
30 — ~ [ Tys0
\ i
\ \E\ 70 1
40 80 [ AN
~— N
I 85
50 90
60
3
70 [
80
90
100

Degree of isolation (%) -~

and
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Compactor Shearmount @

Trellextreme™ Compactor Shearmountings support high com-
pressive loads with low shear stiffness.

They are suitable for suspension of vibratory compactor drums
on compactor roller vehicles and vibratory screen equipment.

Features
— High tensile strength superior grade rubber compounds

bonded to steel mounting plates.
— Compact and easy to install, maintenance free.

— Can be used in pairs in an angled arrangement, loaded in

combined compression and shear to optimize vibration isola-

tion performance.

2“&3” BR 3.00
d
. L
) \ Pard 1IN A H
‘ &
¢ _\/_
— 4< } + { >7 — |2 H— | 1 1
ary Pany I 1ll} 1 I
& \ N> I I
K H o _
2 & 3” shear / compression Mountings
Dimension Compression Shear weight
Type Part no. A B K | L H d t | Maxload (kg) | deflection (mm) | Maxload (kg) | deflection (mm) | kg
27 -55 10-01798-01 | 100 | 85 | 120 | 110 | 60 11 5 670 9 70 7,5 1,1
27 -60 10-01618-01 | 100 | 85 | 120 | 110 | 60 11 5 840 9 90 7,5 1,1
27 -65 10-01619-01 | 100 | 85 | 120 | 110 | 60 11 5 1010 9 100 7,5 1,1
3”55 10-00067-01 | 146 | 146 | 182 | 182 | 76 13 | 7,5 2000 11 220 13 3,4
3”60 10-00065-01 | 146 | 146 | 182 | 182 | 76 13 | 7,5 2500 11 280 13 3,4
3”65 10-00066-01 | 146 | 146 | 182 | 182 | 76 13 | 7,5 3000 11 340 13 3,4
BR 3.00-45 | 20-01038-01 100 | 63 |M12 180 3,0 85 9,0 0,35
BR 3.00-55 | 20-01039-01 100 | 63 |M12 275 3,0 125 9,0 0,35
BR 3.00-60 | 20-01040-01 100 | 63 |MI12 340 3,0 155 9,0 0,35
Trelleborg Industrial AVS operates a policy of conti i and We reserve the right to change design and specification of our products without prior notification or ali ion of li
We will not be held responsible for any danger or damage incurred through improper use or installation. 27



® Cushyfloat™ Special

17-2153 Typical Static Vertical Stiffness

49

Features

The design incorporates bump and rebound control fea-

tures, which limit excessive movements under shock loading.

Top metal cover gives protection against oil contamination.

Protective finish resists corrosion attack.

Metalastik® Cushyfloat™ special is designed for rough off

highway environment. Used on engines for
Excavator etc.

small ADT and

Sz
1 /
68 = //
N Compression
'] 0,0 L
Tension ___—
xl U,z f—
<D( n
o -3 2 - ~ 0 1 2 3 4 5 6 1 8
- =U,z
- -0:4
-6;6
88
/ 1
/ +2
DEFLECTION - mm
17-1600 17-2153 High Damping Cushyfloat
With Increased Rebound
~M12—+ oMz
”z a4 r/l VZ
/ a8 38
K
Rebound High Damping
Buffer Rubber Compound
I I I I N T 1 K
100 | 100 |
120 120
6 mm limit stop
Cushyfloat special
Max. Bolt Max. Load
Type Part no. Torque Nm kg Comments
17-1600-11 10-00738-01 25 35 medium damping
17-1600-25 10-00933-01 25 35 High damping
17-1600-26 10-00934-01 25 55 High damping
17-1600-27 10-02624-01 25 35 High damping - vertical downwards limit stop
17-2153-00 10-00987-01 25 35 High damping - moulded rebound buffer
17-2153-01 10-01045-01 25 55 High damping - moulded rebound buffer
Trelleborg Industrial AVS operates a policy of ¢ i and devel . We reserve the right to change design and specification of our products without prior notification or alteration of literature.
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Cushyfloat™ Special ®

Note: The natural frequencies and degrees of isolation are based on dynamic characteristics of the mountings.

Load
per mounting (kg)
60
Diagram 1 Diagram 2
55 /
50
&
2
45 %
N3
40 & 85
7
CF
‘20)
35 -
<
4 )
S &
%, B
30 & N
7y BN
,cz,\ 07
& Sy S
\Z S S
25 2 [ oo
N % K
S, ~ 7
% &
o
20 )
[ g
18 S
i‘/
16 =
14 //
12 //
10
11 12 13 14 15 16 17 18 19 20 22 24 25 1 1.5 2 253 35 4 5
Interfering frequency (Hz) Natural frequency (Hz) Static deflection (mm)
11 -
12 ‘ B Diagram 3 To select correct mounting, following
\\ ‘ I data are needed:
Res — 1) Load per mounting (kg)
15 \ O[]ance \ 2) Interfering frequency (Hz)
(Hz = rpm / 60 )
\ \. AV g Select correct load line in diagram 1 and
\ old th : correct interference line in diagram 3.
20 IS 1Q The load line intersects with required type
\ T~ gIOn of mounting.
\ \ T o | Connect this intersection point vertically
25 ~— down to the interference line in diagram 3.
\ —~— ~_ — Here, on the sloping curve, the isolation
degree is indicated.
30 8!
~_| —~— \\ \ For static deflection, see diagram 2.
40
~_ \\ ~—_| 50 1
~_|
I \ T~ — \ 20 L ;Q _____
—~—_| \
5 — ~— 80
~
70 \ 85 3
80 90
90
100
Degree of isolation (%) -
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® Cab Mounting

20
|
/
15 / i
70° IRH
// /
£ /
5 10 /
g 6
S / /60 |RH
5
45" 1RH
321
ially profiled rubber secti her with b d 12806 7E
Specially profiled ru ber sections together with bump an Deflection mm
rebound washers provide optimum cab suspension and vibra- 17-0890
tion isolation characteristics. /

Typical applications on off-highway vehicles are cabs but also
on engine transmissions.

17-1650, 17-1997, 17-1814 Application sample

D

T
d 7 /
17-0890 o © ‘ r /7 n
Tl vt W?—{
70 L ﬁ H J i ;;j
%
- ' C+0.5
| f x w D1
69.8 16 R 8
| N/ ]
& & INSTALLATION ARRANGEMENT 11-1027, 11-1028
0103 (
V/an
T k/ of fEL
11-1027, 11-1028 d_
i & EQUIPMENT
‘ W - § BRACKET
Wit r;%\%
Ho| ‘
s |
vomous | ([T | a8 somim
- REQUIRED ¢ | MOUNTING HOLE ALTERNATIVE
Dimension Bolt | Max. Bolt | Max. Load | Top & Bottom
Type Part no. D |DI| d | H |HL | H2| E C | Size |Torque Nm kg Washer Part no.
11-1027-45 | 20-01107-01 | 80 59 |20,3| 58 40 20 16 60 | M20 380 75 20-00003-01
11-1027-60 | 20-01108-01 | 80 59 [20,3| 58 | 40 | 20 | 16 | 60 | M20 380 150 20-00003-01
11-1028-45 | 20-00875-01 | 80 59 [163| 58 | 40 | 20 | 16 | 60 | Ml6 250 75 20-00532-01
11-1028-60 | 20-01109-01 | 80 59 [16,3| 58 | 40 | 20 | 16 | 60 | Ml6 250 150 20-00532-01
17-1650-45 | 10-00552-01 | 105 | 75 | 22 | 55 | 46 | 19 | 20 | 75 | M20 180 190 20-00533-01
17-1650-60 | 10-00944-01 | 105 | 75 | 22 | 55 | 46 | 19 | 20 | 75 | M20 180 350 20-00533-01
17-1997-45 | 10-00626-01 | 105 75 | 16,5 | 55 46 19 20 75 | M16 180 190 20-01494-01
17-1997-60 | 10-00627-01 | 105 | 75 | 16,5| 55 | 46 19 | 20 | 75 | Ml16 180 350 20-01494-01
17-1814-45 | 10-00598-01 | 120 | 89 | 25 | 62 | 47 | 13 | 25 | 89 | M24 270 350 20-00534-01
17-1814-60 | 10-00603-01 | 120 | 89 [ 25 | 62 | 47 | 13 | 25 | 89 | M24 270 800 20-00534-01
17-0890-45 | 10-00440-01 M16 250 300 20-00532-01
17-0890-60 | 10-00441-01 See Drawing M16 250 500 20-00532-01
17-0890-70 | 10-00442-01 M16 250 750 20-00532-01
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Cab Mounting o

Note: The natural frequencies and degrees of isolation are based on dynamic characteristics of the mountings.

Degree of isolation (%) -~

Load
per mounting (kg)
1000
900 Diagram 1 Diagram 2
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Interfering frequency (Hz) Natural frequency (Hz) Static deflection (mm)
7 -
8 Diagram 3 To select correct mounting, following
data are needed:
9 Reso 1) Load per mounting (kg)
10 nan 2) Interfering frequency (Hz)
CG T (Hz = rpm / 60)
12 Select correct load line in diagram 1 and
/ correct interference line in diagram 3.
AVOId \\ fe 1 diag;
15 thIS The load line intersects with required type
\ \ region of mounting.
onnect this intersection point vertical
\\ \ -~ C his i ion poi ically
20 T~ down to the interference line in diagram 3.
he sloping curve, the isolation
\ \ ~_ Here, o.n '[ ] ping ,
~_| degree is indicated.
25 \ — = == For static deflection, see diagram 2.
30
\ \ — I T~ 50
40
~— ~— 70
I I \\ 80 o
50
—~— 85
60
90
70 3
80
90
100
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® 2-piece CR mounting

CR-Controlled Rebound mounting

A range of mounting designed for high load capacity and low

installation height. The high loading for a given size is achieved

by utilizing the rubber to best advantage in shear and compres-

sion.

— Off-highway engines and Cabs

Features
With washer it is a compact fail-safe design easy to fit with a

single bolt.
— Integral bonded steel flange prevents rubber wear at interface

with bracket.
— No radius or chamfer required for installation hole.

— 2-piece design gives excellent isolation performance and
rebound control during shock loading of the vehicle.

CR Mounting Typical installation
b Equipment
| bracket
H1 as /
; ( 3
) / I | —
g f g/ Ao
d E ' K
D1 ( Frame
| | sni
[
Dimension (mm) Bolt Max. Bolt Max. Load Washer

Type Part no. D D1 d H H1 E C 0,2 Size | Torque Nm kg Part no.
17-2190-45 | 20-01110-01 65 37,8 16 23,3 15,1 12 37,9 M16 170 75 20-01495-01
17-2190-60 | 20-01111-01 65 37,8 16 23,3 15,1 12 37,9 MI16 170 100 20-01495-01
17-2178-45 | 20-02506-01 94 55,5 16 28 19 20 56,0 M16 250 115 20-01494-01
17-2178-60 10-03729-01 94 55,5 16 28 19 20 56,0 Mi16 250 210 20-01494-01
17-1984-45 10-03727-01 100 60 22 38 25,8 25 60,5 M22 500 260 20-01493-01
17-1984-60 10-03728-01 100 60 22 38 25,8 25 60,5 M22 500 400 20-01493-01
17-1931-45 10-00622-01 118 75,5 20 38,3 26,4 25 76,0 M20 500 225 20-01493-01
17-1931-60 | 10-00623-01 118 75,5 20 38,3 26,4 25 76,0 M20 500 430 20-01493-01
11-1029-45 | 10-03722-01 115 63 27 45 33,5 25 64,0 M24 700 550 20-00534-01
11-1029-60 10-00793-01 115 63 27 45 33,5 25 64,0 M24 700 900 20-00534-01

i and devel
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2-piece CR mounting @

Note: The natural frequencies and degrees of isolation are based on dynamic characteristics of the mountings.

Load
per mounting (kg)
1000
900 Diagram 1 Diagram 2
800 S
700 7, E
600 %9 A2
500 h %
77, 52
400 Lo A&
R AN ’Q,Q
NS \7 S
300 7> A4 e
9. Q 0
g s, \Q-%
250 0 AU
R )
7,
200 Q‘% N 5 \‘3{ b‘
N 7 ,q,’\%
150 2> X WA
TN % s
120 S N 7
o)
100 5 \ - %,ug\)q,o
“a q ay
90 s NPAT2
80 55 S
70 730\ L Q’D‘b
60 7 0 :;:\b
37‘9 N}
%0 N N
40 N
30
25
20
15
10
7 9 10 11 12 13 14 15 16 1718 1920 22 25 28 30 32 1 1.5 2 25 3 354
Interfering frequency (Hz) Natural frequency (Hz) Static deflection (mm)
7 .
8 Diagram 3 To select correct mounting, following
data are needed:
9 1) Load per mounting (kg)
10 R >~ — 2) Interfering frequency (Hz)
Q (Hz = rpm / 60)
12 So, 1, Select correct load line in diagram 1 and
\ nC‘e \\ correct interference line in diagram 3.
15 The load line intersects with required type
of mounting.
\\\\\\ '4 VO d \ Connect this intersection point vertically
20 % i down to the interference line in diagram 3.
e Here, on the sloping curve, the isolation
\ \ ™~ K e(? . ~ > on the ping 3
™~ < /O degree is indicated.
25 \ ™~ ~_ ~ n For static deflection, see diagram 2.
a0 ~ ~ ~_ ~ 0
S~ I~ ~
\ \\\ \\ \\\ 50
40 ™~ T~ ~ !
™~ I~ \ IS~ 70 LN - - -
o I~ I~ \\ \ 8 N
™~ ™~ \ ~~s5
60
70 ™~ \\ Y 90 5
|
80 E
90
100
Degree of isolation (%) -~
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® EH

Type EH mountings are designed to achieve effective vibration
isolation on engines, operator cabins other ancillary units.

Typical applications:
— Off-highway vehicles
— Military vehicles

Construction equipment
Material handling vehicles
Agriculture vehicle

Features

Type EH is designed primarily for mobile applications where
high dynamic and shock forces are encountered.

Dynamic vertical movements in both the directions are restricted
and excellent horizontal stability is provided.

The function of EH includes features as:
— Dynamic efficiency in all directions

Attenuation of structure-borne noise
Accommodation of misalignment and distortion
— Simple design-easy to install

Fail-safe installation

Wide load range, 60 to 350 kg

Example of installation

"~ Machine in operation

Example of installation

Table of dimensions for installation

Dimension mm Bolt Max. Bolt | Max.* Axial Top & Bottom
Type Part no. d D D H Hl | H2 | H3 | H4 Cc 1 R Size | Torque Nm Load kg ‘Washer Part no.
EH 4850-40 NR | 20-00621-01 | 13 50 32 50 20 10 20 20 31,0 | 150 | 1,5 | M12 40 60 20-00416-01
EH 4850-60 NR | 20-00620-01 | 13 50 32 50 20 10 20 20 | 31,0 [ 150 | 1,5 | M12 40 100 20-00416-01
EH 6463-40 NR | 20-00619-01 | 17 64 40 62 23 14 25 23 | 39,0 [ 22,0 | 23 | Ml6 80 90 20-01495-01
EH 6463-60 NR | 20-00618-01 | 17 64 40 62 23 14 25 23 | 39,0 [ 22,0 | 23 | M16 80 200 20-01495-01
EH 9075-40 NR | 20-00617-01 | 23 89 58 73 25 19 29 25 | 56,5 | 28,0 | 3,0 | M22 200 200 20-00533-01
EH 9075-60 NR | 20-00616-01 | 23 89 58 73 25 19 29 25 | 56,5 | 28,0 | 3,0 | M22 200 350 20-00533-01
Chloroprene
EH 4850-40 CR | 20-01504-01 | 13 50 32 50 20 10 20 20 [ 31,0 | 150 | 15 | MI2 40 60 20-00416-01
EH4850-60 CR | 20-01510-01 | 13 50 32 50 20 10 20 20 | 31,0 [ 150 | 1,5 | MI12 40 100 20-00416-01
EH 6463-40 CR | 20-01505-01 | 17 64 40 62 23 14 25 23 | 39,0 [ 22,0 | 23 | M16 80 90 20-01495-01
EH 6463-60 CR | 20-01506-01 | 17 64 40 62 23 14 25 23 39,0 | 22,0 | 23 | M16 80 200 20-01495-01
EH 9075-40 CR | 20-01507-01 | 23 89 58 73 25 19 29 25 | 56,5 | 28,0 | 3,0 | M22 200 200 20-00533-01
EH 9075-60 CR | 20-01508-01 | 23 89 58 73 25 19 29 25 | 56,5 | 28,0 | 3,0 | M22 200 350 20-00533-01

(*) Max. loads have been calculated for extreme off-highway use, these are lower values than shown in the industrial catalogue.
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Note: The natural frequencies and degrees of isolation are based on dynamic characteristics of the mountings.

Load
per mounting (kg)

400
350

300
250

200

150

120

30

25

12 13 14 15 16 17 18 19 20 22 25 28 30 32 05 1 1.5 2 253

Interfering frequency (Hz) Natural frequency (Hz) Static deflection (mm)

To select correct mounting, following
data are needed:
1) Load per mounting (kg)
2) Interfering frequency (Hz)

(Hz = rpm /60 )
Select correct load line in diagram 1 and
correct interference line in diagram 3.
The load line intersects with required type
of mounting.
Connect this intersection point vertically
down to the interference line in diagram 3.
Here, on the sloping curve, the isolation
degree is indicated.
For static deflection, see diagram 2.

50 N

70

80 !
85

/

100

90
Degree of isolation (%) -

,

Trelleborg Industrial AVS operates a policy of conti and d We reserve the right to change design and specification of our products without prior notification or alteration of li
We will not be held responsible for any danger or dnmﬂge mmrred through tmpmper use or installation.

35



® Mushroom MCR

Features

Mushroom Controlled Rebound-MCR mountings are designed

for mobile accessories application such as muffler, radiator,

pumps etc. where the disturbing frequencies are high.

— Easy to install, single part mount

— Can be used as resilient mount to take up small bracket and

chassis misalignments.

— Provides isolation of high frequency vibrations and shock

protection of vehicle mounted equipment.

D
d
Equipment
- 5 / bracket
N [ . |
T |
— - I
I é w
T Y ,
‘ ’ Support
[ J
structure
| C
\
D1
Dimension (mm) Bolt Max. Bolt Max. Axial Top & Bottom
Type Part no. D d D1 H H1 H2 E |Cz0,2| R Size | Torque Nm Load kg ‘Washer Part no.
MCR 27/1908-45 | 20-01129-01 | 27,5 [ 10,0 [ 20,0 | 25,5 | 15,5 5,0 8,0 19,0 1,5 M10 30 40 20-00531-01
MCR 27/1908-60 | 20-00831-01 | 27,5 | 10,0 | 20,0 | 25,5 | 15,5 5,0 8,0 19,0 1,5 M10 30 55 20-00531-01
MCR 45/2810-45 | 20-00782-01 | 45,0 | 13,0 | 31,5 | 32,0 | 25,0 | 10,0 | 10,0 | 28,5 1,5 M12 50 80 20-00416-01
MCR 45/2810-60 | 20-01137-01 | 45,0 | 13,0 | 31,5 | 32,0 | 25,0 | 10,0 | 10,0 | 28,5 1,5 M12 50 150 20-00416-01
MCR 51/3216-45 | 20-01133-01 | 51,8 | 13,5 | 34,0 | 41,0 | 35,0 | 13,5 | 16,0 | 31,8 .3 M12 50 80 20-00536-01
MCR 51/3216-60 | 20-01134-01 | 51,8 | 13,5 | 34,0 | 41,0 | 35,0 | 13,5 | 16,0 | 31,8 1,5 M12 50 180 20-00536-01
MCR 64/3820-45 | 20-00833-01 | 64,0 | 16,0 | 41,0 | 50,0 | 43,0 | 16,0 | 20,0 | 38,0 3,0 | M16 135 190 20-01495-01
MCR 64/3820-60 | 20-01130-01 | 64,0 | 16,0 | 41,0 | 50,0 | 43,0 | 16,0 | 20,0 | 38,0 3,0 | M16 135 380 20-01495-01
MCR 75/4624-45 | 20-01135-01 | 75,0 | 16,0 | 50,0 | 56,0 | 50,0 | 21,0 | 23,5 | 46,0 3,0 Mil6 135 200 20-00532-01
MCR 75/4624-60 | 20-01136-01 | 75,0 [ 16,0 | 50,0 | 56,0 | 50,0 | 21,0 | 23,5 | 46,0 | 3,0 [ MI6 135 400 20-00532-01
MCR 95/5119-45 | 20-01131-01 | 95,0 | 21,0 | 57,0 | 63,0 | 51,0 | 25,0 | 19,1 | 50,8 3,0 M20 135 320 20-00533-01
MCR 95/5119-60 | 20-01132-01 | 95,0 | 21,0 | 57,0 | 63,0 | 51,0 | 25,0 | 19,1 | 50,8 3,0 M20 135 625 20-00533-01
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Mushroom MCR @

Note: The natural frequencies and degrees of isolation are based on dynamic characteristics of the mountings.

Load
per mounting (kg)
1000
900 Diagram 1 Diagram 2
800
700
600 7 qu/
(&) A
500 e, 3
% S
76, &
400 S SOAe,
350 <) 5
300 N S o
Z 2 R/ 9
1, NN ©7AY X
250 Los % o AR
N i N
200 Res N < N &k
2o N S &S
e 3 ©
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1 88 9 K 3, ) o 4
3 b >
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50 4 AN "97« %/39
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40 019 S r{/\\’\ B
& 9 »
4 % Y /&
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A
. v
% &3
<3
N \\ s
20 \
15 b
8 9 10 11 12 13 14 15 1617 18 1920 22 24 26 28 30 32 34 0.5 1.0 1.6 2 25 3354
Interfering frequency (Hz) ———————————— Natural frequency (Hz) Static deflection (mm)
7 -
8 Diagram 3 To select correct mounting, following
data are needed:
9 I~ 1) Load per mounting (kg)
10 'S 2) Interfering frequency (Hz)
I’Je\;O ™~ (Hz = rpm / 60 )
12 n, ‘,70 - Select correct load line in diagram 1 and
Q correct interference line in diagram 3.
15 \ ™ The load line intersects with required type
of mounting.
\\\\\\ \4 A b \\ Connect this intersection point vertically
20 I~ O, (0 A™ I~ down to the interference line in diagram 3.
29) Here, on the sloping curve, the isolation
I~ I~ N~ S ’ ~ 8 ping ]
™~ A ™~ degree is indicated.
25 \ ™~ ~Z ~J g O,“ \ For static deflection, see diagram 2.
I~ ™~ ~ ™~
30
™~ N~ ™~ N
N~ T~ T ™~ ™~ 1
40
N I~ N
™~ \\ ~ ~ ~ Li—x----1
™~ ™~ ™~ N
50 0
N ™~ ™~
60 N I~ ™~ ™~ 50
I~ ~~ ™~
70 70 3
80 \ \ ™~
%0 ™~ 80
100 o~ 85
90
Degree of isolation (%) -~
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® Suspension range

Suspension Systems

Conical Bearing

Spherilastik™
T

&

Suspension Spring

Spherilastik™

Control Link

Trelleborg Industrial AVS operates a policy of conti i and devel . We reserve the right to change design and specification of our products without prior notification or alteration of literature.
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Spherilastik™ Bearings ®

Typical use include traction and braking reaction rods for off-
road vehicles, hydraulic damper fixings and other applications

Features/Applications

A heavy-duty flexible bearing which combines high-load car-
rying capacity with the ability to accommodate torsional and
angular movements in all planes without lubrication and metal-
to-metal wear.

where a high duty bearing of compact size is required.

Spherilastik™ bearings, centre bore type

(1

6

Spherilastik™ bearings, trunnion type

|
|
Ry !
D) vl T
B M LT | o
L T
: A
F
B B
General guidance notes for selection:
1. Properties quoted for the components in this leaflet relate to continuous steady loading or defor-
mation conditions.
2. For continuous dynamic cyclic loading or deformation, the maximum values should be reduced
to approximately 30% of the figures quoted, depending on frequency.
3. For medium and low incidence loading and deformation, the tabled values may be increased up
to 2 to 3 times.
4. Combined stressing in the different modes and the effects of stress reversals may require a more
critical assessment.
Radial Torsion Conical Recommended
Dimensions in mm Stiffness | Max. Load | Stiffness | +/-beta | Stiffness | +/-alpha | Weight Housing
Type Part no. d D A B E F G | kN/mm kN kNn/rad | degrees | kNm/rad | degrees (kg) Diameter (mm)
Centre Bore | 10-00237-01 | 286 | 905 | 70,0 | 762 93 58 28 8 28 6 25 | 90475790513
Centre Bore | 10-01099-01 | 44,5 | 127.0 | 1016 | 1048 87 93 6.8 7 6.2 7 64 | 126.98/127.04
Centre Bore | 10-00273-01 | 50,1 | 127.0 | 1016 | 1048 260 220 15 6 13 5 63 | 126.98/127.04
Centre Bore | 10-03723-01 | 37,1 | 150,0 | 1200 | 140,0 150 205 12 8 11 8 80 | 150.02/150.07
Centre Bore | 10-03078-01 | 31,3 | 127.0 | 1016 | 120,0 87 93 68 7 6.2 7 64 | 126.98/127.04
Trunnion | 10-00878-01 | 48,0 | 90,6 | 70,0 | 170.0 | 30,0 | 130.0 [ 20,5 | 90 58 28 8 28 6 30 | 9047/9051
Trunnion | 10-00304-01 | 50,5 | 1048 | 762 | 170,0 | 30,0 | 130,0 [ 19,0 | 220 150 45 8 7.5 6 58 | 104.76/104.80
Trunnion | 10-03615-01 | 50,5 | 1048 | 762 | 1950 | 30,0 | 1520 [ 232 | 220 150 45 8 7.5 7 61 | 104.76/104.80
Trunnion | 10-02512-01 | 50,5 | 1048 | 762 | 1700 | 30,0 | 1300 | 20,8 | 220 150 45 8 7,5 7 58 | 104.76/104.80
Trunnion | 10-02513-01 | 50,5 [ 1048 | 762 | 1950 | 30,0 | 1520 [ 250 | 220 150 45 8 7.5 7 61 | 104.76/104.80
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® Control Links

Features

A range of Control Links incorporating Spherilastik™ Bearings
are available and typical sizes are listed below. Further details
are available on request.

— Typical applications on off-highway vehicle suspensions,
traction and braking reaction rods and panhard rods.

— High load capacity with integral maintenance free Spherilas-
tik™ flexible bush.

— Option for either a through hole or pin type end connec-
tion.

Acrs +1.5

A‘\l‘\l ﬁl\\\

General guidance notes for selection:

1. Properties quoted for the components in this leaflet relate to continuous steady loading or
deformation conditions.

2. For continuous dynamic cyclic loading or deformation, the maximum values should be reduced
to approximately 30% of the figures quoted, depending on frequency.

3. For medium and low incidence loading and deformation, the tabled values may be increased
up to 2 to 3 times.

4. Combined stressing in the different modes and the effects of stress reversals may require a more
critical assessment.

Spheralastik A Max. Load +/- beta +/- alpha Weight
Part no. Part no. Type Distance kN degrees degrees (kg)
10-03292-01 10-00237-01 1 720,0 58,0 6 8 16,0
10-03283-01 10-00878-01 2 490,0 58,0 6 8 12,0
10-03280-01 10-02512-01 2 530,0 80 7 8,0 28,0
Trelleborg Industrial AVS operates a policy of ¢ i and devel . We reserve the right to change design and specification of our products without prior notification or alteration of literature.
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Conical Bearing @

Each bush comprises of a high tolerance conical metals with
high quality natural rubber compounds featuring low creep and
high tear and tensile properties. This provides for high fatigue
resistance at high loads and movements. They provide good
shock attenuation whilst providing good control in the radial
and axial directions.

Features

Conical bearings are used usually in pairs to transfer radial &
axial loads but allowing large torsional movement and some
conical. These are therefore suitable in applications where con-
trolled flexibility is required such as in large travel suspension
systems.

The high accuracy components provide

— High fatigue life
— Wide radial load range

— High torsional movement

D1
d2
D2

7L ’\ﬂ
RN

7 &
D
S

AN
D2z

i 7
The conical bearings shall be mounted in pairs and
preloaded axial rougly 7 mm each.

Installed with an axial pre-load.

Dimension (mm)

Part no.

D1

d1

D2

d2

H2

10-01401-01

215,5

149

194,5

120,5

80
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® Suspension spring

Trelleborg IAVS suspension springs are designed to provide a
maintenance free flexible load bearing component allowing
angular and shear movement whilst supporting high axial

loads.

The latest FE analysis technology has been applied to ensure
maximum reliability and minimum stress points whilst main-
taining an uncomplicated design to minimize manufacturing
COSts.

Features

Each component is manufactured from high strength steel
with high impact and wear characteristics with heavy-duty top
and bottom plates to resist negative loading and provide safe
anchor points.

There is also a built in fail-safe device to prevent total mount fail-
ure in the case of severe overload. These are also manufactured
from the highest-grade steel to provide high tensile strength
without compromising embrittlement.
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n n : o n
— - A H
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Dimension (mm) Fail Safe Max. Load
Part no. A B C D d E F H t system kN
10-01640-01 190 150 160 180 17 180 15 Bolt 150
10-01641-01 190 150 160 180 17 182 15 Bolt 150
10-01677-01 220 180 180 210 22 203 20 Bolt 400
10-03501-01 170 140 140 165 14 55 18 150 9,5 Chain 55
10-03132-01 190 150 160 184 16,5 185 10 N/A 70
10-00951-01 190 150 160 184 16,5 80 25 185 10 Chain 70
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Washer @

Top and bottom washers
Overload and rebound washers (top and bottom) are necessary

to limit maximum movement in the event of shock loading and

to provide fail-safe connections for mobile applications.

Type A Type B Type C
Steel Washer Top Stepped Steel Washer Rebound Washer with Rubber
| oA - oB , oA ,
| L_ ‘ 9] ‘ D ¢
il Wy
i - 1 — ] — T T—
Lo || 28 |
OE -
B oB
A
I
Dimension in mm
Part no. Type A B © D E Top Washer to: Bottom Washer to:
20-00531-01 A 50 10 4 17-0379, 17-1629, 17-1743 & MCR 27/1908 17-0379 & MCR 27/1908
20-00536-01 A 51 16 4 MCR 51/3216 17-1690, 17-1691 & MCR 51/3216
20-00416-01 A 52 12,5 3 17-1690, 17-1691, HK 60, EH 4850 & MCR 45/2810 EH 4850, HK 60 & MCR 45/2810
20-00644-01 A 55 20 5 HK 600
20-01495-01 A 66 16,2 5 17-2190, MDS 66/4020, EH 6463 & MCR 64/3820 MDS 66/4020, EH 6463 & MCR 64/3820
11-1009, 11-1028, 17-0391, 17-0566, 17-0890, 11-1009, 11-1028, 17-0276, 17-0277, 17-0285,
20-00532-01 A 80 16 5 17-1032, 17-1865, MCR 75/4624 & MDS 80/3820 17-0311, 17-0341, 17-0391, 17-0566, 17-0890,
17-1032, 17-1865, MCR 75/4624 & MDS 80/3820
20-00003-01 A 80 20,5 8 11-1027 11-1027
20-00533-01 A 100 20 6 17-1101, 17-1650, 17-1843, EH 9075 & MCR 95/5119 17-1101,17-1650,17-1843, EH 9075 & MCR 95/5119
20-01494-01 A 100 17 7 17-2178 & 17-1997 17-1997
20-01493-01 A 124 22 9 17-1984 & 17-1931
20-00534-01 A 139 24 10 11-1029, 17-1550, 17-1814 17-1814 & 15-1550
20-00529-01 B 55 12 4 2 25 17-0189, 17-0241, 17-0248, 17-0472 & 17-0479
20-00528-01 B 80 20 5 2 35 17-0225 & 17-1227
20-00773-01 B 80 16 5 2 31 17-0276, 17-0277, 17-0285, 17-0311 & 17-0341
20-00643-01 B 110 20 5 3 52,5 HK 600
20-00527-01 B 116 24 8 4 47 17-0146 & 17-0168
10-03724-01 @ 47,5 10 32 3,15 24 17-1629 & 17-1743
10-00524-01 © 50 12 4 2 25 17-0189, 17-0241, 17-0248, 17-0472 & 17-0479
20-00036-01 © 75 20 6 3 50 17-0225 & 17-1227
20-00031-01 © 100 25 7 4 47 17-0146 & 17-0168
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