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INTRODUCTION TO
VIBRATION ISOLATION

DATA SHEET No: 10/1100/F/001E

Rubber in shear mountings W Positional isolation hangers
B CLAMPAD isolation pads W Spring and rubber isolation
assemblies
B Open spri ng mounti ngs up to B Inertiabase systems
100mm static deflection
B Flexible connections
B Caged spring mountings up to .
50mm static deflection W Floating floor systems
B Restrained spring mountings up W Technical application back-up
to 25mm static deflection W Vibration surveys
To isolate unwanted machine vibration, it was once sufficient to plantrooms. Equipment vibration therefore can be a major
mount the offending equipment on a piece of cork or felt. But problem in such structures.

today, with greater knowledge and higher expected standards,
this traditional solution is usually inadequate, both in large
building structures and in general industrial enviroment.

In building construction, improved design allows lighter but

Similarly in general industry, the size of vibration producing
equipment is increasing whilst the community and workforce
demand improved living and working conditions, free from
severe vibration or structure born noise.

inherently more flexible structures to be used. At the same Both situations require engineered vibration control systems
time, increasingly powerful air-conditioning and auxiliary which give predictable results appropriate to the surrounding
equipment is needed and may often beinstalled in upper level environment.

IMPORTANCE OF STATIC DEFLECTION
Isolation of vibration is accomplished by supporting the of compression (i.e. static deflection) of the mounting.
equipment on resilient mounting elements such as springs or The greater the static deflection which can be achieved
rubber, which compress under the equipment weight. The (without compressing too solid) , the better will be the
degree of isolation achieved is directly related to the amount resulting vibration isolation.

ISOLATION EFFICIENCY CHART s10-

This chart illustrates the theoretical relationship between 1o

isolation efficiency, disturbing frequency and static deflection 120
(or dynamic natural frequency) for asimpleisolation system on 1907
arigid foundation. It is also grouped into zones suggesting

8.0
isolation efficiency ranges appropriate to different applications. 70+

6.0

To use the chart, determine the lowest rotation speed of the 507

equipment and consider this to be the disturbing frequency.
Move vertically to intersect the diagonal line corresponding to
the percentage isolation required; then move horizontally left
and read the dynamic natural frequency or static deflection
required of the mounting.

4.0—

30

25+

20

DYNAMIC NATUIRAL FREQUENCY (fn) HZ

It is sufficient to use static deflection to select the correct 15
isolator for spring mounted systems; but for rubber and pad
mounts, selection should be made on the basis of dynamic 1.0
natural frequency.

STATIC DEFLECTION (mm)

&8 § 3868 88 g

DISTURBING FREQUENCY CYCLESPER MINUTE
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EFFECTIVENESS OF
ISOLATION
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DATA SHEET No : 10/1100/B/001E

EFFECTIVENESS OF ISOLATION

The effectiveness of any resilient isolation system is usually
expressed in terms of its isolation efficiency, defined as the
percentage of the total vibratory force which is absorbed by the
1solators.

Using the graph, the isolation efficiency of asimple

spring system may be estimated from given values of static
deflection and disturbing frequency. For rubber isolators, a
more realistic estimate is obtained by using values of dynamic
natural frequency instead of static deflection.

However, in assesing the level of isolation efficiency which
might be acceptable in any situation, consideration must also be
given to the following:

H Equipment type and operating weight

STATIC DEFLECTION GUIDE

The table provides a guide to the isolator type and necessary
static deflection for given values of operating speed and

isolation efficiency. It also suggests appropriate levels of
isolation efficiency for various operating locations.

To use the table, read the minimum static deflection directly
against machine disturbing frequency (operating speed) and
required isolation efficiency.

Two static deflection figures appear, one for basement or ongrade
installations; the other for upper level installations where

some allowance is made for flexibility of the supporting structure.
Select the appropriate figure.

For rubber and pad mounts, static deflections have been

corrected for average rubber hardness to approximate selections
based on dynamic natural frequency (see Isolation Efficiency
Chart on previous page)

B Magnitude and nature of the vibratory forces
H Restriction on equipment motion (see Inertia Blocks )
l Location of equipment within the structure

For example, an isolation efficiency of 80% is probably
satisfactory for a5 kW machine located in the basement, but
totally inadequate for a 100 kW machine installed on aflexible
upper level floor; particularly when adjacent to valuable office
or residential accomodation. In this case an isolation
efficiency close to 98% would be required.

The Static Deflection Guide shown below summarises the
important theoretical relationship between disturbing
frequency, static deflection and installed environment.

ISOLATION ISOLATION ISOLATION ISOLATION
EFFICIENCY EFFICIENCY EFFICIENCY EFFICIENCY
90%
DISTURBING | GROUND | UPPER |GROUND | UPPER | GROUND | UPPER | GROUND | UPPER
FREQUENCY | FLOOR | FLOOR | FLOOR | FLOOR | FLOOR | FLOOR | FLOOR | FLOOR
RPM  HZ ISOLATOR STATIC DEFLECTION (mm)
High Deflection | 200 33 | 125 190 250 * * * * *
Springs 300 5.0 60 90 110 150 190 250 * *
25mm Deflection| 500 8.3 20 35 50 70 90 190 230
Springs 700 117 | 11 18 20
Rubber 1000 16.7| 6 10 10
Mountings 1500 25.0 3 5 5 8 8 11 20 25
. 2000 33.3 2 4 4 6 6 8 11 15
Pad Mountings
3000 50.0| 0.8 15 15 3 4 5 7 10

NON-CRITICAL | GENERAL CRITICAL
AREAS AREAS AREAS
Multi-storey Mt storey
Factories Schools Bldgs Hous:
Workshops Dept. Stores Offices ord Areas
Garages Supermarkets Hospitals- e
Warehouses Telephone Service Areas oo
Laundries Exchanges Churches Thestre
Basements Hotels Schools "
SOl s uditoriums
Libraries

* CONSULT NENDLE TECHNICAL DEPARTMENT

USING VIBRATION MOUNTINGS

Some simple guidelines for successful vibration control:

(1) Mounting support points and load ratings should be
selected so that the static deflections of all mountings are
as uniform as possible.

(2) Unrestricted movement of resiliently mounted equipment
is essential for effective isolation.

* Ensure that adequate clearance is maintained around the
installed equipment, particularly underneath it, to
permit free movement - especially where high deflection
mountings are used.

* All connections to resiliently supported equipment
should themselves be flexible. As well as restricting
equipment motion, any fixed connection can offer a
direct path for transmission of vibration to the
surrounding structure, bypassing the isolation system.

(3) Top heavy machinery, especially when mounted on a
narrow base, can become unstable if mountings are located
too close to each other beneath the equipment. Such
instability can be avoided by use of outrigger brackets
which space the mountings further apart and raise the
mounting location points closer to the vertical centre of
gravity of the equipment.

(4) A rigid base is essential for resiliently supported equipment
to avoid misalignment of drive components. Any flexibility
in the machine base should be eliminated by the addition
of steel stiffeners or use of a concrete inertia base.

(5) Piping, ductwork and ancillary equipment connections
should not impose dead |oads on the resiliently mounted
equipment . Their weight should be separately supported.

Individual data sheets are available for each type of isolator,
which provide further details on correct installation and
opereation.
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CLAMPAD™ ISOLATION E = DATA SHEET No : 10/1150/F/001E

MEDIA

CLAMPAD 1SOLATION MEDIA

APPLICATION
™
CLAMPAD MEETS THE NEED FOR COST EFFECTIVE VIBRATION ISOLATION OF

PUMPS AND SECONDARY HIGH FREQUENCY ISOLATION FOR AIR HANDLING
UNITS, CHILLERS, PIPEWORK, TRANSFORMERS & FLOATING FLOOR SYSTEMS.

CLAMPAD RANGE INSTALLATION SUGGESTIONS

PUMP ISOLATION PIPEWORK ISOLATION

CLAMPAD
= CLAMPAD

wRy AHU SECONDARY
NR15 TR ISOLATION
-
NR 3 )

ISOLATIOTIA\AI WASHERS
AHU CLAMPAD WASHERS

Reference: CIW - 6
ﬁ CLAMPAD

Sizes M4 - M20

[ ]
\ \
\‘H _ N CLAMPAD ISALSO SUPPLIED IN THE FORM OF
[\L -7"1‘ ISOLATION WASHERS TO SUTIMT STUDDING DIAMETERS
‘ | FROM M4 TO M20. CLAMPAD LOCATED EXTERNALLY
L S SHALL BE ESCAPULATED IN NEOPRENE AND CODED 'W'.
NM 30
\ \
£ |
= — o EGNGRGS”
K ] %
I | GBI
\ y PANGNONINGNDD
. |
NM 50
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TECHNICAL DATA DATA SHEET No : 10/1150/B/001E

CLAMPAD ISOLATION MEDIA

STANDARD CLAMPAD SIZE : Width 1000 Cut To Length

CLAMPAD™ STATIC LOAD CHARACTERISTICS

STATIC DEFLECTION mn

35 70 140 210 280 350
LOAD (Kpa)
——NH 12 (NH 6= NH12 X 0.5) —— NM 30 —-=— NM 50

CLAMPAD™ STATIC LOAD CHARACTERISTICS

STATIC DEFLECTION mn

6.25 12.5 25 37.5 50
LOAD (Kpa)

——NR 8 == NR 15 = NR 17

HEAD OFFICE: SOUTH WEST REGIONAL OFFICE:
THE SHIP, WEST STREET, BANWELL, SOMERSET, BS296DA.
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CLAMPAD ISOLATION MEDIA DATA SHEET No : 10/1200/F/001E

MODEL: NR3

PRODUCT INFORMATION :

Description :  Cork and rubber fibre mixture bound with polyurethane.

Application 1 Acoustic Barrier Impact insulation Material for various

types of flooring top finishes.

TECHNICAL DATA :

Dimension : Rolls
Standard Width 1000 mm
Length To Suit Application
Thickness 3 mm

Density ¢ appr. 470 kg/m3

Tensile strength :  appr. 0.6 N/mm’

according to DIN 53577

Elongation at break :  appr. 18%

according to DIN 53571

Temperature resistance : -40TO 100 C

Caloric conductivity :  approx. 0.12 W/mk

Thermal resistance ¢ 3mm /A =0.025 K/'W

according to DIN 52612

Building material class : B2

Impact sound insulation : 3mm - appr. 18dB when used with 2mm of PVC

E& EO
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CLAMPAD ISOLATION MEDIA DATA SHEET No : 10/1225/F/001E

MODEL: NR8

APPLICATION:

Applied under the entire screed area in dwellings, commercial and industrial
buildings e.g. on intermediate floors as an insulating layer under the screed in
workshops, store - rooms, industrial units, hotel entries, hotel kitchens etc.
BASIC MATERIAL:

Rubber compound

Resistant to ageing and deformation

DELIVERED IN:
Rolls, width : 1,250 mm
Sheets and strips, cut to size, only on request
Thickness : 8 mm profiled
PHYSICAL PROPERTIES:
Weighted reduction in impact sound pressure level
acc. to ISO 140-8 / ISO 717-2 :AL, =20dB
Calculation value for DIN 4109/89 :AL =18 dB
Mean value of dynamic stiffness
acc. to DIN EN 29052, part 1 :s'=47MN/m’
Weight/nt 13,6 kg
Caloric Conductibility 1 0.14 W/mK
Fire classification acc. to DIN 4102 :B2
Maximum load : up to 3,000 kg/m’
Elastic Modulus NR§
Pressure ( N/mm’ ) Deflection ( mm ) Elastic Modulus ( N/mm’ )
0.0015 0 -
0.0059 0.476 0.012
0.0118 0.863 0,014
0.0206 1.284 0.016
0.0294 1.605 0.018
0.0118 1.066 0.011
HEAD OFFICE: SOUTH WEST REGIONAL OFFICE:
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