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ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
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ISO 20171

This first edjtion of ISO 2017-1, together with 1ISO 2017-2, cancelskand replaces ISO 2017:1982, whicH

been technigally revised.

ISO 2017 cqnsists of the following parts, under the general-titte Mechanical vibration and shock — Res

mounting systems:

— Part 1: Technical information to be exchanged for'the application of isolation systems

— Part 2: Technical information to be exchanged for the application of vibration isolation associated|
railway systems
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Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
sk of technical committees is to prepare International Standards. Draft International Stand
the technical committees are circulated to the member bodies for voting.)Publication a

Standard requires approval by at least 75 % of the member bodies casting a\wote.

drawn to the possibility that some of the elements of this document¢may be the subject of p
hall not be held responsible for identifying any or all such patent rights.

was prepared by Technical Committee ISO/TC 108, Mechanicalvibration and shock.
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Introduction

This International Standard is limited to the consideration of resilient devices.

1:2005(E)

Some suppliers of shock and vibration isolators (resilient mounts) have experience covering a wide variety of
appllcatlons In most mstances they are willing to use this background |nformat|on for solvmg the user's

custpmer, the user or the producer of the vibration source or receiver has not furmshed sufﬂcrent
regarding the application.

—because the

information

On the other hand, the user is sometimes handicapped in applying isolators properly, because|the supplier
doeq not furnish sufficient technical information. Consequently, the users must conduct their own ¢xperimental

evalyiation of the isolator and may unknowingly duplicate work already carried out by the supplier.

With|some vibration sources or receivers, the producer provides the isolating-system. To do that, the producer

needs all the information from the customer relating to the future application, site and environment.

This|International Standard is intended to serve as guide for the exehange of technical informat
the qustomer, the supplier of resilient devices, and the producer of‘vibration sources or receivers
for their proper application.

© I1SO 2005 — All rights reserved
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Mechanical vibration and shock — Resilient mounting
systems —

Part 1:
Technical information to be exchanged for the application of
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ISO
mec

lation systems

Scope

part of ISO 2017 establishes requirements to ensure the appropriate_exchange of informaf
5, manufacturers and suppliers of vibration sources and receivers-egarding the applicatior

cted to vibrations and shocks generated by machines, railways, road traffic and other
hal sources where the vibrations are usually transmitted through the ground to a building.

part of ISO 2017 is applicable to the use of new products (source or receiver), and can also
ously installed products when the user wishes to solve a newly arisen vibration problem.

not to be considered as a manual for the désign or installation of an isolation system.
ents of vibration isolation are shown in Annex*A, for information only.

part of ISO 2017 is intended to provide-appropriate responses to questions highlighted by
isers (e.g. why, what, when and how.to isolate mechanical systems).

Normative references
ences only the edition cited applies. For undated references, the latest edition of the
ment ( including-any amendments) applies.

P041:1990, Vibration and shock — Vocabulary

D688:1990, Mechanical vibration and shock — Analytical methods of assessing shock 1
hanical systems — Information exchange between suppliers and users of analyses

following normative-'documents are indispensable for the application of this document.

ion between
of isolation

ms. The sources and the receivers can be machines, strdctures, people or sensitiveé equipment

bxternal and

be applied to

Examples of

he producer

For dated
referenced

esistance of

ISO 10846-4:2003, Acoustics and vibration — Laboratory measurement of vibro-acoustic transfer properties
of resilient elements — Part 4: Dynamic stiffness of elements other than resilient supports for translatory
motion
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 2041, 1ISO 9688 and ISO 10846-4

and the follo

3.1

wing apply.

resilient device
flexible element or system used between an equipment item and its supporting structure to attenuate the
transmission of shock or vibration from the equipment to the structure or from the structure to the equipment

3.2
vibration s

urce

simple or myltiple solid, liquid or gaseous body causing vibration in its environment

NOTE T

3.3
vibration re
all structure
source

34
customer
user or purc

3.5
producer

Nis covers sources such as machinery, traffic, explosions, wave loading and wind loading.

ceiver
or elements of structures responding to vibration energy emitted by an internal or ext

D

naser of a product (building, machine, etc.)

party constriicting or manufacturing a product that needs to be, isolated from internal or external vibration

3.6

isolation supplier

party respory

vibration as
NOTE 1 In
NOTE 2 T

purchase eler

sible for providing and installing an isqlation system which will meet the requirements to re
bgreed upon with the customer

certain cases, the producer and the supplier may be the same party.

ne customer, the producer or.the supplier may each mandate subcontractors to execute the work
nents. From a legal point of view, all three remain responsible in the case of failure of the project.

4 Purpose of vibration isolation (why isolate mechanical systems)

The purpose
taking actio
following:

a) the safe
b)
c)
d)

e)

meeting

of vibrationfisolation is to protect people and mechanical systems from vibrations and shoc
h on thexsource or the receiver of the vibration. The purpose may include assurance o

ernal

duce

or to

s by
f the

£ 4l Ho | PSP I P H F P 4+l Ho ' H RS L£
y Ul urc mrauotial UUIIUIIIH bUIILaIIIIIIH arc VIUIGLIIIu CUUIPITITTIU TLOTIT,

the safety and comfort of the operators of the vibrating machine;
the safety and comfort of bystanders near the vibrating machine;

the security of a building located close to a source of vibration, such as an industrial plant or railway;

the security of sensitive equipment in buildings;

the correct operation of the isolated equipment;

regulatory requirements.

the comfort of people in temporary or permanent habitations that may be subject to vibration excitation;

© 1SO 2005 — Al rights reserved
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What is to be isolated

Source isolation

The purpose in this case is the protection of the environment in the vicinity of a vibrating source by modifying
the input at the source level. This may include

a)

b)

c)

5.2

Where source isolation is impossible or impractical (i.e. environmental sources),cas-for railways o
here source isolation has proved unsatisfactory, receiver isolation js~\applied. Sometimes it is an
ecorfomical compromise. It may include applying isolation to

or w

a)

b)

sys

A vigration isolation system may be used additionally to design measures for reducing vibration. |
substituted for such measures; but it may be applied as follows:

a)

b)

isolation of the machine emitting vibrations,

isolation of the rail track and surrounding subsystems, such as the soil systems for new
ailways_and

and existing

Receiver isolation

B machine operator's workstation,

B new building or elements of the building in the neighbolrhidod of a railway, tunnel, or
roadway,

h sensitive building (concert halls, laboratories, or sensitive installations),
he support of sensitive equipment (laser tables,;eomputer discs, electronic microscopes, etc.

solation from environmental sources.

Applicability of vibration isolation (when to isolate structures or mechan
tems)

when vibrating machines are designed or installed,;

Wwhen.jbrating sources are displaced or modified;

when structure-borne noises occur;

solation of the road embankment and viaducts for highways and removal (suppression)-ef.irr¢gularities.

r road traffic,

heavy traffic

, and

ical

shall not be

when constfuctions, installations or buildings containing vibrating machines are designed or myodified;

when designing and constructing buildings, especially sensitive ones in the neighbourhood of railways or

high-traffic roads;
when designing or ordering sensitive equipment;
when receiving complaints from people working or living in the area of vibration sources;

when the limiting values specified in legislation for vibration are exceeded.

© I1SO 2005 — All rights reserved
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7 Measurement and evaluation of vibration conditions

In order to choose the correct isolation mounting system, it is necessary to make prior measurement and
evaluation of vibration in the site.

Measurements shall be made under the environmental conditions relevant for the location of the source or
receiver. The measurements and analysis should help to provide an understanding of the origin of the
problem and possibly give an indication of the solutions. Measurements shall be made in accordance with an
appropriate standard and this standard shall be identified.

The measuring position shall be defined in a contract, and the mounting points of transducers and the

directions o

These meas
cycle of the

For source
vibration wi
frequencies

For receiver
the inherent

8 Inforn
In order to s
between the
optimized is
information

replacement

The choice
isolated stry
structure (arn

It will often
from the use

The informa
In every cas

the prog

measurements shall be reported.

urements shall include time history monitoring over a sufficiently long period to cover/the wo
source of vibration.

measurements, analysis of frequency responses for the structures that transmit and re
| help to avoid coincidence between dominant frequencies of the solrce and the na
pf these structures.

measurements, determination of the background vibration shall be<carried out in order to
level below which no solution is normally necessary.

ation for the choice of an isolation mounting system

elect appropriate isolators and to correctly fit the isdlation, an exchange of information is ne
producer, the supplier of the isolator and the customer. Clause 9 lists the information require
plation. If the source or receiver producer is also the supplier of the isolation system, some g
requested may seem to be not relevant. Nevertheless, this information may be useful
parts have to be provided and should be*part of the instruction handbook.

of the isolation system shall take-'into consideration not only the static characteristics 0o

d other sources).

pbe necessary for the supplier of a vibration isolation system to ask for more detailed inform
r in order to provide thie best possible solution.

ion is different inthe case of source or receiver isolation.
b, the people,concerned are
ucer (of.the source or receiver),

plier of the isolation, and

rking

ceive
tural

now

eded
d for
f the
vhen

f the

cture, but also its dynamic characteristics and the dynamic characteristics of its surrounding

ation

the sup

the cust

9

9.1 Gene

omer of the source or receiver.

Information to be supplied by the producer of the source or receiver

ral

The manufacturer shall supply to the user as much of the information listed in 9.2 and 9.3 as is needed to
ensure proper installation. If necessary, the manufacturer should obtain information from the supplier of the
vibration isolation system.

© 1SO 2005 — Al rights reserved
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The main vibration sources to be considered in this part of ISO 2017 are machines.

9.2

9.21

Information to be supplied by the source producer

Machine drawing

A drawing shall be furnished giving the following:

a) the outline and installation of the machine, if appropriate, including an intermediate foundation specified
by the machine manufacturer;

d) ppecifications of bolt sizes and special connectors for securing the machine; the locations of
apped holes, tolerances, and any special material considerations shall be indicated on the drawing;

g)

h)

9.2.2
The
freqy
instg
Exar

a)

b)

he overall dimensions;

he total mass and the location of the centre of gravity (rotational inertia shall also be included

dentification and direction of the three mutually orthogonal axes of origin/in the centre of d
Linit to be isolated under conditions of preferred orientation;

he normal machine orientation with respect to the vertical axis; the direction of the ma
vibration shall be indicated,;

feasible structural attachment points (these points frequently determine the isolation system
brientation, centre of gravity, etc.);

he structure and dimensions of the supporting surface of the mechanism, with indic
connection of this surface to the mechanism bedy.

Vibration excitation
vibration excitation by a machine, as characterized by its exciting forces and couples as
ency, or in the form of a time 'history, shall be described in the detail necessary to ens
[lation and use of the machin@ry.
nples include the following:
Fotational frequency forces and couples;
forces and couples caused by reciprocating masses;

orque teaction couples;

bmplitudes and/or frequencies of fluid pulsation phenomena;

).

httachments,

ravity of the

or shock or

in relation to

ation of the

h function of
Ure the safe

e) frequencies of aerodynamic phenomena (e.g. for fans);

f)  electromagnetic forces and frequencies associated with electrical rotating machines or transformers;

g) dynamic characteristics of the isolation system on which the mechanism has been tested;

h) distribution of vibration (in three directions) over the surface of the mechanism mounting and where

electric cables and pipes may be mounted;

i) factors ensuring that the isolation system does not introduce specific vibration levels that are detrimental

to the machine.

© I1SO 2005 — All rights reserved
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9.2.3 Special requirements

Special features peculiar to the equipment shall be covered in the machine description and by drawings.
Examples of such special features are as follows:

a)

electrical connectors, tubing, ducting or piping which might modify the mechanical response of the
mounting system (type, size, stiffness, etc.);

externally applied forces and moments;

required access areas;

minimuvln clearance required for cooling air flow; any temperature gradients which might adversely. ;Lffect

isolator

maximum clearance between the equipment and the foundation, where applicable;

alignmeint requirements for shafts.

9.24 Elec

Provisions fq

9.2.5 Sped

operation shall be shown on the drawing and the expected temperature range shall be-given;

rical features

r grounding and applicable specifications shall be indicated in acoté on the drawing.

ial requirements for mechanical stability

Special requirements for mechanical stability shall be given. Far, example, special care is needed where

equipment

gravity, or w

9.3

9.3.1

The designsg

Information to be supplied by the receiverproducer

isolation sys|

a)

f)

a drawing of the structure detailing the nature, dimensions and the position of the bearing elements (s

concret
categor
position

position

Building

vith a high or variable centre of gravity is supported by isolators located below the cent
here uncompensated side thrusts exist.

r and constructor of the building shall supply the following information to the supplier o]
femn:

p, combined);

y of the foundation expected to be used (shallow, deep);
of the fodndation in relation to tunnels or traffic roads;

of any underground water table;

re of

f the

steel,

function

maximu

Of the Tuture bullding (of1Tices, laboratories, habitalion, manuftacturing or particular equipment);

m admissible vibration level for equipment to be used in the building.

9.3.2 Sensitive equipment

The producer of sensitive equipment shall supply the following information about the equipment to help the
user to choose the proper location and set up of the equipment:

a)

b)

overall dimensions;

total mass and the position of the centre of gravity;

© 1SO 2005 — Al rights reserved
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c) feasible structure attachment points (three points frequently determine the isolation system);
d) acceptable vibration level measured at the base of the equipment;

e) any particular natural frequency to be avoided at the equipment base.

9.3.3 Vehicles

The designer of a vehicle shall supply the following information to the manufacturer of seats or secondary
elements (partitions, doors, etc.) and furniture in the case of boats:

a) motor and transmission characteristics as well as intermediate systems, such as torque copverters and
Clutch systems;

b) pominant frequency and frequency range of the rotating systems;
c) patural frequency of the suspension systems;

d) Expected road and sea state characteristics for each vehicle category (€.g! private, agriculture, road and
construction engines, boat);

e) maximum permissible level of vibration for the user of the vehicle;

f) maximum permissible structure-borne sound (re-radiated).to{be perceived by the user for gach zone of
he vehicle.

10 nformation to be supplied by the customer
10.1] Information to be supplied by the user of the source

10.1{1 Technical information on the surrounding structure of the machine

A brlef description, sufficient for uhderstanding the technical details of the proposed arrangemegnt, shall be
provided. The following information should be included:

a) fype of structure in which the machine is to be mounted (e.g. ship, steel building, concrete bullding, power
blant) and its dynandic)characteristics (e.g. resonance frequency, modes, damping);

b) Jocation in the-structure (e.g. engine room, main deck, roof);
c) data on the)supporting structure (ground conditions, such as the permissible load of the grqund, ground

water,_Tevel versus floor, natural frequencies, and input mechanical impedance of the supporting
structure);

d) Isolation criteria or User’s criteria for acceptance (neighbourhood, such as residential area, industrial area;
type of neighbouring machines, such as testing machines, punching machines);

e) possible seismic activity level.

10.1.2 Vibration and shock evaluation of the surrounding structure

The vibration and shock evaluation of the surrounding structure before the installation of the machine shall be
described with respect to the three axes in terms of the magnitude (displacement, velocity, or acceleration),
corresponding frequencies, and the duration over which this will occur. Time history, spectral analysis and
other descriptive parameters shall be included.

© 1SO 2005 — All rights reserved 7
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10.1.3 Environment

The user shall supply, as applicable, the following information on the climatic environment:

a) upper and lower temperature limits;

b) humidity, presence of water, sand or dust, salt spray, ozone, oils, solvents, radiation, etc.

10.2 Information to be supplied by the user of the receiver

Existing buildings are the main receivers of vibration, but it is often economically impractical to isolate the

building except for certain important projects where the cost is deemed acceptable. In this case, anl

substructure

The receive
system may

A brief desd
shall be pro

a) type of gquipment to be isolated;

b) type of $tructure in which the equipment is mounted;

c) location
d) data on
isolatior
e) criteria
f)  descript
by amp

g) informa

11 Inform

11.1 Phys

The supplie
the isolation

isolation (“box in the box”) technique may be applied.

isolation mainly concerns sensitive equipment or machine operator work stations'\The isol
be designated by the producer or by the supplier of isolation according to user’s‘demand.

ription, sufficient for a complete understanding of the technical details of the proposed sy4
ided. The following information should be included:

of the equipment in the structure;

the supporting structure (e.g. natural frequencies, dynamic stiffness, coupling with the vibr
system);

or acceptance of isolation efficiency;

itude, frequencies and duration;

ion on environmental condition\(e.g. temperature, humidity).

ation to be provided by the supplier of the isolation system

cal data of the)isolation system

of the isolation system shall provide the following detailed information on the characteristi
system:

the

ation

tem,

ation

on of vibration conditions in the surrodnding structure, with respect to the three orthogonal axes,

cs of

a) type of

sOlation system;

b) material

s of the isolation system;

c) mass of the isolation system;

d) levelling features;

e) static stiffness of isolators;

f)  maximu

m and minimum weight forces (expressed in newtons) under the operation conditions of the
machine;

© 1SO 2005 — Al rights reserved
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g) dimensions, structure, mass, location and orientation of the isolation system (e.g. drawing), including any
intermediate structure;

h) any creep of the isolators relative to load and time;
i)  special requirements for air-mounted systems;
j)  chemical-, sunlight- and oil-resistant isolator materials;

k) maximum stress and strain relationships (nonlinear characteristics).

11.2 Dynamic behaviour
The pupplier shall describe the translational and rotational dynamic behaviour of the isolation’system in terms
of dynamic stiffness. The environmental conditions and the rate of loading under which-the load-deflection
data| were obtained shall be described and tolerances shall be given. However, Wwhere necegsary, as an
alterpative the supplier may describe the dynamic behaviour by transmissibility characteristics mgeasured in a
test [set-up that is fully described. Dynamic behaviour may be related to variations in the following input
parameters:

a) frequency response as a function of load;
b) Bmplitude;

c) [emperature;

d) damping: dynamic stiffness and damping for direction (for details of orientation and frequepcy range of
nterest, see ISO 10846-1, ISO 10846-2 and ISO 10846-3).

The |supplier shall describe the performance oftthe isolation in the three principal directionls, indicating
applicable frequencies and internal resonance:

11.3 Durability

The |supplier shall present information on the durability and anticipated changes in physical characteristics
during the life of the material, such as the following:

a) endurance limit assoeiated with repeated deflections and shocks;
b) rreep (permanent deformation) data, where applicable, and how the data were obtained;
c) Rgeing effects due to storage in specified environments, including maximum and minimum temperatures;

d) maximum permissible displacement before restraint is required.

11. EIIViIUIIIIIEIItdi ddtd
The supplier shall supply the following information on the isolators, as necessary to ensure proper use:

a) upper and lower temperature limits beyond or below which the isolator under rated loads will not properly
perform its function or will undergo permanent changes in characteristics;

b) ability of the isolator to withstand corrosion or deterioration caused by such factors as humidity, water,
salt spray, fungus, ozone, oils and fuels, corrosive vapours or sunshine;

c) ability to perform under adverse conditions, for example, in an atmosphere loaded with sand or dust;

d) permissible storage environment.

© 1SO 2005 — All rights reserved 9
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11.5 Maint

The supplier
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enance data

shall supply details of any maintenance, periodical inspection and service requirements.

12 Guidelines for the validation of isolation performance

Normally, the supplier of isolated machines or the supplier of isolating systems has contractual or guarantee
requirements to prove the performance of the vibration isolation after it is installed in the surrounding structure
of the source or of the receiver itself. This performance shall be evaluated by an experimental method.

Where machjines are made by mass production, such evaluation may be performed under nominal installation

conditions, and that information may be used in qualifying the installed vibration performance. In such dases

the manufagturer shall provide information on the installation conditions that have been used for the
evaluation.

If relevant, the following requirements apply:

a) measurgement and evaluation of vibration shall be made by an independent_party specialist bgfore
installatfon; it shall be performed in predetermined measurement locations and-under the environmgental
operating conditions expected for the future machine;

b) after ingtallation, measurements shall be made at the same logations and conditions, using the
measurgment method specified and the specified processing and analysis of the results;

c) measurgment positions and the measurement results shall be reported;

d) acceptaple values shall be communicated to the machine supplier (or machine/isolator supplier);

e) limit valpes accepted by the supplier shall be specified in the contract;

f)  values heasured shall be compared with the contractual limit values.

In the case| of correction of an existing situation, the measurements should be made under the game

conditions ap given in Clause 7 in defined_positions. These positions should be the positions of the distyrbed

subjects (opgrator’s or worker’s positions,office floors, neighbouring building, etc.).

As in Clausq 7, acceptable limit values should be defined contractually between the user and the supplier

After correction, measurements should be carried out as described in Clause 7. The results should be

compared td the contractual\values.

In more complex situations, more detailed measurements will be required.
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Annex A
(informative)

Elements for vibration isolation

Object of this annex

This

systems. It does not represent an exhaustive survey of isolation systems and should not belused

forc

informative annex has the objective of helping the user to understand the different function

hoice of an isolation system.

5 of isolation
as guidance

e. they are
d in practice
ration in the

A.2| Springs

A.2/1 General

Springs are used to provide elastic vibration and shock isolating” supports for machines; i
con%ruction elements which deform, predominantly, elastically. Adeal springs cannot be realise

sincg¢ each spring shows a certain amount of mass and damping: While for the calculation of vilj

freqyency range of interest in this part of ISO 2017, the mass)of the spring may be ignored, the damping is
strorgly dependent on the spring material.

A.2.

Becs
sprin

Defo
com

envitonmental conditions such asttemperature. The long-term creeping depends strongly on the

of th

Usually, the static and dynamic stiffnesses of elastomer springs are different; the dynamic stiffne

than
stiffn

In g¢

The

2 Elastomer springs

use of its elastic deformability and its small Young’s modulus, elastomers are appropriate
gs. Compared to metal springs, elastomer'springs have larger material damping.

rmation characteristics, such as stiffness and damping, depend on the choice of basic mat
ponents of the material mixture, as well as the shape of the spring. They are also

b material. The material has-viscoelastic properties.

the static. The natural frequencies of the isolated system should be calculated only from
ess. With elastomef springs, vertical natural frequencies can be between 6 Hz and 20 Hz.
neral, the-load-deflection curve is nonlinear but, in practice, for operational loading it can be |

following factors are important for the load capacity and the durability of elastomer springs:

materials for

brial and the
affected by
composition

Ss is greater
the dynamic

nearized.

d)

nfnriﬂlc, additions - and hqrdnncc;

design of the spring;

static load and dynamic load;

vibration amplitude and frequency of the vibrating system.

Because of their flexible design, connection with metal parts, and the wide range of possible material
combinations, these springs may be adapted to a wide range of applications.

Elastomer springs may be used as single elements or as distributed plates or mats.

© I1SO 2005 — All rights reserved
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The detailed design of elastomer springs is determined by the type of loading (compression forces, shear
forces, torsion moments, bending moments, or combinations thereof). Figure A.1 shows some examples of
elastomer springs.

For large, distributed compression loads, elastomer springs in the form of plates or mats are common. The
vertical natural frequencies are usually higher than 12 Hz for these installations.

Figure A.1 — Examples of elastomer springs

A.2.3 Meterl springs

Metal springs are not sensitive to large temperature differences and they are resistant to most organic
substances.

For the vibration isolation of machines, it is preferable to use metal springs that are made especially for this
purpose from spring steel in the form of wire strings, plates and rods. There is no significant difference
between the static and dynamic stiffnesses of metal springs. Depending on the type and design of the spring,
the load-deflection curve can be linear, progressive or digressive. With metal springs, vertical natural
frequencies of 1,5 Hz to 8 Hz can be achieved. Metal springs have the ability to store high deformation
energies at large deflection amplitudes. Their spring characteristics do not change with age.

Figure A.2 shows examples of different types of metal springs and their load-deflection curves.
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The hatched areas indicate hysteresis due to friction damping.

Figure A.2 — Metal springs and their load-deflection curves (characteristic)

The helical compression spring is the metal spring generally used for the vibration isolation of machines.
Because of its largely linear characteristics over a wide deflection range (load-deflection curve) and the wide
choice of spring stiffness available, for all axes, this type of spring is particularly well suited for application to
the resilient mounting of machines of most types.

The transverse or horizontal spring constant of a helical compression spring can be varied over a wide range,

relative to the vertical spring constant, by an appropriate choice of spring dimensions. Figure A.3 shows an
example of a spring unit made of helical compression springs.
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