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Introduction

Passive vibration isolators of various kinds are used to reduce the transmission of vibrations. Examples are
automobile engine mounts, elastic supports for buildings, elastic mounts and flexible shaft couplings for shipboard
machinery and small isolators in household appliances.

This part of ISO 10846 specifies a direct method for measuring the dynamic transfer stiffness function of linear
elastic syipports. long as the
elementg show an approximate linearity for vibrational behaviour for a given static preload. This part of ISO 10846
belongs [to a series of International Standards on methods for the laboratory measurement “of vilpro-acoustic
propertieg of resilient elements, which also includes documents on measurement principles,con a indifect method
and on a|driving point method. ISO 10846-1 provides guidance for the selection of the apprapriate part of the series.

method are useful for isolators which are used to prevent low-frequency vibration problems and to
structure-borne sound. The method is not sufficiently appropriate te- eharacterize completgly isolators
used to attenuate shock excursions.
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Acoustics and vibration — Laboratory measurement of

vibro-acoustic transfer properties of resilient elements —

Part 2:

Dynamic stiffness of elastic supports for translatory motion — Direct

methed

1 Scope

This part] of ISO 10846 specifies a method for determining the dynamic transfer stiffness for translatio

s of elastic

supports| under specified preload. The method concerns the laboratory measurement of vibrations on the input side

and blocking output forces and is called the direct method.

The method is applicable to elastic supports with parallel flanges (see figure 1).

NOTE 1 | Vibration isolators which are the subject of this part of ISO 10846/are-those which are used to reduce:

a) | the transmission of audiofrequency vibrations (structure-borne. sound, 20 Hz to 20 kHz) to a structure which may, for
example, radiate unwanted fluidborne sound (airborne, waterberne or other);

b) |the transmission of low-frequency vibrations (typically 1 Hz to 80 Hz) which may, for example, act
sulpjects or cause damage to structures of any size when vibration is too severe.

NOTE 2 | In practice the size of the available test rig(s) May restrict the use of very small or very large elastic sup

upon human

ports.

NOTE 3 | When an elastic support has no parallel flanges, an auxiliary fixture should be included as part of the tefst element to

arrange fqr parallel flanges.

NOTE 4 | Portions of continuous supports\ef strips and mats are used as test samples in this method. Wheth

er or not the

portion dgscribes the behaviour of the complex system sufficiently is the responsibility of the user of this part of ISQ 10846.

Figure 1 — Example of elastic supports with parallel flanges

J ¢

Measurements for translations normal and transverse to the flanges are covered in this part of ISO 10846.

The method covers the frequency range from 1 Hz up to a frequency f,, which is usually determined by the test rig.
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The data obtained according to the method specified in this part of ISO 10846 can be used for:

©1SO

O product information provided by manufacturers and to suppliers;

O information during product development;

O quality control;

O calculation of the transfer of vibrational energy through isolators.

2 Normayive references

The following standards contain provisions which, through reference in this text, constitute provisions of this part of
ISO 10846.| At the time of publication, the editions indicated were valid. All standards are subject to revision, and
parties to agreements based on this part of ISO 10846 are encouraged to investigate the possibility of applying the
most recent editions of the standards indicated below. Members of ISO maintain registers of currently valid
Internationgl Standards.

ISO 266:—}), Acoustics — Preferred frequencies.

ISO 2041:1P90, Vibration and shock — Vocabulary.

ISO 10846-[1:1997, Acoustics and vibration — Laboratory measurement of vibro-acoustic transfer properties of
resilient elefnents — Part 1: Principles and guidelines.

ISO 5347-311993, Methods for the calibration of vibration ahd- shock pick-ups — Part 3: Secondary| vibration
calibration.

ISO 5348:1p87, Mechanical vibration and shock — Mechanical mounting of accelerometers.

ISO 7626-111986, Vibration and shock — Experimmental determination of mechanical mobility — Part|1: Basic
definitions and transducers.

ISO 7626-2[1990, Vibration and shock'=— Experimental determination of mechanical mobility —| Part 2:
Measurema@nts using single-point translational excitation with an attached vibration exciter.

3 Definitipns

For the purposes of thisgart of ISO 10846, the definitions given in ISO 2041 and the following apply.

3.1

resilient element

(see vibrationisolator)

3.2

vibration isolator

isolator des

3.3

igned to attenuate the transmission of vibration in frequency range [ISO 2041:1990, 2.110]

elastic support
vibration isolator suitable for supporting part of the mass of a machine, a building or another type of structure

1) Tobepu

blished. (Revision of ISO 266:1975)
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blocking force

F

b

dynamic force on the output side of a vibration isolator which results in a zero displacement output

35
dynamic

Kis

driving point stiffness

frequency-dependent complex ratio of the force on the input side of a vibration isolator with the output side blocked
to the complex displacement on the input side during simple harmonic vibration

NOTE 1

NOTE 2
the resilie

3.6
dynamic
Ky
frequenc
displacer

NOTE 1

NOTE 2
inertial for

3.7
loss factd

n
frequenc

1 ol £l ot 1 At + d-athk. A HH
R Ay U pPe o U Sttt Pt ioau; e ot atuTr C AU Ute T S UTnUTtioTT S

At low frequencies k. is solely determined by elastic and dissipative forces. At higher frequencies-ine
Nt element play a role as well.

transfer stiffness

y-dependent complex ratio of the force on the blocked output side of a,vibration isolator to t
hent on the input side during simple harmonic vibration

k,, may depend on static preload, temperature and other conditions.

At low frequencies k,, is solely determined by elastic and dissipative forces and k,, =k ,. At highe
Ces in the resilient element play a role as well and k,, # k.

r of resilient element

y-dependent ratio of the imaginary part of k, , toihe real part of k,, (i.e. tangent of the phase an

the low-flequency range where inertial forces in the eléement are negligible

3.8
frequenc

Ky

function

3.9
point cor
contact g

3.10
normal tr

translatio

3.11
transverg

y-averaged dynamic transfer stiffness

bf the frequency of the averageValue of the dynamic transfer stiffness over a frequency band Af

tact
rea which vibrates as_the surface of a rigid body

pnslation
nal vibration normal to the flanges of the isolator and parallel to the direction of the static preloal

e“translation

rtial forces in

he complex

frequencies

hle of k, ) in

translational vibration in a direction perpendicular to that of the normal translation

3.12
linearity

property of the dynamic behaviour of a vibration isolator if it satisfies the principle of superposition

NOTE 1

The principle of superposition can be stated as follows: if an input x(t) produces an output y,(t) and i

n a separate

test an input x,(t) produces an output y,(t), superposition holds if the input ax (t) + px,(t) produces the output ay,(t) + By,(t). This

must hold

NOTE 2

for all values of ¢, g and x(t), X,(t);  and g are arbitrary constants.

In practice the above test for linearity is impractical and a limited check of linearity is done by m

easuring the

dynamic transfer stiffness for a range of input levels. For a specific preload, if the dynamic transfer stiffness is nominally
invariant the system can be considered linear. In effect this procedure checks for a proportional relationship between the

response

and the excitation (see 7.7).
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3.13

direct method
method in which either the input displacement, velocity or acceleration and the blocking output force are measured

3.14

indirect method
method in which the vibration transmissibility (for displacement, velocity or acceleration) of an isolator is measured,
with the output loaded by a known mass

3.15

driving point method

method in \

hich either the inout dispnlacement velocitvyor acceleration and the innut force are measured
L L T 24 Lt

©1SO

with the

output side

3.16
vibratory fo
L

E

of the vibration isolator blocked

ce level

level calculated by the following formula:

Le=201g -

where F__ i

3.17
vibratory ag
L

a

FHTIS

dB
Fo

5 the r.m.s. value of the force in a specific frequency band and F\S the reference force (F, = 10

celeration level

level calculated by the following formula:

—_ a'HTIS
L,=201lg T dB
where a, is the r.m.s. value of the accelerationin a specific frequency band and a, is the reference ac
(a,=10"° mJs?)
3.18
level of dynpmic transfer stiffness
Lkz,l

level calculated by the following‘formula:

|_k2'1= 20 Ig

where |K, |

I(0

dB

s thé magnitude of the dynamic transfer stiffness at specified frequency and k; is the reference

(k,=1 N-m

GN)

teleration

stiffness

)

3.19
level of freq

Ly,

uency-averaged dynamic transfer stiffness

level calculated by the following formula:

Ly, =20Ig-2 dB

k
Ko

where k_, is the frequency-averaged dynamic transfer stiffness (3.8) and k, is the reference stiffness (k, = 1 N-m™)
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3.20

flanking transmission

forces and accelerations at the output side caused by the vibration exciter at the input side but via transmission
paths other than through the elastic support under test

4 Principle

The measurement principle of the direct method is discussed in ISO 10846-1. The basic principle is that the
blocking output force is measured between the output side of the vibration isolator and a foundation. The foundation
must provide a sufficient reduction of the vibrations on the output side of the test object compared to those on the
input side.

5 Appgratus
5.1 Nornmal translations

A schemftic representation of a test rig for resilient supports exposed to normal translational vibrations|is shown in
figure 2. [The test rig shall include the items listed in 5.1.1 to 5.1.5.

5.1.1 Resilient support under test , positioned on a heavy and stiff foundation table.

The resiljent support under test is mounted using a force measurement system and under the appropriate static
preload.

NOTE — | In principle the static and dynamic actuator may be placed;underneath the test object and the force measurement
system on top between the test object and the moveable frame traverse. However, in practice this may lead to ajmore limited
frequency|range for valid measurements.

5.1.2 Preloading system , consisting of one of the follewing options:
a) a hyfraulic actuator in a frame, which serves:also as vibration exciter;

b) a frgme, which provides static preload-only (if this is applied, auxiliary vibration isolators shall be used for
dyngmic decoupling of the test object from the frame, see figure 2);

c) gravjty load using a mass on top of the test object (with or without support frame).

NOTE — | In many cases it will beynecessary to apply a force distribution plate directly on top of the elastic suppott. Besides its
function of load distribution, italso provides a uniform vibration of the top flange under dynamic forces.

5.1.3 Horce measufement system on the output side of the elastic support, consisting of one or|more force
transducers.

NOTE 1 | It maybe necessary to apply a force distribution plate between the test element and the force transducgrs.

NOTE 2 | Besides its function of load distribution, the force distribution plate also provides a high contact stiffnesk to the force
transducers. Moreover, it provides a uniform vibration of the bottom flange.

5.1.4 Acceleration measurement systems  on the input and output sides of the test object.

The accelerometers on the flanges or on the force distribution plates may be placed on the vertical axis of
symmetry. When such a placement is not feasible, the measurement may be made by taking the linear average of
the signals of two symmetrically positioned accelerometers.

NOTE — Provided that their frequency range is appropriate, displacement or velocity transducers may be used instead of
accelerometers.
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5.1.5 Dynamic excitation system , consisting of either

a) a hydraulic actuator which also can provide a static preload; or

b) one or

more electrodynamic vibration exciters (shakers) with connection rods.

©1SO

NOTE Dynamic decoupling of the vibration source from the test frame reduces the flanking transmission via the frame. In
rigs which use a hydraulic actuator for both static and dynamic loading, such decoupling is usually avoided because it would
have adverse affects on low-frequency measurements.

Dynamic exciftation

1T 2 L | Juo

Acceleration E II:]‘ H E
k\3 measuremem(aq)\ﬁq/ |

Force distribution
31 —— 4 plate
|| Test eleme
— 5
32 —— 6 b) Input side {(details)
EE G
F2
Test eler|
T r—8
Force dig
plate
Acceleration
measurement tay) ~ | Force
|><| — Mmeasure
Key R'gxdfoumdar'omi|/‘
1 Exciter S
2 Connectiof rod c) Ouput side {(details)
3 Traverse
4 Dynamic d¢coupling springs, stafic preload
5 Acceleratipn measurement
6 Test elemgnt
7 Force and pcceleration measurement
8 Rigid founfation
a) Overview
Figurg 2 4 Example of laboratory test rig for measuring the dynamic transfer stiffness for normal

translations

fraverse

ht

ent

fribution

hent (Fo)

5.2 Transverse translations

A schematic representation of a test rig for elastic supports exposed to translational vibrations perpendicular to the
normal load direction is shown in figure 3 a). The test rig shall include the items listed in 5.2.1 t0 5.2.5.

5.2.1 Resilient support under test , positioned on a heavy, stiff foundation table [if necessary with
supports, see figure 3 c)]. The foundation table shall provide a high degree of stiffness to the force measurement
system in the measurement direction.

auxiliary
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5.2.2 Preloading system , [see figure 3 b)] consisting of:

a) a force distribution plate (see the note in 5.1.2);

b) low friction bearings;

c) atop plate or beam for applying the static preload;

d) a hydraulic actuator or a mass supported by a frame, to apply the required static preload.

5.2.3 Force measurement system , consisting of one of the following options.

a) One|or more force transducers for the measurement of shear forces [see figure 3 d)]. It may bé\necessary to
apply a force distribution plate between the test element and the force transducers (see note 2-in.5.1.3).

b) Lowifriction bearings and one or more normal force transducers [see figure 3 c)]. It may be necesspry to apply
a force distribution plate between the test element and the force transducers (see note 20in 5.1.3).

5.2.4  Acceleration measurement systems  on the input and output sides of the test-object.
The accdlerometers on the flanges or on the force distribution plates may be plaeed on a horizontal synmetry axis

of these [components. Alternatively the measurement may be made by taking the linear average of the signals of
two symmetrically positioned accelerometers.

NOTE — | Provided that their frequency range is appropriate, displacement)or velocity transducers may be us¢d instead of
acceleronjeters.

5.25 ibration exciter, with connection rod.

NOTE — | See the note in 5.1.5 on dynamic decoupling of the exciter.

6 Critefia for adequacy of the test arrangement

6.1 Frepuency range

Each tesj facility has a limited frequency'range in which valid tests can be performed. One limitation is given by the

usable bandwidth of the vibration actuator. Another limitation follows from the requirements for megasuring the

blocking putput force. In figures2; 3 and 4 the following dynamic measurement quantities are given:
F, Bblocking output force;

gcceleration.ofinput flange and input force distribution plate;

gcceleration of output flange and output force distribution plate.

The meakudrements according to this part of ISO 10846 are valid only for those frequencies where

ALy, = Ly~ L, 2 20dB (1)

NOTE — A too small value for the level difference AL, can be explained by an insufficient stiffness mismatch between the test
element and the foundation table or flanking transmission via the traverse and the columns to the output side of the test
elements or by airborne sound. Use of vibration isolators to decouple the top test element from the load frame (see figure 2)
and also to decouple the vibration exciter from the frame would reduce flanking transmission significantly.
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Static preload

) \Traverse

Force distribution

Force disflribution

measurempnt (F5)

Force disffribution

“+—3
plate
\ || 4 Acceleration
e measurement {a4) Test element
——5
. —t+— 6 b) Input side (details)
1
52///' .‘\\\?
Testelempnt
—1—_8
Acceleration
measurement (a,) plate
Force
Key Rigid [foundation
1 Exciter . & e
2 Connection fod
3 Traverse c) Ouput side'with low friction bearing
4 Low frictiofp bearing
5 Auxiliary sgring to prevent rattling Test elempnt
6 Test elemefpt )
. Acceleration
7 Force and gfcceleration measurement tao) plate
8 Rigid foundption Mmeasurement 192

Figure 3

a) Overview

— Example of laboratory test rig for measuring the dynamic transfer stiffness for transverse
translation
() Test element
. - /_2 C dickoib i

e | Force

|><| N/measuremam (Fo)
| |

Rigid foundation

d) Output side with shear force transducers

Acceleration
measurement (35)

% DLBTE

1 re Force

|><.|I/measuremem (F2)

Rigid foundation

Figure 4 — Forces and acceleration on output side of the isolator
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6.2 Measurement of blocking force
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The mass between the test isolator and the output force transducers causes a bias error in the measurement of the
blocking force. Using the symbols in figure 4, the difference between the approximated blocking force F', and the
measured force F,is equal to the inertia force m,a,.

The mass m, is the sum of the mass of the output force distribution plate and half the mass of the force transducers

and shall respect the following inequality:
10L72/20
m> < 0,06 X Lol k )
NOTE 1 | Inequality (2) is equivalent to the requirement that |LF'2_L172 < 0,5 dB
NOTE 2 | If inequality (2) is not respected then either a decrease of m, or an increase of force transducer(q) stiffness is

needed. T|he latter may imply the use of more transducers or a larger transducer.

6.3 Forfe transducers

Force transducers shall be used which are calibrated in the frequency range of interest and having a serjsitivity level
which is|frequency independent within 0,5 dB. Calibration shall be carried .6ut according to the njass-loading
techniqué as described in ISO 7626-1.

If there s an appropriate compensation routine (i.e. digital application,0f an appropriate transfer function), the
resultant|sensitivity level function shall meet the 0,5 dB requirement.

The forcg transducers shall be insensitive to extraneous envifonmental effects such as temperaturg, humidity,
magnetid fields, electrical fields, acoustical fields and strain, and the sensitivity to cross-axis forces shall be smaller
than 5 %|of the main axis sensitivity.

6.4 Acdelerometers

Accelerometers shall be used which are calibrated-in the frequency range of interest and which have p sensitivity
level whig¢h is frequency independent within 0,5(dB. Calibration shall be carried out according to 1ISO 534/7-3.

The sengitivity of the accelerometer for,_cross-axis vibrations should be less than 5 % of that for the main axis of
sensitivity.

Concerning extraneous environmental effects, the same requirements as for force transducers apply (sege 6.3).

If displackment transducers are’ used, the same requirements as for accelerometers apply.

6.5 Surpmation of sighals

If signal$ from force transducers or from accelerometers have to be added, this shall be performed using
transducers with.sensitivities within 5 % of each other and analogue summation.

6.6 Ang

llysers

Narrow-band analysers fulfilling the following requirements shall be used. In the frequency range of interest, the
spectral resolution shall provide at least five distinct frequencies per one-third-octave band for frequencies above
20 Hz. For f < 20 Hz the frequency spacing shall be 0,2 Hz.

The difference in frequency responses between the channels which are used for the blocking force and for the
acceleration measurement shall be less than 0,5 dB for a measurement with the same frequency resolution as used
for testing the resilient support. Otherwise, corrections shall be made to compensate for the differences in channel
gain factors.

NOTE — One way in which channel gains can be compared is as follows. An identical broadband signal (e.g. white noise) is
applied as input on both channels. The narrow band spectrum level of the ratio of the channel outputs should then be less than
0,5 dB; otherwise, the measured gain ratio has to be used as a correction factor for the measured dynamic stiffness.
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7 Test procedures

7.1 Selection of force measurement system and force distribution plates

©1SO

Depending upon the size and symmetry of the test isolator and on the maximum permissible load, one or more (up
to 4) force transducers are applied.

The force distribution plate shall be as small and light as possible and resonances of the system shall not occur in
the frequency range of interest. The minimum lateral dimension is determined by the size of the test object.

To check the rrgrd body behavrour of the force measurement system excrte the system by a point force in the

centre. The[trar
output signa

7.2 Moun

Attach the ¢
Then conne
are not part

NOTE — G
distribution pj

Preloading
deflection d

No particulg

7.3 Moun

Accelerome
The conned

Select posifions on the force distribution plates-eron the flanges of the test object. If the vibration is pred

in the vertid

| of the force measurement system shall be flat in the frequency range of interest.
ing of the elastic support and preloading
lastic support to the output force distribution plate so as to ensure good contact, over the entirg

ct the static preloading system to the input side. Pre-stressing devices preloading the test objsg
of the resilient element in practical applications, shall be deactivated and removed.

ease or double sided tape may be used to ensure a good contact between-the elastic support and
ate. Flattening may be necessary for supports with large flanges in order tolebtain unambiguous test reg

shall be applied to rubber supports up to 100 % of the petmissible static load. Change o
Lie to creep shall be less than 10 % per day before measurements are performed.

r preloading procedure is required for steel springs, but apply the appropriate preload.
ing and connection of accelerometers

ters are mounted below and above the test object to measure a, and a,, respectively (see figures
tion shall be stiff. Mounting shall be carried-eut according with 1ISO 5348.

al direction or the transverse direction, a single accelerometer, usually at a position outside tk

, and the

surface.
ct, which

the force
ults.

f load or

2 and 3).

bminantly
e axis of

symmetry, may suffice. Check that the influence of rotational vibrations does not lead to errors of more thaf 0,5 dB.

NOTE — Sjch a check can be performed,by measuring the accelerations at different distances from the symmetry gxis.

To prevent|errors due to flangé~fotations, summed signals can be used from two accelerometers symmetrically
positioned with respect to thelvertical symmetry axis.

7.4 Mounfing and cannections of the vibration exciter

A connectign rod_may be necessary between the vibration source and the input side of the test object. If shall be
designed in[ such'a way that strong transverse vibrations and sound radiation are avoided due to resonange of this
rod.

7.5 Source signal

One of the following source signals may be used:

0

O

10

a discretely stepped sinusoidal signal,
a swept sine signal;
a periodically swept sine signal; or

a bandwidth-limited white noise signal.
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Apply the source signal long enough to allow for averaging, so that the measured quantities do not differ by more
than 0,2 dB from the average over a very long time.

When stepped sinusoidal signals or periodically swept sine signals are used, the spacing of the frequencies of the
source signal shall be 0,2 Hz for f < 20 Hz. For f > 20 Hz, each one-third-octave band of the analysis shall contain at

least five

frequencies of the source signal.

7.6 Measurements

7.6.1 General

+ tha maaciivamantc nday ana oAy marn cnaoifind load ~onditiane  ranvracantina tha ranan

Carry o
practice.

Carry ouf

environm

Monitor
supports

If it is kn

sensitive
measure

In a pre

operatior).

differenc

A further
for meas

e oot C T T to— oo T O C— o moTrc—Sp e Tmeo—oat UUIIUILIUIIJ, |\,H|\,u\,||u||3 the argc

the measurements under one or more specified environmental temperatures, representing {
ental temperatures in practice.

he environmental temperature during the measurements. Before they are-tested, expose
under test to the appropriate environmental temperature, within a tolerance of.*'3 °C, for at lea

bwn or reasonable to expect that material properties of the element under test (such as dampi
to changes in temperature of the element, tolerances for the tempetature shall be defined, with
ment uncertainly according to 7.6.3. is maintained.

run, determine the force level L, and acceleration level L, with and without the vibratio

p of 15 dB in all frequency bands of interest, compared4o the measurements with the source sw

pre-run is required to check the appropriate accelerometer positions, when single accelerometd
iring &, and a,

of loads in
he range of
the elastic

5t 24 h.

Ng) are very
n which the

N source in

If possible, and unless otherwise specified, the soureg output is adjusted to obtain a minimum level

itched off.

rs are used

The mair) measurements are carried out for the.acceleration a, on the input side of the test object and {or the force

F, on thg output side. In addition, determine-the level difference L, —L, . Where these level differenges are less

than 20 B, frequency bands must be excluded from evaluation of the dynamic stiffness function.

7.6.2 V4lidity of the measurements

The conditions for the validity of the measurement method are the following:

a) approximate linearity 6fthe vibrational behaviour of the isolator (see 7.7);

b) the fontact interfaces of the vibration isolator with the adjacent source and receiver structufes can be
congidered tobe'point contacts.

7.6.3 Measurement uncertainty

The stantarduncertainty of thedymamictransfer—stiffmressof anetasticsupport measured—accordingto this part of

ISO 10846, is approximately 1,5 dB in level or approximately 18 % in the magnitude.

NOTE — The standard uncertainty may be frequency dependent. Given the present state of the art, further testing on
measurement uncertainty is needed. An interlaboratory test should be organized for this purpose.

7.7 Test for linearity

In parts 1 to 5 of ISO 10846, the concept of dynamic transfer stiffness and the methods of measuring it are based
on linear models for the vibration behaviour of resilient elements. However, real vibration isolators show only
approximate linear behaviour at best. Therefore, the validity of dynamic transfer stiffness data in relationship to input
vibration levels will be considered to define precisely what is accepted as approximately linear according to this part
of ISO 10846.

11


https://standardsiso.com/api/?name=d08e272b40188c1bf3fbd15f226202fc

ISO 10846-2:1997(E)

©1SO

Because a full test on linearity is impractical, data measured according to this part of ISO 10846 shall be checked
with respect to the degree of proportionality between output and input, in terms of the ratio of force output to the
input acceleration (or velocity, or displacement); see notes in 3.12.

Validity of dynamic transfer stiffness data measured according to this part of ISO 10846 can only be claimed for
input amplitudes which are equal to or lower than those applied in the tests and for which approximate
proportionality between output and input has been proved. This upper boundary of input levels for which valid data
can be claimed shall be specified in the test report.

The following procedure shall be applied for the proportionality test.

a) LetA
b) LetB
c) Ifthet
stiffne
amplit
d) If the
applic
obtain
e) Ifthet
levels
The range

another input spectrum, with one-third-octave-band levels at least 10 dB lower than A.

nsfer stiffness levels for both excitation spectra A and B do not differ by more than 1,5 dB, th

aximum levels of A (which are possible in the test rig) are lower than dypical input levels in
ions of the tested elements, the test rig shall be modified or another test rig shall be used in
alid data for those applications.

sts, as described under c), lead to unacceptable results, the tests shall be repeated with lo
ntil a valid input level range has been determined for proportionality between output and input.

of valid input levels shall be specified as the values."of one-third-octave-band levels of

accelerations (or displacements if input displacements have beén measured), which are equal to or Ig

those in the

On basis o
optionally. R

If a test ele
considered

Nevertheleq
excitations

8 Evalua
8.1 Calcu

When bloch
requires co

test with the higher input levels and with valid results.

f this upper boundary of input levels, simplified information can be derived which may be |
or example, this may be a maximum of ram.s. input displacement.

ment fails to meet the above mentioned criteria for proportionality between input and output, i
to be non-linear. This part of ISO-10846 does not specify a measurement procedure for sug

s, large parts of it may still bé.used to define application-oriented test procedures, e.g. for 9
ith specified amplitudes.

lion of test results
ation of dynamic transfer stiffness

ing forees F, and accelerations a, have been measured, the calculation of dynamic transfer,
hversian of accelerations to displacements.

b transfer
ng input

practical
order to

ver input

the input
wer than

resented

[ shall be
h cases.
inusoidal

stiffness

For simple
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F
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The dynamic transfer stiffness is a complex quantity with magnitude [k, ,(f)00 and phase angle ¢, ,(f).

The loss factor n(f), as defined in 3.6, may be estimated from

12

n(f) = Im {k,,(H} Re {k,,(f) }
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8.2 One-third-octave-band values of the frequency-averaged dynamic transfer stiffness

One-third-octave-band averages of k, , are obtained as follows:

/2

1l o 2
kav: B_ k (f|) |:|
o ;I 21 () :

(®)

where the summation is performed over the n frequencies within the one-third-octave bands; see 6.6 for the

minimum

number of lines.

NOTE 1
usually th

NOTE 2
analyser,

The resu

Geometr
calculatid

8.3 Pre
The pres
graphica
stiffness
The form
O verti

O horiz

These di
used for

An exam

Averaging over the squared magnitude is chosen to emphasize the maxima in the stiffness value|
P most important ones.

The result of equation (5) is equivalent to the result measured directly with a real timeé)one-third
n case of a flat power spectral density function of the input displacement u,.

ts are presented as levels according to 3.19 as:
Ly,, = 2019k, /(IN™) dB

c centre frequencies f_ for one-third-octave pass bands shall bexGsed in agreement with 1SO }
n according to equation (5), the frequencies f, shall lie within the.following range:

0,890 9 f < f < 1,122 5.

sentation of one-third-octave-band results

entation of the dynamic transfer stiffness levels for one-third-octave bands may be in tablg
n decibels and specification of the reference level (i.e. 1 N-m™).

at of the graphs shall be as(follows:

Cal scale: 20 mm for,40.dB or equivalently for a factor of magnitude 101/2;

ontal scale: 5 mm-per one-third-octave band.

mensions~may be enlarged or reduced in print, as long as the proper ratio is maintained. G
he sake-of clarity.

5, which are

toctave-band

(6)

P66. For the

(7)

s and/or in

form. A table shall contain centre.frequencies of one-third-octave bands, levels of dynamic transfer

ids may be

ple-of the graph format is shown in figure 5. In addition to the decibel scale (vertical scale or

the left), a

logarith

fC verticat scate I Newtons per metre 1S givern on the right.
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jure 5 — Example of the format of the graph for presenting one-third-octave-band levels
of the dynamic transfer stiffness with an example.of'scale values

htation of narrow-band data

and phase spectra of the dynamic transfer stiffness and spectra of the apparent loss facto
ptionally. The frequency resolution of the narrow-band analysis shall then be used.

fation of the level of the magnitude of the dynamic stiffness shall be in graphical form and sha
e level (i.e. 1 N-m™). The format ofthe graphs should preferably be as follows:

O vertical scale: 20 mm for 10 dB or equivalently for a factor of magnitude 101/2;

O horizontal scale: 15 mm per octave band.

The presentation of the phase data shall be in graphical form.

The format pf the graphs,should preferably be as follows:

O vertical scale: 48 mm for the range —180° to +180°;

O horizontal-scale: 15 mm per octave band.

The presentation of the Toss factor shall be in graphical form. The format of the graphs should preferal
follows:

O vertical scale: 20 mm for a factor 10 in n;

O horizontal scale: 15 mm per octave band.

©1SO

may be

Il specify

ly be as

Linear scales for frequency and stiffness are allowed for narrow-band data in the frequency range 0 Hz up to 20 Hz.

NOTE — See further remarks in 8.3 on printing.
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9 Information to be recorded

The following data shall be recorded during the measurements:

O environmental temperature (°C);

0 static preload(s) (N).

10 Test report

The test

a) ther

b) information on the test element, including
1) |manufacturer, type, serial number,

2) [description of the element: in cases where this is not self-evident, the test-element and non-te

3) |data provided by the manufacturer concerning the application as‘ibration isolator;

c) photpgraph(s) of elastic support and test rig;

d) desq
elem

e) meal

f)  mea

g) test
1)

2)

3)

4)

h) desd

eport shall make reference to this part of ISO 10846 and shall include at least the following info

ame of the organization that performed the test;

auxiliary parts not included in the tests) shall be clearly defined,

riptions of the force distribution plate(s) (dimensions;>material, mass) and of the attachmen
ent;

surement data that prove that inequality (1) is réSpected;

surements validating the use of non-axis of:symmetry measurement locations, if appropriate;
conditions:

environmental temperature(s).and its variation during the tests, in degrees Celsius,

if relevant, tolerances of\test element temperature within which the maximum measurement
according to 7.6.3 is maintained (see 7.6.),

Static preload(s).in newtons,

any other relevant special condition (e.g. static deflection and superimposed low-frequeng
amplitude, frequency);

riptien of test signal(s);

rmation:

st elements

to the test

uncertainty

y vibration:

i)  spectrum of acceleration level L, at the input side and the acceleration level L, at the output side of the test

element (displacement levels if displacements have been measured);

i) the measurement and analysis equipment used, including type, location, serial number, calibration and

man

ufacturer;

k) description of tests on the possible influence of background noise;

[) presentation of frequency-averaged dynamic transfer stiffness in one-third-octave-band levels and indication of
the ranges where the requirements of valid measurements according to equation (1) are not met;

NOTE —

For f <20 Hz it is acceptable to present narrow-band data on the dynamic transfer stiffness levels.
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