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Foreword

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 non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

Knowledge of compression stress-strain properties is important in the design of, for instance, bridge
bearings, anti-vibration mountings and O-rings. Measurement of compression stress-strain behaviour is
also used for the quality control of small O-rings and other small products (i.e. those under 2 mm thick)
where hardness cannot easily be measured. Compression tests are also used to detect the presence of
porosity in products such as pipe sealing rings. Compression can be uniaxial or biaxial depending on
test piece shape and experimental conditions. If there is no friction at the interface between the test
piece and the compression device, compression is uniaxial. If friction is significant, the test piece shape

affects the nature of the compression. When the thickness of the test piece is small, Saint Venant’s
princ p]n icnot annbicahln. thoahonndaryg con Adition At thoa dintarfacn influnncnctha ctrnce A d strain flelds

TC T Tt P P I Co oIttt oottty CoOTaTtror ot et I e o c e ra e o trie-otr ooo ™Iy

and cpmpression becomes biaxial (the thinner the test piece, the higher the biaxiality).\Tlhe test piece
behayes as if an additional radial compression were applied (friction hampers the radial expansion due
to axjal compression) and this phenomenon needs to be taken into account when- materipl properties
such s moduli are to be derived from compression results.

© IS0 2017 - All rights reserved v
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INTERNATIONAL STANDARD ISO 7743:2017(E)

Rubber, vulcanized or thermoplastic — Determination of
compression stress-strain properties

WARNING 1 — Persons using this document should be familiar with normal laboratory practice.
This document does not purport to address all of the safety problems, if any, associated with its
use. It is the responsibility of the user to establish appropriate safety and health practices and to
determine the applicability of any other restrictions.

WARNING 2 — Certain procedures specified in this document might involve the usé'or generation
of supstances, or the generation of waste, that could constitute a local environmental hazard.
Referience should be made to appropriate documentation on safe handling and disposal after use.

1 ope

This dlocument specifies methods for the determination of the compression stress-strain properties of
vulcapized or thermoplastic rubber using a standard test piece, a preduct or a part of a product.

Four procedures are given:

c

sing standard test piece A with the metal plates lubricated (method A);

— ufing standard test piece A with the metal plates bgnded to the test piece (method B);
— uking standard test piece B (method C);

— ufing a product or a part of a product with the metal plates lubricated (method D).

The npethods are not suitable for materials‘that exhibit high set.

2 Normative references

The fpllowing documents ar€ referred to in the text in such a way that some or all of their content
constjtutes requirements (of this document. For dated references, only the edition cited applies. For
undafed references, the latest edition of the referenced document (including any amendménts) applies.

ISO 5B93, Rubber and)plastics test equipment — Tensile, flexural and compression types (copstant rate of
travefse) — Specification

ISO 18899:2013; Rubber — Guide to the calibration of test equipment

ISO 23529, Rubber — General procedures for preparing and conditioning test pieces for physica test methods

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.
[SO and IEC maintain terminological databases for use in standardization at the following addresses:

— IEC Electropedia: available at http://www.electropedia.org/

— ISO Online browsing platform: available at https://www.iso.org/obp

© IS0 2017 - All rights reserved 1
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3.1

017(E)

compression stress
stress applied so as to cause a deformation of the test piece in the direction of the applied stress,
expressed as the force divided by the original area of cross-section perpendicular to the direction of
application of the force

3.2

compression strain
deformation of the test piece in the direction of the applied stress divided by the original dimension in
that direction

Note 1 to entr

v: The compression strain is commonly expressed as a percentage of the original dimension

of the

test piece.

3.3
compressio

secant modylus

applied stres
direction of :

3.4
stiffness at

force which needs to be applied to a product or a part of a product to cempress it by 25 %

Note 1 to entr]

4 Princiy

A test piece
until a pre-d

The four prg
which are dg
provided th
to achieve, I
pieces for in|
are depende
piece shape
lubricated te
shape and t}
intrinsic maf

the result is dlependenton the shape, but as tests on products are mainly comparative, this is accep

NOTE Fo

N modulus

s calculated on the original area of cross-section divided by the resultant strain
ipplication of the stress

25 % compression

y: It is expressed in newtons per metre or in newtons, depehding on the shape of the test pie

e

lubricated or bonded) is compressed at a_censtant speed between the compression
etermined strain is reached.

cedures do not give the same results. Method A (test piece A, lubricated) gives r
pendent only on the modulus of the rubber and are independent of the test piece 1
ht complete slip conditions, are achieved. Effective lubrication is sometimes di
owever, and it is prudent_tesinspect the variance in the test results from replicat]
dications of erratic slip-cenditions. Method B (test piece A, bonded) gives results

ht on both the modulus-of the rubber and the test piece shape. The dependence o
s strong and, consequently, the results are markedly different from those obtained
5t pieces. Method:C\(test piece B) gives results which are independent of both the test
e lubrication €onditions. This test piece is more appropriate and more convenient
erial properties are to be determined (see Annex A for details). For products (meth

well‘specified product shapes, such as O-rings, the result can be correlated to the hardness

Provision is

n the

fe.

blates

psults
hape,
Fficult
e test
Wwhich
h test
with
piece
when
bd D),
table.

value.

nade for the use of test pieces of different size and/or shape from the specified test

ieces,

but extrapolation of the results obtained to other sizes and shapes can prove impossible.

Information on the effect of size and shape of test piece and of bonding or lubrication is given in Annex A.

5 Apparatus and materials

5.1 Flat metal plates, of uniform thickness and having lateral dimensions greater than or equal to
those of test pieces for bonding or at least 20 mm greater than those of test pieces for lubrication.

For methods

NOTE

A and D, one surface of each plate shall be highly polished.

be obtained by a grinding or polishing operation.

A surface finish not worse than Ra 0,4 um (see ISO 4287) has been found to be suitable. Such an Ra can
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For method B, one surface of each plate shall be suitably prepared for the bonding system to be used.

For method C, no specific preparation of the contact surfaces is required.

5.2 Dies and cutters (if required), for preparing test pieces, complying with the relevant requirements
of ISO 23529.

5.3 Thickness gauge, complying with the relevant requirements of ISO 23529.

5.4 Compression-testing machine, complying with the requirements of ISO 5893, equipped with
means_of mlfngrnphir rprnrding of the force-deformation rpl;\finnqhip to an accuracv corr sponding to

grade| 1 in respect of force.

Wher] testing standard test pieces in methods A, B and C and larger test pieces in method| D, it shall be
possible to determine the displacement with an accuracy of +0,02 mm, includidg)correctfions for load
cell and device stiffness.

Wher testing products with a height less than that of the standard test piece, it shall be possible to
determine the displacement with an accuracy of +0,2 % of the height of the test piece, including
correftions for load cell and device stiffness.

The npachine shall be fitted with parallel compression platens af least as large as the metal plates (5.1),
and shall be capable of operating at a speed of (10 * 2) mm/min.

NOTE[1l  For methods A and D, the compression platens can béursed directly without the metal plptes, provided
they hlave the required surface finish.

NOTE|2  For method C, the compression platens can b&used directly, whatever the surface finish.

Machjnes with y-time recorders can give erroneous results because of:

—u

:Lertia effects;
— deformation caused by compliance-n the load cell or machine frame.
Machjnes with x-y recorders aretherefore preferred.

Wher testing lubricated test.pieces, a suitable guard should be provided to avoid damage or injury
shoulfd the rubber be ejected when strained.

5.5 |Lubricant, having no significant effect on the rubber under test, for methods A, C and D.

NOTE For qest purposes, a silicone or fluorosilicone fluid having a kinematic viscosity of 0,01 m2/s is
suitabjle.

For method C, lubrication is recommended though it is not necessary (see Annex A).

6 Calibration

The test apparatus shall be calibrated in accordance with Annex C.

7 Test pieces

Standard test piece A: the standard test piece for both method A and method B is a cylinder of diameter
(29 £0,5) mm and height (12,5 + 0,5) mm.

Standard test piece B: the standard test piece for method C is a cylinder of diameter (17,8 + 0,15) mm
and height (25 = 0,25) mm.

Test pieces can be cut or moulded. Cut test pieces shall be prepared in accordance with ISO 23529.

© IS0 2017 - All rights reserved 3
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Other test pieces can be used, but extrapolation of the results might not be possible (see Annex B).

For method B, test pieces can be directly moulded to the metal plates using a suitable mould and
bonding system or adhered to the plates using suitable non-solvent adhesive systems.

It is essential to have test pieces with flat and parallel surfaces.

For method D, the test piece is a product, or a part of a product, or multiples thereof. For profiles, a
length of 50 mm to 100 mm shall be used as the test piece (or two such lengths together if it is necessary
to increase the force reading). For ring-shaped products with an inner diameter of 50 mm to 100 mm,
the whole product shall be used. For small products, two or more products can be tested side by side,
parallel to each other, to increase the force reading.

8 Numbg

At least thre

9 Time-l]

Unless other
1SO 23529).

For all tqg

For non-
and, for ¢
the samg

For prod
three m
product

10 Condit

Samples and
between vul

Samples, aftg
ISO 23529) f]
and measursg
laboratory t4
and testing s

Moulded test

r of test pieces

 test pieces, or sets of test pieces, shall be tested.

hpse between vulcanization and testing

wise specified for technical reasons, the following requireménts shall be observe

st purposes, the minimum time between vulcanization.and testing shall be 16 h.

product tests, the maximum time between vulcanization and testing shall be four ¥
bvaluations intended to be comparable, the tests,dasfar as possible, shall be carried ou
time interval.

uct tests, whenever possible, the time between vulcanization and testing shall not e
nths. In other cases, tests shall be made within two months of the date of receipt
by the customer.

joning

test pieces shall be protected from light as completely as possible during the in
Fanization and testing:

r any necessarypreparation, shall be conditioned at standard laboratory temperatur
pr at least 3 hébefore the test pieces are cut. The test pieces can be marked, if nece
d and tested.immediately. If not tested immediately, they shall be kept at the sta
mperaturetuntil tested. If the preparation involves buffing, the interval between b
hall not-exceed 72 h.

1 (see

veeks

after

xceed
pf the

rerval

e (see
ssary,
ndard
1ffing

iately

pieces shall be conditioned at standard laboratory temperature for atleast 3 himmed

nnnnnn ndtactad

before being

A d 4
IIrICadasulrictcu diifiua ttole U,

If the test is to be carried out at a temperature other than standard laboratory temperature, the test
pieces shall be conditioned at the test temperature, immediately prior to testing, for a period sufficient
to ensure that they have reached the test temperature (see ISO 23529).

11 Temperature of test

The test shall normally be carried out at standard laboratory temperature (see ISO 23529). If another

temperature

is used, it shall preferably be one of the following:
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(-75+2)°C,  (-55%2)°C,  (-40%2)°C,  (-25%2)°C,  (-10%2)°C,  (0£2)°C,
(40 + 1) °C, (55 + 1) °C, (70 + 1) °C, (85 + 1) °C, (100 + 1) °C,
(125+2)°C,  (150%2)°C,  (175%+2)°C,  (200%2)°C,  (225%+2)°C, (250 2)°C.

12 Procedure

12.1

Detenmime

testp
thicks
of the

12.2

12.2.

Measurement of test pieces

C C [ DPIoprid 100 [
ieces bonded by vulcanization, measure the thickness of the bonded assembly and'd
ness of the rubber by subtracting the sum of the thicknesses of the metal platesfrom f

bonded assembly.

Determination of stress-strain properties

I Method A

For lubricated test pieces, lightly coat the polished surfaces of thethetal plates with a film

Inser
mach
of 10
cycles
metal
defor

12.2.

Inser
of 10
and r

F the test piece centrally in the compression machine between the metal plates anc
ne at a speed of 10 mm/min until a strain of 25 % iseeached. Release the strain at th
mm/min and repeat the compression and releasescycle three more times, the four
forming an uninterrupted sequence. The fourigompressions shall be made by md
plates with strain from 0 % to 25 % of the'pre-testing test piece thickness. Reco
mation curve.

D

Method B

' the bonded assembly centrallylin the compression machine and operate the machi
mm/min until a strain of 25 % is reached. Release the strain at the same speed of
bpeat the compression and telease cycle three more times, the four compression cy

an unfinterrupted sequence. The-four compressions shall be made by moving the flat meta

strair

12.2.

Inser
atas
10 m
cycles

from 0 % to 25 % ofthe pre-testing test piece thickness. Record the force-deformat

8 Method C

F the assembly (lubricated or not) centrally in the compression machine and operate
peed of 40'mm/min until a strain of 25 % is reached. Release the strain at the sa
m/min“and repeat the compression and release cycle three more times, the four

fofnming an uninterrupted sequence. The four compressions shall be made by md

metal

plates with strain from 0 % to 25 % of the pre-testing test piece thickness. Reco

SP 23529. For

termine the
he thickness

of lubricant.

operate the
b same speed
compression
ving the flat
ird the force-

e at a speed
10 mm/min
cles forming
| plates with
on curve.

the machine
me speed of
compression
ving the flat
rd the force-

deformation curve.

12.2.4 Method D

Place the test piece centrally on the lower lubricated compression platen. Compress the test piece at a
speed of 10 mm/min until a strain of 30 % is reached and record the force-deformation curve.

This test is normally done without any mechanical conditioning. Mechanical conditioning as in methods

A Bo

r C can also be used, but its use shall be mentioned in the test report.

Holes are needed in the compression platens when testing ring-shaped products, to let the air out

durin

g compression.
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If a product includes bonded-on rigid components (e.g. an engine mount), it is tested without lubricated

platens.

13 Expres

13.1 For m

sion of results

ethods A, Band C

The results shall be derived from the recorded force-deformation diagrams (see Figure 1) and shall
be expressed in megapascals as the compression modulus at 10 % and 20 % strain, the strain being
measured from the point at which the curve in the last cycle meets the strain (deformation) axis.

Determine t
the compres
compression

The compres
i
Ae
which is equ

Fo1

’

A£0'1

for the comp

Fop
Aeo'z

for the comp

where

T SITESS-SIrai properties fronT the force-aefoTITation MedaSuTements optaimed
sion part of the last cycle. Report the median and individual values at 10 % and
strain for all the test pieces.

sion modulus is given, in megapascals, by the equation

h1 to

ression modulus at 10 % strain and

ression modulus at 20 % strain,

F isth

force, in newtons, appliedito produce the compression strain;

A is the original cross-sectional area, in square millimetres, of the test piece;

€ isthp compression strain.

uring
20 %
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) T : >
(@ 0 (10) 10 (20) 20 (25) X
Key
X deformation, in %
Y force, F
1,2,3,4 compression cycles 1,2,3,4

Figure 1.— Calculation of compression modulus

13.2 |For method D

The results shall be derived from the recorded force-deformation diagrams and shall e expressed
in netons per metre or in newtons. Read the values from the force-deformation cuives at 25 %
compfession strainrand calculate the stiffness at 25 % compression, Sz5, from the equatior:

Eys
She =25
s %

or from the equation:
S25=F2s
where

F5  is the force, in newtons, at 25 % compression strain;

L is the length, in metres.

In the case of ring-shaped products, the length is taken along the average circumference, i.e. along the
circle midway between the inner and outer surfaces of the ring.

© IS0 2017 - All rights reserved 7
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Report the median value for the test pieces tested, and the individual values.

NOTE

Strains other than 25 % can be required by a product specification.

14 Test report

The test report shall include the following:

a) sample details:

1) full description of the sample and its origin,

2) com
3) met
b) testmet

pound details and cure details, where appropriate,
hod of preparation of test piece from the sample, for example moulded or cut;

hod:

1) areference to this document, i.e. ISO 7743,

2)
3)

test

procedure used (A, B, C or D),

typd of test piece used;

c) testdetqils:

iy
2)
3)

4)
5)

labofatory temperature,

timg and temperature of conditioning prior to test,

temperature of test, if other than standard laberatory temperature and relative humid
necgssary,

typd of lubrication or bonding agent used,

detalils of any procedures not specified in this document;

d) testresylts:

1) number of test pieces used,

2) indiyidual test results;

3) medjian results, ‘expressed in megapascals, of the compression modulus at 10 % and
strajn for methods A, B and C, and expressed in newtons per metre or newtons at 25 %
for method:D;

e) date of test,

ity, if

20 %
strain

15 Precision for methods A and D

See Annex D.
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Annex A
(informative)

Influence of test piece geometry

The static or dynamic mechanical characterization of elastomeric materials involves well-defined
loading conditions. It requires a test piece geometry which allows well-defined stress and strain fields
to be It . .

In thqg case of a compression test piece, it is necessary to maximize the uniaxial stress component and
to avpid shear and/or biaxial components. Ideally, a perfect compression test piecesis a long cylinder
small cross-section. Practically, such a test piece is not suitable for compressioh because of
buckling. A series of tests performed on test pieces with various slendernessratios together with finite
elemgnt computations show that a uniaxial stress state can be created andpreserved overja wide range
ormation when the slenderness ratio (length-to-diameter ratio). is-greater than or equal to 1. If
the tgst piece geometry is too flat, a correction factor is required to derive the compressign properties
from the test results.

NOTE Slenderness ratio is inversely related to shape factor (see¢’ Anhex B).

Compression tests were made on an SBR compound filledswith 60 phr of HAF N 330 carbon black. Four
geomgptries of cylindical test pieces were considered.

—3

pst piece 1: diameter: 8 mm - length: 14 mm (I/d = 1,75)

Test piece 2: diameter: 18 mm - length: 25 mim (I//d = 1,56) - ISO 4666-3
— Tpst piece 3: diameter: 20 mm - lengtht20 mm (I/d = 1,00)

Test piece 4: diameter: 29 mm - length: 12,5 mm (I/d = 0,43) - 1SO 815-1

The rpsults are displayed in Figiires A.1 and A.2; each curve presented is the mean of resyilts obtained
on three test pieces.

© IS0 2017 - All rights reserved 9
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2,5 s

2 /‘/

1,5 /

1

0,5 /

0 ./ | | | | | | | |

0 5 10 15 20 25 30 35 40 45 X

Key
X strainf y, in %
Y stresd 7, in MPa

1,2,3,4 testpleces 1,2,3,4

Figure A.1 — Static stress-strain properties in compression — Lubricated test pieces —
Stresses presented without any correction
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Y

7

6 /O

4
5 \
4
o D
; /;’//’<>
3

2 \

. 1 2

0 / ! ! ! ) ! !

0 5 10 15 20 25 30 35 40 45 X
Key
X strain, y, in %
Y stress, T, in MPa
1,2,3,4 testpieces 1,2,3,4
Figure A.2 — Static stress-strainproperties in compression — Bonded test pigces —
Stressespresented without any correction

The test piece geometry has littletinfluence on the loading curve as long as the compres$sion platens
are well lubricated. However;if-the test pieces are bonded, the effective stiffness increagses when the
slenderness ratio decreases:The results obtained show that the difference is particularly sfgnificant for
the cqmpression set test(pieCe, test piece 4 (which was adopted as test piece A, as specified in Clause 7).
Wher] intrinsic charagtéristics of a rubber are to be determined from a compression test, jt is better to
choogde a test piecewith a suitable slenderness ratio (I/d > 1). Test piece 2 was finally chosen to become
test piece B becalse it is already used in International Standard methods.
A behaviouprmodel was determined from mechanical tests conducted on the SBR compourjd mentioned

in patagraph 3.

The Rivlin model so defined was used to derive the material behaviour in uniaxial compression and
biaxial compression (pure shear in compression). The curves obtained are reported on Figure A.3. The
results of several finite element computations are also plotted in Figure A.3. Those computations are:

— compression of test piece A without friction;

— compression of test piece A bonded;

— compression of test piece B without friction;

— compression of test piece B bonded.

Figure A.3 shows that test piece B gives the required uniaxial compression result, whatever the friction
level at the interface between the test piece and the compression platens. The response of test piece

© IS0 2017 - All rights reserved

11


https://standardsiso.com/api/?name=0f8cf662f9992338b1abcec3aa2c3e35

ISO 7743:2017(E)

A to compression is highly dependent on the level of friction and varies between uniaxial and biaxial
compression.

Moreover, test piece B allows the quality of the measure at high compression deformation to be
preserved.

00,4 0,5 0,6 0,7 0,8 0,9 1 X

/
25 L

-30 +o

stretcH ratio

X

Y stress,|t, in MPa
1 uniaxigl compression behaviour
2

biaxial[compression behaviour (puresshear in compression)

° test pi¢ce A, no friction
o test pi¢ce A, bonded
n test pi¢ce B, no friction
o test pig¢ce B, bonded

Figure A3 — Influence of the test piece shape on the mechanical response in compressipn
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Extrapolation of results to non-standard test pieces

As shown in Annex A, the effects of shape factor and degree of slip at the compressed faces on the
compression stress-strain properties of rubber are very complex and, normally, test results should be

regarfied as umiquely appiicabie to the specific Sihape of teStPiece and Conaitions USed 11T the test.

Howgver, this annex is intended to give some indication of the factors to be considered should any
attenlpt be made to compare results obtained on different test pieces or to extrapolate from test pieces
to prqducts. It is emphasized that the relationships given are approximate and that’any extfrapolation of
results using them should be confirmed by experimental means.

The fpllowing symbols are used throughout this annex:

d diameter
E Young's modulus
E¢ effective compression modulus
e thickness
G shear modulus
K bulk modulus
k a factor depending on hardnesslél[Z}

S shape factor
£ compression strain
A compression ratio (A = 1\-J)

o average compression\stress based on the original cross-section
Rubbers have a very high bulk modulus compared to their shear modulus and, for most gurposes, can
be regarded as incompressible.

Thus

EE 3G

Undey lubricated conditions, assuming complete slip, the compression of test pieces A (method A) is

homojgeneous and the stress-strain relationship predicted by Gaussian theory is applicablg:

E(z,—z—/l)
=G(r7?%-A)=—-—1 B.1
° ( ) 3 (B.1)
Since A =1 - ¢, substitute for A:
E 1
o=— —(1-¢)
3 (1-2)°
E_l—(l—s)g'
O=Z|———5—
3| (1-¢)
13
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E|1-1+3e-3e2+¢£3
3 (1-¢)°

If the epsilon cubed term is ignored, this reduces to:

2
E|3e-3 1- E
o=— £7o¢ =FEe S - (B.2)

31 (1-¢)? (1-¢)* | 1-¢

This approximation is satisfactory for strains up to about 30 %.

For very smdll strains, 1 — €= 1, Formula (5.2] reduces to:

o=Ee (B.3)

This approximation is satisfactory for strains up to about 5 %.

In the bondeld condition (test piece A, method B), non-uniform distribution of shear strain ariseq from
the constraipts at the bonded surfaces, and the compression behaviour becomes dependent dn the
shape and thle hardness of the material.

To derive th¢ Young's modulus from the effective compression modulus, the literaturel6l[Z] proposes

Formula (B.4):
E.=E(A + BS") (B.4)

where

S is thle shape factor, i.e. the ratio of the area to,which the force is applied to the force-freq area,
e.g. for adisc: S = d/4e;

A =1and B = 2k for discs;
1,0<A<|1,3and 1,3 < B < 2,2 for rectangles depending on hardness.
NOTE 1 In the case of natural rubberyn/= 2.

NOTE 2  Thg value of E; derived ffom Formula (B.4) can be substituted for E in Formula (B.1), (B.2) or (H.3), as
appropriate, depending on the level of strain.

At very high| strains, or.when S becomes large, it can prove necessary to take into account th¢ bulk
modulus. An|approximation is:

A I xky 1 (B.5)

E, E(A+Bs”) K

A particular and simplified expression of the general equation with A =1, B=2 and n = 2 has been found
to give accurate results even for high strains. It is convenient and very easy to use as it depends only on
geometrical characteristics. It gives

E.=E(1+252) (B.6)
Rubber containing filler behaves nonlinearly in shear and this can have a significant effect on the shape
factor component of E.. The same applies in homogeneous compression.

When neither lubrication nor bonding is used, friction does not normally entirely prevent slip, and the
extent to which slippage occurs is variable, depending on surface conditions, level of strain, etc. It can
also be time dependent and can increase in the presence of vibration.
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For design purposes, the Young's modulus is of more value than the compression modulus (secant
modulus). To determine the Young's modulus from the experimental measurements at 10 % and 20 %
strain, Formula (B.2) should be used, modified if required by Formula (B.4) or (B.6).

The compression modulus (secant modulus), Sy, is then given by:

o
SM =
£

for lubricated test pieces this is equal to

E

1l-e

for bdnded test pieces this is equal to

|

(A +Bs" )
1-¢
From|these equations, the Young's modulus is given, for lubricated test.pieces, by

E|=Sy(1-¢)

and f¢r bonded test pieces by

_SM(l—e)
A+BS™"

El

The vialue to be reported is the median of E.détermined from the compression moduli (seicant moduli)
for 14 % and 20 % strain.
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Annex C
(normative)

Calibration schedule

C.1 Inspection

Before any ¢
inspection a
is carried ou

It shall be a

parameters
formally cali
written into

C.2 Scheg

Verification

frequency of

individual la

The calibrat
the test met
the main tes

For each pa
publication ¢
procedure w
preference).

The verificat
calibration s

C requ
S stang

U

16

!

in use.

libration is undertaken, the condition of the items to be calibrated shall be ascer;itain
d recorded on any calibration report or certificate. It shall be reported whether(calib
in the “as-received” condition or after rectification of any abnormality or fault.

scertained that the apparatus is generally fit for the intended purpgse, includin
specified as approximate and for which the apparatus does not therefore need
prated. If such parameters are liable to change, then the need for periodic checks sh
the detailed calibration procedures.

jule

calibration of the test apparatus is a mandatory part of this document. Howeve
calibration and the procedures used are, unless otherwise stated, at the discretion
boratory, using ISO 18899 for guidance.

d, together with the specified requirenient. A parameter and requirement can rel
apparatus, to part of that apparatus orto an ancillary apparatus necessary for the t

rameter, a calibration procedureis indicated by reference to ISO 18899, to ar
r to a procedure particular to. the test method which is detailed (whenever a calib
hich is more specific or detailed than that in ISO 18899 is available, it shall be uj

ion frequency for each parameter is given by a code letter. The code letters used
Chedule are:

rement to be.confirmed, but no measurement;

ard interval as given in ISO 18899;

h

ed by
Fation

g any
to be
all be

r, the
of the

n schedule given in Table C.1 has been compiled by listing all the parameters speciffied in

bo

ate to
Pst.

other

ration
ed in

n the
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