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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.

The procedy

described i
different ty
editorial ru

Attention is
patent right
any patent 1
on the ISO li

Any trade n
constitute a

For an expl
expressions
World Trads
iso/forewor

the ISO/IEC Directives, Part 1. In particular,
bes of ISO documents should be noted. This document was drafted in accordance\wit
es of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

drawn to the possibility that some of the elements of this document may\be the subjg

ect of

s. ISO shall not be held responsible for identifying any or all such patént-rights. Detafils of

ights identified during the development of the document will be in the)Introduction ar
st of patent declarations received (see www.iso.org/patents).

hme used in this document is information given for the conyvenience of users and doe
h endorsement.

anation of the voluntary nature of standards, the ineaning of ISO specific terms
related to conformity assessment, as well as information about ISO's adherence t
Organization (WTO) principles in the Technical Bavriers to Trade (TBT), see www.iso
d.html.

This docum
chemical prd

Any feedbad
complete lis

ent was prepared by Technical Committee SO/ TC 61, Plastics, Subcommittee SC 5, Phy)|
perties.

k or questions on this document sheuld be directed to the user’s national standards bo
ting of these bodies can be found atwww.iso.org/members.html.

1d /or

S not

and
b the

org/

sical-

dy. A

© ISO 2021 - All rights reserved


https://www.iso.org/directives-and-policies.html
https://www.iso.org/iso-standards-and-patents.html
https://www.iso.org/foreword-supplementary-information.html
https://www.iso.org/foreword-supplementary-information.html
https://www.iso.org/members.html
https://standardsiso.com/api/?name=92d4ba56c62e2513fbab7df34a39c00d

IS0 23673:2021(E)

Introduction

Many thermoplastic materials show similar viscosities, but elastic properties can vary significantly,
which can lead to inappropriate applications.

The definition of an elasticity index describing the elastic properties of resins in a similar way as the
viscosity is indicated by the melt flow rate opens a possibility to designate the elastic properties using
a simple characteristic number.

Selecting G’ at a particular frequency as elasticity index can no longer describe the complete behaviour
of m i i i ideri 1133-1 and
ISO [1133-2) as characteristic numbers of viscosity the elasticity index provides a_sigilar useful
charficteristic number for the elasticity of materials.

© IS0 2021 - All rights reserved v


https://standardsiso.com/api/?name=92d4ba56c62e2513fbab7df34a39c00d



https://standardsiso.com/api/?name=92d4ba56c62e2513fbab7df34a39c00d

INTERNATIONAL STANDARD

ISO 23673:2021(E)

Plastics — Elasticity index — Determination of elastic
property of melts

1 Scope

This document specifies a procedure for the determination of an elasticity index based on measurements

of tmmmmmmmmm

and ¥

blines for performance of measurements. The elasticity index is applicable to all+thg
riscoelastic materials for which the elastic behaviour is a crucial application property.

2 Normative references
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Note

following documents are referred to in the text in such a way that some or all of t
fitutes requirements of this document. For dated references, onlyothe edition cited
ted references, the latest edition of the referenced document (in¢luding any amendme

721-1, Plastics — Determination of dynamic mechanical properties — Part 1: General pri

b721-10, Plastics — Determination of dynamic mechanical properties — Part 10: Co
ity using a parallel-plate oscillatory rheometer

[erms and definitions

he purposes of this document, the terms and definitions given in ISO 6721-1, ISO 672
ving apply.

nd IEC maintain terminological databases for use in standardization at the following 2

EC Electropedia: available atthttp://www.electropedia.org/

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

icity index

hcteristic number-describing the elastic properties of plastic melts or viscoelastic mat
fined as storage modulus G' measured at fixed angular frequency with specific strain
erature

1 toentry: It is expressed in pascals.

s, and gives
rmoplastics

heir content
applies. For
hts) applies.

nciples

mplex shear

1-10 and the
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erials which
stress, and

4 Principle

This

shall be in accordance with ISO 6721-10 for parallel plate geometry.

For cone and plate geometry, the same principle applies while the angle between the cone and plate is
less than 5°.

5 Apparatus

5.1

Measurement apparatus

This shall be in accordance with ISO 6721-10 with the alternative option of using a cone and plate
measurement geometry.
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5.2 Temperature-controlled enclosure

This shall be in accordance with ISO 6721-10.

5.3 Temperature measurement and control

This shall be in accordance with ISO 6721-10.

5.4 Plate/specimen assembly

This shall b

in accordance with ISO 6721-10 for parallel plate geometry. The plate diameteris typ

cally

in the range|

For cone an
assembly cd
surface finis
dependent d

of 20 mm to 50 mm, and the specimen thickness lies in the range of 0,5 mm to 3 mm.

 plate geometry, the angle between the cone and plate shall be less than 5°. The'spec
mprises concentric, circular cone and plate with the specimen held betwéen them
h of cone and plate shall be in accordance with that of parallel plates. The results m
n the type of material that is used to form the surfaces of the plates. This’can be idenf

imen
The
hy be
ified

by testing ising plates with different surface materials. The diameter of cone and plate, and the

specimen th
separation ¢
+0,01 mm. )
than +0,01 1

5.5 Calib
This shall bq

6 Sampling

This shall bq

7 Procedure

7.1 Test temperature

This shall bq

7.2 Zeroing the gap

This shall bq

7.3 Intro

ickness are in accordance with parallel plates. The total variation-in the cone and
iround peripheral due to non-concentricity of the cone and plate plates shall be less
Variation in the cone and plate separation around peripheral ‘during testing shall bg
nm.

ration

b in accordance with ISO 6721-10.

b in accordance with ISO 6721-10.

b in accordance with-1S0O 6721-10.

b in accofrdance with ISO 6721-10.

plate
than
less

ducing the test specimen

This shall be in accordance with ISO 6721-10.

7.4 Conditioning the test specimen

This shall be in accordance with ISO 6721-10.

7.5 Test mode (controlled stress or controlled strain)

This shall be in accordance with ISO 6721-10.

The shear storage modulus G’ shall be measured at a fixed frequency (for example, 1,0 rad-s1). Stress,
strain and temperature can be varied with materials to be tested. The angular frequency can be
selected other than 1,0 rad-s™ if it is not appropriate to achieve material data at 1,0 rad-s.
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Determination of thermal stability of sample material

shall be in accordance with ISO 6721-10.
Determination of region of linear-viscoelastic behaviour

In the controlled-strain mode

When working in the controlled-strain mode, determine the maximum permissible amplitude of
oscillation by performing a strain sweep. The stram sweep shall be made usmg the same specimen

can |
for
spec
astr

Meas
maxi

The

strai
thel
regid

NOTH
meas

7.7.2

Whe
perfy
and t
over
edge

Meas

pe necessary to carry out strain measurements at more than one oscillation freque

hin, measured at =75 % of the radius of the plate, of not more than 1 %.

mum permissible amplitude of oscillation for measurements within the linear-viscoel

maximum value of the strain to be used in actual testing shall be 1€ss than the lowest

near-viscoelastic region. If it is not possible to determine properties within the linear
n, this shall be stated in the test report.

urement errors prevent properties being determined reljably in this region.

In the controlled-stress mode

rming a stress sweep. The stress sweep'shall be made using the same specimen assemb

a range of values, preferably commencing with a torque that results in a strain, mea
of the plate.

ure the shear storage medulus G'as function of the torque to determine the maximum

torq

The
of th
with

for measurements within the linear-viscoelastic region.

e
]unaximum value of'the applied torque to be used in actual testing shall be less than the

E torque at which-a deviation of 5 % occurred in the values of any of the parameter
their valuesdn-the linear-viscoelastic region. If it is not possible to determine propertig

linear-viscoelastic region, this shall be stated in the test report (see note to 7.7.1).

7.7.3

confirmation of linear-viscoelastic behaviour

ThlS St

chAall ha 3
Tt

ny dependence of the limit of linear-viscoelastic behaviour on the angular frequen
men by increasing the amplitude of oscillation over a range of values, preferablycomny

ure the shear storage modulus G’ as functions of the amplitude of oscillation to de

h working in the controlled-stress mode; determine the range of linear-viscoelastic b

t testing. It
icy to check
cy. Test the
encing with

termine the
Astic region.

value of the

n at which a difference of 5 % occurred in the values of parameter G' compared with their values in

viscoelastic

For some materials, the linear-viscoelastic region¢is_confined to very small strains. The associated

ehaviour by
ly geometry,

he same temperature to be used inSubsequent testing. Test the specimen by increasinyg the torque

sured at the

permissible

owest value
;" compared
s within the

If the rheometer program provides stress-strain hysteresis loop, non-linearity of materials may be
determined from the plot.

7.8
This

Air entrapment

shall be in accordance with ISO 6721-10.

8 Expression of results

The elastic index (EI) shall be given together with angular frequency (w), stress (o), strain (g) and
temperature (T) used for measurement of G"
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