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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

One major consequence of the internal heat generation of rubber under a flexing compression is the
development of an elevated temperature in the rubber. This document provides for the measurement of
the temperature rise.

Under particularly severe heat generation and temperature rise conditions, internal rupture of the test
piece can occur with fatigue failure. Provision is also made for the measurement of resistance to this
type of fatigue.

The tact ic comductad yindary conditiance Af 4 colactad ctatic o ctrace Ay caminracciny and a Selected
teSt1S-eonau et aHhaer—eoRatttoRS—-or—a—Setre el a—State pre-5ereSS—o—+compresSion—ahgl

cyclic strain of constant maximum amplitude imposed upon the pre-stressed test piece,
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INTERNATIONAL STANDARD ISO 4666-

3:2022(E)

Rubber, vulcanized — Determination of temperature rise

and resistance to fatigue in flexometer testing —

Part 3:
Compression flexometer (constant-strain type)

WARNING 1 — Persons using this document should be familiar with normal laboratoj
Thi§ document does not purport to address all of the safety problems, if any, associat
use.|It is the responsibility of the user to establish appropriate safety and health/pracf
ensure compliance with any national regulatory conditions.

WARNING 2 — Certain procedures specified in this document might involve the use or
of substances, or the generation of waste, that could constitute a local environmen
Refdrence should be made to appropriate documentation on safe handling and dis
use.

1

This| document specifies the flexometer test with constant-strain amplitude for the deter
the femperature rise and resistance to fatigue of vulcanized rubber. The flexometer specifi
as the Goodrich flexometer, but any other apparatus.giving equivalent performance can be

Scope

document gives directions for carrying _out measurements which make possible
arding the durability of rubbers in finished articles subject to dynamic flexing in serv

8-2, Rubber, vulcanized or thermoplastic — Determination of hardness — Part 2: Hardn
YHD.and 100 IRHD

'y practice.
ed with its
ices and to

generation
tal hazard.
posal after

mination of
bd is known
1sed.

predictions
ice, such as
P variations
the various

ss between

testing — Part 1: Basic principles

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

ih flexometer

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

methods

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 4666-1 apply.

© IS0 2022 - All rights reserved
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[SO and IEC maintain terminology databases for use in standardization at the following addresses:

[EC Electropedia: available at https://www.electropedia.org/

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

4 Principle

A specified compressive load is applied to a test piece through a lever system having high inertia, while
imposing on the test piece an additional high-frequency cyclic compression of specified amplitude.
Measurements are made ofthe increase in temperature at the base of the test piece with a thermaconple,

which prov
cycles whic

With the te
test, contin

des a relative indication of the heat generated in flexing the test piece and of the numb
h produces fatigue breakdown.

5t piece subject to a constant applied load or to a constant initial compression ‘during
lous measurement is made of the change in height of the test piece. The compression §

er of

r the
et of

the test piege is measured after testing.

5 Apparatus

5.1 Flexgmeter

5.1.1 General description

The essentipl parts of the apparatus are shown in Figure 1.

The test pi ril is

connected t

bce is placed between anvils faced with athermal insulating material. The top any
0 an adjustable eccentric usually driven at‘an oscillation rate of 30 Hz + 0,2 Hz.
An anvil is d in
Clause 7.

sometimes called a “plate”. However, do not confuse “anvil” with the plate describg

ever
d of
ated
tion

The load is|applied by means of a lever resting on a knife edge. The moment of inertia of the
system is ificreased and its natural frequency reduced by suspending masses of 24 kg at each e
the lever sygtem. The lower anvil can\be raised or lowered relative to the lever by means of a calibr
micrometrq device. This device permits the lever system to be maintained in a horizontal pos
during the fest as determined by-a'pointer and a reference mark on the end of the bar.

The increage in temperaturée-at the base of the test piece is determined by means of a thermoca
placed at the centre of the-bottom anvil.

uple

5.1.2 Detailed description

The apparafus (see Flgure ) con51sts ofa balance beam (6) Wthh can be locked inits horlzontal pos
by means of= $ : 23 h-en 2
between the knife edge supportmg the beam and the edges supportlng the masses is 288 mm * 0 5 mm.
An equivalent inertial system can be used.

The test piece (2) is placed upon an anvil (3) on one arm of the balance beam. The distance of the
test piece support (10) from the fulcrum is 127 mm * 0,5 mm. On the other side of the balance beam,
additional masses (7) are placed in order to apply a load to the test piece. The desired weights are 11 kg
or 22 kg which correspond to a pre-stress of 1,0 MPa + 0,03 MPa or 2,0 MPa * 0,06 MPa, respectively.

The test piece (2) is placed between the anvils (1 and 3), which are made of a thermal insulating material
having a thermal conductivity of not more than 0,28 W/(m'K) or, equivalently, 0,24 kcal/(h-m °C).
Phenolic hardpaper can be used for this purpose. In the centre of the lower anvil, a thermocouple,
for example, iron-constantan, is attached for temperature measurement. The sensing point of the

© IS0 2022 - All rights reserved
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thermocouple shall be in contact with the test piece. The sensitivity of the thermocouple shall be
+0,5 °C.

Dimensions in millimetres
288 0,5 288 0,5

Key

1 ppperanvil 6  balance beam

2 festpiece 7  additional masses
3 ower anvil 8  masses

4 micrometre screw 9  screw

5 pointer 10 test piece support

Figure 1 —Compression flexometer (constant-strain type) — General arrangement

Meahs shall'be provided for measuring the decrease in height of the test piece, as the tegt proceeds,
with ana€euracy of 0,1 mm. For this purpose, the distance between the lower and upper anvils can be
variedhy means of a calibrated micrometre device until it returns to the horizontal position, which can
be reeeenized-by-amarkonthe-balance-beamand-apointer{51en-the-easing—The-adjustiment device
consists of a micrometre screw (4) which, by means of a chain and sprocket-wheel drive, moves the
screw (9) up or down without rotating the lower anvil (3). The degree of adjustment is read from the
micrometre screw (4). The centre point of the upper anvil (1) remains in the same position. The upper
anvil (1) is connected through a guide bearing to an eccentric which can be set to the desired stroke in
arange from 4,45 mm to 6,35 mm and is driven by a motor at 30 Hz * 0,2 Hz.

Figure 2 shows a heating chamber. The test piece (7) with the supporting anvils is located in the
chamber, the temperature of which can be maintained to within #1 °C of a test temperature generally in
the range 40 °C to 100 °C. The chamber shall have the following dimensions:

— width 100 mm to 220 mm;

— depth 130 mm to 250 mm;

©1S0 2022 - All rights reserved 3
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— height approximately 230 mm.
The bottom of the chamber shall be situated 25 mm * 2 mm above the balance beam (9).

A thermocouple of the same type as that used in the lower anvil (8) shall be used for measurement of
the temperature in the chamber. The thermocouple shall be positioned at a distance of 6 mm to 9 mm
towards the right-hand side behind the rear edge of the anvil and at a height midway between the
anvils. A length of at least 100 mm of the thermocouple wire shall be within the chamber.

The air circulation within the chamber is provided by a radial fan (4) of 75 mm diameter, operating at a
rotational frequency of 25 Hz to 28 Hz. The air intake shall have a diameter of 60 mm. The air outlet (5)

h 11 o A0 s AS vy Tho grid chalffos e nsbin gt n bnct vrinon diirinn g Ao ditioning (D) -h 11
Shall meaSuyfre-ro-t TO T T C g St o Ssupp ot i tCo T preCCoor g Conaroarotaag (=P a

be fitted 10|mm * 2 mm above the bottom of the chamber.

Dimensions in niillimetres

AAISIIY,

EEEUEEER

|
37k

e N

S - 7
| |
Z ]
!
% |
: |
‘ 57|
i
Key
1  heating thamber with door 6  crossbar with lifting rods and upper anvil
2 grid she|f for supporting test pieces 7  testpiece
during donditioning
3 heating flements 8 lower anvil with thermocouple
radial fap 9  balance beam
5 airoutlgt 10 motor of radial fan

Figure 2 — Example of a heating chamber

5.2 Mea uring gauge

The gauge for measuring the height and diameter of test pieces shall conform to the requirements of
SO 23529.

5.3 Timer

A stopwatch or other similar device shall be used.

6 Calibration

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

4 © IS0 2022 - All rights reserved
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7 Test piece

The test piece shall be cylindrical in shape, having a diameter of 17,8 mm #* 0,15 mm and a height of
25 mm £ 0,25 mm.

The standard method of preparing the test piece shall be the direct moulding of the cylinder. It is
suggested, for the purpose of uniformity and closer tolerance in the moulded test piece, that the
dimensions of the mould be specified and shrinkage compensated for therein. A plate cavity of thickness
25,4 mm * 0,05 mm and diameter 18,00 mm * 0,05 mm, having overflow cavities at both top and bottom
when combined with two end plates, provides one type of suitable mould.

An
thickness. The vulcanized thickness shall be such that buffing is not required.

ne required

The kircular die used for cutting the test piece shall have an inside diameter of 17,8 mm * P,03 mm. In
cutt]ng the test piece, the die shall be suitably rotated in a drill press or similar deviee and Iybricated by
meaps of a soap solution. A minimum distance of 13 mm shall be maintained between the dutting edge
of the die and the edge of the slab. The cutting pressure shall be as light as pessible to mininlize cupping
or tgper in the diameter of the test piece.

It shiould be recognized that equal time and temperature used for both moulded and slah test pieces
do njot produce an equivalent state of vulcanization in the two types of test piece. A high¢r degree of
vulcpnization is obtained in the moulded test piece. Adjustmentsipreferably in the time of ¢ure, should
be taken into consideration if comparisons between the tw@types of test piece are to be|considered

The |conditions specified in Table 1 are normally employed in flexometer tests with conptant-strain
amplitude.

Table 1 — Test conditions

Conditions Nominal value
Chamber temperature 55°C+1°Cor100°C+1°C
Stroke (double amplitude) 4,45 mm, 5,71 mm or 6,35 mm
Pre-stress on test piece? 1,0 MPa or 2,0 MPa
.M pre-stress of 1,0 MPa is equivalent to a weight on the balance beam of
11’kg; a pre-stress of 2,0 MPa is equivalent to a weight of 22 kg.

Testp with the\heating chamber removed are referred to as “room temperature” tests,| or tests at
standard laboratory temperature. The standard laboratory temperature used shall be spe¢ified in the
test peporit:

For the/measurement of temperature rise, a chamber temperature of either 55 °C or 100| °C shall be
selected with a stroke of 4,45 mm or 5,71 mm. Any of these choices of temperature and stroke can be
used with a pre-stress of either 1,0 MPa or 2,0 MPa on the test piece. These choices ordinarily give a
temperature rise that is essentially at equilibrium after the normal test duration of 25 min. However,
test times longer than 25 min can be selected, if desired, for special test purposes.

For measurement of the fatigue properties of rubber, more severe test conditions are needed.
Specifically, strokes of 5,71 mm and 6,35 mm are recommended with the higher pre-stress on the
balance beam. Selection of the more severe conditions avoids excessive test durations for each test
piece.

In general, for medium hardness rubbers that have ordinary temperature rise characteristics, a pre-
stress of 1,0 MPa, a stroke of 5,71 mm and a chamber temperature of 55 °C or 100 °C is recommended.

© IS0 2022 - All rights reserved 5
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The same test conditions shall be maintained throughout a series of tests intended for comparison of a
group of compounds.

9 Procedure

9.1 Preparation of flexometer

Locate the machine on a firm foundation. Adjust the levelling screw in the base to bring the machine
into a level position in all directions at a point just to the rear of the fulcrum of the loading lever. With

the loading

lever locked in place with the pin, place a level on the lever bar and verify the level setti

ng.

Adjust the
accomplish
means of ad

The 4,45 m
4,45 mm ar

eccentric to give a stroke or a double amplitude of 4,45 mm * 0,03 mm. This)is
ed by means of a dial micrometre resting on either the crossbar of the upperdnvil g
apters attached to the loading arm of the eccentric.

m stroke is selected as the standard for calibration purposes. When strokes other

specified fo

Raise the t¢p anvil as far as the eccentric permits by its rotation. Place akcalibrating block of hg

25,0 mm +

A suitable |
lower anvil

Raise the 2

e to be used, the displacement of the lower anvil should be maintained Within the toler
its height above the loading lever.

,01 mm on the lower anvil.

lock may be made from brass having a diameter of 17,8)mm. The end to be placed oy
should be counter-bored for clearance of the thermocouple disc.

nvil by means of the micrometre until the botfom side of the metal cup holding

best
r by

than
ance

pight

1 the

the

thermocouple is 67 mm * 3 mm above the top of the loading lever. The loading lever shall be i} the
locked posifion.
Adjust the |crossbar of the upper anvil, maintaining' a parallel setting with the lower anvil apd a

firm contad
disengagen

Remove thd
the pointer

Remove thg
point of res
level positi
from the re

9.2 Test

t with the calibrating block. The micrometre shall now be set at zero. This could rec
ent of the gear train nearest the Vernier scale of the micrometre.

on the mark at the end of the\lever bar. This establishes the level position.

locking pin from the loading lever and gently oscillate the lever system to determing
L. If the bar does not(come to rest in approximately the level position, slowly return it {
n and release. If mavement from the level position is observed, add or remove a mass
uired inertia mass to obtain a balance.

procedure

Check the i

9.2.1 Generadl
Lﬂmmmmmmmmmmwce

calibrating block and recheck the stroke or double amplitude for the 4,45 mm setting.

uire

Set

b the
o its
[0 or

the necessary masses on the rear hanger to give the desired load.

If a stroke other than 4,45 mm is desired, a new zero setting is required on the micrometre after
adjusting the eccentric to the new stroke. Proceed as outlined in 9.1 to obtain the zero setting.

For elevated temperatures requiring the use of the heating chamber, allow a minimum of 2 h for
preheating of the apparatus and the attainment of equilibrium prior to the start of test. Maintain the
lower anvil at the zero setting, that is, 67 mm above the loading lever during the conditioning period.

Measure and record the height of the test piece. Then measure its hardness in accordance with ISO 48-2.

When the heating chamber is to be used, place the test piece in the chamber on the grid shelf and
condition for a minimum of 30 min before the start of test.
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Before starting the test, the lower anvil temperature and the ambient test temperature shall be in
equilibrium. With the upper anvil or crossbar in its highest position, lower the bottom anvil and quickly
position the test piece thereon, inverting its position from that used during the conditioning period.

The thermocouple in the lower anvil stabilizes at a temperature approximately 6 °C lower in an ambient
chamber temperature of 100 °C. This is the base temperature above which the temperature rise is
measured. Any momentary drop in the base temperature at the start of the test should be disregarded.

Raise the lower anvil by means of the micrometer until a firm contact is established with the upper
anvil. Remove the locking pin and apply the load. Then advance the micrometer until the beam is again

restored to its original level position as determined by the indicator.

If th

with

If th
the
the

thre
rest

read

If th
valu
load

Ifan

usin

9.2.2

To d
dursg
can

test
mea

h

For 3

out correction for the compression height.

e original height of the test piece is less than 25,0 mm, then the difference shallbe subt
icrometer reading. For a test piece of height greater than 25,0 mm, the difference shall
icrometer reading.

smooth start, restore the pin to the locked position of the loading lever; and back off the
e to four turns. Then loosen the pin, start the machine, and remove.the pin completely. I
bre the beam to the level position by means of the micrometer and record the reading.
ing to the same corrections as used for the static measurements.

g initial running deflection is less than one half of the impressed stroke or does not
e within 1 min or 2 min of the start, an unreliable and.misleading temperature rise is ol
ng lever shall be maintained in a level position thpeughout the test.

ecorder is not used to obtain a continuous temperature rise curve, obtain a series of me
b a suitable potentiometer. Plot the readingsiand draw the temperature rise curve.

. Determination of temperature rise and of compression set

etermine the temperature risesand the compression set, continue the test for the
tion of 25 min, provided that no premature failure occurs in the test piece. Longer tes
be required if steady-state eohditions are always to be attained. At the end of the test,
piece from the apparatus_and after storage for 1 h to cool to standard laboratory te
sure the height, h,.

Determination of fatigue resistance

btermine théfatigue life, continue the test until breakdown occurs. Incipient breakdowr
irregularity in the temperature curve (sudden temperature rise) or by a marked

P test piece had an original height of exactly 25,0 mm, then the micrometer reading s]Ilall be used

racted from
be added to

micrometer
mmediately
Subject this

exceed this
tained. The

nsurements

normal test
t durations
remove the
mperature,

isrevealed
increase in
ind visually

9.2.4 Determination of creep

Determine creep by measuring the test piece height 6 s after the start of the cyclic loading and then
after a specified test duration.
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10 Expre

ssion of results

10.1 Temperature rise

The temper

ature rise, Af, expressed in degrees Celsius, is given by Formula (1):

AQ :925 _90

where

M

0,5 ist

0, ist

10.2 Cree

The creep, 4

h
F, —_6]

where
hg ist

h, ist

hy ist

The test pig
Zero positic
hy=25mm
+0,2 mm.

NOTE Fi
initial defory

_hg
-

Formula (2
the loaded

automatic d
range of +0

F,

Ho

e temperature, in °C, of the test piece after the test duration;

he temperature, in °C, of the test piece at the beginning of the test.

P
', expressed as a percentage, after the test duration, ¢, is defined by Formula (2):

- h
£ %100

he test piece height, in mm, determined 6 s after the‘start of cyclic loading;
he test piece height, in mm, determined after thetest duration, ¢;
he original height, in mm, of the test piece ird<¢he unloaded condition.

ce height shall be measured as described previously. The balance beam shall be set {]
n after not more than 6 s of runnjng time. For the original height, hj, the nominal v
shall be used, since it is a requirenient that the differences be within the tolerance ran

brmula (2) differs from the usual definition of creep. In other cases, creep is expressed relative 4}
hation:

L h,

L he

| has the advantage that there is no need to recalculate with reference to the height
rondition, The quantity (hg — h)/h, is also easily read on the micrometer or recorded h

ompensator, since the original height h is considered to be constant (within the toler
2 mm).

(2)

o its
alue
e of

o the

6 in
y an
ance

10.3 Compression set

The compression set, S, expressed as a percentage, is given by Formula (3):

S=

hy —h

e

x100

0

where

hy is the original height, in mm, of the test piece in the unloaded condition;

h

e

(3)

is the final height, in mm, of the test piece after conditioning for 1 h in the unloaded condition.
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10.4 Fatigue life

The fatigue life is expressed as the number of cycles, N, to breakdown or failure of the test piece.
Breakdown or the failure criterion shall be clearly defined and the definition cited.

11 Precision

Precision results of an interlaboratory test programme (ITP) are given in Annex A.

12 Testreport

The
a)

b)

d)

test report shall include at least the following information:
sample details:
1) full description of the sample and its origin;

) method of preparation of test piece from the sample, e.g. whethermoulded or cut o
finished products;

fest method:

1) testmethod used, a reference to this document, i.e. IS0 4666-3;
D) test procedure used;

B) original height of test piece and, in case of deyiation from standard dimensions, the
1) hardness of test piece;

fest details:

1) standard laboratory temperatute;

D) time and temperature of conditioning prior to test;

B) pre-stress;

1) stroke;

b) heating chamber temperature;

b) any departures from the procedures specified in this document;
fest resiilts:

[)-"mumber of test pieces used;

taken from

diameter;

2) for the measurement of temperature rise: the test duration, the individual values and the mean

value;

3) for the measurement of creep: the test duration, the individual values and the mean value,

expressed as a percentage;

4) for the measurement of compression set: the test duration, the individual values and the mean

value, expressed as a percentage;

5) for the measurement of fatigue resistance: the criterion of fatigue failure, and the number of
cycles to this selected failure point, expressed as individual values and mean values;

date of test.
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Annex A
(informative)

Precision

A.1 General

A type 1 in
repeatabilit
guidance o]

NOTE T
the same tinj

the use of repeatability and reproducibility results.

e.

A.2 Predision details

A.2.1 The
laboratorie
Table A1. T

Chamber te
Pre-stress:
Stroke:
Frequency:
Test duratig

A.2.2 The

expressed 3

A.2.3 Ato

S a percentage, were measured.

tal of eightlaboratories participated in this ITP.

Lerlaboratory test programme (ITP) and the subsequent precision calculations to exf]
y and reproducibility were performed in accordance with ISO/TR 92721. Anngx’ B g

he ITP was also organized for constant-stress flexometer testing in accordance with ISO 4666

ITP was organized in 2001. Prepared test pieces were 'sent out to all participa
5 using three compounds (of types NR, SBR and CR), the farmulations of which are show

he test was carried out under the following test conditions (see Clause 8).
mperature: 55 °C (condition for a minimuin 30 min)

1,0 MPa

4,45 mm

30 Hz
n: 25 min

tests were conducted on/two test pieces of each rubber on each of two days, separate
one week. Temperature rise, in-degrees Celsius, creep, expressed as a percentage, and compressior

Table A.1 — Formulation of rubber compounds

ress
rives

-4 at

iting
/n in

d by
set,

Substance NR SBR CR
NR (RSS#1) 100 — —
SBR1502 — 100 —
CR (sulfur-modified type) — — 100
HAF carbon black (N330) 35 50 25
Zinc oxide 5 3 5
Magnesium oxide — — 4

a  N-(1,3-Dimethylbutyl)-N'-phenyl-p-phenylenediamine.
b Polymerized 2,2,4-trimethyl-1,2-dihydroquinoline.

¢ N-tert-Butyl-2-benzothiazolesulfenamide.

1) Cancelle

10

d and replaced by ISO 19983:2022
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A3

The
anal

Table A.1 (continued)

Substance NR SBR CR
Stearic acid 2 1 0,5
Antioxidant 6PPD? 2 2 2
Antioxidant TMQb 2 2 —
Wax 1 1 —
Accelerator TBBS¢ 0,7 1 —
Sulfur 2,25 1,75 —
Totat 14995 16175 136;5
a  N-(1,3-Dimethylbutyl)-N'-phenyl-p-phenylenediamine.
b Polymerized 2,2,4-trimethyl-1,2-dihydroquinoline.
¢ N-tert-Butyl-2-benzothiazolesulfenamide.

Precision results

resullts are given in Table A.2.

Table A.2 — Constant-strain flexometer testing

calculation of precision was made, in accordance with the decision tree diagram f
ysis of ISO/TR 9272:2005, Figure 1, by eliminating abnormal(values for Option 1. The precision

br ITP data

Within laboratory Between labpratories
Property Test rubber| Mean value

r U] R (R)
NR 12,41 1,12 9,73 4,86 39,15
Tempperature rise, °C SBR 27,59 1,42 5,15 10,12 36,68
CR 20,58 2,38 11,58 14,69 71,38
NR 7,13 0,52 7,28 20,41 286,1
Cregp, % SBR 0,55 0,51 92,38 0,77 140,6
CR 0,38 0,28 73,13 1,86 484,5

NR 2,48 0,25 10,10 1,33 53,7

Compression set, % SBR 3,27 0,45 13,73 2,33 71,2
CR 1,16 0,24 20,49 0,77 66,5

rist

(r) i

(R)i

he repeatability, in measurement units;

the repeatability, expressed as a percentage (relative);
Ris tghe reproduecibility, in measurement units;

thereproducibility, expressed as a percentage (relative).

© IS0 2022 - All rights reserved
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(informative)

Guidance for using precision results

B.1 The general procedure for using precision results is described in B.2 to B.4, with the quantity

|x; —x5| d

B.2 Enter
average val
line gives th

B.3 With
decisions.

B.3.1 For

identical m
tabulated r{

regard to sign.

the appropriate precision table (for whatever test parameter is being considéred) 3
1e (of the measured parameter) nearest to the “test” data average under consideration.
e applicable r, (r), R or (R) for use in the decision process.

these, 1, and (r) values, the following general repeatability stateméntsS may be used to 1

a modulus: the difference |x; —x,| between two test (valug) averages, found on nomi

hterial samples under normal and correct operation ef.the test procedure, will exceed
ppeatability, r, on average not more than once in 20 cases.

hout

t an
This

nake

nally
| the

rect
than

d to

ently

s on
pnce

B.3.2 Forf percentage difference between two test (value)-averages: the percentage difference
X1 —K
b ral g
0,5(X1 ‘|'X2)
between two test values, found on nominallj~identical material samples under normal and cot
operation of the test procedure, will exceed-the tabulated repeatability, (r), on average not more
once in 20 dases.
B.4 With these R and (R) values)-the following general reproducibility statements may be usq
make decisions.
B.4.1 For|an absolute difference: the absolute difference |x; —x;| between two independs
measured tpst (value) averages, found in two laboratories using normal and correct test procedure
nominally iflenticalimaterial samples, will exceed the tabulated reproducibility, R, not more than
in 20 cases.
B.4.2 Forlpércentage difference between twao test (va]np) averages: the percentage difference
X|—X
Mxloo
0,5(X1 +X2 )

between two independently measured test (value) averages, found in two laboratories using normal
and correct test procedures on nominally identical material samples, will exceed the tabulated

reproducibi

12

lity, (R), not more than once in 20 cases.
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(normative)

Calibration schedule

Inspection

3:2022(E)

Bef

insp
ism
It sh
para

forn{
writ]

C.2

Veri
calil
labo

The
in th

e any calibration is undertaken, the condition of the items to be calibrated shall bé asg
pction and recorded on any calibration report or certificate. It shall be reported whethe
hde in the “as-received” condition or after rectification of any abnormality or faylt.

all be ascertained that the apparatus is, in general, fit for the intended(purpose, in
meters specified as approximate and for which the apparatus doespnot therefore
ally calibrated. If such parameters are liable to change, then the need for periodic che
ten into the detailed calibration procedures.

Schedule

fication or calibration of the test apparatus is a requitement of this document. The f
ration and the procedures used are, unless otherwise stated, at the discretion of th
ratory, using ISO 18899 for guidance.

calibration schedule given in Table C.1 has heen compiled by listing all of the paramete]
e test method, together with the specified fequirement. A parameter and requirement ¢

ertained by
calibration

cluding any
need to be
cks shall be

requency of
b individual

s specified
an relate to

the main test apparatus, part of that apparatus or to an ancillary apparatus necessary for the test.

For
pub
or
pref

The
The

N
S
§)

each parameter, a calibration prdcedure is indicated by reference to ISO 18899,
ication or to a procedure particular to the test method which is detailed (whenever a m
tailed calibration procedure ‘than that specified in ISO 18899 is available, it shall
brence).

verification frequency for'each parameter is given by a code letter.

code letters used.iti-the calibration schedule are:

Initial verifieation only
Standardinterval as given in [SO 18899

In"use

to another
ore specific
be used in

In a

dition to the items listed in Table C.1, use of the following is implied, all of which nee

in accordance with ISO 18899:

a timer;

— athermometer for monitoring the conditioning and test temperatures;

— instruments for determining the dimensions of the test pieces.

© IS0 2022 - All rights reserved
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