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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

This International Standard describes the types of testing equipment available for carrying out
compression tests on paper, board, and corrugated fibreboard. It describes two distinct types of
instrument. The preferred instrument type, known as the fixed-platen compression tester, develops
compressive forces at a constant rate of strain. The other, known as the beam-deflection compression
tester, develops compressive forces between one platen driven at constant speed and another platen
resting on a deformable beam. With this type neither rate of stress nor rate of strain is constant. The
two instrument types give similar but not necessarily the same test results when used for compression
tests; literature shows that the beam deflection machine produces results higher than those of the fixed-
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INTERNATIONAL STANDARD ISO 13820:2014(E)

Paper, board and corrugated fibreboard — Description and
calibration of compression-testing equipment

1 Scope

This International Standard specifies the essential characteristics and the principles of calibration of

COMPTESSIOI teSHITE EqUIpIEt USed 11T tie teSting of paper; board, armd corrugated fibreboard.

2 Normative references

The following documents, in whole or in part, are normatively referenced irt{this docunient and are
indigpensable for its application. For dated references, only the edition cited applies. For undated
referjences, the latest edition of the referenced document (including any amendments) applies.

ISO 187, Paper, board and pulps — Standard atmosphere for conditioning and testing and pjrocedure for
moniftoring the atmosphere and conditioning of samples

3 Principle

The ¢ompression testing machine is calibrated against feference masses or other traceable[standards.

4 Apparatus

41 Fixed-platen compression testing.machine, operating on the constant rate of geformation
(strafin) principle and incorporating the following features.

4.1.1 An upper and a lower platen, each large enough to completely accommodate the test piece and
suffigiently rigid to resist significant deformation by the compressive forces.

The platens shall be mounted-so as to have not more than 0,05 mm relative movement in thie horizontal
plan¢ and their surfacesshall be parallel to each other, within 0,05 mm per 100 mm of platensurface. The
surfdce of the platens-shall be flat to the extent that the lowest and highest points are within 0,05 mm
of thg average surface:

Somg¢ tests require the surface finish of the platen to be such as to prevent slippage of the test piece
during the test! Emery cloth, grade 00 or its equivalent (type 240 in Europe, crocus clothf in Canada),
secured tasthe surface of the platens with contact adhesive or with low-compressibility double-sided

presguressensitive tape (see NOTE), or matte finish of the platen surfaces, or any equivalent means, can
be usedto achieve this prnvidpr] the requirements for pnra]]p]icm are met

The emery cloth shall be replaced as soon as any damage is observed. On no account should a knife or
other sharp instrument be used to remove the emery cloth or other material adhering to the platens.

NOTE While compliance with ISO 7263 permits emery cloth to be used on the platen surfaces, other test
methods do not. With ISO 3037, it is safer to avoid the use of emery cloth. However, it is common practice to use
the same tester for tests which do and do not require emery cloth. The possibility of erroneous test results is
sufficiently low to allow the use of emery cloth in all ISO test methods in which the use of this compression testing
machine is now required, provided that a grade not coarser than 00 is used.

4.1.2 Means of moving one platen towards the other at a constant, controlled speed.

Differentspeeds are standard in different parts of the world, the mosttypical being (12,5 + 0,25) mm/min
and (10,0 £ 0,25) mm/min. As test values can be impacted by the strain rate of the applied load, it should

© ISO 2014 - All rights reserved 1
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not be assumed that operating at these two different speeds will produce the same results.[8][9][10][11]
[12][13] The speed used shall be within +0,25 mm/min of the nominal speed which shall be reported with
the test values.

4.1.3 Means of measuring peak force to the nearest 1 N or 1 %, whichever is greater, applied to an

object place

NOTE

d between the platens.

peak force. This fault will not be evident during static calibration.

Pen recorders might give low results because inertia in the pen movement can prevent detection of the

4.2 Beam-deflection compression testing machine, incorporating the following features.
4.2.1 Beam that deflects (1,00 + 0,01) mm for 175 N, 300 N, or 350 N of applied load.
4.2.2 Anuypper and a lower platen, each large enough to completely accommodate the tést'piece¢ and

sufficiently j

One platen 1
than 0,05 m|
each other {

igid to resist significant deformation by the compressive forces.

ests on the beam and the other is movable. The platens shall be mountedto have not

0 within 0,05 mm per 100 mm of platen surface. The surfaces of theéplatens are flat

lowest and highest points are within 0,05 mm of the average surface.

Some tests

during the fest. Emery cloth, grade 00 or its equivalent (type 240 irDEurope, crocus cloth in Canj

secured to 1
pressure se
means, may

The emery (
other sharp

4.2.3 Mea
between thd

The speed d
them increa|

NOTE In|
because ther
produced by
report.

4.2.4 Mea

require the surface finish of the platens to be such as to preyent slippage of the test

he surface of the platens with contact adhesive or with low-compressibility double-

be used to achieve this, provided the requirement§for parallelism are met.

loth shall be replaced as soon as any damagetis observed. On no account should a kn
instrument be used to remove emery cloth'or other material adhering to the platens.

platens.
Ses at the rate of (110 + 10)Ny/s.

some countries, a loading-rate of (67 + 23) N/s is used, but loading rates this low are undes
 is evidence that loading rates need to be 100 N/s or higher to produce test results similar to

ns of measuring the peak applied load.

See NOTES in 4.153~and 4.2.3. The load measurement system can be either of the following:

a 0 mm

a)

to-10 mm dial gauge or other means of measuring the deflection of the beam to the ne

hsitive tape (see NOTE in 4.1.1), or matte finish of’the platen surfaces or any equivj

f platen movement shall be such that when the platens are in contact, the force bet)

h fixed-platen tester™Any deviation from the specified loading rate shall be reported in the caliby

more

Im relative movement in the horizontal plane and their surfaces shallbe flat and parallel to

f the

biece
ada),
tided
alent

fe or

ns of driving the movable platen-at a fixed uniform speed to exert a force on an gbject

iween

rable
those
ation

rest

b)

0,01 mm or 1 %, whichever is greater; the reading provided can be the direct linear displacement of
the beam, in millimetres, or can include a system whereby the reading is converted to force unit;

a load cell or other means of measuring the force applied to the test piece to the nearest 1 N or 1 %,
whichever is greater. The load cell shall be located in such a position as to detect the peak force
applied to the test piece.

With this type of measuring device, the deflection characteristics of the beam are less critical but
it is necessary that they be sufficiently close to one of the requirements of 4.2.1 to ensure that the
loading rate with the platens in direct contact and with a test piece in contact with the platens is the
same as with the dial gauge measurement system operating at the chosen loading rate.

© ISO 2014 - All rights reserved


https://standardsiso.com/api/?name=cae1d3baa4a7ac41e599ac02a293cee9

NOTE

IS0 13820:2014(E)

Dial gauges are fitted with a hairspring to take up play between the pointer pinion and the driving cog.

Conventionally this is fitted so that it acts in a clockwise direction. When a lazy hand is fitted to the dial gauge,
the hairspring has to be inverted so that it acts in an anticlockwise direction.

5 Verification and calibration

Before calibration and checking, condition the tester for a minimum of 4 h in the standard atmosphere
specified in ISO 187.

5.1

Fixed-platen compression testing machine

Chec
cloth

k that the platen surfaces conform to the requirements of 4.1.1. Check the conditign>g
facings and renew if necessary.

f any emery

Check that in operation, one platen approaches the other at a constant, contrelled speed which is
withjn +0,25 mm/min of the nominal speed. The nominal speed used shall he'réported with the test
valugs.

Check that the load reading is zero when the platens are not in contact.

Calibrate the machine by placing weights of known mass on the(lower platen or by operating the
instrjument with a precalibrated load cell or a precalibrated proving ring between the platens. The
weights, load cell, or proving ring shall have been calibrated t®an accuracy of at least 0,1 %.

Carr
rang
capa
meas
orl
as th|

5.2.1
cloth|

Chec
(110

Chec

y out the calibration at a minimum of five approximately evenly spaced points covering
b of the instrument. Immediately before calibration, load and unload the tester to if]
City three times. Calibrate at progressively higher test levels, allowing at least 30 s b¢
urement, and repeat three times. The averagealibration at each point must be known {
0, whichever is greater, with all peripheral‘équipment (such as computers and printer
ey would be while testing is being carried out.

Beam-deflection compression-testing machine

x A gives maintenance requirements.
Beam-deflection measurement system

.1 Check that theplaten surfaces conform to the requirements of 4.2.2. Check the condit
facings and refiew if necessary.

k that in operation when the platens are in contact, the force between them increas
+ 10) N/s:

k that'the load or deflection reading is zero when the platens are not in contact.

the working
S maximum
ptween each
owithin1N
s) operating

on of emery

es at rate of

The instrument shall be calibrated by weights of known mass, a precalibrated load cell or a precalibrated
proving ring. The weights, load cell or proving ring shall have been calibrated to an accuracy of at least
0,1 %.

Immediately before calibration, load and unload the tester to its maximum capacity three times.

5.2.1.2 When using weights, zero the dial gauge or digital readout and place the weights directly on the
lower platen, or use a suitable bridge that has a known mass, with a maximum error of 0,1 %.

When using a load cell or proving ring, place the load cell or proving ring centrally between the platens
and zero the dial gauge or digital readout. Apply a load by lowering the top platen onto the load cell or
proving ring.

© IS0 2014 - All rights reserved
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Apply each increment of load and note the reading of the dial gauge lazy hand or the digital readout. If
the instrument gives a deflection reading in millimetres, convert the load to millimetres of deflection on
the basis of the known stiffness characteristics of the beam (see 4.2.1). This shall agree with the actual
deflection to within 0,01 mm or 1 %, whichever is greater. If the instrument automatically converts the
deflection to force units, the first reading shall agree with the true load to within 3 N or 1 %, whichever
is greater.

When the instrument is to be used over its whole range, repeat this procedure under conditions of
increasing load at a minimum of 10 approximately evenly spaced points corresponding to each 10 % of
the range. When only a limited part of the range is to be used, a smaller number of approximately evenly
spaced calibration points may be selected, provided they cover the working range to be used. Repeat the
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6 Calibr
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icate beam deflection, the lazy hand should be left at the high reading and readings

nter during this stage of the calibration. Both sets of readings (increasing and decrea
e with each other to within 0,01 mm or 1 %, whichever is greater, for deflection'meas
fo within 3 N or 1 %, whichever is greater, for devices which automatieally conver
bading to force units. If the agreement is not within these tolerances, check dial gaugg
ction in the dial gauge or lazy hand mechanism, or the displacement transducer for fri

ginning of 5.2.1.2, repeat the selected calibration procedure three times.

and
aken
ing)
ring
t the
s for
ction

huge or digital readout gives a low reading, the fulcrums,are too close together; if high, the

e too far apart. Correct by adjusting the fulcrum distancedby means of the adjusting sci
crew through the same distance so that the platens remain equidistant from each fulg
ment, check the zero of the indicator and repeat the verification. This adjustment sh{
hen there is no load on the beam.

1 cell measurement system

shall be verified by weights of known mass with a maximum error of 0,1 %, a precaliby

h precalibrated proving ring.

1l is verified in situ, it shall be verified with all peripheral equipment (such as computer
erating as they would be when testing is being carried out. Immediately before calibrg
oad the tester to its maximuim capacity three times.

| shall be checked at a@ minimum of five approximately evenly spaced points coverin

ews.
rum.
111 be

ated

5 and
tion,

o the

ge, under conditien®of increasing load using the procedure described in 5.1. The readlings

e the true load,within 1 N or 1 %, whichever is greater, at each point.

ation réport

iondeport shall include the following information:

a) areferencetothisinternationatStandard; e 156-13826:2614;

b) date and place of calibration;

c) conditioning atmosphere used;

d) type of compression testing machine, i.e. fixed-platen or beam-deflection;

e) for the fixed-platen type of compression testing machine, the test speed at which one platen
approaches the other (5.1);

f) the mean of, and maximum deviation of, the instrument readings for each point calibrated;

g) any deviation from the specified procedure, or any other information which would help in
interpretation of the results.
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Annex A
(normative)

Maintenance of beam-deflection compression testing machines

Inspect the machine regularly for cleanliness and for faults such as wear, misalignment, loose parts, and
damage. Clean the machine and rectify any faults found.

Check that the lower-platen locating pins do not bind in their holes. If the clearance of.th¢

e pins in the

holeg is sufficient, a nonlinear calibration will result. This might not occur until a,substantial load is

appli
Chec

Chec
antiy

Chec

Chec
the s

Chec
centl
fuler

Chec
migh

If def
of th

ed, and can go undetected if the instrument is not calibrated over its full working rang
k pulley belts for wear; check pulleys for misalignment.

k that motor vibration is not excessive. It shall be reduced by realigning the shaft and
ibration mountings.

k that the beam deflects (1,0 £ 0,01) mm for 175 N, 300 N, or,350'N of applied load (se¢

k that the beam does not contact any part of the compression tester, other than the kni
pring-loaded retaining pins.

k that the beam is straight. Replace if necessary. Check that the fulcrums are equidist
e of the beam, and that the dial gauge or transducer (force or displacement) is midway
ums and is in the middle of the width of the béam.

k that the spring-loaded pins that hold down the beam are located directly above the ki
t be necessary to slot the frame to alloWthese pins to be repositioned.

ired, microswitches may be installed to restrict the travel of the movable platen and tH
e beam.

e.

or by using

4.2.1).

fe edges and

int from the
between the

hife edges. It

e deflection
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