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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

Curl in cut-size office papers plays an important part in the performance of these papers in copying
processes. Frequently, cut-size papers are used on copier and other printing devices, operating at high
speeds. Curl which exists in the ream before the paper enters the imaging process, and curl developed
during the imaging process, can affect office paper performance, especially if two-sided printing or
collating is involved. Common problems experienced include jamming and misregistration.

The experience used in developing this test method was limited to uncoated papers in the commonly
used cut sizes. The technique is basic and can be used with coated papers as well as paperboard to

d tifardlha ez o d oo o oo £ ol
lden Ty cinCTty ptantarag ot oTrcurT:

The fest method identifies the type and degree of curl in a pack of sheets but does not addreg§s variations
that might be present in individual sheets. The method of ISO 11556 can be used‘'to megsure curl in
individual sheets.

It shpuld be recognized that the curl occurring after processing in a copier 'or a printing|device may
bear|no relation to the curl of the paper as received.
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Paper and board — Cut-size office paper — Measurement
of curl in a pack of sheets

1 Scope

This document specifies a method for the measurement of curl in cut-size office papers. The test method

isty
This

picatty used i evaluating papers of the type described i iSO-216:

method is limited to papers with a maximum dimension of 300 mm in both directions

The mmeasurement can be made on papers as received, after conditioning, or after processing in a copier

or pif

2 Normative references

The
cons
undg

ISO 1

3
Fort
ISO 3
— 1
— 1

3.1

curl
devi:
the s

3.1.1
curl
quarny

inting device.

following documents are referred to in the text in such a wa§)that some or all of t
Fitutes requirements of this document. For dated referenees, only the edition cited
ted references, the latest edition of the referenced document (including any amendme

86:2002, Paper and board — Sampling to determine avérage quality

[erms and definitions
he purposes of this document, the following terms and definitions apply.
nd IEC maintain terminology databases for use in standardization at the following adq

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

EC Electropedia: available-athttps://www.electropedia.org/

tion from a flat surface which has three major components: magnitude, direction of ¢
ide towards which the paper curls

magnitude
titativesmeasure of the deviation of a paper test piece from a flat surface

heir content
applies. For
hts) applies.

Iresses:

url axis and

Note

1to'entry: It is expressed as the reciprocal of the radius of curvature, R, of the curled test pig

ce with units

of reciprocal metres (m™1).

Note 2 to entry: The radius of curvature for the curled test piece is the distance from the arc to the centre of a
circle, of which the arc forms a part. The reciprocal radius (R1) has a value of zero for a flat sheet.

Note 3 to entry: Curl characteristics of paper and board are time-dependent and the magnitude of any curl may
be transient.

3.1.2

curl

axis direction

direction of the curl axis of paper and board, characterized as follows:

— curl axis which is perpendicular to the paper’s machine direction;

— curl axis which is parallel to the paper’s machine direction;

©ISO
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Note 1 to ent
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s which is neither parallel nor perpendicular to the paper’s machine direction.

ry: See Figures A.1 to A.3, respectively.

concave side

side toward
Note 1 to ent

3.2

s which the paper or board curls

ry: See also Annex A.

double curl

form of curl

Note 1 to en
balanced wit

3.3

cut-size off
papers in th
copying devj

3.4
reference s
for a non-im|

which tends to alternate between the two sides, when the sheet is manipulated lightly

ry: This tendency is a phenomenon which may be described as two curl patterns that.are
hin the same sheet of paper.

ce papers
e range 60 g/m? to 150 g/m? which are used for writing and/or_ifa yarious printing
ices

ide
aged paper that side indicated by arrows on the end labels of a sealed ream, that side f

the top of a hox of unwrapped sheets or, if arrows, or other instructions, are not present, that side f

the wrappet

4 Princi

A pack of ap
curl is meas

5 Appar

5.1 Curlg

Consisting (
their curl m
in Annex B.

Copies of th
frequently H

It can be co
given in An

seam

ple

proximately 10 to 15 sheets is taken from the sample to be tested and the magnitude ¢
ured, noting the curl axis direction and the side towards which the paper curls.

atus

rauge

f a straight line 210>mm long and companion arcs at least 210 mm long of radii such

e curl gduge made on a toner-imaging device should not be used because such a d
as a built-in enlargement which would change the dimensions of the arcs.

Finely

r and

hcing
hcing

fthe

that

hgnitude varies between 1,00 m™ and 10,00 m™L. The construction of such a gauge is shown

bvice

udes

Ivenient to use a set of templates with their edges corresponding to the curl of magnit

6 Test atmosphere

The purpose of this method is usually to test the inherent curl of the paper at the moisture content that
it has immediately following its removal from a ream, or after processing in a copier or other printing

device.

In this case, the paper shall not be conditioned in a standard atmosphere. The actual testing may be
carried out either in the standard atmosphere described in ISO 187, or under the measured ambient
conditions of the area surrounding the imaging device.
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7 Sampling

71

If tests are being made to evaluate a lot, the sample shall be selected in accordance with
[SO 186:2002, 5.1.

7.2 For the purposes of this document, a test piece is understood to be a pack of 10 to 15 consecutive
sheets.

7.3

When taking paper from unopened packages, open the package, pull out 10 to 15

consecutive

sheets and make the measurement, in accordance with the procedure (see Clause 8). To ensure that

only
shee

7.4
dowl
accol

7.5
The 1
If thd

7.6

oper
meas
the p

8 1

8.1

dom
the c
all fo

8.2
8.3

10 m
gaug

samples which have experienced minimum exposure to the atmosphere are selected
s from near the top or bottom of the pack.

When taking paper from stacks that are not wrapped, pull 10 to 15 sheetstfrom so
1 the stack to avoid paper that has been exposed to the atmosphere. Mdke the meag
‘dance with the procedure (see Clause 8) without delay.

Identify the machine direction and referenced side of the paper.
eferenced side is the side that should be imaged first.

machine direction (MD) is unknown, it may be determined by reference to the Bibliog

When sampling paper after copying or from a printing device, allow at least 2 min o
htion for a stack to build and then pull out 10.to 15 sheets from the machine an

rinted stack.

Procedure

It is recommended that the curl for all four edges be measured, except when the
nant curl with axis parallelor perpendicular to the paper's machine direction. In th
url of the two short or two-long edges needs to be measured. The procedure that folloy
ur edges of the test piece: If no dominant curl is apparent, begin at any of the four edgd

Select the test.piece in accordance with 7.3, 7.4 or 7.6.

Hold the-test piece on one edge vertically between the thumb and forefinger at mid-h
m from*the edge. Immediately superimpose the opposite free edge without contact g
e arcSand read the radius of curvature for whichever arc is the nearest match to the tg

NOTH

do not pull

me distance
urement, in

raphy.

F continuous
d make the

urement in accordance with Clause 8 withoutdelay. Do not pull sheets from the top ¢r bottom of

re is a very
s case, only
vs applies to
S.

eight, about
ver the curl
st piece.

e obtained if

In the event of a diagonal curl, a more accurate estimate of the curl magnitude can

the test piece is suspended at such a point on its edge that the curl axis is vertical. Using a set of templates, as
suggested in 5.1, will facilitate this measurement.

8.4 For non-processed test pieces, record the side towards which the paper curls, that is, towards
or away from the referenced side. For test pieces processed through a copier or other printing device,
record whether the test piece curls towards or away from the last imaged side.

NOTE

For determining curl after copying or processing through a printing device: if there

is significant

splaying in the pack of sheets, such that no single curl value can be measured, it is probable that the copier or
printer has not reached a satisfactory operating temperature. In this case, the test can be rerun after feeding at

least

©ISO

100 copies through the machine before pulling out the test sheets.
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8.5 Note and record the dominant direction of the curl axis as parallel to, or perpendicular to the

machine dir

ection. Note if there is any evidence for a diagonal curl.

In the case of a significant diagonal curl, the results shall be interpreted with caution.

8.6 Record the presence of any double curl.

9 Expression of results

9.1 Domij

nant curl axis — parallel to, or perpendicular to the machine direction axis

Calculate th

9.2 Nodc
Report all fd

NOTE In

9.3 Concave side

Report the g

10 Precis

Eight curl 1}

e mean of the two measured edges, in reciprocal metres.

)minant curl
ur measured edges separately, in reciprocal metres.

this case, the highest curl value and curl direction can be highlighted.

ide to which the paper curls, that is, towards or away from the referenced side.

ion

nmeasurements carried out in accordance with this document, on each of four r

PAIMS

of different| qualities of cut-size office papers, produced results which ranged between +0,2§ m!

and +0,375 m! around the mean for each ream. No_data are available to assess reproducibility betyeen

laboratorieq at the time of publication.

11 Test report

The test replort shall include the follewing information:

a) areference to this document, iJe. ISO 14968:2021;

b) date angl place of testing;

c) full identification ef<the paper sample as to grade, type, grammage, dimensions, and any ¢ther
pertinent inforndation;

d) the nunjberofsheets in each test piece (pack);

e) the ambienttestatmosphere-and-conditioningtimewhere-appropriate;

f) details of image, full identification of any imaging device used (trade name or brand name, type)
and the feeding direction of the paper;

g) for each test piece and each direction of curl, the curl magnitude and side towards which the test
piece curls as described in Clause 9;

h) any double curl tendency;

i) for test pieces that have been imaged, in addition to the information required in g), the side imaged
or, in the case of two-sided imaging, the side imaged first;

j) any significant amount of diagonal curl;

4 © IS0 2022 - All rights reserved
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k) any departure from this document or any circumstances that may have affected the results.
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Annex A
(informative)

Types of curl

A.1 Types of curl

If a symmet
following tyj

Key
1 referenc
2 machine

Fig\

Key
1 referenc
2  machine

rical curl occurs, depending on the dimensions of the test piece and the test propertie
pes of curl may occur.

bd side
direction

ire A.1 — Referenced side curl, with axisperpendicular to machine direction

pd side
direction

Figurie-A.2 — Referenced side curl, with axis parallel to machine direction

5, the
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Key

1 curl axis

2 rLlachine direction

Figure A.3 — Referenced side, diagonal curl
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Annex B
(informative)

Curl gauge construction

B.1 Curl gauge construction
A curl gaugg can be constructed by drawing on a sheet of suitable size paper a series of arcs of speg¢ified
radii with their centres of curvature aligned parallel to the side with the smaller dimensien..The arcs
should be at least 210 mm long, separated vertically with the largest radius at the top of the sheef and
the smallest at the bottom. It is suggested that a distance of 12 mm be kept between thé_centre of|leach
arc.
The radii of the arcs (mm) and the curl magnitudes (m-1) to which they correspond adre given in Tablg B.1
Each arc shquld be labelled with its curl magnitude. A diagram representing atypical gauge is shoyn in
Figure B.1.
Table B.1 — Radii of arcs and corresponding curMmagnitudes
Radius of arc Curl magnitude
R R 1
mm m
o 0
1000 1,00
800 1,25
667 1,50
571 1,75
500 2,00
444 2,25
400 2,50
364 2,75
333 3,00
285 3,50
250 4,00
222 4,50
200 5.00
154 6,50
100 10,00

8 © IS0 2022 - All rights reserved
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