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- FORCE TESTING MACHI NE Thi s
|nven1|on relates to an apparatus and nmethod for neasuring the
creasing characteristics of paper board. I n high speed box

maki ng machi nes and autonmated packing lines it is 5 inportant that the
consistency and quality of creases is closely controlled and
mai ntai ned. If this is not done successfully the potential to formfalse

creases in paper board whigggregn -p@g{pmehan)\@rnw of machi nes or the

production of mal f ormed boxes 1s I ncrease Thus-it is
i nportant to be afhis inventionseslates waanaapma'ratus endasktipdl forc measatiagi thei cs

diff t racteristics of interest
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fold the board at a redet erm ned angl e. nmeasur ement of
the peak for HBPeRRM thay ﬂt"g copsistenty gra%auabwa%cr eases '§|§éﬁﬁﬁly cantieled andg

the box makemdiafiste K thid9s ABRUbAY sBbcddGulRPiebdi8Atial to form false creases in
paper board which can cause the jamming of machines or the production of
malformed boxes is increased.
Thus it is important to be able to assess the variation in creasing
10 characteristics in different types of paper board. The characteristics of interest
include the peak force required to fold the board, the ratio of forces required to
fold creased and uncreased board and the force required to fold the board at a
predetermined angle.
The measurement of the peak force required to fold the paper board is
15 useful in assisting the box maker to assess the quality of the board and
therefore the parameters under which box production can occur with minimal
jamming and production of malformed boxes.
The determination of the peak force generated at a specified angle
during the folding of paper board can also be useful to know for specific
20 operations. Some packing machines only fold the crease through a small angle
- less than the angle at which the maximum force will occur. |If this smaller force
proves to be a significant fraction of the force required for uncreased board
there is the possibility that an uncreased part of the board will fold rather than
the crease itself, leading to deformation of the box and runnability problems.
25 Alternatively, if the force at the required angle is much less than the uncreased
paper board creasing force then there will be no problem - independent of
~ whether the peak force is close to the uncreased board creasing force or not.
The ratio of forces required to fold creased and uncreased board
provides a useful assessment of the potential to form false creases. In order to
30 determine the quality of creases in a board sample, a Score Bend Test has
been used for quantifying “crease quality”. It involves the measurement of the
force required to fold a creased line and the measurement of the force required
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other characteristics of both corrugated boards and carton boards quickly and

10 easily.

In one conventional instrument for measuring these forces, the specimen
is placed across the top of a “Y-shaped” support and a pressure bar is situated
above the support. The Y-shaped support moves upwards controlled by a
motor such that the test specimen is forced against the pressure bar which is

15 connected to a mechanical force gauge. The pressure bar must be positioned
either over the score line of a creased sample or over the flute tip of the
corrugations of an uncreased sample. Such machines are cumbersome and
time consuming to use because the sample must be positioned on the support
and aligned very carefully. Misalignment of the sample will lead to an

20 inaccurate result. These machines are also fairly complicated because they
require a motor to move the Y-shaped support. They are also bulky which is not
desirable in manufacturing plants, due to the requirement that the apparatus be
combined with a motor.

Additionally there have been other types of apparatus proposed which

25 measure the flexural resistance of board products. The flexural resistance
measurements provide an indication of the boards tendency to buckle under
load which is an important characteristic to consider when the board is to be
used in industrial packaging operations. US 5,106,477 describes an apparatus
for measuring the flexural resistance of ribbed cardboard, for example,

30 corrugated board. The patent discloses an apparatus wherein an uncreased
corrugated board sample is clamped between two supports, the two supports
and the uncreased sample are then moved by a motor upwards such that the



2 ‘to fold an uncreased line parallel to the crease. Usually, the
crease quality is expressed as a % Score Ratio or a foldability
coefficient which is calculated as the ratio of the peak folding force
of the creased board to the peak folding force of the uncreased board.
5 As the neasurenent of peak foldiy force, peak force at an angle
and the calculation of the % Score Ratio to determ ne the crease
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likelihood of problems with operation of the machine.

10 Because of these difficulties the proposed apparatus have not been
widely used for measuring crease quality and other characteristics of board
products. The most commonly used measure of crease quality is for an
experienced box-maker to wave a sample in his hand and observe the ease of
forming a fold line.

15 It is an object of this invention to overcome at least some of these
disadvantages of the prior art by providing a simple apparatus for measuring the
crease quality and other characteristics of paper board which is quick and easy
to use.

The invention therefore provides an apparatus for determining the crease

20 characteristics of a corrugated paper board sample including

a sample location area;

a load cell located such that a portion of the surface of the sample abuts
the load cell; and

| a creasing edge which abuts a portion of the sample on a surface

25 opposite to the surface which abuts the load cell.

In general, it is preferred that the portion of the sample on the side of the
creasing edge remote from the load cell is adapted for rotation toward the load
cell and it is also preferred that the creasing edge about which the sample is
bent remains stationary with respect to the load cell during measurement. Thus,

30 it is particularly preferred that the force measured by the load cell is exerted on

the load cell in the same rotational direction as the force exerted on the sample.
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sample on the side of the creasing edge remote from the load cell is rotated
towards the load cell; and

measuring the force required to bend the sample with the load cell.

10 It is preferred that during the determination of the force required to bend
the sample around the creasing edge, the creasing edge remains stationary
with respect to the load cell. It is also preferred that the sample is folded about
the creasing edge manually.

The load cell is any device capable of measuring an applied force within

15 a suitable range i.e. from 0 to 50 newton. The load cell may be located above,
below or to the side of the portion of the board sample abutting it.

The creasing edge may take the form of a bar or a wedge, however, as
those skilled in the art would aware it can also take the form of equivalents such
as a piece of wire or lugs located at either edge of a sample to commence the

20 crease. Depending on the location of the load cell relative to the sample, the
creasing edge may form part of the sample location area.

Thus the invention advantageously provides an apparatus and a method
for the determination of crease characteristics of a sample of paper board
quickly and easily. The apparatus is easy to operate allowing for the rapid

25 repetition of tests. When manually operated, the apparatus is compact, portable
and has minimal power requirements.

The invention is, in part, predicated on the discovery that the maximum
force required to fold a crease is independent of the rate at which the crease is
folded. It is therefore preferable that there be no form of control over the rate at

30 which the board is bent. It is not necessary to use a motor to provide a constant
and consistent rate for the folding of a sample, thus resulting in lower running
costs and a more compact design. In contrast to all prior art instruments for



3 runcreased sanple cones into contact with a roller connected to a

| oad cell. As t he uncreased sanple connects with the roller, it is bent
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10 Figure 4 shows a test function flow chart for the apparatus according to
the invention.

The apparatus comprises a paper board sample location area (1) which
consists of an arm (8) and a load cell table {2). The load cell (3) is located
under the load cell table (2) so that the force exerted by the paper board sample

15 (4) (shown in Figure 1 only) on the load cell table (2) can be measured by the
load cell (3). The apparatus also comprises a creasing edge(6) about which the
sample is folded during testing. The load cell is connected to a computer or
microprocessor which is capable of taking numerous measurements, recording,
storing and analysing the results. The apparatus may be connected to a printer

20 to enable the information obtained to be printed. Figure 3 shows the force
folding tester functional flow chart - (PSU refers to power supply unit). The
operation of the tester may be divided into four sections: sample identification,
serial output, option menu and calibration.

The apparatus can be used to perform the following tests:

25 PEAK FORCE TEST

To maintain maximum efficiency on high speed box making machines
and automated packing lines, the quality of creases must be controlled. The
apparatus subject of this invention provides a quick, easy and repeatable
assessment of crease quality.

30 The folding force tester shown in Figure 2 allows for the manual folding of
both creased and uncreased corrugated paper board. The fold may be made in
both the cross direction ie., parallel to the flutes or in the machine direction ie., at



20 characteristics of a corrugated paper board sanpl e including
a-sanple |location area,; a load cell located such that a portion
of the surface of the sanple abuts the load cell; and a
creasi ng edge which abuts a portion of the sanple on a surface 25 opposite
to the surface which abuts the load cell. 6 In general, it is
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obtained from Applied Measurement.

To carry out the test a template is required for cutting 100mm wide strips
of paper board. The sample should be at least 100mm wide so that the crease
position (either previously creased or not) lies squarely across the 100mm
width. The sample should be at least 150mm long, and preferably 200mm long,
cut so as to provide a distance between one end of the sample and the crease
position of 120 mm.

It is important to avoid unnecessary stressing of the crease position
before testing. Designate and record the position of the crease position in the
box blank or sheet on the sample with a felt tip pen to avoid damaging it. It is
possible that creases in various positions on a box blank may be designed
purposely to give different folding force results. The level of folding force results
will also depend upon the paper board grade being tested.

Prepare at least four equivalent test pieces for the nominated crease
position. These should be taken from identical box blanks at the same position
in the blank. Then calibrate the folding force tester if necessary.

Place the 120mm length of the sample on the sample location area (1)
such that the crease position is located directly below the creasing edge (6).
Generally, the sample should be placed so that the inside liner of the box is
facing upwards during testing. However, for some packaging machine
operations it may be necessary to test with the inside liner facing down.

Place a hand under the lip of the arm (5) and smoothly lift the arm
through an arc until the movement is arrested by a hinge stop (not shown).
Immediately return the arm to the horizontal position. As the arm is returned to
the horizontal position the peak folding force will be displayed on the display (7)
and will continue to be displayed until the next sample is tested. The angle at
which the peak force occurs is also displayed.



1t is also preferred that the sanple is bent about the creasing edge
manual ly and is therefore not nechanically or electrically driven.
Furthernore, the invention also provides a nmethod for determ ning the
crease characteristics of a corrugated paper board sanple including 5
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boards when measuring crease resistance to folding. This test provides for the
quantifying of the degree of creasing or the damage incurred by the board
during the creasing process.
The score test ratio is defined as follows:
15 SCORE TEST RATIO (%) = Peak folding force of the crease x 100

Peak folding force of the uncreased board .
Prepare the samples as described above (Peak Force Test) but

preparing at least four equivalent pairs (creased/uncreased) of samples for the
nominated crease position. These should be taken from identical box blanks as
close as possible to the same position in the blank. It is important to avoid
20 unnecessary stressing of the crease before testing. Calibrate the apparatus if
necessary.
_ In response to the display (7) flashing TEST THE CREASED BOARD,
place the 120mm length of the creased sample on the sample location area (1)
such that the crease is positioned directly below the creasing edge (6).
25 Generally, the sample should be placed so that the inside liner of the box is
facing upwards during testing. However, for some packaging machine
operations it may be necessary to test with the inside liner facing down.
Place a hand under the lip of the arm (5) and smoothly lift the arm
through an arc until the movement is arrested by a hinge stop (not shown).
30 Immediately return the arm to the horizontal position. As the arm is returned to
the horizontal position the display will ask for the uncreased board sample for
testing.
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25 repetition of tests. Wien nanually operated, the apparatus is conpact,
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Figure 4 shows the test function flowchart for determining the peak force
or the score ratio.
PEAK FORCE AT ANGLE

The determination of the peak force at a specified angle can be done by

10 selecting the “at angle” test. This can be useful if a particular angle is
meaningful in a specific operation. When selecting this test, the operator is
prompted to enter the angle at which the force is to be measured. The
apparatus has a sensor located at the point of rotation of the sample which
records the angle and correlates this to the force recorded by the load cell.

15 Prepare the samples as described above (Peak Force Test). These
should be taken from identical box blanks as close as possible to the same
position in the blank. It is important to avoid unnecessary stressing of the
crease betore testing. Calibrate the apparatus if necessary.

Place the 120mm length of the sample on the sample location area (1)

20 such that the crease is positioned directly below the creasing edge (6).
Generally, the sample should be placed so that the inside liner of the box is
facing upwards during testing. However, for some packaging machine
operations it may be necessary to test with the inside liner facing down.

Place a hand under the lip of the arm (5) and smoothly lift the arm

25 through an arc until the movement is arrested by a hinge stop {not shown).
Immediately return the arm to the horizontal position. The result is reported on
the display, indicating the force at a particular angle as well as the mean and
standard deviation for the series of tests. If desired, the output can be graphed
on a FORCE vs ANGLE plot which may be useful when the shape of the force

30 plot is required for analysis.



A preferred embodi nent of this invention will now be described with

refere ng figures: 5 Figure 1 shows a schematic
Vi ew oﬂmulﬁmummmHMCordl ng to the i nventi on; Fgure..
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I nvention; and 10 Figure 4 shows a test function flow chart—for—the
appar at us acTPRICDAIMS DEFINING THEGRVENTION ARE AS FOﬂ_lt@V\?Smar atus
conprises a paper board sanple location area (1) wh consists of an
arm (5) and a |oad cell table (2). The |oad cell (3) |s Iocatedb underI
the load celk tab ffat e t.he pa oar e
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about which the sar]g e |s fol ded during testing. The load cell is

connected to a coffGMRe Jpcation P8 opr ocessor which is capabl e of taking
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The apparatus may be connected to a printer 20 to ena t he 1 on
obtained to tb’@’pﬁﬂrﬂeélﬂan!il gure 3 shows the force foI di ng tester

oot Fonof ©he FoEegpie HgEHFl, RO Ao o ELbmoldig & surtace
i denti fi cat i opposite theesurfdceonttiph tabutptheolbatyall. and cal i brati on.
The apparatus can be used to performthe follow ng tests:
2. An apparatus for determining the crease characteristics of a corrugated
paper board sample consisting of
a sample location area;
a load cell for measuring an applied force, located such that the sample
lies adjacent the load cell; and
a creasing edge which lies adjacent the sample;
wherein the portion of the sample on the side of the creasing edge remote from
the load cell is adapted for rotation toward the load cell.

3. An apparatus as claimed in claim 2 wherein the creasing edge about
which the sample is bent remains stationary with respect to the load cell during
measurement.

4, An apparatus for determining the crease characteristics of a corrugated

paper board sample in which the force measured by a load cell is exerted on
the load cell in the same rotational direction as the force exerted on the sample.

5. An apparatus as claimed in any one of claims 1 to 4 wherein the sample
is bent about the creasing edge manually.
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25 PEA lmm, To mai ntai n maxi mum effici ency on high speed
box ma:ﬂm m @ ”I"! and automated packing lines, the quality of creases
nmust be*coht rol e apparatus subject of thig l'f]g%HE'E 1 QEEfes a
qui ck, easy and repeatable assessnment of crease dquali é PE _ The
folding force tester shown in Figure 2 alltOs for thd_ganu E ED) ng.ofi
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I's an XTRAN 100N Ioad cell which is
sample on the side of the creasing edge remote from the load cell is rotated

towards the load cell; and

measuring the force required to bend the sample with the load cell.

7. A method as claimed in claim 6 wherein the creasing edge about which
the sample is bent remains stationary with respect to the load cell during
measurement.

8. A method as claimed in claim 6 or 7 wherein the sample is bent about the
creasing edge manually.

9. A method as claimed in any one of claims 6 to 8 wherein a score test ratio

is calculated by determining the ratio of the peak folding force of creased board
to the peak folding force of uncreased board.
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S5 obtained from Applied Measurenent. To carry out the test a
tenplate is required for cutting 100nn1mﬁde strips of paper board. The
sanpl e should be at | east 100mm wi de so that the crease position
(either previously creased or not) lies squarely across the 100mm

wi dth. The sanple should be at |east 150k | ong, and preferably 200nm | ong,
10 cut so as to provide a distance between one end of the sanple and the

crease position of 120 mm It is inmportant to avoid
unnecessary stressing of the crease position before testing. Designate
and record the position of the crease position in the box bl ank or

sheet on the sanple with a felt tip pen to avoid damaging it. It is 15
possi bl e that creases in various positions on a box blank may be designed
purposely to give different folding force results. The | evel of folding

force results wi |l al so depend upon the papeg—beard_grade bei ng t est ed.
Prepare at |east four equivalent test pieces forj fTHES SHBE'{nﬁ : ease
position. These should be taken fromidentical bpx blqnyfla Jame
position 20 in the blank. Then calibrate the fol dirmg , i f
necessary. Pl ace the 120nm | ength of the sarrpl e on the sanple
| ocation area (1) such that the crease position is located directly
bel ow t he creasi ng edge (6). General ly, the sanple should be placed so
that the inside liner of the box is faci ng upwards during testing.
However, for sonme packagi ng machi ne 25 operations it may be necessary to
test wwth the inside |liner fFoROD TESTING MACHINE Pl ace a hand under the
lip of the arm (5) and snoothly lift the arm

ABSTRACT

This invention relates to an apparatus for determining the crease
characteristics of a corrugated paper board sample including a sample focation
area, a load cell located such that a portion of the surface of the sample abuts
the load cell, and a creasing edge which abuts a portion of the sample on a
surface opposite the surface which abuts the load cell. This invention also
relates to a method for determining the crease characteristics of a corrugated
paper board sample.
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t hrough an arc until the novenent is arrested by a hinge stop (not shown).

| medi ately return the armto the ‘horizontal position. As the armis
returned to the horizontal position the peak folding force will be

di spl ayed on the display (7) 30 and mﬁil ontinue to be displayed until the
next sanple is tested. The angle at /Kﬁich the peak force occurs is also
di spl ayed. 7

Repeat this test for all sanples. As the series of tests progresses, the

| ast test value, the nmean value and the standard devi ation of the test
series and N, t he nunber of tests are shown on the tester display (7).
The peak force is nmeasured in newmons and the apparatus in general can
measure between 0 5 and 30 newtons. The resolution of the neasurenents is
in the order of 0.01 newt on. THE SCORE TEST RATI O




The score test ratio reports the ratio of the maxi num force generated by
the folding of creased board to that when fol ding uncreased board. This is
used 10 to all ow box makers to take into account the variation between

different types of boards when ne i ng crease resistance to folding.
This test provides for the quantlgiy of the degree of creasing or the
damage incurred by the board during the creasing process. The
score test ratio is defined as follows: 15 SCORE TEST RATIO (% = Peak
folding force of the crease x 100 ' Peak
folding force of the uncreased board Prepare the sanples as
descri bed above (Peak Force Test) but preparing at |east four

equi val ent pairs (creased/ uncreased) of sanples for the nom nat ed

crease position. These should be taken fromidentical box blanks as
cl ose as possible to the sane position in the blank. It is inportant to
avoi d 20 unnecessary stressing of the crease before testing. Calibrate the

apparatus if necessary. Hr—resporrse to the dlsplay (7)

fl ashing TEST THE CREA RD, pl ace the 1gommTtengtiTof—tte] cr eased
sanple on the sanple | ffcatian area (1) such{that the crease is
positioned directly beflow the creasing edge (6).)| 25 CGenerally, thejsanple
shoul d be placed so thft theiinside liner of the| box is faci ngl upwar ds
during testing. vefj, forlsome packagi ng machj ne operationglit may
be necessary to test th\Lﬂﬁ\Lﬂjide |l i ner facing down.
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Pl ace .a hand under the lip of the arm(5) and snoothly lift the arm

through an arc until
30 imediately return the armto the horizont al
t he hori zontal
uncreased board sanple for

returned to

t he npbvenent

8 | nsert the uncreased boar

orientation of the
Repeat
As the series of

creased sanpl e.
sanpl e pairs.

positio
testing?%}

sanpl e,

uncreased sanple is identical
t he procedure for al
tests progresses,

posi tion.

Is arrested by a hinge stop (not shown).
As the armis
e display will ask for the

ensuring that the

to the correspondi ng

the creased and uncreased
the | ast test

rati o,

the mean value and standard deviation of 5 the test series and N, the

nunber of tests are shown on the testerFl
the test function flowchart for determhni

ratio.

i%prﬂ;a,y-
he peak force

Figure 4 shows

or the score
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PEAK ,FORCE AT ANGLE The determ nation of the peak force at a
specified angle can be done by 10 selecting the "at angle" test. This can
be”useful if a particular angle is meani ngful in a specific operation.
When selecting this test, the operator pronpted to enter the angle
at which the force is to be neasured. ﬁa- apparatus has a sensor

| ocated at the point of rotation of the sanple which records the angle
and correlates this to the force recorded by the load cell. 15
Prepare the sanples as described above (Peak Force Test). These

be taken fromidentical box bl anks as close as possible to the sane
position in the bl gakIt is inportant to avoid unnecessary stressing of

t he

shoul d

the sanpl e g? sanpl e | ocation area (1) 20
asEESTs jpositioned direc®y bel ow the creasing edge (6).
‘ ouId be placed SO that the inside liner of the box

arm (5) and snoothly lift the ar

nt | nkested by a hinge stop (not
DISELA %;gal position. The result ifs

'leéﬂgigg thejforce at a particular qngle as
-at+oendfor the series of tests. If

Pl ace a hand under
t hrough an arc un
| medi ately ret
reported on

wel |l as the nean a
desired, the output ¢4n.be graphed on a FORCE vs ANGLE pl ot whijch may
be useful when the siape of the force
SELECT
SCORE PEAK
TEST
PREPARE FOR PREPARE FOR
CREASED —» UNCREASED
BOARD BOARD

ACQUIRE FORCE
VALUES

ACQUIRE FORCE
VALUES

Y

PRINT AND
DISPLAY
RESULTS

DISPLAY
NO PEAK FOUND
ALARM

1




.30.plot is required for analysis.

9 THE CLAI MS DEFI NI NG THE | NVENTI ON ARE AS FOLLOWS: 1. An apsdes-atzees
for determ ning the crease_cHaracteristics of a corrugated paper board
sanpl e, said apparatus including: a sanple |l ocation area,; a
| oad cell for nmeasuring an applied force, said |load cell being |ocated
within said sanple |ocation area suchit hat one surface of a sanple

positioned on the sanple location area overlies the load cell; and a
creasing edge positioned to transversely overlie the sanple |ocation area
at a location laterally spaced fromthe | oad cell, wherein the creasing
edge

4
L)

FORCE TESTING MACHINE

ABSTRACT

This invention relates to an apparatus for determining the crease
characteristics of a corrugated paper board sample including a sample location
area, a load cell located such that a portion of the surface of the sample abuts
the load cell, and a creasing edge which abuts a portion of the sample on a
surface opposite the surface which abuts the load cell. This invention also
relates to a method for determining the crease characteristics of a corrugated
paper board sample.
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i s adapt ed tm‘weﬂ ie the opposite surface of a sanpfgnEI—-$ =

posi ki or"ted'on”ﬂ”ﬂ on area, and wherein a portion of the sanple

on the side o ﬂ &E e renote fromthe | oad cell can be rotated
LS

about the creasrng edga the load cell, such that the force exerted
on the load cell is in the same rotationalgdirection as the force exerted

on the sanple. 2. A net hod for deterntnrng the crease characteristics

of a corrugafed he steps of:

| oadi ng the gSa¥epize e < S saVe2sur f ace of the

sanpl e overlies a | oad ceII and such that a surface opposite the surface

whi ch overlies the | oad cel I i s adjacent a creasing edge which is laterally
spaced from fthe | Aadapparatus for detbomining) thehcreaseptharadtenistich of @ cagugateddge

From the 1 oadehel poR Fumbles R RPalkA IRBUIE 0l 1 " anaThe T orce axerted

on the | oad cell bssadip|bhgc§tﬂ5mafé§ ational direction as the force exerted
on the sanple; and neasuring_the force required to hend the sanp

With the load cel B loadzell Tor MEaRYNGa0ARA liegl fogce| saieh load Lﬁet"hlefrmedﬁﬁahegr ng
gﬁ'r P;SI gialng we}gurt?%ﬁ@;éé}ﬂp%d%a%ﬁtd@&%ruléh%éi‘oﬁéss?r‘?r‘étcet&r 4 RamM A8 bostldned
on the sample location area overlies the load cell; and
_ a creasing edge positioned to transversely overlie the sample location
area at a location laterally spaced from the load cell, wherein the creasing edge
is adapted to transversely overlie the opposite surface of a sample positioned
on the sample location area, and wherein a portion of the sample on the side of
the creasing edge remote from the load cell can be rotated about the creasing
edge towards the load cell, such that the force exerted on the load cell is in the

same rotational direction as the force exerted on the sample.

2. A method for determining the crease characteristics of a corrugated
paper board sample, said method including the steps of:

loading the sample in the sample location area such that a surface of the
sample overlies a load cell, and such that a surface opposite the surface which
overlies the load cell is adjacent a creasing edge which is laterally spaced from
the load cell;

bending the sample about the creasing edge such that the portion of the
sample on the side of the creasing edge remote from the load cell is rotated
towards the load cell and the force exerted on the load cell is in the same
rotational direction as the force exerted on the sample; and

measuring the force required to bend the sample with the load cell.

3. A method according to claim 2 further comprising maintaining the
creasing edge statronary wrth respect to the load cell durrng said measuring
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step. . , ' 10 4. A net hod
according to cl Iﬂ'gﬂmmﬁuﬂ”"ﬁ step of bending the sanple conprises .
bendi ng t he sanphk s %9 A met hod according to any one of clains
2 to 4 including the further step of calculating a score test ratio by
determining the ratio of the peak fol di ng force of a creased sanple to the
peak folding force of an uncreased sanpl 0

4, A method according to claim 2 wherein the step of bending the sample
comprises bending the sample manually.

5. A method according to any one of claims 2 to 4 including the further step
of calculating a score test ratio by determining the ratio of the peak folding force
of a creased sample to the peak folding force of an uncreased sample.



