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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.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
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INTERNATIONAL STANDARD

ISO 4604:2011(E)

Reinforcement fabrics — Determination of conventional flexural
stiffness — Fixed-angle flexometer method

1 Scope

This International Standard specifies a method of determining the conventional flexural stiffness of reinforcement
fabrics by means of a fixed-angle flexometer. This method is not suitable for testing fabrics that are limp or that

have & marked tendency to curl or twist or fray.
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llowing referenced documents are indispensable for the application ofj\this docume
ing any amendments) applies.
D1, Plastics — Standard atmospheres for conditioning and testing

B74, Reinforcement products — Mats and fabrics — Determination of mass per unit area

rinciple

ngular strip of fabric is supported on a horizontal platform in a direction perpendicular t
tform. The strip is moved in the direction of its.length so that an increasing portion overhar

ht. For dated
ted document

b one edge of
gs and bends

under its own weight. When the tip of the specimen has reached a plane passing through the edge of the

m and inclined at an angle of 41,5° below~the horizontal, the overhanging length is measu

bnventional flexural stiffness is calculated from the overhanging length of the test specimen
it area of the fabric.

This determination of the“cenventional flexural stiffness is based on a report published in
rs, 9 (1930), p. 81, and Jourhalof the Textile Institute, 21 (1930), T380.

Fixed-angle flexometer, the essential features of which are shown in Figure 1.
b horizontal platform P rests a slide S, graduated on its upper surface in millimetres.

hder-surface of S is covered with a layer of high-friction antistatic material such as sheet ry

red.

and the mass

Shirley Institute

bber, and the

upper

surface of Pispotishedsothat, whermr-Sismoved;itwittcarry forward=specimenptace

slide and the platform P.

I between the

The width of the slide S shall be 25 mm and the length at least 300 mm, and its mass shall be 10 g + 2 g per
centimetre of length.

When the front edge of the slide coincides with the front edge of P, the zero of the scale on S coincides with
a datum line D on the instrument. Two sighting lines, Ly and Lo, passing through the upper forward edge of
P and inclined at an angle of 41,5° below the horizontal, are inscribed on the transparent side-pieces of the
instrument.

The range of the instrument is governed by its size. It shall allow the determination of the overhanging length

of the

specimen.
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4.2 Cutting die, measuring 250 mm x 25 mm.

4.3 Suitable cutting device.

5 Conditioning and test atmosphere

The test specimens shall be conditioned for at least 6 h in an atmosphere chosen from those specified in
ISO 291 until the mass of each specimen remains constant to within 0,25 % of its original mass when the

specimen is reweighed at intervals of 2 h.

The test shalllbe carried out in the same atmosphere.

Dimensions,indmillimetres

Key

D datum line on platform
L1 sighting line

Lo sighting line

Figure 1 — Fixed-angle flexometer for determination of stiffness

P platform
S slide
2
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6 Test specimens

Rectangular specimens of width 25 mm and length 250 mm shall be cut from the fabrics to be tested.

Six specimens shall be taken with their long edges parallel to the direction of the warp threads (subsequently
referred to as warp specimens) and six in the perpendicular direction (subsequently referred to as weft
specimens). On each test specimen, identify the fabric faces.

The specimens shall be cut so that, as far as possible, no two warp specimens contain the same warp threads
and no two weft specimens contain the same weft threads.

Selvedges, end pieces and creased or folded places shall not be included in the specimens. The fabric and the

specifnens shall be handled as Titile as possible.
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Place the flexometer (4.1) on a level table. Place the test specimen on the platform P
Hing with the front edge of the platform. Place the slide S on the specimen so that the zero
with the mark D. Push the slide slowly forward so that the specimen is«made to project over
ends down under its own weight. Continue to move the slide forward-until the end of the spe
e with the two lines L1 and Lo.

specimen twists, align the mid-point of the end with Ly and L.

of the specimen.

1 A minor readjustment of the position of the slide ' might have to be made immediately before

2 It will be found helpful in carrying out this“procedure to place the flexometer so that the zerg
vards the observer and at a level which enables the reading to be read with comfort. The positio
pcimen relative to the sighting lines can then be observed in a mirror suitably placed or attached to
hent.

Carry out the same operation with two other specimens taken in the same direction and
e of the fabric upwards. Repeat with the other three specimens taken in the same directio
surface of the fabric upwards.

Repeat steps A 1)and 7.2 on the specimens taken in the other direction.

Xpression of results
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Using the appropriate average value, calculate the conventional flexural stiffness G separately for each face of
the fabric and separately for the warp and weft directions of the fabric, using the formula

/ 3
G= 9,81 PA (EJ

where

pa is the mass per unit area, in grams per square metre, of the fabric, determined in accordance with

ISO

/ is th

3374;

2) nppmprintp average nvprhanging Ipng‘rh in metres:

G isth
cong

b conventional flexural stiffness, in millinewton metres, for the direction and face being
idered.

9 Test report

The test repo
a) areferen
b) all details
c) thecond
d) the cond

e) the numhi

't shall include the following information:

ce to this International Standard;

tioning temperature and relative humidity chosen from ISQ"291;
tioning time, in hours, if different from that specifiedy

er of warp and weft specimens tested, if different'from that specified;

f) the conVIntionaI warp flexural stiffness for each fage)of the fabric;

g) the conv

ntional weft flexural stiffness for eachface of the fabric;

any operations not provided for by this International Standard and of any incidents which
an influence upon the results;

pf the test;

relevant informatiaf-

h) details of

have had
i) the date
j) any othe
4

necessary for complete identification of the reinforcement fabrictested, including its constriiction;

might
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