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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
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Introduction

A specification is intended to "specify” the standardized object by providing verifiable requirements,
and its necessary elements include "requirements” and "verification methods". It should enumerate as
completely as possible the points that should be considered at the time of drafting the specification.

The specification, therefore, can be used as the basis for procurement and trade, the basis for judging the
conformity of products, processes or services, and the benchmark for self-declaration and certification.
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Reinforcement fibres — Woven fabrics — Requirements
and specifications
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fextile glass, carbon or aramid and generally used for plastics reinforcements.

locument does not cover all requirements for some specialized applications.

ormative references

bllowing documents are referred to in the text in such a way thab some or all of
tutes requirements of this document. For dated references, only the edition cited
ed references, the latest edition of the referenced document(including any amendmg

D1, Plastics — Standard atmospheres for conditioning and‘testing
B87, Textile glass — Determination of combustible-matter content
)78, Textile glass — Yarns — Designation

V97, Textile glass — Rovings — Basis for a spécification

859-1, Sampling procedures for inspection by attributes — Part 1: Sampling schemé
tance quality limit (AQL) for lot-by-lot-inspection

B74, Reinforcement products — Mats and fabrics — Determination of mass per unit areq
h98, Textile glass — Yarns ~'Basis for a specification
D51-1, Sampling procedures for inspection by variables — Part 1: Specification for sir
indexed by acceptance-quality limit (AQL) for lot-by-lot inspection for a single quality (
single AQL

602, Reinforéemients — Woven fabrics — Determination of number of yarns per unit le

eft

b03, Textile glass — Woven fabrics — Determination of thickness

ISO 4

vings) made

their content
applies. For
ents) applies.

s indexed by

gle sampling
haracteristic

ngth of warp

604, Reinforcement fabrics — Determination of conventional flexural stiffness —

Fixed-angle

flexometer method

ISO 4606, Textile glass — Woven fabric — Determination of tensile breaking force and elongation at break
by the strip method

[SO 5025, Reinforcement products — Woven fabrics — Determination of width and length

[SO 10548, Carbon fibre — Determination of size content

ISO 13002, Carbon fibre — Designation system for filament yarns

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.
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[SO and IEC maintain terminology databases for use in standardization at the following addresses:

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

— IEC Electropedia: available at https://www.electropedia.org/

31

woven fabric

reinforcement-fibre fabric made by interlacing at least two sets of threads perpendicularly to each other,
or at some other specified angle, such interlacing being carried out by weaving on weaving machine

3.2
warp
yarns lying ih the lengthwise direction of the fabric in 0° direction

3.3
weft
yarns running from selvedge to selvedge, generally at right angles to the warp (3.2)dn 90° directipn

34
type of weaye
designation ¢f the method of interlacing warp (3.2) and weft (3.3) to give a regular, repeating pattern of
weaving

EXAMPLE Plain, satin, twill.

3.5
constructiop
number of ydrns per centimetre length in the warp (3.2) and weft (3.3) directions

Note 1 to entrjy: The term is also used with reference to thetype of weave (3.4).

3.6

tracer yarn
yarn of eithefr different colour or different composition, or both from the reinforcement yarns, which is
included in the fabric for product identifi¢ation or to aid fabric alignment during moulding

4 Types +— Technical description of woven reinforcement fabrics
The technicall description of awoven reinforcement fabric requires a definition of the following pgints:
a) the designation of the#arns in the warp direction;
b) the designation efithe yarns in the weft direction;

c) the construction of the fabric:

1) typeofweave,

2) weave ratio,

3) number of yarns per centimetre in warp and weft;
d) the type of either treatment or size content, or both if applicable;
e) the mass per unit area;
f) the thickness, if applicable.

As the full description is unwieldy, woven reinforcement fabric manufacturers normally give a code
number to their fabrics to simplify ordering and stocking. The full description of the woven fabric shall,
however, be given in the manufacturers catalogue against its code number.

2 © IS0 2023 - All rights reserved
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Though this technical description is not necessary for the designation of fabrics, it may be used as a
guide to the establishment of descriptions in the reinforcement fabric catalogues, thereby ensuring a
strong basis for identification of fabrics.

The designation of textile yarns shall be in accordance with ISO 2078. The designation of carbon fibres
shall be in accordance with ISO 13002.

5 S

ampling and number of test specimens

Each delivery of a given type of fabric shall be sampled in accordance with ISO 2859-1 and ISO 3951-1.

For tH
its wl

For t}
samp

e verification of visual properties, each roll selected as part of the sample shall be ex:
ole length except where otherwise specified.

e physical properties, the method and the number of test specimens taken-{rom eac
e shall be as specified for each test method.

6 (onditioning

The s
units
includ

Wher
as giv

pecification shall supply the information required for the proper conditioning of th
(rolls of fabric). In the absence of specific instructions for,the fabric under consider
le a reference to [SO 291.

en in each test method.

7 (haracteristics and test methods

7.1

Wove
suppl

For e
value

They
A roll

7.2

7.2.1

General

h reinforcement fabrics shall bé of uniform structure. Depending on the type and
jer shall specify some or all of the characteristics listed in 7.2.

hch parameter specified, \reference shall be made to the product specification for
[s) and the allowable tolerances on such value(s).

arn used shall be in-accordance with ISO 2797, ISO 3598 or other relevant specificati

of material shall be assumed to be in one piece, unless otherwise stated.
Characteristics to be specified

€Eonstruction characteristics

imined along

h laboratory

b elementary
htion, it shall

required, specific conditioning instructions for the laboratory samples or test specimens shall be

end use, the

the specified

pNs.

The construction of the reinforcement fabric shall be specified by:

a) the type of yarn used in the warp and weft directions;

b) the linear density, in tex, of the warp and weft yarns; for carbon fibre, it may be specified by the
number of monofilaments;

c) thetype of weave: the main types of weave are illustrated in Figure 1;

d) the number of yarns in the warp and the weft per centimetre width, determined in accordance
with ISO 4602, expressing the results to one decimal place.

© IS0 2023 - All rights reserved
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Figure 1 — Examples of test specimen supports

7.2.2 Physical characteristics of fabric

7.2.2.1 Mass per unit area

The mass per unit area of the fabric as received shall be determined in accordance with ISO 3374 and
indicated in grams per square metre. The measured value shall lie within +5 % of the specified value,
unless stated otherwise in the product specification (see 7.1).
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7.2.2.2 Width and length
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The width and length shall be subject to agreement between the interested parties. The width shall be
indicated in centimetres and the length in metres.

The method specified in ISO 5025 shall be used to measure:

a)
b)

the width;

the length, measured during manufacture or by unrolling the fabric.

The overall width, i.e. including the fringes, may also be measured, subject to agreement between the

intergstedparttes:

7.2.213 Thickness

The thickness shall be determined in accordance with ISO 4603 and expressed in mill
measfired thickness shall lie within £15 % of the specified thickness value, tinless stated
the pfoduct specification (see 7.1).

7.2.3| Surface treatment

7.2.3]1 General

Fabri¢gs may be produced with different types of surface trreatment depending on the
and the resin compatibility required. The following properties shall be specified to ens
compptibility.

7.2.3]2 Type of surface treatment of fibre

a)
b)
‘)
d)
e)
f)

textile size;
plastic size;

eaned and finished;

O

okidized;
Corona-treated;

ahy other treatment.

7.2.3]13 Amgount of size and/or finish

imetres. The
otherwise in

type of yarn
ire the resin

The a[nount of size and finish on the fabric shall be determined in accordance with:

I o100~ £ 1 £:1 £.1 H
DU 1007 101 gIdS357TIUTT IdUTILS,

ISO 10548 for carbon-fibre fabrics.

For fabrics manufactured from other reinforcement yarns or mixed fibres, the specification shall
provide suitable instructions. The results shall be expressed as a percentage by mass of the dried fabric,
to the nearest £0,1 %.

7.2.4 Tracer yarn

If the fabric contains a tracer yarn, the following shall be identified:

a)
b)

type;

linear density;

© IS0 2023 - All rights reserved
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c) warp spacing;

d) weftspacing.

7.2.5 Mechanical characteristics

7.2.5.1 Tensile strength and elongation at break

The tensile strength and elongation at break of the reinforcement fabric shall be determined in
accordance with ISO 4606 in both the warp and the weft directions. The results shall be expressed in
newtons to the nearest 1 % for the tensile strength and as a percentage to two decimal places for the

elongation.

7.2.5.2 Sti

The stiffnes

flexometer method specified in ISO 4604. The stiffness shall be determined in both| the warp ar

weft directid
7.3 Defec

7.3.1 Geng

Any or all of

7.3.2 War
a) Ends out

b) Misreed
the reed

c) Tighten
d) Slacken

e) Slack selvedge.

f) Tightsel
g) Fuzzy eq
h) Streaks:
7.3.3 Weft

ffness

5 of the reinforcement fabric shall be determined in accordance with the fixed:

ns. The results shall be expressed in millinewton metres.
[s

bral

Lhe following defects may be excluded by agreementbetween the interested parties.

p defects
: a gap caused by a missing warp yarn.

(wrong denting): a place in the fabric where one or more ends are not properly pla

D.
1: a single end woven under excessive tension.

1: an end woven under insufficient tension.

vedge.
ds/fuzz balls.

short lengths of yarn of different colour.

defects

angle
1d the

red in

a) Broken pick: a pick missing across part of the width.

b) Weft with differing tex values.

c¢) Heavy mark: a band or bar running in the weft direction across the full width of the fabric or part
of it and containing picks of larger linear density than normally used in the fabric or containing
more than the normal number of picks.

d) Light mark: opposite of heavy mark.

e) Jerked-in (or lashed-in) weft or trailer: an extra thread dragged into the shot with the regular pick
and extending only a part of the way across the fabric.
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