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INTERNATIONAL STANDARD

ISO

4603:1993(E)

Textile glass — Woven fabrics — Determination of

thickness

1 Scope

This International Standard specifies a method of de-
termining the thickness of a textile-glass fabric having
a thicknesp of 0,7 mm or more.”

This methpd is applicable to woven fabrics of single
or folded| (plied) yarns (continuous-filament textile-
glass products or staple-fibre textile-glass products),
rovings, textured yarns or combinations of these
yarns.

For wover) fabrics made from staple-fibre or textured
yarns, including those with such yarns in the weft or
warp onjy, this standard also enables the
compressipility to be determined.

2 Normative references

The following standards contain’ provisions which,
through rgference in this text;”constitute provisions
of this International Standard. At the time of pub-
lication, the editions indicated were valid. All stan-
dards arg subject \to' revision, and parties to
agreements based.on this International Standard are
encouraged to investigate the possibility of applying
the most |recént editions of the standards indicated
below. Menibers of IEC and ISO maintain registers

3 Definition

For the purposes of-this International
following definitian ‘applies.

3.1 thickness of a textile-glass fa

Standard, the

bric: The per-

pendiculardistance, in millimetres, between the sur-
faces of.the fabric, measured at a spedified pressure.

4. ‘Principle

Measurement of thickness of conditio
mens under a known pressure by mea
apparatus.

5 Apparatus

5.1 Dead-weight micrometer, with t
lapped circular surfaces, flat to within
parallel to within 0,003 mm. The faces

ed test speci-
s of a suitable

vo ground and
0,001 mm and
shall move on

an axis perpendicular to themselves. The measuring

spindle shall be vertical. The frame of t
shall be of such rigidity that a force of 1
the housing, out of contact with the
will produce a deflection of the frame n
0,01 mm, as indicated on the micro

he micrometer
5 N applied to
pressure-foot,
ot greater than
eter read-out.

The calibration gauge used to check the instrument

shall be accurate to within + 0,001 m

The types of micrometer described in

.1.17 and 5.1.2

of currently valid International Standards.

ISO 139:1973, Textiles — Standard atmospheres for
conditioning and testing.

ISO 291:1977, Plastics — Standard atmospheres for
conditioning and testing.

ISO 2602:1980, Statistical interpretation of test re-
sults — Estimation of the mean — Confidence
interval.

may be used.

5.1.1 Electronic micrometer.

A suitable electronic micrometer with
out to 0,007 mm.

5.1.2 Dial-gauge micrometer.

a digital read-

The dial shall be at least 50 mm in diameter. It shall
be capable of being continuously read directly to

1) Attention is drawn to the following International Standard: ISO 5084:1977, Textiles — Determination of thickness of woven

and knitted fabrics (other than textile floor coverings).
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0,01 mm (the third decimal place can be estimated)
and equipped with a counter recording the number
of complete revolutions of the large pointer. The indi-
cator mechanism shall be fully jewel-mounted.

5.2 Suitable system for loading the measuring-
foot and exerting the specified pressure on the
fabric (see table 1).

7 Procedure

7.1 Make the measurements no closer than
300 mm from the beginning or end of the roll and no
less than 50 mm from the edges and selvedges.

In the case of bias-cut textile-glass fabric, make the
measurements no closer than 50 mm from the cut
edges.

7.2 Condition the test specimens for at least 6 h in

- Il [l - e - L I £
aStanuara—test—atmuosprnere—cnose—om those

specified in 1SO 139 or ISO 291, anAd)ylmake the

Conditions
measureme

f
t

Table 1
Woven fabrics
. of staple-fibre
Woven fabrics or textured

of continuous
single yarns
and/or folded
(plied) yarns

and/or rovings

yarns (including
woven fabrics
with one of
these products
in the weft or

measurements in the same atmosphere:

7.3 Measure the thickness.(of” the u
textile-glass fabric by meanstof’the micron
in accordance with the conditions of me

htensioned
heter (5.1),
asurement

warp only)
Measuring-fogt 56,43 mm 56,43 mm
diameter (ared (25 cm?) (25 cm?)
Standard pres$- 2,0 kPa —
ure (20 cNjem?)
Low pressure — 0,5 kPa
(5 cNjcm?)
High pressure —1 2,0 kPa

(20 cNjecm?)

1) For somg textile-glass fabrics (for example, those
with high yarp density or for electrical and electronic
uses), thickndss measurements may be carried out-at
a pressure supstantially higher than the standard press-
ure and with § measuring-foot of smaller diapaeter. Such
measurements are made to estimate the yariation in the
ply thickness [of laminates (cured under high pressure)
produced fromn the fabric under test._Such pressures
shall be used only by agreement between the inter-
ested parties.

5.3 Suitable|tool for-trimming, for example a knife
or pair of scisgors¢

given in table 1.

Make the measuremients 30 s after applying the
measuring force and record the value to the nearest
0,001 mm (se€\5!1.1) or 0,01 mm (see 5.1.2), in the
latter case.estimating the third decimal [place and
rounding tosthe nearest hundredth of a millimetre.

Make thé measurements at 10 points spacgd not less
than™75 mm apart and evenly distributed pcross the
width of the textile-glass fabric.

7.4 For fabrics woven from staple-fibre ¢r textured
yarns, follow the procedure specified in 7.3 but carry-
ing out two measurements at each point (without
modifying the position of the measuring-fpot on the
fabric) at the following pressures:

— first measurement: low pressure;

— second measurement: high pressure.

7.5 The two-sided confidence interval fof the mean
(as defined in ISO 2062) at the 95 % confidence level
shall be less than or equal to 4 % (for fabfics woven
from staple-fibre or textured yarns, calculate the con-
fidence intervals for low-pressure and high-pressure
measurements separately).

6 Test specimens

6.1 The measurements shall be made on surfaces
of a textile-glass fabric without folds or deformations.
6.2 The measurements may be made:

— either on the entire fabric,

— or on a strip of fabric at least 150 mm wide taken
from the entire width of the fabric (see 7.1).

If the confidence interval is greater than 4 %, carry out
the number of supplementary measurements needed
to reduce it to 4 %.

8 Expression of results

The thickness of the textile-glass fabric is the arith-
metic mean of the 10 (see 7.3) or more (see 7.5)
measurements, expressed in millimetres to the near-
est 0,001 mm (see 5.1.1) or 0,01 mm (see 5.1.2).

The thickness of fabrics woven from staple fibres and
fabrics woven from textured yarns is taken as the
thickness measured at low pressure.
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The compressibility C, expressed as a percentage, is c) the conditioning temperature and relative humidity
calculated from the equation used;
C= w d) the conditioning time, in hours;
1
e) the measurement pressure used, if different from
where that specified;
hyis the thickness, in milimetres, at low 4 o qimeter of the measuring-foot, if different
pressure; e
from that specified;
h, is the thickness, in millimetres, at high -
pressure. g) the number of measurements made, if different
frormthat-specifred:
9 Testreport h)

The test rg¢port shall include the following particulars:
a) a refer¢nce to this International Standard;

b) all details necessary to identify the textile-glass
fabric tpsted;

the mean value of the thickness; pjus the values
of the individual measurements;

the mean value of the(compressibility (for staple-
fibre and textured-yarn’fabrics);

any details of \procedure not spgcified in this
International Standard and any incidgnts that might
have had &n influence on the results.
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