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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.

The proceglures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed*for
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention i
patent righ
any patent
on the ISO

Any trade
constitute

For an ex]
expression
World Trag
iso/forewo

5 drawn to the possibility that some of the elements of this document may,be the subjec
ts. ISO shall not be held responsible for identifying any or all such paténtrights. Detail
rights identified during the development of the document will be in the Introduction ang
ist of patent declarations received (see www.iso.org/patents).

hame used in this document is information given for the convenience of users and does
an endorsement.

planation of the voluntary nature of standards, the.meaning of ISO specific terms
s related to conformity assessment, as well as information about ISO's adherence to
e Organization (WTO) principles in the Technical Barriers to Trade (TBT), see www.iso.d
rd.html.

This docu
Conditionin

This secon
minor revi

The changg
— theno
Alist of all

Any feedba
complete i

ment was prepared by Technical Committee ISO/TC 38, Textiles, Subcommittee SC
lg atmospheres and physical tests for textilesfabrics.

d edition cancels and replaces the first edition (ISO 13938-1:1999), of which it constitut
sion.

bs compared to the previous edition are as follows:
'mative references have-been updated.
parts in the ISO 13938/series can be found on the ISO website.

ck or questions-on’this document should be directed to the user’s national standards bod
sting of thesebodies can be found at www.iso.org/members.html.

are
the
the

t of
s of
| /or

not

And
the

rg/

24,

£S a

y. A

© ISO 2019 - All rights reserved


https://www.iso.org/directives-and-policies.html
https://www.iso.org/iso-standards-and-patents.html
https://www.iso.org/foreword-supplementary-information.html
https://www.iso.org/foreword-supplementary-information.html
http://www.iso.org/members.html
https://standardsiso.com/api/?name=7e13c1ce40754107b8bd77734305ad31

INTERNATIONAL STANDARD

ISO 13938-1:2019(E)

Textiles — Bursting properties of fabrics —

Part 1:
Hydraulic method for determination of bursting strength
and bursting distension
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high bursting pressures, the hydraulic apparatus is«more suitable.
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Scope

5 document describes a hydraulic method for the determination of bursting strength ary
ension of textile fabrics.

his document, a hydraulic pressure is applied using a constant rate of ptimping device.
E ISO 13938-2 describes a method using pneumatic pressure.

method is applicable to knitted, woven, nonwoven and laminatedfabrics. It can be suitablé
Huced by other techniques. The test is suitable for test speciméns in the conditioned or we

eved using hydraulic or pneumatic burst testers, forpressures up to 800 kPa. This preg
brs the majority of performance levels expected ofigeneral apparel. For speciality textile

Normative references

following documents are referred-to in the text in such a way that some or all of th
stitutes requirements of this decument. For dated references, only the edition cited 4
ated references, the latest editioir of the referenced document (including any amendmen

139, Textiles — Standard atmospheres for conditioning and testing
3696, Water for analytical laboratory use — Specification and test methods

10012, Measurement management systems — Requirements for measurement processes and
'[pment

Terms.and definitions

d bursting

for fabrics
t state.

 the available data, there appears to be no significant difference in the bursting strength results

sure range
5 requiring

Pir content
pplies. For
[s) applies.

measuring

the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

3.1

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

IEC Electropedia: available at http://www.electropedia.org/

test area
area of the test specimen within the circular clamping device
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3.2

bursting pressure
pressure at burst

maximum pressure applied to a test specimen clamped over an underlying diaphragm until the test
specimen ruptures

3.3
bursting s

trength

strength at burst
pressure obtained by subtracting the diaphragm pressure (3.4) from the mean bursting pressure (3.2)

3.4
diaphragn
pressure a
distension

3.5
bursting d
distensior
expansion

h pressure
pplied to the diaphragm, with no test specimen present, to distend it to the mean burs
3.5) of the test specimen

istension
at burst
pf a test specimen at the bursting pressure (3.2)

Note 1 to entry: It is expressed either as height at burst (3.6) or as volume at burst(3.7).

3.6

height atk
distance b
specimen &

3.7
volume a
volume of

3.8

urst
ptween the upper surface of the test specimen before distension and the top of the
t the bursting pressure (3.2)

t‘l)burst

ressurizing fluid pumped at the bursting pressure (3.2)

time to bujrst

time taken|

to distend a test specimen to burst

4 Pringiple

A test spe
Increasing
diaphragm
specimen k

5 Samp

cimen is clampedcoyver an expansive diaphragm by means of a circular clamping 1
fluid pressure ds,applied to the underside of the diaphragm, causing distension of
and the fabric, The volume of fluid is increased at a constant rate per unit time until the
ursts. The bursting strength and bursting distension are determined.

ling

fing

test

ing.
the
test

Either sel

t=<$amnles in accordance with the nrocedure laid down in the material snecification
P g

for

the fabric, or as agreed between the interested parties. In the absence of an appropriate material
specification, an example of a suitable sampling procedure is given in Annex A. Avoid areas that are
folded or creased, selvedges and areas not representative of the fabric. The system of clamping used
generally permits tests to be applied without cutting out test specimens.

6 Apparatus

6.1 Bursting tester. Metrological confirmation of the bursting tester shall be carried out in accordance
with ISO 10012.

The bursting tester shall comply with the following requirements.

© ISO 2019 - All rights reserved
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6.1.1 The apparatus shall be capable of producing various constant rates of increase in volume per unit
time between 100 cm3/min and 500 cm3/min to within £10 % of the indicated value. If the apparatus
is not equipped to adjust fluid volume, a testing time to burst of (20 = 5) s may be applied. This shall be
indicated in the test report.

6.1.2 Bursting pressure shall be indicated with an accuracy of 2 % of full-scale range above the first
20 % of range.

6.1.3 Height at burst up to 70 mm shall be indicated with an accuracy of +1 mm. Zero position of the
measuring gauge shall be adjustable to accommodate the thickness of the test specimen.

6.1

6.1
dia
due

6.1
or

higlly expansive fabrics (e.g. fabric test specimens whose height at burst is greater than hal

spe
avo
spe

6.1
spe

6.1

7
The

Othf)r test areas of 100 cm? (112,8 mm diameter) or 10 cm? (35,7 mm diameter) or 7,3 cm

4  Means for indicating the volume at burst (if available) to within +2 % of the indicated

5 Atestarea of 50 cm? (79,8 mm diameter) shall be used.

to high or low expansion of the fabric or other fabric requirements, or/by mutual agreen

6 The clamping device shall provide for clamping of the test specimen securely withou
amage and prevent slippage during the test. The clamping-ring shall allow undisturbed

fimen diameter). All test specimen clamping ring innetndiameters shall be accurate to *

Ffimen is recommended.

7 A safety cover shall enclose the clamping,device during the test when the expansion
Cimen takes place. It shall allow clear observation of the expansion of the test specimen dur

8 The diaphragm shall meet the following requirements:
thickness up to 2 mm;
highly expansive;

if the diaphragm is toybe used several times, it shall be elastic within the range of heig
observed during thetest;

resistant against pressurizing fluids used.

Atmospheres for conditioning and testing

atmospheres for preconditioning, conditioning and testing shall be as specified in ISO 1

value.

(30,5 mm

eter) may be used, if the preferred test area is not applicable in the existing testing eqiipment, or

ent.

- distortion
vaulting of
of the test
),2 mm. To

d test specimen damage, a small curvature at the inner edge of the clamping ring facing the test

of the test
ng the test.

ht at burst

89.

Preconditioning and conditioning are not required for wet tests.

8

Procedure

8.1 Prior to testing the sample shall be conditioned in the relaxed state in accordance with Clause 7.

During conditioning and testing maintain the test specimens in the atmosphere for conditioning and

test

ing in accordance with Clause 7.
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8.2 Setatestareaof 50 cm? (see 6.1.5).

For most fabrics, particularly knitted fabrics, the test area of 50 cm? is applicable. For fabrics with low
extensibility (known from previous experience or preliminary testing), e.g. for fabrics for technical
application, a test area of 100 cm? is recommended. In cases where these conditions cannot be met or
are not appropriate, alternative test areas in accordance with 6.1.5 may be used if mutually agreed.

Comparison of results requires the test to be performed with the same test areas and rates of increase
in volume.

test area ap of (20+5) s uing
preliminary trials, if a constant rate of increase in volume is not applicable.

8.4 Placg the test specimen over the diaphragm so that it lies in a flat tensionless condition, avoidling
distortion |n its own plane. Clamp it securely in the circular holder, avoiding jaw damage, to preyent
slippage diiring the test. Place the distension recording device into the measuringposition and adjjust
it to the z¢ro position. Fasten the safety cover in position according to machine requirements. Apply
pressure td the test specimen until the fabric bursts.

Immediately after burst, reverse the apparatus to starting position. Note bursting pressure and hejght
at burst arld/or bursting volume. If the test specimen bursts close to the edge of the clamping device,
report thig fact. Reject jaw breaks occurring within 2 mm of the claimping line. Repeat the test at l¢ast
four more [times at different places on the fabric. The number of test specimens may be increasqd if
agreed mufually.

8.5 Diaphragm correction

With the sime test area and rate of increase in volumé&-or time to burst as that employed in the ahove
tests, distgnd the diaphragm without the presence-of a test specimen by an amount equal to the mlean
height at blirst or the mean volume at burst of the test specimen. Note the pressure at this distens?c]n of
the diaphrjigm as the “diaphragm pressure”.

8.6 Wettest

For tests i1l wet condition, immersg the test specimen for a period of 1 h in grade 3 water in accordgnce
with ISO 3p96 at a temperature-ef.(20 * 2) °C. For tropical regions, temperature according to ISO [L39
may be us¢d. An aqueous solGtion containing not more than 1 g of a non-ionic wetting agent per litre
may be usdd instead of water;

Immediately after remoyal of a test specimen from the liquid and briefly placing it on blotting papdr to
remove ex¢ess water,perform the test according to 8.2 to 8.5.

9 Calcqlation and expression of results

9.1 Calculate the arithmetic mean of the bursting pressure values in kilopascals (kPa). From this,
subtract the diaphragm pressure in kilopascals (kPa) as determined according to 8.5 to obtain the
bursting strength. Round the result to three significant figures.

9.2 Calculate the arithmetic mean of the height at burst values in millimetres. Round the result to two
significant figures.

9.3 Ifrequired, calculate the arithmetic mean of the volume at burst values in cubic centimetres. Round
the result to three significant figures.

4 © IS0 2019 - All rights reserved
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9.4 If required, calculate the coefficient of variation and the 95 % confidence limits for the bursting
pressure and height at burst and, if required, volume at burst. Round the coefficient of variation to the
nearest 0,1 % and the 95 % confidence limits in accordance with the mean values.

10 Test report

The test report shall include the following information.

10.1 General

a) |The number and year of publication of this document, i.e. ISO 13938-1:2019, and date ©f fest;
b) |identification of test sample and sampling procedure, if required;
c) |make and model of bursting tester used;

d) |testarea used, in square centimetres;

e) |rate of increase in volume or time to burst;

f) |number of test specimens tested and number of bursts close ‘to‘clamping device and|number of
tests rejected;

g) |observation of bursting behaviour (e.g. rupture of one of both yarn directions);
h) [state of test (conditioned or wet);

i) |any deviation from the given procedure.

10.2 Testresults

a) |Mean bursting strength, in kilopascals'(kPa);

b) [mean height at burst, in millimetres;

c) |mean volume at burst, in cubic centimetres, if required;

d) |the coefficient of variation of the relevant values, in percent, if required;

e) [the 95 % confidence)limits, in units of the relevant mean values, if required.
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