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

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature 'of standards, the ‘meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to
the World Trade Organization (WTO) principlesuin’ the! Technical Barriers to Trade (TBT), see
www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 38, Textiles/WG9, Nonwovens.

This second edition cancels and replaces the first edition, (1SO 9073-3;1989), which has been technically
revised.

The main changes comparedto:the previous edition'are-as follows:

— Title change

— Textual review and improvement

— Clause 8.2 revised

Alist of all parts in the ISO 9073 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.

iv © IS0 2022 - All rights reserved



DRAFT INTERNATIONAL STANDARD ISO/DIS 9073-3:2022(E)

Nonwovens — Test methods —

Part 3:
Determination of tensile strength and elongation at break
using the strip method

SAFETY WARNING — This document does not claim to address all the safety concerns, if any,
associated with its use. It is the responsibility of the user of this standard to establish appropriate
safety and health practices and determine the applicability of regulatory limitations prior to
use. It is expected that the person performing this test has been fully trained in all aspects of
this procedure.

1 Scope

This document specifies a test method for the determination of the breaking force and elongation of
nonwovens using a strip method in conditioned or wet state. This test method describes two procedures,
Option A and Option B, for catrying put nonwoyenimaterial tensilejtests. These two procedures use two
types of specimens which are listed below, and-three alternative types of testing machines are also
listed below. CRE is the instrument of cheice.

Type of specimen:

a) Option A - 25 mm strip tensilé

b) Option B - 50 mm strip tensile
Style of tensile testingimachinei

a) Constant-rate-of-extension (CRE)
b) Constant-rate-of-load (CRL)

c) Constant-rate-of-traverse (CRT)

SI values are regarded as the official standard system of measurement for this standard procedure. If
other systems of measurement are used in place of SI units their values must be reported independently.
Systems of measurement must not be combined in any way, but shall be regarded and reported
separately.

NOTE INDA has sponsored studies comparing both options A and B. Studies indicated that if option A was

performed using option B’s 50 mm wide material, the result for both options would harmonize, giving the same
results, regardless of the other machine settings.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

[SO 139, Textiles — Standard atmospheres for conditioning and testing

ISO 2859-1, Sampling procedures for inspection by attributes — Part 1: Sampling schemes indexed by
acceptance quality limit (AQL) for lot-by-lot inspection

[SO 3696, Water for analytical laboratory use — Specification and test methods

©1S0 2022 - All rights reserved 1
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IS0 3951-1, Sampling procedures for inspection by variables-- Part 1: Specification for single sampling plans
indexed by acceptance quality limit (AQL) for lot-by-lot inspection for a single quality characteristic and a
single AQL

NWSP 001.0, Standard Terminology Relating to the Nonwoven Industry, EDANA’s and INDA’s Standard
Procedures

3 Terms and definitions
For 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:

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

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

3.1
breaking force
maximum force applied to a material carried to rupture

3.2

maximum force

maximum force appearing during a test specimen carried to rupture in a tensile test under the specified
conditions

3.3

constant-rate-of-extension (CRE) tensile testing machine

tensile-testing machine provided with one clamp-which is stationary-and/another clamp which moves
with constant speed throughout the test, the entire testing system being virtually free from deflection.

3.4

constant-rate-of-load (CRL) tensile testing machine

testing machine in which the rate ofiincrease of the load being applied to,the specimen is uniform with
time after the first 3 seconds

3.5

constant-rate-of-traverse (CRT) tensile testing machine

testing machine in which the pulling clamp moves at a uniform rate and the load is applied through the
other clamp which moves appreciably to actuate a weighing mechanism, so that the rate of increase of
load or elongation is dependent upon the extension characteristics of the specimen

3.6

cut strip test

in nonwovens, strip test in which the specimen is cut to the specified testing width, i.e. 25 or 50 mm
wide

3.7
elongation
deformation in the direction of load caused by a tensile force

Note 1 to entry: Notel to entry  Elongation is generally expressed as a ratio of the length of the stretched
material as a percentage to the length of the unstretched material. Elongation may be determined by the degree
of stretch under a specific load or the point where the stretched material breaks.

3.8
extension
increase in length of a test specimen produced by a force (in this context, stretching)

2 © IS0 2022 - All rights reserved
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sample
product or portion of a product taken from a production lot for testing purposes, identifiable and

traceable back to the origin

3.10

test specimen specific portion of the identified sample upon which a test is performed, many specimens
sometimes being tested from the same sample, using different locations

3.11

strip test
tensile test in which the full width of the test specimen is gripped in the jaws of the testing machine

3.12
tensile strength
the resistance of a material to breaking under tension

Note 1 to entry: Tensile strength is preferably expressed in Newton.

/ y

Key

conventional strain
average stress
strain to fracture
uniform strain
offset yield strength
tensile strength

U A W N R = X

fracture stress

Figure 1 — Tensile strength
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4 Principle

A test specimen is clamped in a tensile testing machine and a force is applied to the specimen until it
breaks. Values for the breaking force and elongation of the test specimen are obtained from machine
scales, dials, autographic recording charts, or a computer interface.

The strip test method is considered satisfactory for acceptance testing of commercial shipments of
most nonwoven materials.

This procedure is applicable for testing nonwoven materials in either a dry conditioned or wet state.

Comparison of results from tensile testing machines operating on different principles is not
recommended. When different types of machines are used for comparison testing, constant time-
to-break at (20 * 3) seconds is the established way of producing data. Even then the data may differ
significantly. The constant-rate-of-extension tensile testing machine is preferred for this method.

5 Reagents and materials

5.1 Water, according to ISO 3696, grade 3.

For wet testing

5.2 Nonionic wetting agent.

For wet testing.

5.3 Container, in which test specimens-can bé immersed in¢water preparatory to wet testing

6 Apparatus

6.1 Tensile testing machine (CRE, CRL, or CRT)

Must include force indication, working range, capacity, and elongation indicator and designed for
operation at:

a) Option A, a speed of (300 * 10) mm/min
b) Option B, a speed of (100 + 5) mm/min

6.2 Clamps and jaw faces

Each jaw face shall be smooth, flat, and with a metallic or other agreed upon surface. The faces shall
be parallel and have matching centres with respect to one another in the same clamp and to the
corresponding jaw face of the other clamp.

For all strip tests each jaw face shall measure at least 10 mm wider than the specimen being tested and
atleast 25 mm in the direction of the applied force.

7 Sampling

Carry out sampling in accordance with ISO 186. Ensuring that the areas from which samples are taken,
have no visible flaws and are not creased.

If provided in the customer specification, take random sample as directed. If no requirements are
provided, ISO 2859-1 (Sampling procedures for inspection by attributes) or ISO 3951-1 (Sampling
procedures for inspection by variables) can be used. In and of themselves, these are not valid sampling
plans by default. An agreement between the purchaser and supplier requires taking into account
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