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PREFACE

This Standard was prepared by the Standards Australia Committee TX-020, Testing of Textiles to
supersede AS 2001.2.8—1985, Methods of test for textiles—Part 2.8: Physical tests—Determination of
tear resistance of woven fabrics by the falling pendulum (Elmendorf) apparatus.

The Standard is identical with and has been reproduced from ISO 13937-1:2000, Textiles—Tear
properties of fabrics—Part 1: Determination of tear force using the ballistic pendulum method
(Elmendorf).

The objective of this Standard is to provide manufacturers and testing bodies with a suitable test
method for determining the tear resistance of fabrics using a ballistic method.

The term ‘informative’ has been used in this Standard to define the application of the annex to which
it applies. An ‘informative’ annex is only for information and guidance.

This edition of the Standard differs only in a minor way to AS 2001.2.8—1985. Annex A has been
simplified by referencing adjustments and verification in the manufacturer’s instruction manual.

As this Standard is reproduced from an International Standard, the following applies:

(a) Its number appears on the cover and title page while the International Standard number appears
only on the cover.

(b) Inthe source text ‘this part of EN ISO 13937-1" should read ‘this Australian Standard’.
(c) A full point should be substituted for a comma when referring to a decimal marker.

References to International Standards should be replaced by references to Australian Standards, as

follows:

Reference to International Standard Australian Standard

ISO AS

139 Textiles—Standard atmospheres for 2001 Methods of test for textiles
conditioning and testing 2001.1  Part 1: Conditioning procedures

1974 Paper—Determination of tearing —
resistance (Elmendorf method)

10012 Quality assurance requirements for 3912 Quality assurance requirements for
measuring equipment measuring equipment

10012-1 Part 1: Metrological confirmation 3912.1  Part 1: Metrological confirmation
system for measuring equipment system for measuring equipment

Accessed by MONASH UNIVERSITY LIBRARY on 16 Jun 2015 (Document currency not guaranteed when printed)

Documents

StandakWA HUshed Shiring Hub

Full document details: AS 2001.2.8-2001


http://www.avadocuments.com/doc/as-2001-2-8-2001
http://www.avadocuments.com/doc/as-2001-2-8-2001

NOTES

Documents

(paund usym pasjuesent Jou Aousiind JuBWINI0Q) GTOZ UNL 9T U0 AHVHEIT ALISHIAINN HSYNOW Aq passadoy

Document Sharing Hub

Full document details: AS 2001.2.8-2001


http://www.avadocuments.com/doc/as-2001-2-8-2001
http://www.avadocuments.com/doc/as-2001-2-8-2001

1 Scope

This part of EN ISO 13937 describes a method known as the ballistic pendulum (Elmendorf) method for the
determination of tear force of textile fabrics. The method describes the measurement of the tear force
required to propagate a single-rip tear of defined length from a cut in a fabric when a sudden force is
applied.

The test is mainly applicable to woven textile fabrics. It may be applicable to fabrics produced by other
techniques, e.g. to nonwovens (with the same under-mentioned restrictions as for the woven fabrics).

In general the test is not applicable to knitted fabrics and woven elastic fabrics. It is not suitable for highly
anisotropic fabrics or loose fabrics where tear transfer from one direction to another direction of the fabric
during the tear test is likely to occur.

NOTE 1: For tests using tensile-testing machines part 2 of EN 1ISO 13937 describes a single tear method
known as the trouser test, part 3 the wing test and part 4 the tongue test method.

NOTE 2: For the ballistic pendulum method for coated fabrics see 1ISO 4674-2. For the trapezoidal test
method, see ISO 9073-4 for nonwovens or ISO 4674 for coated fabrics.

2 Normative references

The following normative documents contain provisions through reference in this text, constitute provisions
of this International Standard. For dated references, subsequent amendments to, or revisions of, any of
these publications do not apply. However, parties to agreements based on this International Standard are
encouraged to investigate the possibility of applying the most recent editions of the normative documents
indicated below. For undated references, the latest edition of the normative document referred to applies.
Members of ISO and IEC maintain registers of currently valid International Standards.

ISO 139 Textiles - Standard atmospheres for conditioning and testing
ISO 1974:1990 Paper - Determination of tearing resistance (EImendorf method)
ISO 10012-1 Quality assurance requirements for measuring equipment - Part 1: Metrological

confirmation system for measuring equipment
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3 Terms and definitions
For the purposes of this part of EN ISO 13937 the following terms and definitions apply:

3.1 tear force
Force required to propagate a tear initiated under the specified conditions.

NOTE: The tear force is qualified as "across warp" or "across weft" according to whether the tear is made
across the warp (warp threads are torn) or weft (weft threads are torn) respectively.

3.2 length of tear
Measured from the beginning of the tear to the termination point.

4 Principle

The force required to continue a slit previously cut in a fabric is determined by measuring the work done in
tearing the fabric through a fixed distance. The apparatus consists of a pendulum carrying a clamp which is
in alignment with a fixed clamp when the pendulum is in the raised, starting position with maximum
potential energy.

The specimen is fastened in the clamps and the tear is started by cutting a slit in the specimen between the
clamps. The pendulum is then released and the specimen is torn completely as the moving jaw moves
away from the fixed one. The tear force is measured.

5 Sampling

Select samples either in accordance with the procedure laid down in the material specification 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 B.

An example of a pattern for cutting test specimens from the laboratory sample is given in annex C. Avoid
test areas with folded or creased places, selvedges and areas not representative of the fabric.

6  Apparatus
6.1 General

The system for metrological confirmation of the pendulum testing machine shall be in accordance with 1ISO
10012-1. For calibration of the apparatus, follow directions given in annex B of ISO 1974:1990

6.2 Pendulum testing machine , in which the test specimen is held between two jaws, one movable and
the other fixed to the frame. The moving jaw is attached to a pendulum which can fall under the influence of
gravity. The pendulum shall provide for the test specimen to be torn without coming in contact with the
pendulum during the test.

The apparatus is made up of the following parts:

6.2.1 A rigid framework , supporting the pendulum and a fixed jaw, as well as a knife to cut a slit, and a
measuring device. It is fitted with a level and positioned to prevent any movement during test.

6.2.2 A pendulum , that is free to swing about a horizontal axis on a bearing, with means for holding the
pendulum in the raised starting position (pendulum stop) and releasing it instantly.

The mass of the pendulum shall be alterable by adding masses or by exchanging pendulums.
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6.2.3 A mechanical or electronic device  for determining the maximum amplitude of the first swing, and thus
the energy used to tear the test specimen. The reading may be given directly in terms of tear force. Means
for providing zero setting of the instrument.

6.2.4 A movable jaw integral with the pendulum and a fixed jaw integral with the framework. These jaws
shall be 3 mm £ 0,5 mm apart in order to permit the passage of the knife. The clamps are so aligned that
the specimen clamped in them lies in a plane parallel to the axis of the pendulum, the plane making an
angle of 27,5° + 0,5° with the perpendicular line joining the axis and the horizontal line formed by the top
edges of the clamping jaws. The distance between the axis and the top edges of the clamping jaws is
104 mm =1 mm.

The dimensions of the clamping faces of the jaws are not critical. A width of 30 mm to 40 mm and a height
of preferably 20 mm but not less than 15 mm have been found to be suitable.

When the pendulum is in the raised starting position, the clamping faces of both jaws shall be in the same
plane perpendicular to the plane of swing of the pendulum. The surface state of the clamping faces and the
force applied to the jaws applied shall permit the test specimens to be held without slipping.

6.2.5 A sharp knife to begin the tear of the test specimen by cutting a slit of 20 mm £ 0,5 mm mid-way
between the two jaws.

6.3 Equipment for cutting out test specimens , preferably a hollow punch or template to give test
specimens of the dimensions shown in figure 1.
7  Atmosphere for conditioning and testing

The atmospheres for preconditioning, conditioning and testing shall be as specified in ISO 139.

8 Preparation of test specimens

8.1 General

From each laboratory sample two sets of test specimens shall be cut, one set in the warp direction and the
other in the weft direction. Align the short side of the test specimens exactly parallel to warp or weft
direction to assure that the tear will propagate within the notch.

For other than woven fabrics use the relevant designation for direction e.g. length and transverse.

Each set shall consist of at least five test specimens, or more if agreed. In accordance with clause 5 and

annex C, no two test specimens shall contain the same longitudinal or transverse threads, and no
specimen shall be cut within 150 mm of the edge of the fabric.
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8.2 Shape and dimensions
The test specimen shall be cut out according to the design shown in figure 1.

Slightly different shapes (e.g. with rounded edges, positioning aids for jaw alignment) are acceptable
provided the tearing length remains 43 mm + 0,5 mm.

All dimensions in mm
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Figure 1 - Dimensions of test specimen
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