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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.

International $tandards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main tagk of technical committees is to prepare International Standards. Draft International Starjdards
adopted by the technical committees are circulated to the member bodies for votingyPublication gs an
International $tandard requires approval by at least 75 % of the member bodies casting a vote.

Attention is dfawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO shill not be held responsible for identifying any or all such patent rights.

ISO 4167 wgs prepared by the European Committee for Standardization (CEN) Technical Committee
CEN/TC 248,| Textiles and textile products, in collaboration with Technical Committee ISO/TC 38, Textles, in
accordance with the Agreement on technical cooperation between ISO.and CEN (Vienna Agreement).

This second gdition cancels and replaces the first edition (ISO4167:1979), of which it constitutes a teghnical
revision.
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INTERNATIONAL STANDARD ISO 4167:2006(E)

Polyolefin agricultural twines

1 Scope

This International Standard specifies the principal properties of polyolefin agricultural twines,.the test methods
which|permit their verification, and the form of delivery for the twines.

2 Normative references

The fpllowing referenced documents are indispensable for the applicatiéom of this documept. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO 2| Textiles — Designation of the direction of twist in yarns and.related products

ISO 1B9, Textiles — Standard atmospheres for conditioning ahd'testing

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

31
agricultural twine
simplg¢ yarn intended to be used in_agriculture, notably for binding the bundles on automatic pick-up balers or
on sinpilar machines

3.2
batch
definife quantity of twine-produced under conditions which are presumed uniform

3.3
laboratory sample
total selection.of samples from a batch intended for testing in the laboratory

3.4
polyolefin
principally polypropylene (PP) and high density polyethylene (PE)

3.5
specimen
quantity of twine on which a test conforming to the requirements of this International Standard is carried out

© I1SO 2006 — All rights reserved 1
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4 Designation

A twine shall be designated by

the words “agricultural twine”,
the number of this International Standard, i.e. ISO 4167,
the material from which the agricultural twine is made, and

the nominal runnage in metres (m) per kilogram (kg) of the agricultural twine.

EXAMPLE

A polypropyle]

Designation example:

he (PP) agricultural twine having a nominal runnage of 350 m/kg is designated ag, follows:

agricultural twine 1SO 4167 - PP - 350

5 Rawm

The raw mate
degradation b

Any ultraviole
Used colour p

NOTE Att
necessary than

The colour of

6 Manufg

Each spool of
twist in accorg

Twine should

7 Techni

aterials

rial used for the manufacture of twine shall consist of polyolefin.' Adequate stabilization 4
y sunlight shall be incorporated.

(UV) inhibitor system as well as colour pigment may be'used.
igment and stabilizers should not be toxic.

ention is drawn to the fact that in some areas of-the world, a more stringent level of stabilization n
in others.

the twine shall be distinguishable from-straw and grass.

cture

twine shall be capable of working with continuity throughout its length. The twine shall ha
ance with ISO 2.

always be removed from the centre of a spool in an anti-clockwise direction.

cal properties

gainst

hay be

vea Z

The methods

1sed for mpncnring the technical prnpprﬁpc of the qgrir‘nlhlral twine shall he as gi\/pn inT

le 1.

Table 2 shows indicative characteristics of some twines only; others shall be calculated in accordance with the

formulae in th

is clause and in 9.1.5.

In order to assure a minimum quality level, the following formulae are given for determining the technical
characteristics of the agricultural twines.
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For the minimum twine breaking force requirement, the following formula shall be used:

31450
+

Fiwine = n 8
where
Fyvine 18 the minimum twine breaking force, in decanewtons rounded to the nearest integer;
n is the specified nominal runnage of the twine, in metres per kilogram, in accordance with the

procedure given in 9.1.

For the minimum average knot breaking force requirement, the following formula shall be used:

~xy

knot = 0,55 Fiwine

wherd F . is the minimum average knot breaking force, in decanewtons rounded|to the nearesfinteger.

For the nominal runnage tolerance requirement, a tolerance of + 8 % rounded to the nearest infeger shall be
allowgd.

Table 1 — Technical properties of polyolefin agricultural twines

Values of properties Method
Relevant property Example: Agricultural twine of test

ISO 4167 - PP - 350
Lineaf density tex 2857 213 See 9.1.
Runnage m/kg 350 + 28 See 9.1.
Minimum twine breaking force daN" 98 See 9.2.
Minimum average knot breaking force daN " 54 See 9.3.

1) The SI unit of force is the newton. A force of 1 decanewton (daN) corresponds to that exerted by a mass of 1,02 kg

© I1SO 2006 — All rights reserved 3
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Table 2 — Indicative characteristics of some twines

) ] Minimum twine Minimum average
Linear density, p Runnage of the twine b . knot breaking
. . reaking force P
Designation/ orce
d .
enduse nominal tolerance | nominal, n tolerance Fiwine Finot
tex tex m/kg m/kg daN daN
Round bales 1176 193 850 +68 45 25
4. 7294 +14g I ~doYal AL Ials} 24
Conventional hales | 2326 i 430 +34 81 a4
Conventional Bales | 2857 road 350 +28 98 54
Conventional thales | 3448 | *237 290 +23 116 64
Big bales 6 667 o 150 £12 518 120
Big bales 7692 | ‘& 130 £10 250 137
8 Samplipng

8.1 Number of spools in a laboratory sample

Each 50t or

testing using {he following sampling formula:

§=0,25

where

S is thé number of spoals sampled, rounded to the nearest integer;

NG

N is th¢ numberiofispools in a batch of 50 t or less.

8.2 Select

on of sample

part thereof in a consignment of(twine of the same code number shall represent a bafch for

For each batch, the laboratory sample shall be made up as follows.

Select at random the required number of spools, each one taken from the different bales of the batch.

© I1SO 2006 — All rights reserved
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9 Test method

9.1 Determination of linear density and runnage

9.1.1 Principle

Specimens of specified length are weighed under specific conditions and then the linear density and the
runnage (or length in metres per kilogram) are calculated.

9.1.2 Apparatus

9.1.2.1 Balance, accurate to 0,5 g.

9.1.2.2 Wrap-reel of known perimeter.
9.1.3 | Specimens

9.1.3.1 Selection

Select 30 m of twine from each spool, in the following manner.

— Directly from the centre of each spool, in an anti-clockwise“direction, draw the first 10 m| of twine and
d|scard it.
— Draw 30 m of twine and wind it as adjacent turns (without overlapping) on the wrap-reel, ¢xercising just

n

ifficient tension on the twine to maintain straightness.
Each gpecimen of 30 m constitutes a test piece.

9.1.3.2 Conditioning

The tgsts shall be carried out in an ambient atmosphere, provided that the twine has been kept in conditions
which|do not damage its original preperties.

In the| case of dispute, leave the) specimens for 24 h in the standard temperature atmosphere|for testing as
specifjed in ISO 139 [temperature (20 £ 2) °C, relative humidity (65 + 2) %], before continuing with the tests.

9.1.4 | Procedure

Weigh each specimen to the nearest 0,5 g. Let m, be the mass obtained, in grams.

9.1.5 | Expression of results

9.1.5.1  Calculation of linear density

For each specimen, calculate the linear density, p;, in tex rounded to the nearest integer, using the following
formula:

1000

Pi 30

where

m4 is the mass of the specimen in grams.
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9.1.5.2 Ca

Iculation of runnage

Calculate the runnage, L, in metres per kilogram rounded to the nearest integer of twine, using the following

formula:

108
Pi

L

where p; is the linear density in tex rounded to the nearest integer.

9.1.53 Ch

If a specimen
spool.

If the result of

shall be adopted for the value of the linear density.
9.2 Determination of breaking force
9.2.1 Principle

The force (eX
known conditi

9.2.2 Appal

Tensile testin
comprise:

two devid
a device

a device

9.2.3 Speci

After determiing the runnage, draw directly from the centre of each spool in an anti-clockwise directio

without cuttin
are mounted
is a minimum

eck-tes

4
L

is outside the tolerance (see Clause 7 and Table 2), a check test shall be carried out on' a

the check test is found to be within limits of the permitted tolerances, the result of the che

pressed in decanewtons) required to break a specimen. of specified length is measured
ons.

atus

g machine having a constant rate of trayerse with a mobile grip. This testing maching

es for gripping the ends of the test piece;
for maintaining the rate of traverse constant;

for indicating or recording continuously the force applied.

mens

j the twin€;)10 specimens spaced 5 m from each other and of sufficient length so that onc|
n the testing machine, the free length of the specimen between the gripping devices (see
of 25Q'mm.

hother

tk test

under

shall

n, and
e they
9.2.2)

Each specim

T shattbeidentified by Teferencetothe spoot fromwhich it has beemdrawm.

9.2.4 Procedure

9.24.1

millimetres per minute, within + 10 %, to the length, in millimetres, of the specimen between the grips.

9.2.4.2
minimum of 2

9.24.3
loss of twist o

50 mm apart.

ther than that inevitably lost in drawing off the twine from the spool.

Check that the speed of movement of the moving grip of the machine is constant and equal, in

Before mounting the specimen between the grips, ensure that the axes of the latter are a

Mount the specimen in the machine so that it coincides with the axis of pull, taking care to avoid

© I1SO 2006 — All rights reserved
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9.24.4 Start the machine and apply the force continuously until the specimen breaks. If a specimen
breaks in the grips, or as a result of damage caused by them, remove it and start the test again with a new
specimen.

9.2.5 Expression of results

For the breaking force test, take into consideration only the results obtained when the break occurs between
the grips of the testing machine.

Calculate the breaking force by obtaining the arithmetical mean of the 10 results retained, and express this

breaki

ng force in decanewtons.

If any
Table
place.
This r
Shoul

requir
Intern

9.3

9.3.1

The fq
Figure

9.3.2

See 9

9.3.3

After

directi
thumb
devics

Each

one of the 10 specimens from a sample spool fails to reach the minimum breaking_ forg
2 for the twine being tested, the result shall be rejected and another spool of twing sam;
btest procedure shall be applied to all sample spools representing a batch.

 any test result from the retest sample spool or spools fail to reach-the minimum b

ement, the batch represented by the sample spools shall be (deemed not to com
btional Standard.

Determination of knot breaking force

Principle

rce (expressed in decanewtons) required to break a’specimen containing a thumb knot tie
1 and not its mirror image is measured under_prescribed conditions.

Apparatus

2.2.

Specimens

jetermining the twine breaking force, draw directly from the centre of each spool, in an

on, 10 specimens spaced 5 m from each other and of sufficient length so that once t
knot and are meunted in the testing machine, the free length of the specimen betweel
s shall be a minimum of 250 mm.

specimen.shall be identified by reference to the spool from which it has been drawn.

e specified in
ble used in its

reaking force
ply with this

d as shown in

Anti-clockwise
ney contain a

h the gripping
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a) Knot loosely tied b) Knot drawn tight

The ends diverge at 180° to the grips, as shov
Key
1 tothe grip
Figure 1 — Tying-of thumb knot

9.3.4 Procedure

9.34.1 Before mounting the specimen:between the grips, check that the axes of the latter are a mir
of 250 mm apart.

9.34.2 Gheck that the speed,of movement of the moving grip of the machine is constant and nume
equal, in millimetres per minute,~within + 10 % to the length, in millimetres, of the specimen between the
9.34.3 ount the spécimen containing the knot between the grips in such a way that the k

approximately equidistant’from the grips. Draw the knot tight before loading is commenced, taking ¢
preserve the fwist during/this operation.

9.344 Jtart the machlne and apply the force contmuously until the specimen breaks If a spe

The twinetis’loaded to rupture in this manne.

imum

rically
grips.

not is
are to

cimen

breaks in thelgrip 3
specimen. If, due to knot sllppage breaklng does not occur, the test is not valid and shaII be repeated
new specimen; this fact shall be reported in the test report.

9.3.5 Expression of results

A new
with a

For the knot breaking force test, take into consideration only the results obtained when the break occurs clear

of the grips of the testing machine.

Calculate the breaking force by obtaining the arithmetical mean of the 10 results retained, and express this

breaking force in decanewtons.

If a sample spool fails to reach the minimum average knot breaking force specified in Table 1, reject the
and sample another spool of twine in its place.

result
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