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INTERNATIONAL STANDARD

1SO 4167-1979 (E)

Polyolefin agricultural twines

1 Scoge and field ofiapplication

This Internjational Standard establishes the principal properties
of polyolefin? agricultural twines, presctibes methods of test
permitting [their verification and specifies(the form of commer-
cial presentation for the twines.

NOTE — This International Standard deals only with Zttwist twine
since develdpment work was concerned with this product/only. It will
eventually bp extended to cover untwisted and S-twist twingAvhen the
appropriate Wwork has been carried out.

2 References

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

ISO 139, Textiles — Standard atmosphere for conditioning and
testing.

ISO 2076, Man-made fibres — Generic names.

IS0 3534, Btatistics — Vocabulary and symbols.

3 Definition

agriculturgl twine : A simple yarn intended to be used in
agriculture notably for binding the bundles on automatic pick-
up balers dron similar machines

material used, its code number and the numb
tional Standard.

er of this Interna-

Example of designation : a polypropylene fagricultural twine

having a runnage of 330 m/kg is designa

""Polypropylene agricultural twine No. 33(

5 Raw material

The raw material used for the manufacture o
sist of high-quality polyolefin.

Adequate stabilization against degradation by
incorporated. Any ultra-violet (U.V.) inhibito
used, sdch as pigmentation by carbon black,
other suitable.colouring medium or special U.
sisting of, for.example, selected nickel salts.

Attention is drawn-16 the fact that in some are
more stringent level 6f(stabilization may be
others.

The colour of the twine shall bé distinguishat
grass.

ed as follows :

/180 4167.”

twine shall con-

sunlight shall be
I system may be
iron(lll) oxide or
V. inhibitors con-

as of the world a
ecessary than in

le from straw or

6 Manufacture

4 Designation

A twine conforming to this International Standard is designated
by the term "agricultural twine”’, followed by the name of the

Each spool of twine shall be capable of workin
throughout its length.

g with continuity

The twine shall have a Z twist (twist direction as defined in

ISO 2).

1) The term "polyolefin” implies principally polypropylene and high-density polyethylene.
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7 Technical properties

The technical properties of the twines and the methods to be
used for measuring them are indicated in the table.

When the indicated values are neither maxima nor minima, the
permitted tolerances are indicated in the table.

8 Sampling

8.2 Number of spools in a laboratory sample
Each 50 t or part thereof in a consignment of twine of the same
code number shall represent for testing a batch to which the
following sampling formula applies :

S = 0,25 N

where

S is the number of spools sampled (when S as calculated is
not a whole number, the value obtained shall be rounded off

8.1 Vocabulary

For the purpose] of Ahis International Standard the following
terms, defined in[ISO 3534, are used :

8.1.1 batch : A definite gdantity of twine produced under
conditions which|are presumed uniform.

8.1.2 laboratorly sample : The totalselection of samples
from a batch intgnded for testing in the laboratory.

8.1.3 specimen : A guantity of twine on which.a test confor-
ming to the requirements of this International Standard is car-
ried out.

Table — Technical properties of polyol€efin agricultural twines

to give a whole number);

N is the number of spools in a batch of 50 t of less.

8.3 Selection of sample

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.

Relevant property

Designation of the fwine*
(code number)

No. 330 Method of test

Values for property

knot breaking force

Linear density tex 3030 j ;25? See 9.2
Runnage m/kg 330 + 26

Minimum twine .

breaking force daN 98 Bec .3
Minimum average daN** 57 See 94

*

The recommended runnage of twine is 330 m/kg, but any country which, for internal reasons, would have‘to
intlude other twines in its national standard must record in its standard that these twines are not included in the
International Standard. In order to make sure that these twines have the same quality level as that of the present

standard twine, their specifications shall be calculated, as far as the minimum twine breaking jorce requirement

is concerned, by means of the formula

32 340
n

where

R is the minimum twine breaking force, in decanewtons;

n is the specified runnage of twine, in metres per kilogram;

and, as far as the minimum average knot breaking force requirement is concerned, by means of the formula

R =058R

where R’ is the minimum average knot breaking force, in decanewtons.

* %

1,02 kg.

The St unit of force is the newton. A force of 1 decanewton (daN) corresponds to that exerted by a mass of
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9 Methods of test
9.1 Conditioning

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

In cases of dispute, the specimens shall be conditioned for 24 h
in the standard temperate atmosphere for testing specified in
ISO 139  [temperature 20 = 2 °C, relative  humidity
(65 = 2)%]1, before continuing with the tests.

ISO

9.2.56.2 Calculation of runnage

4167-1979 (E)

Calculate the runnage, /, in metres per kilogram of twine, using

the formula

106
Tt

where Tt is the linear density, in tex.

9.2.5.3 Check test

NOTE — TheJstandard tropical atmosphere for testing specified in
1ISO 139 is 2f +" 2°C (65 + 2)% relative humidity.

9.2 Deteérmination_of linear density and runnage

9.2.1 Principle

Weighing, |under given conditions;~specimens of specified

length, then calculating of the linear“density and the runnage
(or length, |in metres, per kilogram).

9.2.2 Apparatus
9.2.2.1 Bplance, accurate to 0,6 g.
9.2.2.2 Wrap-reel, of known perimeter.

9.2.3 Spgcimens

Select 30 mp of twine from each spool, proceeding in the follow-
ing manney :

— draw directly from the centre of each spool, in an anti-
clockwise direction, the first 10 m of twine and discard
them;

— then draw 30 m of twine and wind as adjacent turns
(withoul overlapping) on the wrap-reel, excercising just suf-
ficient fension on the twine to maintain straightness.

Each length of 30 m thus obtained constitutes a specimen.

9.2.4 Prolcedure

If any specimen is outside the tolerance, a cllleck test shall be

carried out on another spool.
If the result of the check test is found to be W
the permitted tolerances (see the table in cl

result of the check test which is adopted forj
linear density.

9.3 Determination of twine breakin

9.3.1 Principle

Measurement of the force (expressed i

necessary to break, under prescribed conditio
specified length.

9.3.2 Apparatus

Tensile testing machine, having a constant

ithin the limits of
huse 7), it is the
the value of the

g force

n decanewtons)
hs, a specimen of

rate of traverse,

with a mobile grip. This testing machine shojyild comprise :

9.3.2.4/Two devices for gripping and guidin
test piece (for example : bollards), in order
direct pull op’the test piece.

9.3.2.2 A device/for maintaining the rate
tant.

9.3.2.3 A device for indicating or continuoy
force applied.

9.3.3 Specimens

g the ends of the
o achieve an in-

bf traverse cons-

sly recording the

After determining the runnage, draw directly f

fom the centre of

Weigh each specimen to the nearest 0,5 g (let 1, be the mass
obtained, in grams).

9.2.5 Expression of results

9.2.5.1 Calculation of linear density

For each specimen, calculate the linear density Tt, in tex, using
the formula

1000 74

Tt =
! 30

where m is the mass, in grams, of the specimen.

each spool in an anti-clockwise direction, and without cutting
the twine, ten specimens spaced 5 m from each other and of
sufficient length so that once they are mounted in the testing
machine, the free length of the specimen between the gripping
devices (9.3.2.1) is @ minimum of 250 mm.

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

9.3.4 Procedure

9.3.4.1 Before mounting the test piece between the grips
(9.3.2.1), check that the axes of the latter are a minimum of
250 mm apart.


https://standardsiso.com/api/?name=a6b229a2204266d2877b73acb66a7c7b

ISO 4167-1979 (E)

9.3.4.2 Check that the speed of movement of the moving grip
of the machine is constant and numerically equal, in millimetres
per minute, within + 10 %, to the length, in millimetres, of the
specimen between the grips.

9.3.4.3 Mount the specimen in the machine so that it coin-
cides with the axis of pull, taking care to avoid loss of twist
other than that inevitably lost in drawing out the twine from the
spool.

9.3.4.4 Start the machine and apply the force continuously

Should any test result from the retest sample spool or spools
fail to reach the minimum twine breaking force requirement,
the batch represented by the sampile spools shall be deemed
not toc comply with this International Standard.

9.4 Determination of knot breaking force

9.4.1 Principle

Measurement of the force (expressed in decanewtons)
necessary to break, under prescribed conditions, a specimen

until the specimwmmms fmthe grips, or
as a result of dafnage, caused by them, remove it and start the
test again with g neW_specimen.

9.3.5 Expressipn of resdlts

For the twine brgaking force tést; take into consideration only
the results obtaiped when the bréak/eccurs clear of the grips of
the testing maclfine.

if any one of thg ten specimens from a'‘sample spool fails to
reach the minimpim twine breaking force spécified in the tabie
in clause 7 or that applicable to the size of the twine being
tested, reject thel result and sample another spool éftwine in its
place.

This retest progedure is applicable to all sample spGols
representing a batch.

containing a thumb knot tied as shown in the figufe.

9.4.2 Apparatus

See 9.3.2.

9.4.3 Specimens

After determining the twine breaking force, draw djrectly from
the centre of each spool, in an anti-clockwise difection, ten
specimens spaced b m from each other and of suffigient iength
so that once they contain a thumb knot and are molinted in the
testing machine, the free length of the specimen between the
gripping devices is a minimum of 250 mm.

Each specimen shall be identified by reference t¢ the spool
from which it has been drawn.

To the grip

’

To the grip

The ends diverge at 180° to the grips, as shown. The twine is
loaded to rupture in this manner.

a) Knot loosely tied

b} Knot drawn tight

Figure — Tying of thumb knot
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