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INTERNATIONAL STANDARD

ISO 6989-1981 (E)

Textile fibres — Determination of length and length
distribution of staple fibres (by measurement of single

fibres)

0 Introduction

Internationfll Standards, ISO 270, Textile fibres — Determina-
tion of fipre length by measuring individual fibres, and
ISO 1822, Wool — Determination of fibre length using a single-
fibre length measuring machine.

This InternEtionaI Standard is intended to replace two existing

The determjination of fibre length by measuring the length of
individual flbres is advocated for the following reasons :

a) theflfibre length is better defined than by measurement
of the flbre held in combs;

b) thiqis a general method, and its range of application is
- not limited by the length or diameter of the fibres tested;

c) the|risk of accidental or systematic errors is less than
with pther methods, particularly with collective
measurgments of the length of a group of fibres.

It should bé noted that measurements by this method.are made
on straightened fibres with the crimp removed, and may give
different results from those obtained by othermethods of
measuremdnt. In the case of fibres which have‘inherent crimp,
straightening the fibres may also include ‘errors due to stret-
ching. NeVertheless, other methods-(for’example, the comb
sorter) are fjuicker for some fibres (for.example, cotton or other
short fibreg), and for this reason"may be preferred, for routine
tests, to tHe more exact method/of measuring individual fibre
lengths.

1ISO 2646, Wool — Measurement of the length of fibres pro-
cessed on the warsted system, using a fibre diagram machine,

2 References

ISO 139, Textiles — Standard atmospheres|for conditioning
and testing.

ISO 1130, Textile fibres — “Some methods| of sampling for

testing.

3 Principle

Measurement of the individual length of|each fibre
—*_method A : on a straightened fibre on|a graduated rule,
under a light tension applied with the aifl of forceps and
grease. This method shall be used for refdgrence in cases of
dispute, unless strong inherent crimp |renders it inap-
plicable.
— method B : by measuring by use of gn opisometer the
length of the image of the fibre enlarged Qy projection on a
screen.
— method C : by use of a semi-mecharical device.

Expression of the length distribution of| fibres from the

values of fibre length, classing the fibres into groups of length.

4 Apparatus and materials
4.1 Method A (Reference method)

4.1.1 Polished glass plate, with a millimetfe scale engraved
or photographed on it.

1 Scope and field of application
This International Standard specifies

— three methods for determination of the length of staple
fibres by measuring individual fibres;

— different methods of expressing the length distribution
from values obtained by measurement of individual fibres.

It applies to all discontinuous textile fibres, except those in
which strong inherent crimp would render the procedure inap-
plicable. It does not apply to fibrous bundles of bast fibres.

4.1.2 Pointed forceps.
4.1.3 White petroleum jelly or liquid paraffin.
4.2 Method B

4.2.1 Projector and screen, with means for mounting fibres
on the projector slide.

4.2.2 Opisometer and calibration slide, or other means for
determining projector magnification.

4.2.3 White petroleum jelly or liquid paraffin.
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4.3 Method C

4.3.1 Apparatus for carrying out semi-automatic measure-
ment of the fibre length under controlled tension, classification
of fibre length in groups or classes in intervals of determined
length, and registering the number of fibres in each of these
groups.

A convenient apparatus for use in this method is described in
the annex.

sion at its two extremities. Measure the length of the fibre
along the scale. Repeat the operation for each fibre to be
tested.

7.1.2 Method B. Measurement of the length of the
image of a fibre

Smear the slide (4.2.2) with a thin film of the white petroleum
jelly or liquid paraffin (4.2.3), applied with a paper tissue. Lay a
convenient number of fibres on the oiled slide; bend the fibres if
they are longer that the projection field. Place a clean cover-

4.3.2 Pointed fprceps.

4.3.3 Short graduated rule, having two marks, 5 mm apart.

5 Atmosphéres for conditioning and testing

Condition the fibres and keep them in the standard atmosphere
for testing, as ddfined in 1ISO 139, i.e. an atmosphere having
a relative humidity of (66 + 2) % and a temperature of
20 £ 2 °C, until they are in equilibrium with that atmosphere.
If the laboratory pample of fibres is in an open state, a con-
ditioning time of || h is usually sufficient.

Test the fibres in [the standard atmosphere for testing.

6 Test specimen

6.1 Sampling

Take the laboratofy sample in accordance with ISO 1130, Take
fibres forming the test specimens at random from-the
laboratory samplelin order to obtain a ““numerical’’ tést sample
(see ISO 1130).

6.2 Number gf tests

Take 500 fibres frgm the laboratory sample and determine their
length. From these individual lengths,) calculate the 95 % con-
fidence limits (seq 8.2.3).

Increase the number of fibres, if necessary, to reduce the
relative value to § % orfless, according to practical needs.

NOTE — In the casg_of‘man-made staple fibres, a smaller number of

glass on top of the fibres and hold the assembly firm|y together
with a small piece of adhesive tape.

For fibres less than 90 mm in length, use a“magnification of
10 x . For longer fibres, a magnification-of 5 x is qufficient.

Determine the magnification of the-equipment by measuring
the image length of the calibration slide with the ¢pisometer
(4.2.2). Measure the length of the images of the fibres in turn
with the opisometer.

Calculate the individual fibre length using the mafpnification
previously determiined.

7.1.3 Method C. Use of a semi-automatic apppratus

Using.the pointed forceps (4.3.2), grip each fibre sugcessively,
as pear to the end as possible, and pull it over the apgroach pad
into the traverse screw. A device detects the upper pnd of the
fibre and stops the traverse screw so that the distanc traversed
is known and thus the fibre-length is determined.| The fibre
lengths are classified in such a way that the number ¢f fibres in
each group is recorded automatically in the course offthe length
determinations. Fibres shorter than 5 mm shall Qe classed
visually using the rule (4.3.3).

7.2 Classing of fibres (for methods A and B)

7.2.1 Group the observed lengths in classes, the imterval be-
tween these being for example as follows :

Nominal length of fibres Class {nterval
mm nm

Less thah or equal to 45
More than 45 and less than or equal to 80
More than 80

T 1o =

fibres may be sufficient to obtain the required precision, and may be
used, subject to the agreement of the interested parties.

7 Procedure
7.1 Measurement of fibre length

7.1.1 Method A (Reference method). Measurement of
length of individual fibres on a graduated glass plate

Smear the glass plate (4.1.1) with a small quantity of the white
petroleum jelly or liquid paraffin (4.1.3). Using the forceps
(4.1.2), arrange a fibre in a straight line on the glass plate and
along the scale, keeping it straight by applying a minimum ten-

2

(Other class intervals may be used subject to agreement between the
interested parties.)

7.2.2 Observe the class limits given by the following devia-
tions from the mid-points of the classes :

Nominal length of fibres by .
reference to the mid-point of Classn:rr:erval
the class
1 + 0,50
- 0,49
+ 1,00
2 - 0,99
5 + 2,50
- 2,49
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8 Calculation and expression of results

8.1 Method of calculation

NOTE — In the case of square-cut, man-made staple fibres, take no
account in subsequent calculations (but report the occurrence) of
extreme fibre classes containing less than 1 % of fibres, if the
preceding class does not contain at least 1 % of the fibres.

Count the number of fibres (n;) in each class, of length /.
Calculate for each class the percentage frequency by number

1SO 6989-1981 (E)

8.2.2 Coefficient of variation

Calculate this coefficient from the frequency distribution using
the formula

% = > x 100
CV % Lx

where the standard deviation s is given, in millimetres, by the
formula

Jfi using theformmuta

n

ﬁ=ETX 100

U

and the pdrcentage length-biased frequency f; using the for-
mula

.on
fi :_Z;Ix 100
where
n; is the number of fibres in the ith class;
I; is the central length of the ith class, in millimetres;

Zn; is[the total number of fibres in all classes;

Tm;l; it the sum of the products n; x /; for all classes.
This latter [value coincides with the percentage frequency by
mass only (f fibres of different lengths have the same 'mass per

unit lengthl This is not always the case, especially for natural
fibres.

8.2 Characteristic distribution values

8.2.1 Lengths

The follow|ng characteristic distribution values are commonly
calculated [other_quantities may also be calculated for par-
ticular purgoses) :

S0 = DZn\ 72
§= Zn,-

However, if the values L and L’ _are\calculatgd, the coefficient
of variation may be calculated-by_using the fprmula

% \ 172
CV%=100KT —1)

8.2.3 95 %),confidence limits

1,96 s
— \in absolute value : A (mm) = + ——
Vi
o 1,96 CV
— relativevalue : A% = + —/—
vn;

8.2.4 Expression of the frequency distribhution
If a length distribution graph is required, expfess it

— by a frequency histogram representing the percentage
of the number of fibres in each length interval employed,
expressed as a function of the length;

— by a cumulative frequency diagram indicating the
percentage as a function of fibres greater than a given
length, expressed as a function of the length.

9 Test report

a) the"modat—tength—tthe—centrattength—of—the—most

numerous class);
b) the mean length of the individual fibres :

Znili
B Eni

L

c) the length-biased mean length of fibres in a sliver,
roving or yarn section :

2
_ Znl
):n,-l,-

’

Express these lengths in millimetres.

The test report shall include the following particulars.

9.1 The number of fibres measured :
— the mean length of individual fibres L;
— the coefficient of variation;

— the frequency histogram or the cumulative frequency
diagram, if a distribution graph is required;

— the number of fibres, if not zero, in any classes ex-
cluded from the calculation of mean length and coefficient
of variation.
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9.2 |If required :

the percentage by number of the fibres in each class;

the class intervals used;

the modal class length;

the length-biased mean length of the fibres;

— the confidence limits {(normally the 95 % confidence

9.3 Reference to this International Standard and the method
used, including the type of apparatus if method C was
employed.

9.4 All operations not specified in this International Stan-
dard, and all incidents likely to have had an effect on the
results.

limits).
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