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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 proce
described
different t}

lures used to develop this document and those intended for its further maintenanee
n the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed fof
rpes of ISO document should be noted. This document was drafted in accordance ‘with

editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

ISO draws

attention to the possibility that the implementation of this document may_involve the

are
the
the

use

of (a) patemt(s). ISO takes no position concerning the evidence, validity or applicability of any claimed

patent rig}
notice of (3
cautioned

ts in respect thereof. As of the date of publication of this document, ISO had not recei
) patent(s) which may be required to implement this document. However, implementers
fhat this may not represent the latest information, which may be‘obtained from the pa

database
such pate

Any trade
constitute

For an ex]
expression
the World
WWW.iS0.0

o

ailable at www.iso.org/patents. ISO shall not be held responsible for identifying any o
rights.

hame used in this document is information given for the‘convenience of users and does
hn endorsement.

planation of the voluntary nature of standard$,*the meaning of ISO specific terms
s related to conformity assessment, as well as information about ISO's adherence
Trade Organization (WTO) principles incthe Technical Barriers to Trade (TBT),
g /iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 38, Textiles, in collaboration with

European
products, i
Agreement

This secon
revised.

The main d
- ln ﬁl
in 3.5,

the titl

Committee for Standardization (CEN) Technical Committee CEN/TC 248, Textile and te;
h accordance with the Agreement on technical cooperation between ISO and CEN (Vie]

).
1 edition cancels and replaces the first edition (ISO 17751-1:2016), which has been technid

hanges are as follows:
h note to entryof different types of speciality animal fibres has been added;
A note to.entry of a micrograph has been added as Figure 1 to indicate the distal edge;

e of'Clause 5 has been changed to “Reagents” and the reagent used is listed;

ved
are
fent
- all

not

and
to
see

the
vtile
nna

ally

numbers; subsequent clause and subclause numbers are changed accordingly;

in 6.4, two alternative apparatus for scalpel and double blades have been added;

adjustment of Annex A;

Clause

Clause

8, “Conditioning”, has been added;

9 has been added as “Preparation of test specimens”;

Clause 6, “Apparatus”, has been added and the apparatus are listed with corresponding subclause

in 6.1 and 6.2, requirement on stage micrometer for calibration of magnification has been added;

Clause 7, “Sampling”, has been added and its content is rephrased to match with the property
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in 9.1, the amount of test specimens has been increased, together with the requirement for a third

set of test specimens to be tested in case of discrepancy on the 2 test results;

the title of 9.2 has been changed from “Preparation of the test specimens” to “Preparation method

for test specimens”;

in 9.2.1.3, some necessary complementary operations on specimen preparation have been added;

in 9.2.4.1, missing information on marking of masses of warp and weft yarns and on
sample has been supplemented;

[a o JIVS NPNIE-FS PN N L L. A_E. “Nn 1 £l o 11 1o o “D

laboratory

eatment of

Ali

Any
cony

;ll ZJ, LIIC thlb IIdo UCTTlIl \,uaus\,u I1TUIIl UL uUIivuul ;lls Ul tll\, IAUVJUl atUl _y Oallll.ll\, U 11T tl
the laboratory sample”, and the Soxhlet extraction description has been adjusted intothis
The requirement of reporting of pre-treatment, if applied, has been added in both 9.341 3

Clause 10 has been renamed as “Procedure”;

subclause.
nd 9.3.2;

10.1, “General”, and its content has been added, the subsequent subclausg$\have been rejumbered;

in 10.3.1.1, the description has been rewritten to elaborate operatien procedures and
test descriptions have been added;

the title of Clause 11 has been changed from “Calculation of test result” to “Calculation and
of test result”;

11.1 and 11.2 and their subclause titles have been added;respectively;

anew Clause 12, Test report, has been added;

the status of Annex A has been changed from informative to normative;

in Annex D, density of some fibres has beéen modified and the density of coarse rabb
added;

in Annex D, a footnote has been added to coarse rabbit.
5t of all parts in the ISO 17751 series can be found on the ISO website.

feedback or questions on(this document should be directed to the user’s national standa
plete listing of these bodies can be found at www.iso.org/members.html.

qualitative

expression

t has been

ds body. A
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Introduction

Cashmere

is a high-value speciality animal fibre, but cashmere and other animal wool fibres such as

sheep’s wool, yak, camel, etc. exhibit great similarities in their physical and chemical properties, so that

their fibre

blends are difficult to distinguish from each other by both mechanical and chemical methods.

In addition, these fibres show similar scale structures. It is very difficult to accurately determine the
fibre content of such fibre blends by current testing means.

Research on the accurate identification of cashmere fibres has been a long undertaking. At present, the

most wide

electron mjicroscopy (SEM) method.

ly used and reliable techniques include the light microscopy (LM) method and the scanning

— The advantage of LM method is that the internal medullation and pigmentation of fihres can be
observed; the disadvantage is that some subtle surface structures cannot be clearly,;displayefl. A
decolopring process needs to be carried out on dark samples for testing, while improper decoloufing

process can affect the judgment of fibre analyst.

— The SEM method shows complementary characteristics to those of LM method, so some typ¢s of

fibres

The LM an

to utilize the advantages of both methods.

It has bee

experiencg, full understanding, and extreme familiarity of the fibre analyst to the surface morpho

of various

of animal flbres are given in Annex C.

Vi

heed to be identified by scanning electron microscope.

1 SEM methods need be used together to identify some difficult=to-identify samples in ofder

W proven in practice that the accuracy of a fibre analysis is highly related to the anle

08y
ypes of animal fibres. In addition to the textual descriptions, micrographs of different types
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Textiles — Quantitative analysis of cashmere, wool, other
specialty animal fibres and their blends —

Part 1:
Light microscopy method

Thi
cas

It if
spe

The
con
und

ISO

For

ISO

31
spe
any

Not

3.2

Scope

5 document specifies a method for the identification, qualitative and quantitative
hmere, wool, other speciality animal fibres, and their blends using light mictescopy (LM)

applicable to loose fibres, intermediate-products, and final products of cashmere, ¥
ciality animal fibres, and their blends.

Normative references

following documents are referred to in the text in suc¢h“d way that some or all of th
Stitutes requirements of this document. For dated references, only the edition cited 3
ated references, the latest edition of the referenced document (including any amendmen

139, Textiles — Standard atmospheres for conditioning and testing

Terms and definitions
the purposes of this document, the following terms and definitions apply.
and I[EC maintain terminology.databases for use in standardization at the following addj

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

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

ciality animal fibre
type of kerdtin fibre taken from speciality animals (hairs) other than sheep

e 1 to entrys Speciality animal fibres include cashmere, camel, yak, mohair, angora, rabbit, alpaca

hnalysis of

vool, other

bir content
pplies. For
[s) applies.

esses:

ligh

|t microscope

optical instrument used to produce magnified images utilizing a visible light source

Note 1 to entry: Types of microscopes suitable for fibre identification include projection microscopes and visual
microscopic image analysers. Transmitted-light type microscopes with direct graduated scale equipped on

opti

3.3

cal lens are also applicable.

scale
cuticle covering the surface of animal fibres

3.4

scale frequency
number of scales (3.3) along the fibre axis per unit length

©IS

02023 - All rights reserved
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3.5

scale height
height of the cuticle at the scale’s (3.3) distal edge

Note 1 to entry: The distal edge is shown in Figure 1.

Key

1 distale

3.6
surface m

fibre surface morphology

sum of the

Note 1 to en
surface smao

3.7
lot sample
portion re
from whic

3.8
laborator
portion dr

39

test specimnen
ken from fibre snippéets randomly cut from a laboratory sample (3.8) for measurenfent

portion ta
purposes

3.10

warping angle

angle of th

!

Figure 1 — Distal edge

brphology

physical properties/attributes characterizing the fibre surface

try: The fibre surface morphology includes scale frequencyyscale height, patterns of scale edge, s
othness, fibre evenness along its axis, transparency undérlight microscope, etc.

resentative of the same type and same lot.of'material drawn according to the requiremd
itis taken

F sample
hwn from a lot sample (3.7) according to the requirements for preparing test specimens

b free edge)of the scale (3.3) deviating from the parallel edges of the fibre

4 Prindiple

cale

ents

A longitudinal view image of fibre snippets representative of a test specimen is magnified to an
appropriate scale/size under optical microscope. All the fibre types found in the test specimen are
identified by comparing them with known fibre surface morphologies for different types of animal

fibres.

For each fibre type, the number and the diameter of the fibre snippets are counted and measured. The
mass fraction is calculated from the data for the number of fibre snippets counted, mean value and
standard deviation of the snippet diameter and the true density of each fibre type.

© IS0 2023 - All rights reserved
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Reagents

Liquid paraffin, with a refractive index between 1,43 and 1,53.

Apparatus

6.1 Projection microscope, comprised of a light source, a light condenser, a stage, an objective, an
ocular and a circular transparent viewing screen or non-transparent projection table with a graduated
scale in millimetres. The objective and ocular shall be capable of providing at least a magnification of

500

6.2
acq
sha
cali

6.3
objé
cap
6.4
6.5
6.6

6.7
gra

Lot
in A

Thd
inl

x at the screen. A stage micrometer shall be equipped to calibrate the magnification.

1isition card, exclusive analysing software and a display. The objective and ocular of the
] be capable of providing at least a magnification of 500x. A stage micrometershall be ¢
brate the magnification.

Transmitted-light type microscope, comprised of a light source, a light condenser,
ctive, an ocular with a graduated scale. The objective and ocular ofthis type of microsca
hble of providing a magnification of 400x to 500x.

Microtome and razor blade, scalpel or double blades.
Scissors, tweezers, cleaning fabric, watch-glass; etc.
Slides and cover glasses.

Wedge scale, with divisions of 500%)ymagnification. A moveable linear ruler-type s
Huated in millimetre may also be used.

Sampling
samples and laboratoryysamples shall be drawn in accordance with the sampling method
nnex A.

Conditioning

laboratorysample shall be conditioned for at least 4 h under the standard atmospheres
50 1309,

Visual microscopic image analyser, comprised of a microscope, a camera, a compI;cer, a data

icroscope
quipped to

a stage, an
pe shall be

cale finely

b described

as defined

9

Preparation of test specimens

9.1

Number of test specimens

Prepare two sets of test specimens (see 9.2.1.3).

Fibres shall be sufficient to ensure a total of at least 1 000 fibres to be identified, whatever the number

of o

perators.

In case of discrepancy on the test results between the two sets, a third set of test specimen shall be
prepared and tested.

©IS
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9.2 Preparation method for test specimens
9.2.1 Loose fibre

9.2.1.1 Put the laboratory sample flat on the test table, pick up approximately 500 mg of fibres
randomly on not less than 20 spots with tweezers from the top and bottom sides of the sample. Blend
them homogeneously and divide them into 3 equal portions. Sort these drawn fibres into basically

parallel fibre bundles.

9.2.1.2 iteach fibre bundle in the middle with amicrotome and razorblade scalpel ordeuble blgdes
to get apprpximately 0,6 mm long fibre snippets. Cut only once in each of the fibre bundles.

9.2.1.3 Place all the fibre snippets on the watch glass, drop appropriate amount of liquid paraffin,[stir
with tweeZers to make the suspended snippet liquid distribute uniformly on the watch glass, then lake
an appropifiate amount of this test specimen blend and put on the slide, cover with a covéer glass. Renfove
redundant|sticky media blends to ensure no such media blends are squeezed out after the cover glass is
put on the [slide to avoid fibre snippet loss. To facilitate test, the test specimen can'be prepared on|one
slide with fwo cover glasses on it, however, ensure that there are at least 500/fibre snippets under dach
cover glasg. Or other test specimen preparation mode is acceptable ensuringthat at least 1 000 fibre
snippets cdn be tested.

9.2.2 Sliyer

9.2.2.1 (ut the laboratory sliver sample into three sections; Take out an appropriate amount of flbre
bundle in the longitudinal direction from each sliver sectioti.

9.2.2.2 (ut in the middle of each fibre bundle to obtain approximately 0,6 mm long fibre snippets
with micrdtome and razor blade, scalpel or doubledlades. Cut only once in each fibre bundle.

9.2.2.3 (Qther operation procedures are the:same as described in 9.2.1.3.

9.2.3 Yarn

9.2.3.1 Divide the laboratory saniple into 3 equal portions.

9.2.3.2 (ut each portion.iitbthe middle with a microtome and razor blade, scalpel or double blades to
obtain appfoximately 0,6 mim long fibre snippets. Cut only once in each yarn portion.

9.2.3.3 Qther operation procedures are the same as described in 9.2.1.3.

9.24 W(rven fabrics

9.2.4.1 If the warp and weft yarn share the same composition, all yarn segments unravelled from a

rectangular sample of a complete pattern may be cut to obtain an appropriate test specimen. For those
fabric samples composed of different compositions of warp and weft yarns, unravel the warp and weft
yarns separately, weigh them and record their masses as my and my, respectively. If the fabrics have
a definite repetition in the pattern, unravel at least the integral multiple of a complete pattern. The
unravelled warp and weft yarn bundles are kept as warp and weft yarn samples respectively as the
laboratory sample.

9.2.4.2 Cut from the parallel yarn portion in the middle with a microtome and razor blade, scalpel or
double blades to obtain approximately 0,6 mm long fibre snippets. Cut only once in each yarn portion.

© IS0 2023 - All rights reserved
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9.2.4.3 Other operation procedures are the same as defined in 9.2.1.3.
9.2.5 Knitted fabrics

9.2.5.1 Unravel at least 25 yarn segments from the laboratory sample for woollen knitted fabrics.
Unravel at least 50 yarn segments for worsted knitted fabrics. Cut each yarn portion in the middle to
obtain approximately 0,6 mm long fibre snippets. Cut only once in each yarn portion.

9.2.5.2 Other operation procedures are the same as described in 9.2.1.3.

9.3| Pre-treatment of the laboratory sample

9.3
60

1 If, prior to analysis, Soxhlet extraction in light petroleum (boiling point 'between|40 °C and

C) is carried out to remove excess surface greases or oils, it shall be reported.

difficult to
ecolouring

9.3
see
pro

2 Ifadecolouring process is carried out on those dark laboratory samples for which it ig
the fibre morphology, prepare the test specimens according to requitements in 9.2. The d
ress shall be reported. Decolouring methods are given in Annex B.

re different
ing.

NO71
fron

E The decolouring process can lead to fibre diameters measured from the decoloured fih
h those diameters measured from the original fibres taken fromfabric or yarns prior to decolour

10|Procedure

10.1 General

When possible, the analysis of the two test-specimens should be carried out independently by two
opejrators.

10.2 Setting of magnification with micrometer scale

Put{the micrometer with a 0,0%.hm scale on the stage. The 20 scales from the micrometre|(0,20 mm)
projected on the screen shall be precisely magnified to 100 mm which means the magnificat{on is 500x.
10.3 Fibre identification and fibre diameter measurement

10.8.1 Projectionmicroscope with graduated scale in millimetre on the screen

10.3.1.1 Sét'the magnification according to 10.2, put the slide with fibre snippets to be tegted on the
stage, adjust the focus under stipulated magnification to the most proper resolution, scan the slide in

ster‘pattern to ensure that all parts of the slide are covered and avoid the possibility ¢

f any fibre

a Ird
nea n]‘\onv‘ 72 IY\ Q. nronar nwr‘ar f]/\n L 92
TCCT TT )4 oreT

bein bser a-proper by—eomparing fibre
morphology of flbres in test w1th those shown in Annex C and by combining with other features of
various fibre types, such as fibre axial evenness, fibre lustra, fibre regularity, etc. Qualitatively identify
and record fibre type (s) observed during the test.

\n- faasurad f ’\Y‘I{\ us Fl]‘\v‘ﬂ(‘ |n+n f]f\a xnn‘nr s
HReastea v \a4

10.3.1.2 If more than one types of fibres are found in the test specimen slide, observe and measure
the diameters of various types of fibres into the view, measure the diameters of at least 100 fibres
for cashmere and wool and at least 150 fibres for other speciality animal fibres, record the number of
different types of fibres respectively.

If the number of fibres identified reaches 1 000 while the measurement is still being carried out in the
middle of the slide, keep moving and counting until the end of the slide. For fibre types in which only a

© IS0 2023 - All rights reserved
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minor proportion is blended into and the number of fibres measured fails to meet the requirement of
number for fibre diameter measurement, measure all fibres of such type found in the specimen slide.

10.3.1.3 For those fibres observed with diameter exceeding 30 pum for angora or rabbit, record as
coarse angora or coarse rabbit. Measure the fibre diameter and record the number.

10.3.1.4 If a measurement falls between two divisions, take the lower of the two values.

10.3.1.5 Calculate the mean fibre diameter and standard deviation for a given component according to

Formulae (J and (2) respectively

_ (dxF)

i- 2L

RF
N Y.
o é.,F (d—d)
Y F

where

d  isthe mean fibre diameter of the component, in micrometres{um);

d ils the group diameter, d = (recorded group value + 0,5).x 2; in micrometres (pm);

F  is the number of fibres measured with the same diameéter;

S is the standard deviation, in micrometres (um).
10.3.2 Prpjection microscope used to measure the fibre diameter with wedge scale or
a transpairjlent moveable linear-rule-type scale
10.3.2.1 Measurement is made by moving.the wedge scale with its length at right angles to the f
image unti] a division coincides with one edge of the focused fibre image. The width of the fibre im
is read off ¢n the other edge of the wedge scale. When measuring an image whose edges are not in fq
together, afjust the focusing so thatyone edge is in focus when a fine line appears, and the other e
shows a white line. Measure the'width from the edge that is in focus to the inside of the white line.
10.3.2.2 If the width of-a-fibre image coincides with wedge scale division and lies exactly d
millimetre|division of ¥)the width of the measured fibre image may be assigned to either data gr
N-1 or N+I|depending\on actual conditions, if such cases reoccur, alternately assign them to data gn
N-1 and data group.N+1.
10.3.2.3 (theroperation procedures are the same as defined in 10.3.1.1 to 10.3.1.3.

M

(2)

bre
age
cus
dge

na
oup
oup

10.3.2.4 The mean fibre diameter and standard deviation of a given component is calculated using

Formulae (3) and (4), respectively.

>

(AXF)
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is the mean fibre diameter of the component, in micrometres (um);

d

A is the median, in micrometres (um);
F is the number of fibres measured;

S

is the standard deviation, in micrometres (pm).

28 Eihra diamatar smoscniramant anaration vath »ola tvuna coala and calon]atingy ~rg
10.3-2-5-Eibre-¢h termeastrement-operationwith-rale-type-seale-and-ecalewlationare-the same as
defined in 10.3.1.

10.8.3 Visual microscopic image analyser
10.8.3.1 Observe various type of fibres into the screen view, measure the fibre’diameter when edges

of f

bre in focus show clear fine lines, move the cursor to the one side of the focused fibre, c

ick the left

mouise button, then move the cursor to the other side of the focused fibre. Click the left mduse button

aga
aut

10.8.3.2 Other procedures are the same as defined in 10.3.1.3t06'10.3.1.3.

10.83.4 Transmitted-light type microscope

Profceed as described in 10.3.1 but with measuring using the graduated scale of the ocular.

11

11.

11.

animal fibres shall be as specified in Annex D.

wh

n, the fibre diameter value will be automatically recorded after, fagasurement. Test re{
matically calculated and recorded in the report sheet.

Calculation and expression of testresult

1 Calculation of test result

.1 Calculate the mass fraction of each component with Formula (5). Density of vario

o N (D,.2+S,-2)p,- 100
S| N; ((D7%s7)pi) |

ere

isthe mass fraction of the component, %;

~

is the number of fibres counted for the component;

ult will be

1S types of

(5)

v [= =

>

—~

is the mean fibre diameter of the component, in micrometres (um);

p; isthe density of the component, in grams per millilitre (g/cm3).

is the standard deviation of mean fibre diameter of the component, in micrometres (pm);

11.1.2 Calculate the mass fraction of a fibre component in woven fabric samples composed of different
warp and weft yarn compositions with Formula (6).

Wi XMy + Wiy XM
— iT T iw WXlOO

Wi

© IS0 2023 - All rights reserved
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where

is the mass fraction of the component in woven fabric sample, %;

w;r isthe mass fraction of the component in the warp yarns of the woven fabric sample, %;
my  is the mass of the warp yarns in the woven fabric sample, in grams (g);

w;yy is the mass fraction of the component in the weft yarns of the woven fabric sample, %;

my, is the mass of the weft yarns in the woven fabric sample, in grams (g).

11.2 Expression of test result

Take the mlean value of calculations of the two sets of test specimens as the test result. If the differgnce
between the two sets of test specimens is larger than 3,0 %, a third set of test specimens shal| be
tested. In quch a case, the mean value of the three test results is taken as the test pésult. Fibre confent
percentagd of angora or rabbit is the sum of percentages of both fine and coarse angora or rabbit halirs.

Test result|of fibre content is rounded to one decimal.

12 Test report

Test reporg shall at least include the following information:

a) sample¢ description;

b) areference to this document,i.e. [SO 17751-1:2023;

c) the mdthod used for fibre identification and fibre\diameter measurement;
d) pre-tr¢atment, if any (Soxhlet extraction, decolouration treatment, etc.);
e) mass fraction of each component, expressed in percentage;

f) any deyiations from the procedure;

g) any unusual features observed;

h) the date of the test;

8 © IS0 2023 - All rights reserved
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Annex A
(normative)

Drawing of the lot sample and the laboratory sample

Fiftly percent of the total number of packages should be sampled. Take out a bundle of fib
leagt three parts of each package. After blending them homogeneously, divide the samipleint
portions, one portion randomly selected is retained and the other is rejected.

Aftér mixing the retained portion to ensure it is homogenized, divide it again inte two equal
the[same way. Reject one portion (select at random).

Co

Div
the

A.2

Ran

Strip each of the four slivers in its longitudinal direction to form another sliver, which is the

san|

A3

Tak
100

Tak
200

Cut
reta

A4

Tak

IO TIOT

inue the subdivision procedure until about 20 g of fibres remain; this’is the lot sample.
de the 20 g of fibre sample into two portions. Use one portion@s the laboratory sample
other as a spare sample.
Sliver

domly take altogether four different 30 cm long&livers from four different ball tops or

ple. Retain the remaining portions as spare@amples.

Yarn

e twenty 20 cm long woollen yarn segments from each of five different cones or skein
woollen yarn segments.

e twenty 20 cm long worsted yarn segments from each of ten different cones or skein
worsted yarn segments.

the yarn bundle-innthe middle to get two portions - use one portion as the laboratory 9§
in the other as aspare sample.

Woyen fabrics

e three samples, each measuring 5 cm x 10 cm (warp x weft). Samples shall be taken fron

‘es from at
b two equal

portions in

and retain

Eliver cans.
laboratory

5 to obtain

5 to obtain

ample and

) the fabric

roll

ensuring they are atleast 100 mm from the cut edge, and atleast 150 mm from the selvag

e and shall

be spaced along a diagonal of the fabric to allow for representation of different warp and weft yarns.
For each sample, mark its warp and weft directions respectively. Cut at least the integral multiple of a
complete pattern in the case of fabrics where there is a definite repetition of the pattern. Cut along the
weft direction from the middle of each fabric sample and divide it into two portions. Use one portion as

the

laboratory sample and retain the other as a spare sample.

A.5 Knitted fabrics

Take three samples, each measuring 5 cm x 10 cm (course x wale). Avoid rib sections such as cuff or
bottom parts. Cut each sample from the middle along longitudinal direction into two portions - use one
as the laboratory sample and retain the other as a spare sample.

©IS
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B.1 Met

Annex B
(informative)

Decolouration

od1

B.1.1 Prg
to solution

B.1.2 Puf

The decolduring time and temperature are subject to the following conditions: the'scales are clea

that they c

B.1.3 Wa
naturally.

B.2 Met

B.2.1 Dis

water accofding to ISO 3696).

B.2.2 Tal

TOCI—X

is 1:100.

the sample in the solution and heat it. Observe the decolouration after apprepriate heat

hn be identified but no damage is caused to the decoloured fibres.

sh the treated sample completely, then put it in a well-circulated place to allow it to

hod 2

solve completely 0,20 g of citrate and 0,9 g of*sedium hydrate in 15 ml of water (grad

ke a 0,5 g representative test sample (yarn shall be unravelled from woven fabric samp
hto the fully dissolved solution.

le is thoroughly immersedk.
1 0,6 g of solid sodium-hydrosulfite. Shake immediately after putting on the lid.
illate another 10-min at a temperature of 70 °C = 2 °C in water-bath oscillator.

ke out the samiple. After washing, drying and conditioning, the sample may be used to c:

pare a sodium hydrosulfite solution with a concentration of 50 g/1. The ratio of sample mass

ing.
I so

dry

le 3

les)

illate for 30 min at a temperature of 70 °C + 2 °C in a water-bath oscillator to ensure tha all

Ty

and putiti
B.2.3 Os
of the samj
B.2.4 Ad
B.2.5 Os
B.2.6 Tal
out test.
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C.1—Cashmere from-China

q?
C.1}1 Typical ring-shaped morphology (19
Consider Figure C.1, Figure C.2, Figure C.3, Figure C.4, Figure C.5, Figure C.6 ap{i}F‘i‘gure Qa7
identification.

Thi
mos
the
bet

1SO 17751-1:2023(E)

Annex C
(informative)

Surface morphology of common animal fibres

t are ring-shaped and a few irregular ring-shaped; few variations canybe seen. The scalg

veen two adjacent scales is large. O‘\

éure C.1 — Scales tightly and orderly envelop fibre shaft with smooth edges shg
regularring-shapedpatterns——

© IS0 2023 - All rights reserved

7 for fibre

5 cashmere has a high fibre diameter evenness in its axial direction)@ale patterns dre regular,

envelopes

fibre shaft flatly and evenly; scales are thin with smooth surfa@nd bright lustre. The distance

wing

11
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Figure C.3 — Thin scales, low scale frequencies, scale patterns are irregular

12 © 1S0 2023 - All rights reserved


https://standardsiso.com/api/?name=6838e94459c889f45b59aa4988ed532d

1SO 17751-1:2023(E)

Figure C.5 — Slightly unclear scales with pricks on scale edges, scale edge lifting

© IS0 2023 - All rights reserved 13
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Figure C.6 — Higher scale frequencies and thi\Q& scale heights

N

Figure C.7 — Fibre morphologies of brown cashmere

C.1.2 Irregular ring-shaped morphology

Consider Figure C.8, Figure C.9 and Figure C.10 for fibre identification.

The scale morphology of this type is slightly different from typical ring-shaped morphology. Some
scale patterns are not regular, scale edges are not orderly, or scale edges are thicker with higher scale

frequency; however, the scales envelop the fibre shaft flatly and orderly with smooth surfaces and high
fibre evenness in the shaft’s longitudinal direction.

14 © 1S0 2023 - All rights reserved
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Figure C.9 — Thicker scale height and higher scale frequency with unsmooth scale edges

© IS0 2023 - All rights reserved
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C.1.3 Marphology of variation cashmere fibres \\(\@

Consider Flgure C.11, Figure C.12, Figure C.13, Figure}ii&and Figure C.15 for fibre identification.

The term ‘morphology of variation cashmere fibr "Xrefers to fibre morphologies which deviate from
those of typical cashmere and belong to morpl{gl’f)?
to be identjfied as wools.

N\
If cashmerg fibres showing such morpholpcg)les are encountered in the testing process, the following
conditions|should be taken into consi(@ation.

Figure C.10 — Thick scale height and high scale frequen

c\{q&

QO

irregular scale patterns

\

ies which are either difficult to distinguish or gasy

a) When [testing pure cashmer(}amples: Whether fibres with such morphologies are variation

cashmgre or wool, blend@@fuld be judged based on whether there are wools blended into|the
samplgs. NG

1y

2)

If wool is not @cially blended into the sample, fibres with variation morphologies can be
identified as gration cashmere.

If wool i iberately blended into the sample, fibres with variation morphology should be
id nﬁ('ﬂ according to the corresponding characteristics of cashmere and wool, including
sc ructure (scale frequency, scale height, scale patterns), longitudinal fibre evenness,
fibre Tustre, etc., following the principle that If more features of the tested Iibre conform to
the characteristics of cashmere, the fibre is identified as cashmere. If more of the features of
the tested fibre conform to the characteristics of wool, the fibre is then identified as wool.
Variation fibres should be reported as “wool-like cashmere” in the test report.

b) When testing cashmere/wool blend samples. Pursuant to the above-mentioned principle, if more
features of the tested fibre conform to features of cashmere, then identify it as cashmere; otherwise,
identify it as wool.

16
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Figure C.11 — Corollaceous scale patterns withwery high scale frequency,
exhibiting characteristics of\@e sheep’s wools
Q
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Figure C.12 — Scales are thin but scale frequency is high, scales of this type belongs to those

transitional from undercoat cashmere to coarse hair which is called transitional type cashmere

© IS0 2023 - All rights reserved
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Figure C.14 — Scales are irregularly arranged, fibre surfaces are not smooth showing
characteristics of Chinese native sheep’s wool

18 © 1S0 2023 - All rights reserved
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C.2
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Alny
Thd
The
dec
Chij
and
cor

No
con

sider Figure C.16, Figure C.17, Figure C.18 and Figure C.19 for fibre identification.

blouration techniques in r

Kistent. Mic

o)

1SO 17751-1:2023(E)

Figure C.15 — Irregular scale patterns and rou lQ&faces showing characteristics

of Chinese native s 's wool
%]
S
Cashmere from Mongolia D
R\

O
N

© IS0 2023 - All rights reserved

ost all cashmeres from Mongolia ar&'[gmented cashmeres with blurry scale patterns or] the whole.
ir fibre lustre is not as good as t'of Chinese cashmeres. Most scales show block-shaped patterns.
re is almost no pigmentation; but severe damage to scales can be seen due to the grogress in

eétt years. Therefore, if decoloured Mongolian cashmere is blended into
hese cashmere, experie testing operators can distinguish them. Mongolian cashmer¢ is coarser
longer compared with"Ghinese cashmere, so it is easy to be distinguished from each gther by its
‘esponding fibre aQ% ances.

N
flassification hmere fibre morphology types is made because scale morphologies arg relatively
phs are shown in accordance with the fibre morphologies from good to pad.
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Figure C{16 — Regular ring-shaped scales with thin and sm&@lﬁdges, scale frequency is lqw
O

o)

Figure C.17 — Scale edges are somewhat not smooth showing block-shaped scales on the whole

20 © 1S0 2023 - All rights reserved
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o7

Q

Figure C.18 — Scales are thin but scale frequency is hi@l, scales of this type belongs|to those
tranpsitional from undercoat cashmere to coarse hai{\@lich is called transitional type|cashmere

RS
v
D

Figure C.19 — Blurry scales

C.3 Cashmere from Iran and Afghanistan

Consider Figure C.20, Figure C.21, Figure C.22 and Figure C.23 for fibre identification.

Cashmere from Iran and Afghanistan are basically coloured cashmeres with more colour types.
Cashmere produced in Iran and Afghanistan exhibits almost the same characteristics as Mongolian
cashmere. Cashmere from Iran and Afghanistan can be determined from the aspect of mean fibre

© IS0 2023 - All rights reserved 21
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diameter when an entire lot of material is tested. The is because mean fibre diameter of brown and
grey cashmere produced in China is lower than that of white cashmere, normally less than 15 pm. The
mean fibre diameter of cashmere from Iran and Afghanistan is higher than 16 um. However, if these
cashmeres are blended into cashmere from China, it is not easy distinguish them.

As for the cashmere from Iran and Afghanistan, no further classification of fibre scale morphology
types are made because the scale morphologies of these types are relatively consistent, which are the
same as those of Mongolian cashmere. Micrographs are shown according to the fibre morphologies
from good to bad.

O
Figure C|20 — Regular ring-shaped scz@?s\with smooth and thin edges, scale frequency is Iqw

.

Figure C.21 — Scale heights are slightly large

22 © 1S0 2023 - All rights reserved
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Figure C.22 — Scales are blu{QQnd unclear

N

Figure C.23 — Scales are thick, scale frequency is high

C.4 Sheep’s wool and modified sheep’s wool

C.4.1 Chinese native fine sheep’s wool

China is rich in resources of native fine sheep’s wool, very fine wool can be found under the layer of
coarse wool in some local breeds such as those in Hebei, Gansu, Tibet and Kazakh. These fine wools

© IS0 2023 - All rights reserved 23
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can be separated out after more than 10 times of dehairing as there are larger differences in the fibre
diameters between coarse and fine wool in these heterogeneous wools than in homogeneous wools.

Four groups are classified according to fibre scale morphologies from good to bad.

— Group I: Consider Figure C.24, Figure C.25, Figure C.26 and Figure C.27 for fibre identification. Fibre
morphologies of native fine sheep’s wool in Group 1 are basically the same as those of cashmere,
which fibres show high diameter evenness in the axial direction with regular ring-shaped scales,
scales envelop the fibre shaft regularly, but fibre lustre is a little worse, and the scale height is
higher than that of cashmere. The diameter of wools with such scale morphologies is basically less
than 15 pm; this accounts for 5 % to 10 % of the whole lot when testing using the light microscope

metho[.
Kby
N
'\/

.

Figure C.24 — Regular Ei)@-shaped scales encircle fibre shaft flatly and evenly
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Figure C.25 — Comparatively t{QlQr scale edges
N

Figure C.26 — Irregular scale intervals

© IS0 2023 - All rights reserved 25
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26

Group

shaped patterns. The fibre diameter is comparatively even in its axial direction. Wool fibres of

Figure C.27 — Blurry and unclear ans
A
QO

[1: Consider Figure C.28 and Figure C.29 for fibre identification. Scales display irregular r

ng-
this

group show worse lustre, less smooth scale surfaces;‘thicker scale heights, higher scale frequgncy
and lafger warping angles compared to those of ¢cashmere. Misidentification can be made by those

fibre 4
wool.

nalysts who lack of experience dealir;@vlth scale morphologies of Chinese native she

O

ep’s

Figure C.28 — Irregular annular scales with large warping angles

© IS0 2023 - All rights reserved
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Figure C.29 — Irregular annular and thick scalQ@nowing high scale frequeng¢y

1SO 17751-1:2023(E)

o7

S

Group III: Consider Figure C.30 and Figure C.31 forfibre identification. Fibres show high¢r diameter

worse lustre and larger warping angles. Fibr:
than fibres shown in Group II. The misiden

RS
v
D

evenness in its axial direction than Australiam@ool with the same fibre diameters. Fjbres show
.@ show lower scale height and higher scalq frequency

ication rate of fibres in this group is fairly lpow.

Figure C.30 — Irregular annular scales with thicker scale edges and high scale frequency

© IS0 2023 - All rights reserved
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Group
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N
IV: Consider Figure C.32, Figure C.33 and Figu XG.34 for fibre identification. The f
er of this group is basically more than 20 umg%lgres show higher evenness in the axial

s-shaped patterns with thicker scales.

directijon than Australian wool with the same dia
Fibrésurfaces are rough with bad lustre. Striat
'rows are obvious, and some scales she

Figure C.31 — Irregular scale on unsmooth@e surfaces
N\

bre

E oI

er. Scales show large variation on the til
ons

m the fibre shaft.

Figure C.32 — Scales are thick and fibre surfaces are rough
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o7

Figure C.33 — Irregular scales on rough fibre surfa\QQith furrows shown on fibre¢ shaft

RS
v
D

Figure C.34 — Scales with tile or cracked patterns

C.4.2 Black sheep’s wool

Black sheep is one type of Chinese native sheep. Black sheep produce brown wool. Fibre morphology
of brown wool is basically the same as that described in C.4.1, but it is very hard to observe the rough
conditions of its fibre scales due to the heavy pigmentation when blended with brown cashmere (see

Figure C.35 and Figure C.36).
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Figure C.36 — Irregular scales with larger warping angles

C.4.3 Australian Merino wool

Both scale frequency and scale height are high, which are the distinguished features of Australian
Merino wool (See Figure C.37, Figure C.38 and Figure C.39).
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Q

Figure C.37 — Fine type

»

Figure C.38 — Medium type
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C.4.4 Mg
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shown in F

Shrink-pro
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and merce
different o

The scale
decreasing
lustre is b
to changes
blended ir;ﬁ
fibre’s axi

dified wools

Lused modified wools include shrink—resisg
igure C.40, Figure C.41 and Figure C.42. 4\

of treatments include additive (pol sfiﬂ}cgr) treatment and oxidative treatment; the most
used method is the latter one. &

rized wool. These two types of
Ccasions.

surface changes duri

btter. At the same ti

1:2023(E)

Figure C.39 — Coarse type Q
\\Q
QO

&

a@@mol, mercerized wool and stretched wod

gures show typical patterns of shrink-resistant v
coexist in mass treated wool, but the amount varie

.

o
e stretching process. The fibre surface becomes smoof

a ile enforcing the reflection to the same direction, thus the f
, stretched wool can show a similar lustre effect to that of silk

in the cross-se . This is very important to determining whether stretched wools
o cashmere t. Stretched wool also shows characteristics such as unevenness in
direction r scale interval, and partially shed scales, etc.

X

the diffuse reflectio
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Figure C.40 — Shrink—reiiga t wool
>

Figure C.41 — Mercerized wool
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C.5 Oth

C.5.1 Ca
Consider F|

When obs¢
clearly; the
which are

camel shoy
higher fibr

Figure C.42 — Stretched wooQQ

s\\‘r
br types of speciality animal fibres S
mel and decoloured camel A’\Q

gure C.43, Figure C.44, Figure C.45, {Eg re C.46 and Figure C.47 for fibre identification.

rving in the light microscope: Fl@\amel has less pigmentation, so scales are easy to be s
se show slantwise-stripe patterns with a few parts of fibres showing ring-shaped patts
similar to those of cashm&

v similar scales as Chin ative sheep’s wool, but these fibres show lower scale height
P evenness in its axi géction than those in sheep’s wool.

een
rns

oarser fibres show blurry and disorder scale patterns. Spme

and
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Figure C.43 — Car@

Figure C.44 — Fairly typical decoloured camel
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