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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 proceglures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria needed{or
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

Cashmere is a high-value specialty 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 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 widely used and reliable identification techniques include the light microscopy (LM) method
and the scanning electron microscopy (SEM). The SEM method shows complementary characteristics
to those of LM method.

— |The advantage of the LM method is that the internal medullation and pigmentation of fibres can be
observed; the disadvantage is that some subtle surface structures cannot be‘clearly djsplayed. A
decolouring process needs to be carried out on dark samples for testing. Atbimproper decolouring
process can affect the judgment of the fibre analyst.

—The SEM method shows opposite characteristics to those of LM method so some types of fibres need
to be identified by scanning electron microscope.

Thg LM and SEM methods need be used together to identify sonie difficult-to-identify samples in order
to utilize the advantages of both methods.

It hfas been proven in practice that the accuracy of a fibre analysis is highly related to[the ample
expgrience, full understanding, and extreme familiarity of the fibre analyst to the surface morphology
of viarious types of animal fibres so besides the textual descriptions, several micrographs ¢f different
typps of animal fibres are given in Annex C.
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Textiles — Quantitative analysis of cashmere, wool, other
specialty animal fibers and their blends —

Part 1:
Light microscopy method
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3.3

Scope

5 part of [ISO 17751 specifies a method for the identification, qualitative, and quantitative
hmere, wool, other speciality animal fibres, and their blends using light mictescopy (LM)

5 part of ISO 17751 is applicable to loose fibres, intermediate-products, and final p
hmere, wool, other speciality animal fibres, and their blends.
Normative references

following documents, in whole or in part, are normatively referenced in this docume

139, Textiles — Standard atmospheres for conditioning and testing

Terms and definitions

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

cialty animal fibre
type of keratin fibre taken from animals (hairs) other than sheep

It microscope
cal instrument.@sed to produce magnified images utilizing visible light source

e 1 to entryTypes of microscopes suitable for fibre identification include projection microscope
foscopic ifhdge analysers. Transmitted-light type microscopes with direct graduated scale €
cal lens:axe’also applicable.

analysis of

roducts of

nt and are

spensable for its application. For dated references, :0nly the edition cited applies. For undated
rences, the latest edition of the referenced document.fincluding any amendments) appligs.

wn

s and visual
quipped on

ya)

scCa

cuticle covering the surface of animal fibres

3.4

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

3.5

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

©IS
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3.6
fibre surface morphology
sum of the physical properties/attributes characterizing the fibre surface

EXAMPLE The fibre surface morphology includes scale frequency (3.4), scale height (3.5), patterns of scale
edge, scale surface smoothness, fibre evenness along its axis, transparency under light microscope (3.2), etc.

3.7

lot sample

portion representative of the same type and same lot of material drawn according to the requirements
from which it is taken

3.8
laboratory sample
portion drawn from a lot sample (3.7) according to the requirements for preparing specimgns

39
test specimen
portion taken from fibre snippets randomly cut from a laboratory sample (3!8)" for measurenfent
purposes

4 Prinj:'ple

A longitudfinal view image of fibre snippets representative of altest specimen is magnified td an
appropriatg scale/size under an 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 fihres.

For each fipre type, the number and mean diameters of the'fibre snippets are counted and measufed.
The mass fraction is calculated from the data for the number of fibre snippets counted, mean value pnd
standard deviation of the snippet diameter, and the tnii€ density of each fibre type.

5 Apparatus, materials, and reagents
5.1 Apppratus

5.1.1 Pro¢jection microscope, comprised of a light source, a light condenser; a stage, an objectivg, an
ocular, and| a circular transparent/'viewing screen or non-transparent projection table with a gradugted
scale in mjllimetres. The gbjective and ocular shall be capable of providing at least a magnification
of x500 at the screen.

5.1.2 Vigual microscopic image analyser, comprised of a microscope, a camera, a computer, a ¢lata
acquisition| card, exelusive analysing software, and a display. The objective and ocular of the microsdope
shall be capable of providing at least a magnification of x500.

5.1.3 Transmitted-light type microscope, comprised of a light source, a light condenser, a stage, an
objective, and an ocular with a graduated scale. The objective and ocular of this type of microscope shall
be capable of providing a magnification of x400 to x500.

5.2 Materials
5.2.1 Microtome.
5.2.2 Scissors, tweezers, cleaning fabric, watch-glass, etc.

5.2.3 Slides and cover glasses.

2 © IS0 2016 - All rights reserved
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5.2.4 Wedge scale, with divisions of x500 magnification. A moveable linear rule-type scale finely
graduated in millimetres may also be used.

5.3

5.3.

6

Reagents

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

Drawing of laboratory sample and conditioning

6.1

6.2

stipulated in ISO 139.

7

7.1

Pre
7.2
7.2

7.2
ran
Blel
bas

7.2
fibr

7.2
(5.3
wat
cov

7.2

pare one or more slides so that at least 1 000 fibres shall be identified.

Homly on not less than 20 spots with tweezers (5.2.2) from the top and bottom sides of {

Drawing methods for lot samples and laboratory samples are given in Annex A.

The laboratory sample shall be conditioned for at least 4 h under the standatd at

Preparation of the test specimens

Number of test specimens

Preparation of the test specimens
1 Loose fibre

1.1 Place the laboratory sample flat onthe test table, pick up approximately 500 nj

1d them homogeneously and divide them into three equal portions. Sort these drawn
cally parallel fibre bundles.

1.2 Cut each fibre bundle iftthie middle with a microtome (5.2.1) to get approximately 0
e snippets. Cut only once ifteach of the fibre bundles.

1.3 Place all the fibre snippets on the watch glass, drop an appropriate amount of liqy
.1), stir with tweezers (5.2.2) to make the suspended snippet liquid distribute unifor
ch glass, then take’an appropriate amount of this specimen blend and put it on the slide. C
br glass.

2 Sliver

mospheres

g of fibres
he sample.
fibres into

6 mm long

id paraffin
mly on the
pver with a

7.2

2.1 Cut the laboratory sliver sample into three sections. Take out an appropriate am

bunt of the

fibre bundle in the longitudinal direction from each sliver section.

7.2.2.2 Cutin the middle of each fibre bundle to obtain approximately 0,6 mm long fibre snippets with
a microtome (5.2.1). Cut only once in each fibre bundle.

7.2.

7.2.

7.2.

2.3 Other operating procedures are the same as those stipulated in 7.2.1.3.
3 Yarn
3.1 Divide the laboratory sample into three equal portions.

© ISO 2016 - All rights reserved
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7.2.3.2 Cut each portion in the middle with a microtome (5.2.1) to obtain approximately 0,6 mm long
fibre snippets. Cut only once in each yarn portion.

7.2.3.3 Other operating procedures are the same as those stipulated in 7.2.1.3.

7.2.4 Woven fabrics

7.2.4.1

If the warp and weft yarn share the same composition, all the yarns unravelled from a square

sample of a complete pattern may be cut to obtain an appropriate test specimen. For those fabric samples

composed
them sepa
multiple of

7.24.2 C
0,6 mm lon

7243 O
7.2.5 Kn

7.2.5.1 U
Unravel at
obtain app

7.252 QO

If, prior to
remove ex

7.3 Decolouring of the laboratory sample

If a decoloy

the fibre morphology, prepare the testspecimens according to the requirements in 7.2. The decolouf

process ap
The recom

NOTE ’

than from those diametefs'measured from the original fibres taken from fabric or yarns prior to decolouring.

8 Test procedure

of different r‘nmpncifinnc of warp and weft yarns, unravel the warp and weft yarns and wz

rately. (If the fabrics have a definite repetition in the pattern, unravel at least the inte
a complete pattern.)

g fibre snippets. Cut only once in each yarn portion.
ther operating procedures are the same as those stipulated in 7.2.1.3;
itted fabrics

nravel at least 25 yarn segments from the laboratory sample for woollen knitted fab
least 50 yarn segments for worsted knitted fabrics. Cut each yarn portion in the middl
Foximately 0,6 mm long fibre snippets. Cut only oncedn’each yarn portion.

ther operating procedures are the same as those'stipulated in 7.2.1.3.

hnalysis, Soxhlet extraction in light petroleum (boiling point 40 °C to 60 °C) is carried oy
ess surface greases or oils, it shall be reported.

iring process is carried out dn those dark laboratory samples for which it is difficult to

plication shall be reported.
mended decolouring-imethods are given in Annex B.

'he decolouring process can lead to different fibre diameters measured from the decoloured fi

eigh

oral

ut from the parallel yarn portion in the middle with a microtome to obtainnapproximately

Fics.
e to

tto

see
ng

—-

bres

8.1 Sett

mgs of magmnificatiom witlrmmicrometer scate

Put the micrometer with a 0,01 mm scale on the stage. The 20 scales from the micrometer (0,20 mm)
projected on the screen shall be precisely magnified to 100 mm which means the magnification is x500.

8.2 Fibre identification and fibre diameter measurement

8.2.1 Projection microscope with a graduated scale in millimetres on the screen (5.1.1).

8.2.1.1 The slide should be scanned in a raster pattern. This ensures that all parts of the slide are

covered an

d avoids the possibility of any fibre being measured twice.

© ISO 2016 - All rights reserved
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8.2.1.2 Observe and measure the diameters of the various types of fibres in the view. Measure the
diameters of at least 100 fibres for cashmere and wool and at least 150 fibres for other speciality animal
fibres. At the same time, identify the fibre types according to various fibre morphologies (reference
details are given in Annex C). Record the number of different types of fibres, and identify more than
1 000 fibre snippets from each test specimen.

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 minor proportion is blended into and the number of fibres measured fail to meet the requirement of
number for fibre diameter measurement, measure all fibres of the type found in the specimen slide.

8.2]1.3 For those fibres observed with diameters exceeding 30 um for cashmere, 35 pm foL yak wool,
40 fum for camel, and 30 pm for Angora rabbit hair, record them as cashmere coarse hait yak|hair, camel
coafse hair, and coarse rabbit hair respectively. Measure their fibre diameters and record the,number of
such fibres. If any of the above mentioned fibres accounts for less than 0,3 % of the tetal amoynt counted
in the specimen, the component can be neglected.

8.2]1.4 If a measurement falls between two divisions, take the lower ofthe two values.

8.2]1.5 Calculate the mean fibre diameter and standard deviation*for a given component afcording to
Formulae (1) and (2), respectively.

a D (dxF) 0

dF

F(d—d)?
Z(F) @

S = Z
whére
d s the mean fibre diameter©fithe component, in micrometres (um);
d isthe group diameter, d\= (recorded group value + 0,5) x 2, in micrometres (um);
F  is the number of fibres measured with the same diameter;
S isthe standarddeviation, in micrometres (um).

8.2]2 Projection.microscope used to measure the fibre diameter with a wedge $cale or a
sparent moveable linear-rule-type scale.

fibrp image'until a division coincides with one edge of the focused fibre image. The width pf the fibre
pes are not
in [benstonetheradi ocusing so-that ene-edge GEUS a-fine appearsand the other
edge shows a white line. Measure the width from the edge that is in focus to the inside of the white line.

8.2.2.2 Ifthe width of a fibre image coincides with wedge scale division and lies exactly on a millimetre
division of N, the width of the measured fibre image may be assigned to either data group N-1 or N+1
depending on actual conditions. If such cases reoccur, alternately assign them to data group N-1 and to
data group N+1.

8.2.2.3 Other operating procedures are the same as those stipulated in 8.2.1.1 to 8.2.1.3.

8.2.2.4 The mean fibre diameter and standard deviation of a given component is calculated using
Formulae (3) and (4), respectively.

© IS0 2016 - All rights reserved 5
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d= (3)
S= (4)
where
g Isthemean fibre diameter of the component. in micrometres (um):
A  is|the median, in micrometres (um);
F  is|the number of fibres measured;
S is|the standard deviation, in micrometres (um).
8.2.2.5 Fjibre diameter measurement operation with rule-type scale and calculation are the samg as
stipulated |n 8.2.1.
8.2.3 Vigual microscopic image analyser (5.1.2).
8.2.3.1 (bserve various type of fibres in the screen view. Measure‘the fibre diameter when edgegs of
fibre in fodus shows clear fine lines. Move the cursor to one side. of the focused fibre, click on the|left
mouse butfon, then move the cursor to the other side of the focused fibre. Click on the left mouse bufton
again, the fibre diameter value will be automatically recorded after measurement. Test result will be
automaticdlly calculated and recorded in the report sheet.
8.2.3.2 (ther procedures are the same as those stipulated in 8.2.1.1 to 8.2.1.3.
8.2.4 Transmitted-light type microscope (5.1.3).
Proceed agdescribed in 8.2.1, but with measuring using the graduated scale of the ocular.
9 Calculation of test result
9.1 Calculate the mass fraction of each component using Formula (5).
2 2
N; (Di +5§ )Pi
W= % x100 (5)
Z,[Ni(Di S )Pi}
where
w;i isthe mass fraction of the component, in %;
N; is the number of fibres counted for the component;
Si  is the standard deviation of mean fibre diameter of the component, in micrometres (um);
D; isthe mean fibre diameter of the component, in micrometres (um);
0 is the density of the component, in grams per millilitre (g/ml).
1
NOTE The density of various types of animal fibres is given in Annex D.

Take the mean value of calculations of the two tests as the test result. If the difference between two
tests is larger than 3,0 %, the third specimen shall be tested. In such a case, the mean value of the three
tests is taken as the test result (fibre content percentage of rabbit hair is the sum of percentages of both
fine and coarse rabbit hairs).

6
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Test result of fibre content is rounded to one decimal.

9.2 (Calculate the mass fraction of a fibre component in woven fabric samples through Formula (6).

Wl
mr +myy

where

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

wiT is the mass fraction of the component in the warp yarns of the woven fabric sample, in %;
mt  is the mass of the warp yarns in the woven fabric sample;
wiw is the mass fraction of the component in the weft yarns of the woven fabric sample, in %;
my is the mass of the weft yarns in the woven fabric sample.

© IS0 2016 - All rights reserved 7
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A.1 Loos

Annex A
(informative)

Drawing of the lot sample and the laboratory sample

e fibre
e-Hore

Fifty perce
least three
portions, o

After mixing the retained portion to ensure it is homogenized, divide it again into two\equal portion

the same W
Continue t}

Divide the
the other al

A.2 Sliv

Take one 30 cm long sliver from a ball top or a sliver can..Randomly, take four such slivers altoget]

Strip each
sample. Re

A.3 Yarn

Take twen
100 woolle

Take twen
200 worstg

Cut the ya
sample ang

A.4 Woven fabrics

Take threqg

nt of the total number of packages should be sampled. Take out a bundle of fibres-fror

ne portion randomly selected is retained and the other is rejected.

ray. Reject one portion (selected at random).
e subdivision procedure until about 20 g of fibres remain; this is theJot sample.
D0 g fibre lot sample into two portions - use one portion as thedaboratory sample and re

s a spare sample.

a}
-

r

bf the four slivers in its longitudinal directionto form another sliver, which is the laboraf
Lain the remaining portions as spare samplées:

'y 20 cm long woollen yarn segments from each of five different cones or skeins to ob
n yarn segments.

'y 20 cm long worsted yarn segments from each of ten different cones or skeins to ob
d yarn segments.

Fn bundle in the~middle to get two portions — use one portion is used as the laboraf
| retain the otleyas a spare sample.

trapezoidal samples, each measuring 5 cm x 10 cm (warp x weft), from places which

10 cm fron

n at

parts of each package. After blending them homogeneously, divide the sample inté two equal

fain

her.
ory

Fain

fain

ory

are

h the edges of the fabric. For each sample, mark its warp and weft directions respecti

rely.

(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 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 (transverse x longitudinal). Avoid rib sections such
as cuff or bottom parts. Cut each sample from the middle along the longitudinal direction into two
portions — use one as the laboratory sample and retain the other as a spare sample.
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Annex B
(informative)

Decolouration

—Method1

1 Prepare a sodium hydrosulfite solution with a concentration of 50 g/1. The rati¢e-of th
s to the solution is 1:100.

2 Put the sample in the solution and heat it. Observe the decolouration-after approprig
decolouring time and temperature are subject to the following conditions:'the scales are ¢
 can be identified, and no damage is caused to the decoloured fibres.

3 Wash the sample completely, then put the treated sample in-a well circulated place tqg
naturally.

Method 2

it into the fully dissolved solution.

3 Oscillate for 30 min at a tempeyature of 70 °C + 2 °C in a water-bath oscillator to ensur
sample is thoroughly immersed.

4 Add 0,6 g of solid sodium hydrosulfite. Shake immediately after putting on the lid.
5 Oscillate anotheryT0 min at a temperature of 70 °C + 2 °C in a water-bath oscillator.

6 Take out’the sample. After washing, drying, and conditioning, the sample may be us
test.

P specimen

Ite heating.
lear so that

allow it to

1 Dissolve 0,20 g of citrate and 0,9 g of sodiumxhydrate in 15 ml of water. Dissolve completely.

2 Takea 0,5 g representative test sample(yarn shall be unravelled from woven fabric samples) and

e that all of

ed to carry

© ISO 2016 - All rights reserved
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See Figure

This cashn
most arer

the fibre shaft flatly and evenly; scales are thin with smooth surfaces and bri@t lustre. The dist3g

between ty

Figure C.

1-1:2016(E)

Annex C
(informative)

Surface morphology of common animal fibres

vmere from China

pical ring-shaped patterns

5 C.1 to C.7.

ng-shaped and a few irregular ring-shaped; few variations can be seen,

vo adjacent scales is large.

htly and orderly envelop fibre shaft with smooth edges
ring-shaped patterns

| — ch@
v
S

’
here has a high fibre diameter evenness in its axial direction. Scale p;\(vﬂgpns are regular,

he scale envelops

nce

showing regular

10
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& igure C.3 — Thin scales, low scale frequencies, scale patterns are irregular

o)

© IS0 2016 - All rights reserved 11
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P

Figure C.4 — Slightly thicker scales with higher sc;&e@‘ quencies

Figul& .5 — Slightly unclear scales with pricks on scale edges, scale edge lifting
o,

12 © IS0 2016 - All rights reserved
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&?* Figure C.7 — Fibre morphologies of brown cashmere

C.1.2 Irregular ring-shaped morphology
See Figures C.8 to C.10.

Irregular ring-shaped morphology of cashmere fibres: The scale morphology 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.
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Figure C.8 — Larger changes in ring-shaped scale patterns v&'t ougher scale edges

Q)

Figureg
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N\
Figure C.10 — Thick scale height and high scale frequeg)&ith irregular scale pafterns
C.1}3 Morphology of variation cashmere fibres \Q
S

See|Figures C.11 to C.15. @s\

Thg term “morphology of variation cashmere fik@s}’ refers to fibre morphologies which dgviate from
thoge of other fibres and which belong to eithe@mrphologies which are difficult to distingdish or easy
to be identified as wools. OA
X

If cashmere fibres with such morph ies are encountered in the testing process, th¢ following
confitions should be taken into consideration.

a) |When testing pure cashm é~samples: Whether fibres with such morphologies ar¢ variation
cashmere or wool, blen@)uld be judged based on whether there are wools blend¢d into the

samples. C)

1) If there is no éa artificially blended, fibres with variation morphology can be identified as
variation c ere.

2) If wool eliberately blended into the sample, fibres with variation morphology should be

identified according to the corresponding characteristics of cashmere and wool, including
S structure (scale frequency, scale height, scale patterns), longitudinal fibrd evenness,
& e lustre, etc., following the principle that if more features of the tested fibre fonform to
% he characteristics of cashmere, the fibre is identified as cashmere. If more of the [features of
4=l b R B 4L | £ de 4l 1 dn . £ 1 4l £l - =l - | Ao d
LIICT LCOLCU T1IUITT CUIIIULIIT LU UIT UlldI dULTIISUTILS Ul VWUUI, UIIC 1TIU1'CT 15 UICTIT TUCTTILITIT das WOO].

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.

© IS0 2016 - All rights reserved 15
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re C.11 — Corollaceous scale patterns with very high sc eée
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characteristics of Chinese native sheep’s wool
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Figure C.14 — Scales are irregularly arranged, fibre surfaces are not smooth showing
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AS
Figure C.16 — Regular ring-shaped scales with thin and 820& edges, scale frequerncy is low

Fig ur&&t — Scale edges are somewhat not smooth showing block-shaped scales on the whole

© ISO 2016 - All rights reserved
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Figure (.18 — Scales are thin but scale frequency is high, scales of tzﬁs type belongs to thoge
transitional from undercoat cashmere to coarse hair which is caéﬁ transitional type cashmlere

S
v
°§

Figure C.19 — Blurry scales

C.3 Cashmere from Iran and Afghanistan
See Figures C.20 to C.23.

Cashmeres from Iran and Afghanistan are basically coloured cashmeres with more colour types.
Cashmere produced in Iran and Afghanistan exhibits the same characteristics as Mongolian cashmere.
Cashmeres from Iran and Afghanistan can be determined from the aspect of mean fibre diameter when
an entire lot of material is tested. The mean fibre diameter of brown and grey cashmere produced in
China is lower than those of white cashmere; it is <15 pm. The mean fibre diameter of cashmeres from
Iran and Afghanistan is higher than 16 pm. However, if these cashmeres are blended into cashmere
from China, it is not easy to distinguish them.
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As for the cashmere from Mongolia, no further classification of fibre scale morphology types is made
because the scale morphologies of this type are relatively. Micrographs are shown according to the
fibre morphologies from good to bad.

<

Figure C.20 — Regular ring-shaped scales with sm@ and thin edges, scale frequerncy is low
<

Figure C.21 — Scale heights are slightly large
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Figure C.22 — Scales are blurry and unc

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

o)

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
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 morphology from good to bad.
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Group I: See Figures C.24 to C.27. Fibre morphologies of native fine sheep’s wool in Group I are basically
the same as those of cashmere, that is 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 below 15 um; this accounts for 5 % to 10 % of the whole lot when testing using the light
microscope method.

Figure C.24 — Regular ring-shaped es encircle fibre shaft flatly and evenly

.\Q

Figure C.25 — Comparatively thicker scale edges
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Figure C.26 — Irregular scale intervalé

S
v
C.'}

Group II: See Figures C.28 to C.29. Scales display irregular ring-shaped patterns. The fibre diameter
is comparatively even in its axial direction, Wool fibres of this group show worse lustre, rougher scale
surfaces, thicker scale heights, higher scale frequency, and larger warping angles compared to those of
cashmere. Misidentification can be made by those fibre analysts who lack experience dealing with scale
morphologies of Chinese native sheep’s wool.

Figure C.27 — Blurry and unclear scales
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Figure C.28 — Irregular annular scales with afsfe warping angles
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v
S

&?l'gure C.29 — Irregular annular and thick scales showing high scale frequeng¢y

Group III: See Figures C.30 to C.31. Fibres show higher diameter evenness in their axial direction than
Australian wool with the same fibre diameters. Fibres show worse lustre and larger warping angles.
Fibres show lower scale heights and higher scale frequency than fibres in Group II. The misidentification
rate of fibres in this group is fairly low.
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Figure|C.30 — Irregular annular scales with thicker scale edge&& high scale frequency

&?“ Figure C.31 — Irregular scale on unsmooth fibre surfaces

o)

Group 1V: See Figures C.32 to C.34. The fibre diameter of this group is basically larger than 20 pm. Fibres
show higher evenness in the axial direction than Australian wool with the same diameter. Scales show
large variation on the tile or ramous-shaped patterns with thicker scales. Fibre surfaces are rough with
bad lustre. Striations and furrows are obvious and some scales shed from the fibre shaft.
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Fiw?e C.33 — Irregular scales on rough fibre surface with furrows shown on fibre¢ shaft
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Figure C.34 — Scales with tile or ramous-shapg @s\terns

C.4.2 Black sheep’s wool A

Black sheep is one type of Chinese native sheep. Black shee %‘oduce brown wool. Fibre morphcjggy
of brown wool is basically the same as that described in but it is very hard to observe the rough
conditions|of its fibre scales due to the heavy pigmenta@on when blended with brown cashmere [see

Figures C.35 to C.36).

Figure C.35 — Irregular scales with thicker scale edges
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Figure C.36 — Irregular scales with largg érping angles

C.4/3 Australian Merino wool \\Q

O
Both scale frequency and scale height are high. The@g\c\re the distinguishing features of|Australian
Mettino wool (see Figures C.37 to C.39). O

Figure C.37 — Fine type
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Figure C.38 — Medium type

D

&?“ Figure C.39 — Coarse type
o

C.4.4 Modified wools

Modified wools which are commonly used include shrink-resistant wool, mercerized wool, and
stretched wool as shown in Figures C.40 to C.42.

Shrink-proof treatment includes additive (polymer) treatment and oxidative treatment; the most
commonly used is the latter method. The figures show typical patterns of shrink-resistant wool and
mercerized wool. These two types of wool coexist in mass treated wool, but the amount varies on
different occasions.

The scale surface changes during the stretching process. The fibre surface becomes smoother
decreasing the diffuse reflection while enforcing the reflection to the same direction, thus the fibre
lustre is better. At the same time, stretched wool can show a similar lustre effect to that of silk due
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to changes in the cross-section. This is very important to determining whether stretched wools are
blended into cashmere or not. Stretched wool also shows characteristics such as unevenness in the
fibre’s axial direction, larger scale interval, and partially shed scales, etc.

<

Figure C.40 — Shrink-g\éa tant wool
)

Figure C.41 — Mercerized wool
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Figure C.42 — Stretched wool

N
QO
L

C.5 Other speciality animal fibres &&
C.5.1 Camel hair and decoloured camel wool \‘S\Q
See Figuref C.43 to C.47. : Q$

K\
When obsefving in the light microscope: Finer cam'g'Qibre has less pigmentation so scales are easy to|see
clearly; thgse show slantwise strip patterns w few parts of the fibres showing ring-shaped pattgrns
which are pimilar to those of cashmere. C fibres show blurry and disorder scale patterns. Spme
camel fibrgs show similar scales as Chines(grfative sheep’s wool, but the scales have lower scale heights
and higher{fibre evenness in the axial@‘eétion than those in sheep’s wool.

S
v
é}

Figure C.43 — Camel hair
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