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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.
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Introduction

Seriplane test is currently used to test defects and evenness of raw silk. The test is carried out in an
inspection room with a special lighting system. Due to the difference of the coverage area of the threads
on the board, and the penetration and reflection of the light, the evenness or stripes, cleanness, and

neatness can be visually judged by comparing the Seriplane boards with the standard phot

0S.

The capacitive tester for raw silk detects the electrical capacitance variation correlated with the mass
variation of the silk thread when running through the sensor splithaving a certain length. The dimension

and classification of defects are defined by setting the parameters of mass variation.

The pptical tester detects the photometric variation of the shadow of silk thread correlaf
cros$ sectional area variation of the thread. The dimension and classification of defects
by se¢tting the parameters of cross sectional area variation. The optical tester can.detect
defe¢ts that cannot be done by capacitive tester, but the later tester can detect the_evenneg
silk precisely, thus the two kinds of tests give to some extent parallel information”(defects :
and ¢ounted with both sensors) but give also complementary information mot available ¢
sensgr alone.

ed with the
are defined
the shape of
s of the raw
hire detected
vith a single
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INTERNATIONAL STANDARD ISO 15625:2014(E)

Silk — Electronic test method for defects and evenness of
raw silk

1 Scope

This International Standard specifies a test method for defects and evenness of raw silk by capacitive
and ¢pticatelectromic testeTs:

This|International Standard is applicable to raw silk with the yarn size between 13,3 dtex and 76,7 dtex
or 17 denier and 69 denier, whether in skein or on cone, soaked or unsoaked.

2 Normative references

The following documents, in whole or in part, are normatively referen¢ed in this docunient and are
indigpensable for its application. For dated references, only the edition cited applies. For undated
referjences, the latest edition of the referenced document (including'‘ahy amendments) applies.

ISO 139, Textiles — Standard atmospheres for conditioning and testing

ISO 3060, Textiles — Yarn from packages — Determination.of linear density (mass per unit lgngth) by the
skein method

3 Terms and definitions

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

3.1
raw pilk
silk filament yarn formed by conglutinating a number of bombyx mori cocoon baves by reeling machine
according to a certain reeling technique and quality requirement

3.2
soaKed silk
raw $ilk soaked in a forymulation of additives according to a technical requirement

3.3
electronic testmethod
metHod forevaluating the defects and evenness by using capacitive and optical testers

3.4
slub
for the capacitive method, the defect whose length is equal to or greater than 1 mm and whose mass
surpasses 80 % of the average mass of the testing sample; for the optical method, the defect whose
length is equal to or greater than 1 mm and whose cross-sectional area surpasses 80 % of the average
cross-sectional area of the testing sample

Note 1 to entry: Slub can be classified into big slub and small slub, which can be referred to A.1.1.

3.5

thick place

for the capacitive method, the defect whose length is equal to or greater than 10 mm and whose mass
surpasses 35 % to 80 % of the average mass of the testing sample; for the optical method, the defect
whose length is equal to or greater than 10 mm and whose cross-sectional area surpasses 30 % to 80 %
of the average cross-sectional area of the testing sample

© ISO 2014 - All rights reserved 1
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for the capacitive method, the defect whose length is equal to or higher than 10 mm and whose mass is
over 40 % lower than the average mass of the testing sample; for the optical method, the defect whose
length is equal to or higher than 10 mm and whose cross-sectional area is over 30 % lower than the
average cross-sectional area of the testing sample

3.7

small imperfection element

SIE

defect whose length is no greater than 1 mm, and whose mass or cross-sectional area surpasses 80 % of

the average

3.8
evenness
CVeven %, CY
variation in

Note 1 to enffry: CVeyen % is the coefficient of variation of the sample mass calculated from the masses of]

yarn length s

Note 2 to ent
length segmsd

Note 3 to enf
yarn length s

39
CVpetween 9

coefficient df variation between the individual evenness¥alues of the skeins or cones from one tests

Note 1 to ent

4 Princi

Defects of ri
of the electy
sensors, wh
sensors in d

The evenne
electric cap{

The measur]

Mass or the average Ccross-sectional area or the testing sample

/sm %, and CVsom %
mass per unit length along the length of the yarn, expressed as coefficientef variation

egments.

Fy: CVsm % is the coefficient of variation of the sample mass calculatéd from the masses of 5 m
nts.

ry: CVsom % is the coefficient of variation of the sample mass*calculated from the masses of
egments.

ple

w silk, soaked or unsoaked, are evaluated, classified, and counted on the basis of vari
ic capacity, in case of-capacitive sensors, and of the photoelectric effect, in case of oy
en passing througlisuitable sensors splits. The difference between optical and capag
etecting defects©fraw silk is shown in Annex B.

bs of raw silk-soaked or unsoaked, is evaluated and counted on the basis of variati
\city only-irY capacitive sensors.

emernts-are performed on individual yarn.

1 cm

yarn

50 m

bd lot

ry: CVpetween % represents an indication‘of-the evenness homogeneity between skeins or conpes of
the tested lot].

htion
tical
itive

bn of

5 Apparatus

5.1 General

The electronictester for raw silk can be single spindle or multi-spindle, and it comprises the measurement
module consisting of capacitive and optical testers, signal processing module, and framework.

5.2 Measurement module.

5.2.1 Capacitive tester, used to test slub, thick place, thin place, SIE, and evenness of raw silk, with no

more than 5

% of testing precision and 1 mm of minimum yarn advancement length.

© ISO 2014 - All rights reserved
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5.2.2 Optical tester, used to test slub, thick place, thin place, and SIE, with no more than 5 % of testing
precision, 1 mm of minimum yarn advancement length and at least two orthogonal rays.

5.3

a)
b)

d)

5.4

5.4.1 Traction system, capable of carrying the yarn through the testing device at a cox
withput stretching or damaging it.

5.4.2 Winding device, equipped with a yarn-guiding device:

5.4.3 Yarn-guiding device, capable of ensuring the steady motion of the yarn with a fixed y
length.

The

avergge signal.

6

Atm

be cdnditioned for a minimum(of 12 h before testing and remain conditioned during testing.

7

7.1

A lof] consists\of 600 kg of raw silk of the same nominal size from the same manufactu
consjsts of.10 bales (about 60 kilograms per bale) or 20 cartons (about 30 kilograms per ca
by the, same reeling apparatus. In case of less than 10 bales or 20 cartons, regard them as o

7.2

Signal processing module, capable of

controlling the testing procedure and processing the output signal,

computing and classifying the defects according to their definition, and outputting the detailed
testing data from each individual spindle and that from all the spindles of the tester using statistical

charts and tables,

' T ) ) even 70, m 70,
Iutputting the detailed testing data from each individual spindle and that from al}. th

the tester using statistical charts and tables, and

¢alculating CVpetween %.

Framework.

hbnormal signal caused by the vibration orjump of the tested yarn shall not surpass

Atmospheres for conditioning and testing

spheres used for conditioningahd testing shall be in accordance with ISO 139. All the s

Lot formation and sampling

Lot formation

Vsom %, and
e spindles of

Istant speed

arn traverse

10 % of the

hmples shall

rer. Each lot
"ton), reeled
ne lot.

Sampling

7.2.1 Raw silk in skein

Randomly take 12 skeins from the side, 8 skeins from the centre, and 4 skeins from the corner of the silk
bundles in one lot, i.e. 24 skeins in total. Take no more than 1 skein from each silk bundle.

7.2.2 Rawsilk on cone

Take 12 cones randomly from one lot. Take no more than 1 cone from each carton.

© IS0 2014 - All rights reserved
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8 Laboratory sample preparation

8.1 Rawsilk in skein

8.1.1 Win

a) winder,

ding device

for winding silk samples;

b) bobbins or cones, for collecting silk samples from the skeins.

8.1.2 Sett
a) winding

b) winding

IIg pPdl dlllt:i.t:l >
F speed: (140 to 200) m/min £ 6 m/min;
r tension: (0,5 £ 0,1) cN/dtex or (0,5 * 0,1) g/denier.

8.1.3 Number of samples

Prepare test
of two skein
from each sl

samples from each of the 24 skeins sampled (see 7.2.1) by winding'7,5 km of yarn from

xein as specified in Table 1.

Table 1 — Rules for sampling

each

s onto 12 bobbins so that the total length of each bobbin is 15 kKin. Take the 7,5 km sample

Numbg¢r of skeins Sampling position
10 Surface end
10 Inside end
2 Region representing the quarter closest to the surface end
2 Region represSenting the quarter closest to the inside end
8.2 Raw silk on cone
Test the 12 gampled cones (see 7.2.2) directly without further preparation.
8.3 Soaked silk
8.3.1 Prepjare the laborafory samples of soaked silk according to Annex C.
8.3.2 Prepare the soaked silk samples as described in 8.1.
The soaked condition should be described in the test report.
NOTE SC a}\cd Dl}}\ Dﬂllll)}cb call G}DU bC Ubtaiucd fl Ulll a bu}J}J}iCl.

8.4 Sampling length

The total sampling length for a lot shall be no less than 150 km and that of the test sample on each
bobbin or cone shall be no less than 12,5 km.

9 Setting

9.1 Setting of the apparatus

© ISO 2014 - All rights reserved
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9.1.1 Set a constant winding speed at (600 * 30) m/min for raw silk and (1 000 * 50) m/min for soaked
silk, and ensure the advancement of the yarn into the sensor split.

NOTE Other constant speeds can be used by agreement between the concerned parties, then record in the
test report.

9.1.2 Set a pre-tension at (0,20 £ 0,05) cN/dtex or g/denier to minimize the vibration and jumping of the
yarn, in order to maintain the steady motion.

9.1.3 Perform test for 150 km of yarn length for one lot, 12 bobbins or cones of 12,5 km sample yarn.

9.1.4 Set the nominal size. For example, the nominal size is set as 23,3 dtex (21 den) for thle raw silk of
22,2(24,4 dtex (20/22 denier). When the nominal size is unknown, determine it according tp ISO 2060.

9.2 | Setting of the testing parameters of defects

Refef to Annex A.

10 Test procedure

10.1| Clean all the detecting splits properly before starting a néw-test.

10.2| Switch on and warm up the tester normally about 30-min before starting the test.
10.3| Set the testing speed and testing tension according to 9.1.1 and 9.1.2.

10.4| Place the silk bobbins or cones one by gne under the detecting position.

10.5| Pass through the silk yarn into the'test region along the yarn-guiding pathway and then start the
test.

10.6| Terminate the test when

— the length of the test 'sample is shorter than the designated test length in 9.1.3,
— frequent breaks.oftesting yarn occur, or

— the test sample is wound unevenly.

Ther], repeatthe sample preparation and setting of apparatus according to Clause 8 and Clause 9 from
the Yeginning.

10.7 Collect all the data when the tests on all the sample packages are completed.

10.8 Label the samples from the soaked silk as “soaked”.

11 Calculation and expression of test results

11.1 Calculate the total numbers of big slubs, small slubs, thick places, thin places, and SIE for both
capacitive and optical testers, by summing the individual result of each tested bobbin or cone and express
the incidence of each type of defect as the number per 100 km.

© IS0 2014 - All rights reserved 5
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11.2 Calculate the average evenness values CVeyen %, CVs m %, and CVsom %, from the individual result
of each tested bobbin or cone and the CVhetween % from the individual result of CVeyen % of each tested

bobbin or cone.
11.3 Round off all numerical values to one decimal place.

11.4 An example of electronic testing result is given in Annex D.

12 Precision

An internatjonal interlaboratory trial was organized to compare the repeatability and reproducibiljty of

this method| The results are reported in Annex E.

13 Test report

The test repjort shall contain at least the following information:
a) areference to this International Standard (i.e. ISO 15625);

b) the detdils of the samples;

c) the atmpsphere condition for the conditioning and testing;
d) the testjng condition;

e) the soaked condition, if used;

f) the testjng results;

g) any devjiation from this International Standard.

© ISO 2014 - All rights reserved
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Annex A
(normative)

Defect counting and classification

A.1 Defect counting and classification

A.1.1 Slubs

The $lubs detected by both capacitive and optical testers are classified into 25 classes (region SA, SB,
SC, SD, and SE) as shown in Figure A.1, and these slubs are divided into big slubs/and small slubs. The
big slubs include the classes from SA4 to SE4, SA3 to SE3, SC2 to SE2, and.SDT to SE1, amd the small
ones|include the classes from SA2 to SB2, SA1 to SC1, and SAO to SEO. The, numbers of slups classified
according to Figure A.1 are counted individually and not cumulative. Forexample, defects|of class SA1
do n¢t contribute to the number of defects counted in class SAQ.

level¢%d  SA SB SC SD SE
SA4 SB4 SC4 SsSB4 SE4
+400
SA3 SB3 SC3 SD3 SE3
+250
SA2 SB2 SC2 sD2 SE2
+150
SA1 SB1 SC1 SD1 SE1
+100
SAD SBO SCo SDo SEO
+80 » length (mm)
1 2 7 10 20
Figure A.1 — Classification of slubs (both capacitive and optical methods)
A.1.2“Thick places and thin places

The classification of thick places and thin places according to the capacitive and optical methods is
shown in Figures A.2 and A.3, respectively. The thick places consist of 10 classes (region SF, SG, SH, SI,
and §J) including SF1 to SJ1 and SF2 to SJ2. Similarly, the thin places also consist of 10 classes (region
SK, SL, SM, SN, and SO) including SK1 to SO1 and SK2 to SO2. The numbers of thick/thin places classified
according to Figures A.2 and A.3 are counted individually, and not cumulative. For example, thin places
of class SK2 do not contribute to the number of thin places counted in class SK1.

© ISO 2014 - All rights reserved 7
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level (o 4 SF 5G SH 5] sJ
+80
SF2 562 SH2 512 5J2
+45
SF1 561 SH1 511 SJ1
+35
SK SL SM SN 50
40
SK1 SL1 SM1 SN1 S01
60
SK2 §L2 SM2 SN2 502
 length{mm)
10 10 80 250 600

Figure A.2 — Classification of thick places and thin places (for the capacitive method)

lqvel (%) 4 F G H I J
+i0
SF2 SG2 SH2 sz SJ2
+45
SF1 561 SH1 sM sM
+30
K L M N 0
-3
SK1 SL1 SM1 SN1 S0
45
SRZ SLZ SZ SNZ S0z
@ lenath{mm)
10 40 80 250 600

Figure A.3 — Classification of thick places and thin places (for the optical method)

A.1.3 SIE

SIE is the defect whose length is no greater than 1 mm and whose mass or cross-sectional area surpasses
80 % of the average mass or the average cross-sectional area of the testing sample.

8 © ISO 2014 - All rights reserved
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Annex B
(informative)

Difference between the optical and capacitive sensors in detecting

B.1

Opti
of a

have
dime
Crosf

B.2

Capa
and {
filam

B.3

The

How
sens
For i
diffe
aslo

defects of raw silk

Optical sensor

fal sensor can measure the shape variation of the filament by detecting the shadow of

certain length. As the cross section of the filament is non-roundness, the~optical s¢
at least two orthogonal rays to test the cross-sectional variation of the ‘filament. Th

nsion and the class of the defects can be discerned by setting the limit of.the variation

section of the silk filament.

Capacitive sensor

citive sensor can measure the mass variation of the filamént of a certain length; th
he class of the defects can be discerned by setting thelimit of the mass variation exte
ent.

Main difference between the two Kinds of sensors

ptical sensor and the capacitive sensorcan measure the defects and evenness of the §
bver, up to this day, the optical sensor cannot accurately measure the yarn evenness. Th
br can detect the mass variation of the'silk filament, but have shortcomings in detecting

Fence of these defects can only be detected by the optical sensor. Thus, for the cohesion
bse ends and loops, the capacitive sensor cannot discern, while the optical sensor is m

to thlese defects. Thus, the optieal sensor and capacitive sensor should work together to

each
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other.

the filament
nsor should
erefore, the
pxtent of the

b dimension
ht of the silk

ilk filament.
e capacitive
the defects.

nstance, for some defects with(the same mass, they can have different shape. In sulch case, the

defects such
re sensitive
complement
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Annex C
(normative)

Method for preparing soaked raw silk in lab

C.1 Apparatus

C.1.1 Mageration tank, with suitable capacity.

C.1.2 Dehydrator.

C.2 Soakjing additives

The main chemical components of the soaking additives include anionic surfactants, natural wpxes,
emulsifiers,letc. Three recipes are given, and each of them can be used. The composition and percentages
are obtainedl according to the dry chemical component. Prepare soaking solutions using grade 3 water
that compligs with ISO 3696.

C.2.1 Recjpel

a) Alkyl alcohol (C8-C18) ethoxylates (3-20 EO) 0%-10%
b) Stearyl jmidazoline 5%-15%
c) Polygly¢ol (PEG 200-1000) stearates 2%-10%
d) Polyglyc¢ol (PEG 200-1000) oleate ester 2%-10%
e) Alkylanmine ethoxylates (5-25 EO) 0%-10%
f) Vegetaljoil and refined white oil 20% -50%

C.2.2 Recjpell

a) Stearic acid diethanglamide 0%-10%
b) Stearyl jmidazoline 0%-10%
c) Alkyl alpohol(C11-C13) ethoxylates (3-8 EO) 5%-15%
d) Polyglytels{P4080-40003 506—15%
e) Sorbitan ethoxylates (20 EO) monostearate 5%-15%
f) Polyglycol (P 400) laurate 30% -50%
g) Polyglycol (P 400) cocoate 5%-15%

C.2.3 Recipelll

a) Fatty acid (C11-20) triethanolamide 10% -30 %
b) Paraffin wax (Liquid) 40 % - 60 %
c) Fatty acid (C11-20), vegetable-oil, sulfated, sodium salts 10 % - 30 %

10 © ISO 2014 - All rights reserved
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Soaking conditions

Use the following soaking conditions for most cases. If there are other soaking conditions, describe the
details in the test report.

a) Dosage of soaking additives shall be 2 % to 4 % of the weight of raw silk.

b) Temperature shall be less than or equal to 40 °C.

c) Treating time shall be less than or equal to 12h.

d) Liquid ratio is 1:5.

C4

C.4.1
that
in th

C.4.2
105

C4.3
exceq

Soaking procedure

Place the prepared soaking additives (C.2) in the maceration tank (C.1.1)filléd with g
fomplies with ISO 3696 to give a liquor ratio of 1:5 and stir to dilute. Subnierge the 24 s
e soaking solution for less than or equal to 12 h.

Pull out the soaked silk skeins and extract the liquid until shoisture regain reach
0. Release the soaked skeins, and straighten out the skeins by loosing the silk yarns.

Cool or dry the straightened skeins by either at roomtemperature or at heated tempe
bding 40 °C for 24 h as hanging them on a clean and smooth pole.

rade 3 water
keins (7.2.1)

s 100 % to

rature of not

© ISO
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