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9,000 meters weight = 1.2 grams i.e. 1.2 Denier
1 Denier = 0.05315 grains.
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Table 7.1. Conversion Factors of Count
To

Formula

Denier

9xTex = Denier

English or Cotton Count(Ne)

590.5/Tex = Ne

Metric (Nm)

1000/Tex = Nm

Denier

5315/Ne = Denier

Ne /0.59 = Nm

8.33/Ne = grains/yd

(Grains/yd) x 0.0708
=kilotex
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ajﬂu (Japanese)

A191 Fine UNNY DN ANNAS AL ALIALNTIN
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o 1 . xR A = 0I 1

A1 Micro UNNE DN AN NAZLALARINGN
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2il51] (European)
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A191 Ultrafine MuNg D9t AN NASIa AL
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28



9 =1d, 211809 =4-6 d, flng = 1.5 d, Wy
A9yl = 30-50 d lumu

A41145U US Polyester Council N1%114A%31

Microdeniner PET Fibres %E’T@\‘iﬁ

S ANTNAZIAYA 4 W WamEURULWE RS

=\ I cill =\ o
- ANTNAZAYA 3 WM WHamaunuHne
- ANTNAZRYANINNG 2 WNHaNg UL
4 A

lunnaziaanuinT

29




TulasiniuasidamnAa

Y A o

1. M HNHAN A Lﬂﬁlm\ﬂﬂ"] LEIAITH LT

it wnawin AR AT LN g4
apilatdlle

= o = o o vy Al v
2. \asdnanidulaazidaanine Ml e
aun7nazunelale (Breathable)

v = o ag/ o v ai =\ o
3. HNHANLRA MN1991959 LA ALEIEIN AN
UNAU NN LAY mmm@uum@mnj
4. FedulaaziBan aviiuinaunndnyng ¥in
Il RuRAuuinazynlananafiauds

30



n1giintillrenu
- RN duiuATas it dFagUunuen
({72

6) & o %4 dl | o %4 T
- RN UTULATALANNILRNUTULALNAN
6 & o o

lddvsuitluasrdsenavtaanaiuieas

ANLLANTING

31



nszuaunIsuamdulalulaslniuasy
o\ o/ 1 493/
UALTUA 958 L
1. NTAATUIAUDITUBILIUNALAU L8
Q:d:gﬂ/ o

(Reduction of Spinneret Holes) 355N 1o L7314
naLdu e (N9TIULLLVARNAZANY) UNF waazas

6 Y © [ a dl o v 4 dl v
PUIAFITLANAINI AN a1 LEuWlan e
S X
AZIDEI AT
Y o % (3 1% dl va
AR A1N1T0ALNN A5 Laztdulan laiAx
ANNANDZ

32



2. mﬁﬂ'ﬂugmmﬁ’u"lﬂ (Conjugate ~ Spinning

Q::IQI o

Technology) At e Ale fansaiag
LANANAY  Wnusui ke N n1TINNZ AN
< v ' o 1 v
ANLAY ynNaunszununistaly Wy ldannu
AU AU LYANNYINARINAALNAFNAZLLNARNATN
o [ = Q91/9/ = P~ a‘ai
NULEY  2ALAE  FEULUUAANLARN  NAALLATN
NIZAN N AT IATNUNG LAZLTIARY [NTZL21UN1T
o =\ 90//

aalduenanmss

3. N1SV194 Island in the Sea Iaeitluldulenn

WARLNASANTUATY  LANLNNazae  LUannuay

33

Fule walimduly lulagliwasuansnaanun






SNome of the many forms of polvester fibres, from “Polymer” (Me De Miru Kobunshi), Polvmer Photomicrographics,
Compiied by Kobunsii Gakkai, Baifukan (Tokve) 1986, Volume 1, and DU PONT - Private Communication.



wg’mﬁ'mmLmﬂﬂiuimﬂvﬂmmmmmm n19Mdulers

dw IQ o v Y v v
NunRann e ldd  daumnndndng Uszuans 2
YINF0 W@@uﬁ’uﬁé’qﬁﬂmmLﬁmﬁ’ummmmumﬂ
NIDNT funnemndfisamiaiinld

AN N UL UBIHN

| v % dl Qi = ¥

HuguRaNFAINLNNNIAINANNNALID AR LAY
I Lu@qmﬂmmummmmnL@‘Lﬂ,ﬂL@ummj U
HantiAanudaeinuiln m@wm@ﬂuwumm@ulw
azidemazsn lniadnnize lurneidulafivenuas

HANEOUS NN TIAL NI

36



ANNSUAITNAZLIAEATRNLA Wl N NATY

R Ay ~ A Ao o o

ANTNAINITD 1NN ATNATDNILBIANNWUNNANNINNA
Wasau LU ULleNazil@agau1nndngulavenu 1nan

lunnssiantiagasnInsauidulaveny LAAaLAEAa WLy
RININAzARS ERARNAUNIN

37



< %
ANNLIILsIIRsdulauaz A NEINTD LU
N5EARAY
ANTANINUAD LI AIUBLAUAEUNAIUNIAN
ANudaLeraalasaasIaredduly LazLnedounann
R a; QI Yo = = ¥
uastipntiaanlaiuainnisiinassaaadule
AIIUANTRNNINUTING LALLANIENEANITNFD
=X ! | cvaai ° o Y di
L2999 UeduiluaniandnAnyaedule wWeaeann
ANUAMATHA AU AYUNGANITNUBINTTLIUNIT LAL

o = v
NN TUSUBRNNTENT

38



Y al = A I = dl
AU leR9NDATHANTANUFD LI AINNINNEINANE
aging Tnavinldaznudidulaarasauaquaaasiaisnnnm
<] I =X = o/ o | Y G =X
L9LI9FDLIIANE/NN9ARIAN 1T Ll anT Auns
ANNUANLLINAALIIPAIAY/NNRIAFANGY 11 Ul AR T
LAZ DT LR A
I < ¥ QI % = <
agtnglafpuiduledanassfaalaonuudaeg
I o = e A g QII = ¥
ALNATNANNE WATNANITH NN ARINLNENE DA

Hudrlanazununi ldanimias 1a

39



ANMNUUILUULADILF WY

mwwmLLuummmﬂmﬂummmumﬂum@
mmmmmﬂﬂuumum A e e
W AN LT ﬂ?mm‘mmmﬂﬂmmq%m
UNNNIIAN AU NNRARANNLEUATLNH AT NI L
0I o v Aa o/ Qi ([~ 1 Y Qi =
AN TAAARNHULNAN LazNaINNINENNHARAN

Y v dld I Y a2

ANIEUAENHANMLILLNgS AWl iAIA
WLLLUY 2010 1.50 e iU lgaudmsaeaian 1.33
o o I ) a\ aa =
A095U  [UAAUNAN 1.14 NAALAVITAL Lasnaana ln
AU LANUTZUD 0.92 AT NNARANALEU LN T AN
v 1 95 v
TRenI1 1.00 azaagin Le

40



N1SAATNAINTY

= d9/ Qv (o] 9 A
N13AATNAINTULDULAU L eIazN1 TN A

ANTNAZAINALNE LATANDLIEU BEINglaNAN

n199AANTIUAIdEU a1 TAAANNS

SIRIIEMTIENETaN Al

@uﬁﬁﬁ@”ﬁﬂe

N v

0l

v Aa | Yo c:ll =9§ =ﬂ|
mﬂmmhmw%wummzz

V]’WGLVN’WLLMQ Lll’ﬂ FAINITAZNNR mmm m%mﬂu

AU lEUaIaINNIFTNANY LL[F]m\IﬂQ_/IM'] LigSlaiilale

Iduladanaziinlianuisngamau@ulea

unaziloyvneaniuWilnanmng

41



D

nsidasunlasthunarsluinasnuanuai

Ql
v v
oA AY Y|

antiAiliAesuatudulanatin auiimd

@zﬁuﬁ’ugmmﬁ@q Laznn iy iduladainszit
LTTinasiAn “Nsafadasanuten” daiadls
fasasdrianindulodunmsiargnilasuulas
AL ANHNFAULAZAIINAL LAZDNENHLd W el
AaupsziinanagNInngdn 50% %uiﬂﬁmmmmﬁq
AL ANNFAUALINAAINHLAD L TAINDILUEN
NAIRNNTLTBIFIILAT

42




ANLFAANNLILUNATIUNAAANURLA U LAY
WUNZANANS LA UL A NA VLA U899 0T R TIaN19ALAL
= = dgl/ v 1 = v | v 1
1TRNALIDUADNIAZAYDE] UTAFABINIT INHUNIAINUFAANIS
Nasaady duladmarauusndaialsidant lugnmnn g
o v Aa 1 o v Y
11N N1 LNANITARLLANU LATIZF19NE LUARNLE W Lel
Y2 o Y < QI Qi9/ o K =KX
AUTFN1TAAFIURILE U L2 LT URIN ARIANTN D
unu iaagiulanln azdasmulnls idulasssnans
Auleng audnd uazunand azaanusanaNnN Ient]
MO NFINI1 1800C Tuanizniduladainszviazanisn
LASVARNAZANSY LAZAINTONANT W W lsiann R a
Hannldls atinslafindulaRameasfiaannieanaeasLai
nuln e ldlminegiAwsiudacula .



UNN 2 ngauUNLE Wl dnsg o
Aulaanunsautieen oy 2 dszinnlun) Ae
1. 18U laNu1a1na27:88 R (Natural Fibres)
2. Lﬁuiﬂﬁuwﬁﬁmamiu (Man-made Fibres)
W lasssnanngnisaniaan iddluanutlssinn v
RPN RID L SRR

Y Y = , =< = 9

1. ulanlasnannig (Vegetable Fibres) Tas9uDaL&

Teiflnel (Cotton) auDdwlaunand (Flax), i@l
Ua uaziaaiinau] iy dutlzsn dnavman nane us
Aulamantidoulugjarigaulsvnatresag g

(Cellulose)

44



2 1dulanlpunanndms  (Animal Fibres) 141

TlenlAunanndmd Wi Wy kN 19e Wn LHua T

Y 1 dgj P =\ [
Aulevataridautsznouaninnasilupng
UsenavuLilulienu (Protein)

3. i@ulenlannannugann  (Mineral Fibres) @9l

AReATLiel 1T LN WA AU NE WAAZHeN EALNIu
v [ v
FuAINNAIURalan I wazAansau taganie
A2i198914% 12191 (Asbestos)

45



AU lannyEnantuaINnLlsean laluans
Usznnme
1141 lansmanlasunaN INAALNASEIIUTN G

(Natural Polymer Fibres) Lﬁmmmm@ﬁm ﬁ@@j
o 11 < = o v v U
A uuuNldTazdulneg  vizaansuaeesu el
AN atiunyEddNfniINisallamle 1§y
laNAaanig | 19gau 131A4 13 ArdLaa 1AL
WARALNASEITUTINADN LA HNINEEUAY AR WIN
TUIRUAINNT 1134 D2iang UNga 110w

2. vduleadunad (Inorganic Fibres) wludulen

6

a dQ{ I v a = | v
NIRRT WU LeN9 1m9Hn vzalany Wumu



3. wuladamazy (Synthetic Fibres) wlutdulean

dounnnazlannanngnanvnssntllnnasy 1y waa

AALAAT WARALRLNA WaRezlATlauLIng waad lntla
LAANAEAR LTWAU

47



NFTUIUMSHARLAU NN YBHEINRAUY
Y 4:1 c A 493( = o I v
AulenuyenanauiaI g luneasnan
yiald usinfaziaginesldndulantanlgiumnn
i duledalaaraan Wulaazmnn i{ulaneala

awmad iduleluaeu uaziduluarlpsan (usu 7
Henld dufuanuaTasiuingiiagy nnsuan L

6)

191az N1 lagN19UNLeN "ualLla s N19INA NN

Y a | dJ = | ‘@ a 5, P
:ﬂLﬂ@IﬁJL@Q@i‘lﬁﬁyﬂ TILTILTENIT "WRARNLNRAT LbA
11181

a c*ai v o I ] 1 v
‘W’P]@LﬁJﬂ’j“l/]vLm\qu]’m"]ﬁ‘ﬂuN’\uLL')uﬂﬂLZQ‘LAGLEI

48



1 Y v ¢ = ac A
N1sUULAUMERILATITUNAINIT e AL
1. N29TIULLILILYN (Dry Spinning) TAEIN191ILANAN

NIAZANLNIUN AN LTNAURILE U LY UIN1AZANY
v (] Q; VAN d; =\ v
LazAzFailua1INTz e ladne Haaad U lgaanun
NAUANFAUAEN Y LU L LINFAQ AINIAZaNe
A7 UNNAUNN M W 1A WinNsAUNINARLE U
laasdian nsasdman a2 lAsam g1eea U@L

49



50




2. pstlusuulan (Wet Spinning) tu1asns

1 |Qi d; = Y I Y
Muinge iwWeangulaaanainuiunatdule
o V2 -t 1 9; = QII
LAZN LI AL NITHIRAY MU YIFRRA1TAZA1EN
Wunzan nawn e e AasaNaN st AN g

agaannau Miun1snamnduleraau axlasan
LATEINNEIR

51



| 11 L'

i Rl

-




3. NstiuktuaaNazang (Melt Spinning) Tag
N1UNATRNARA U U VAR ULVAILANIAN DALEU
TN un AL le B9tlaNaNILANEITNAN 1138
v dl (o} v Y < o/ 1 O < v Y
A15a1 AN gl udesin ldantlusaadns
o v o v P~ d? v all |
N ilsznednrununIsnanuInau il len la9n
gy Ul e ey WaRLRALARS NaA laa N
T194M 9

53






o) Qi N 6 di Vo
AN aguLl asreenaatues Walasu
ANNEAUATNITDANLUN LA FI9T)

1. AT INNANABN WRALNDS (Thermoplastic

Polymer) unediuasianunsavaeusalddasnang
Xauudnudes Wevnlsiduias nvaenLaznns
Fusarinlduane aks Inglifnadeiuandmin
NILNTNLAZNILAN 11 WORR MFITL WOR bRAAAS
a6 (11 TAsaa39ULILIF UM (Network)) wazle
FupTeRdane (11 WAALAALADT NAALD WA NAAAY
Taslalulng wlufu)

55



> WeasTymaR WAALNAT (Thermosetting
Polymer) LﬂuwmLma‘wmmaammmimL@W%
AFauInITUANN EasnNsFanse iU AATNe R
Lm@i%umwLLG}NLLN%‘LAL@@M Falauaqnudau
LFIDNAA°] ‘wmmzﬁmﬂmLummﬂmm@@u%
FnaneiussEawTlt0esdanse faasig by
HanNunasian las (Melamine formaldehyde

resin) LAz lWn1lah (Bekelite) tolufu

56



ANHUSNITAALTYIRNINY LU LF L el

1. naiidludiuilaidussden (Amorphous
Reglons) T BafianunIniUTn wazALTL
Foiuaiu Buniaenliadand g usa
Fgauilaiudauss

2. 131nnilugauidussdas (Crystallme

Regions) TurAnndd lsianansofun was
At ndauiufoussreadulaiiasanis
Tuanameasflusziiian

57



v A o I zﬂl | =
3. N19ALTENFUDIAILN LTI LTI IR VN b1 N1

KAulel (Orientation) lULF NN HA LN LTI

=\ = o v o v QI
2 LI LILTEN A AN LU LN BRI Ll 1 LA
AN LD MU UANTN LTS ANANN LA LN L 1

Terlg

' <
Aarunussidiey

anui luusuday Anuidugeeang

=y
-
R

58



v&@ulale (Cotton)

an1sugnelanil
i

Nnuansn1lan

1
ansilanide



http://www.eto.ku.ac.th/neweto/e-book/other/fai1.pdf
http://www.eto.ku.ac.th/neweto/e-book/other/fai1.pdf
http://www.eto.ku.ac.th/neweto/e-book/other/fai1.pdf
http://www.eto.ku.ac.th/neweto/e-book/other/fai1.pdf
http://www.eto.ku.ac.th/neweto/e-book/other/fai1.pdf
http://www.isaaa.org/resources/publications/pocketk/foldable/Pocket K5 (Thai).pdf
http://www.isaaa.org/resources/publications/pocketk/foldable/Pocket K5 (Thai).pdf
http://www.isaaa.org/resources/publications/pocketk/foldable/Pocket K5 (Thai).pdf
http://www.isaaa.org/resources/publications/pocketk/foldable/Pocket K5 (Thai).pdf
http://www.isaaa.org/resources/publications/pocketk/foldable/Pocket K5 (Thai).pdf
http://www.isaaa.org/resources/publications/pocketk/foldable/Pocket K5 (Thai).pdf
http://www.isaaa.org/resources/publications/pocketk/foldable/Pocket K5 (Thai).pdf
http://www.isaaa.org/resources/publications/pocketk/foldable/Pocket K5 (Thai).pdf

Establishment

15-2% days

VYegetative (1)

25-35 days

Flowering (28
bud formation (2a
flower opening (2

B60-F0 days

b

Yield formation (3}

30-30 days

Ripening {4}

15-20 days
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1. Bale lay-down, Mixing 2. Bale opener 3. Opener 4. Scutcher or Picker"”

A spinning lot is composed by laying out a Preliminary Opening up Further opening and cleaning;

fairly large number of bales, in order to opening of the into tufts, pneumatic? transport of the

achieve a good mixing of the raw stock. bales cleaning material to the card or forma-
tion of a lap.

5. Card

6. Drawframe

"no lenger used in modern lines

7. Comber

8. Roving frame

2 by means of air

9. Ring spinning frame

Individualising the fibres
Cleaning

Orientation

Sliver formation

Improvement of
regularity in 1 to 3
passages
Cross-mixing of
slivers; blending

Removal of the short
fibres (up to 25%)

Cleaning
used only for high
quality yarns

Drafting to a
roving

Slight twisting

Drafting to the
required fineness

Twisting
Winding




1. Carded cotton yarn

roving

3. Principle of ring spinning
"'n=rpm

2. Combed cotton yarn

The ring spinning principle is used to convert roving into yarn in both the
cotton and the worsted systems.

The drafted strand is wound onto a spinning cop which is driven by a spindle
at the same surface speed as the strand Is delivered. Twist is inserted into the
strand by the rotation of the traveller, which runs on a circular guide - the ring
- and is dragged around by the strand. Thus the rotation of the spindle is
transmitted to the yarn.

The twist level of the yarn is controlled by the relationship between the
rotational speed of the spindle and the delivery speed of the front rollers.

The ring spinning system is capable of making very fine yarns.



Rotor Spinning

sliver

B s SR Ly

1: Principle of rotor spinning

rotor

2: Rotor yarn

Rotor spinning (Figure 1) is growing in importance because it
does not require the production of a roving and it is capable of
producing yarn up to seven times faster than ring spinning.

The rotor spinning frame is fed with card or drawframe sliver.
The sliver is opened up practically to single fibres and simul-
taneously cleaned. The fibres are deposited as a consolidated
ring of the required thickness in a spinning rotor by the
centrifugal effect. The open end of a seed yarn is used to
withdraw the ring continuously whilst the rotor inserts twist
into the withdrawn strand. Spinning systems in which the yarn
is assembled at such an open end are called Open-End or OE
spinning systems.

Rotor yarns (Figure 2) have a different character from ring
yarns. The fibres are not so well oriented and are frequently
wrapped around the yarn in “belts”. They are not as smooth
and as strong as ring yarns but usually are more uniform in
their properties. Rotor yarns can not be spun as fine as ring
yarns.
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__ Leaflet structure

Micro fibnls

Raw silk filament
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