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Subproject 3
Spinning and weaving for cottage level

by
Songkram Senathaml, Suchada Ujjinz, Rungsima Chollakup2 and Wanida Pasookdee’

Abstract

Research on technology of pineapple leaf fiber utilization for fabric and rug was carried out during June 2003 —
December 2004. Pineapple leaf fiber ( PALF) was extracted by decorticating machine, and then degummed and bleached.
PALF yarns were produced by 3 methods as follow: included 1) low twist spinning a bundle of fiber, 2) holding fiber
together by knotting 3) spinning PALF-Cotton blend fiber. Three woven methods were compared i.e. 1) single or bundle
PALF as weft yarn, which passed through the shed of the handloom 2) PALF-cotton spun yarn as weft yarn, which passed
through the shed of the shuttle loom and 3) floor covering and wall decorative woven. Five fabric woven patterns were
made as follows: 1) plain 2) basket pattern 3) crystal ball with frame pattern 4) applied crystal ball pattern and 5) applied
giant crystal ball.

Pineapple fiber (PALF) dyeing condition with reactive dyes was studied in order to utilize dyed pineapple fiber
for various products. The warm type and pale-brighten colour reactive dyes, Levafix-CA, were applied to dye PALF at
maximum temperature 60 °C in order to prevent rough texture for dyed pineapple fiber, and to yield color fastness to
wash and light. Four important dyeing factors of reactive dyes for cellulose fibers were studied: dyeing temperature (40,
50, 60 OC), salt concentration (20 and 30 g/1), pH (8.5, 9.8, 10.3), and liquor ratio of goods to water (1:15, 1:20, 1:30)
using blue dye as representative at concentration of 0.1%. %Exhaustion, CIELAB colour system value and colour
strength represented by K/S including the wash and light fastnesses of dyed fibers and dyestuffs were determined for
various conditions of dyeing factors. Before dyeing process, pineapple fibers had to be scoured with soap and bleached
with hydrogen peroxide at 85 °C in order to remove impurities such as pectin and oil. It is found that the optimum
condition of 40 OC, salt content 30 g/1, pH 10.3 and liquor ratio 1:20 yields %exhaustion above 90, brighten blue colour

with excellent wash fastness but poor in light fastnesses because of easy oxidation by sunlight (shown by yellowness).

1lndependent researcher
*Textile Technology Research Unit, Kasetsart Agricultural and Agro-Industrial Product Improvement Institute (KAPI),

Kasetart University, Chatuchak, Bangkok 10903, Thailand.
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o o = <Y an 9 o A A :I @ = o ~ = 9 ]
myFndvesd lausngaredsnsdeuin iwerllumsmuiihmiin Tuanavesdaendasniniiunsndudi lodnielu

Y 9
wdulandn

4

- Adalos (Sulphur dyes) Wnvzldaiunazdu lFdonddt wara nsum Sduazdonlda siagn
NUMUADMIFALAZNULAT (Vigo, 1994)

= 9 =) Yy 149 A 1 ' an
- AUUNNDD (napthol dyes) Glﬂ’d’dﬂlﬂﬂlmgﬁ’\lﬂ\ﬂllﬂ 'lmm aay Laasiviaay ﬁ']ﬂ?ullll,!fw% UANITNITNIT

v
3

Y '
ongaonun desdoudeinii ANUAINUABNITARAININ (NBIYATIHNTTUFING, 2521)

£

v ¥ 1A

< 1y S A a 1 Y | < i
- 43n (vat dyes) Wuanliazanei iedonvzdealdassardnmnzauiondoulfidluansi luiian

e

@

a 1 2/ @ 3 a IS { ] :‘ 1
uiase uaazane lduazgadulaoduleld wasnminiseond ladldnauuuiluansniiduas iazateri @nquil
fianuamuanga uAsINIABUINGN (Vigo, 1994) ddonlddnguugiaie q du deeldasniisae 1dun Tadow

a U
Ed
@

v ' ady
YUDYNUYUHUNYDY

1 4 dyd A . o aa
laTasda lna waz Taan Wl uonaniilindenas wetting agent $1uUa5IATN]
2 . G aa : Y A aa Sldc!' 12 ~ Pt
- @ solubilised vat dye 1Hudfiazaieiirla Ianunumuaiden vaglidnaalann ualinnuweiga @
a & Y A = 4 o A = =
wilativzdoadi Tadonlulasduaznsadaysneginzalsingdoenin
g Y = Yy A Y o A as ~ & A ' o ' P
anlslumsanumsfondluduleduilzsa Ao A5ueaiivl Fallanuainuaemsdauazamuasuadlda
Yatiow1Flugaamnssudane (Allen, 1980) 1iipe9nanbaz v Inseas19d ail (Shore, 1995) A
= =3 =t a 19 o o a < =
1) nyjsueaiilvesdamisamaiusy Innauidudulowag Taa i ldinannuudas o 14@
2) nyjnse Turlesu Frenszareduaziliaaiuiwag Tad
[ 4'1 1 = = @ 1 o
3) vilweuszrHINKIueaN UMY Ase Tuneasy

v Y
4) ﬁJQJ“’Ii’JfJﬂTi’dgiﬂﬁmQWﬂ@]@ﬂﬁﬂi%mﬂﬁ’ﬂuﬁ?

a Aa Y a4 a A I 4? o v v dy . .
2.3 InBwavesmsdendviiasueniivl Yuiuileduasil (Carr, 1995 ; Milner, 1992 ; Vigo, 1990) :
a A 9 a 9 d? @ A = A A A vy 1 4
- gamgil - mydenldgangilumsdon Junulszinnvesdiueniivl naziniosiionlddon  Taouiield
<3 A A v ¥ v ' v < =5 <
i1l 3 wia Ao MIGoNTBU (80-100 °C) MITOUYU (40-60 °C) HALMIFONITU (25-30 °C) TIAVDIAIOUBUILLNA
1 o Y 9 1 Q' a o Y [ o =5 Y Q' aaa ) =
n uamldnielumsdenszgnnin mamugangleziliaadasimsiuvesdnudulonazimnlfasesueaiinl
A A A v a aq U Y o A A &
- nde : dsreumsgeduduuluanaveusaglaa  Taedndldlddundeunaazindonasies
Tao lmslfindeunsdessziamsiilanzidotu g lidanaznou  msldindenaswesazilimiiumsga
4
Fuvoudule1aa mldatanuduan
1 < 1 aaa a o 4 A = 4 1 = 4 =
- manudunsa-an - UfAseveImsRaiuszedimes uie Bi5es senitniduaznguleasenduea

a A a A a AL A4, o ! A d 2 ' A
Wﬁgiaﬁ ﬂglﬂQGLUﬁﬂTJzV]Lﬂu@']\? Iﬂﬂﬂﬂﬁﬂqﬁﬁﬂﬁﬂglwuﬂlu LN@ﬂ’]ﬂ'J’uJ!ﬂuﬂjﬂ-ﬂ’]\i UAZYUUHUINNUYY LUANTTINY

U
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1 I 1 1 o Y a a a A o v a 9 A = o
manulunsa-aann 11 milvaadszansammsand TasialdndienldTeawes wSe TmAeuasuema
2 ¥ & ; ady A o g & oA 2
Favz Iennuiunsa-a1a 8-12 nsdlndenguugiiar dnldmnnuiluniaaaigaiu

- avanavveanatnetduly (Liquor ratio) : mM3l¥dandinveaurnalmeaduled wiliensimsnnd
Tudulege uadesszidhiliinannuaalumsdon Taea T luszdvringaamnssutinld 20 : 1
aw d’l o = o A 1 9 A = v A a a A T I
Tuadveil sximsanpiledeniinademsdoudiveaiinl 4 lade Ao gavgl Uswaunde manwilu

A5A-AN azAdaIIEINvouradnedule

[ ﬂ d
nglszaen
A = o a A Y Ee a g v
- IWDANHILE WA U ﬂﬁW’LWI!ﬂi'ﬁ]\ﬁ’l@ﬂuLLUUlLﬁ%QﬂﬂiﬂW]mﬂﬂzﬁﬂ GlUﬂiZU?uﬂWiWﬁﬂ!ﬁuﬂWﬂlLﬁg
Ay
- HWURT
A = o a o o Y o
- !W?Jﬁﬂ‘]eﬂ“l/‘lﬁll“LlﬁﬂI,HJUSUENNaﬂﬂmm%iﬂlﬁuiﬂﬁﬂ‘ﬂziﬂ

- iednilaseninanemsdendsueannluduleduilzsa

A = . o o A ~ a A 9 o
- WMIMSWENE ( Matching ) dsudsuonnyiadooulwduloduilzsa

AaA o a A v
IHAUHUNITIVY
I A
ﬂWi‘V]@]ﬁ@\HL‘U\Hﬂu 2 AU A
A Y Ay a o ¢
. ﬂ'li“ﬂuﬂ']ﬂ NOWNURT LIaSHANNUN

V. Madeud
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Aad
IHN1INAa0N

d' Y A a o d
AOHUN N. NIINOHNINHLUASHAANHNDUN

[

FaqgUnsainlilumsnaaes

1. nsesmnadulesuuuEy ( Hand Carder )
[ o I I Aa o v A A
I¥eanazdnssadulodutlzsaliiluszdion vemduleldiludasy Maadeanisouazdalaniasy

i g Y a9 ' : '
ponll edaldnunszurumssasazmsiluldduduimenianuaivave luvinadude  nsesenadulel

@ ﬂ a9 A = 9 tg‘ zgl £ Y ] 1 v A
ANHYUSL uuﬂuwumumma Llﬁﬂll"lllﬂﬂﬂ’ﬂﬁ 5U¥1I 8 U “Ijﬂﬁuﬂﬂigﬂﬂﬂﬂﬂﬂ 2 LN uﬁuwmmmazmmm

LY 1 ] 2L Aa o E) 1
wnuilseguunriunaniinaanuutiulduaazudly

g

m?mmmﬁ'uimmmm’u ( Hand Carder )

A v Y
2. n3esmudulanuudonagy (Drum Carder)
Y o I 2 a o w A A
I¥eanazdnssaduledulysaliilussdion vemduleldiludasy Maadanilsnuazdalanilasy

TRER Y 9y ' : '
oon ) edalinunszuumssarazmsihuliidlududmeniianuadivave luvinadude  wsesenadulonny

Y Yy v Yy a o 4 P | Y Y ~
[ARAEY ﬂigﬂﬂﬂﬂiﬂﬁﬂﬂuul 2 99 umawmaaumamiwuumnuﬂﬂuuazmﬂwmmimamau“lmmuaamgun

A Ao o . . R o
2 1793 UAZHANHUEIUNIY ( Specifications) AU AD

8mM3 1309 1 1n3099 2
1. idaimanansonsa 30 N5W 50 N5u
2. 1idurgudnaisde lua) 90 Jaawas 190 Jadmas
3. avwemveaalidulefild | 280 fadwas 600 Haauns

9 '
4. 1minngeq

3.8nlansy

6.5N1ansu
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IA709819 — 30 ASU (M 1) IAT09819 — 50 ATN(T 2)

inFosaadulonuudonsyu ( Drum Carder )

3. 1p3eailudme

a Y & Ay A A y 9 Y v £ o wa
%uﬂiﬂiﬂn/maﬂuaawquuazuﬁuau 1/1ﬁmﬁﬂ“ﬂuuawaul,aumﬂuuumaﬂum

=

in5eiludalasaly nsoatludelasaunan

ingoailude (Hand Spinning wheel)

A = v o
4. !mmmumammﬂﬂﬁuﬂzm

A 2 Yy v
nFeImUnaguaudulesa
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& v
5. IN399N39018

A Y v
IATDNNITIDANTYNTDAY

= Yy v A d‘ Y
6. YAIBNTUMNLBUIATOINIDAEY

| !
ALy

TR T

= Y I A
AN TYIULTUAYYU

R

a v O s W
7. AneruuuAIAY
v Y

& o s o & 4 " o 2 2
Wuddelae enusoiuny uazinasuineldanasedd enunsanefuaning 12 17 uazend 36 1214 3

a o (Y Y A Y 9 (=Y 9/
ANUAT NI VINAUMTYNLAUIU Taseese 2 azne uazmmmmmgﬂamaﬂm"lnmwmmu

4 9 R
ﬂ‘ﬂ@wul‘uuﬁ\iiﬁg
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v
Y v v

Y a
8. NNONINIDEIUHIANIG 24 U

2.

& A a o S 2 4 !
Wunsiialaswazglnisilave annsanedlanddue 12 — 24 47 Hilassaznefannsonealnaio

Ed 1
Al 2 AZNB D19 4 AZNO UAUEN AUNA LAZINMBEDNANTDNAUIAINAIOAT 4 4R

= Y A < v 2
ﬂﬂﬂN1‘BuﬂTﬂiﬁlﬂﬁﬂﬂlu1ﬂﬂ’JN 24 U9

Y |

a v 2
9. NNONINIVYIIVUIANING 40 U
A a R Yy v : 2 A A
L‘ﬂuﬂ%uﬂjﬂjQllaza‘ﬂﬂimvluluﬂum\‘] ﬁ’]ll’]iﬂﬂ@ﬂ1hlﬂﬂ3']\1§$ﬂ?1\i 24 —40 U1 MIﬂiQﬁgﬂﬂﬂﬁ1M1iﬂﬂ@

4 1
AINA0AILA 4 AZND D4 12 Azne IAuon Auna ez mdsuiamnsaiannalaaei 12 ga

v : : Y
Anefasialnselivuianing 40 10

35mMInaaed

—_

.msAnpmsiludeszuvtheTaanyasng (Cotton spinning system as cottage level)
2. msAnmmswaadumedulsa Tasmsilungudulosndlrenaod ( Twisting)
3. msAnuImswaaduaedulzsaTaesmagniudulood (Knotting)

= 9 . .
4. M3ANEINM3INOAN ( Fabric weaving)

5. MIANHINITNONTY ( Rug weaving)
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35NMINAa0g

= Y
foUN V. NIFDNE

[

o
Jaqaunsaililumsnanes
1. duledulzsairumsyadiansesyadilzsadrahednien nazmsvianudle Tamdeu laasen
4 = 4 Yy 9
a6t waz TsReounsvoun Ut 4%
an = a Yo o a o 4 o w
2. @5ueaiin wiia Levafix CA la5uanwewnsizianusim laaas (szmalng) diia
' ' s 2 a
3. ?415908eud (Auxiliary) laun Ts@eunas’lsa, Tadeulumsvewa, a1sdniamese (Dekol-S)
[ o a o 4 o w a o = a o d o w " a a
TasuarmeymsizrianusEm laaans @szmelng) $1ia, v Yo nildaual $ide @jifeusia ueuuazuou
a [ ' a o o
loooiin (Saporn 4485) 185UAWEYIATIZHIINUTHN Boehme Thai $111a
4.1n5099A@ Lovibond RT 100 Reflactance Tintometer
5.1A399 UV spectrophotometry
6. 1304 Laudry-o-meter

7. 1n399NAA01 Xenan arc

35mMInaae
= o Y U
1. mamssumanuazaaduladuilysa

' 1 Y
idnledulzsaiiumsyadiomiowyaludulzsa sgimsdedehodnlondudu 4 nSudedns uda

@

Y v )
Fadreri imsamaudialunsy diedeamathundnumsdond szhwninnuazeorauazienun Taenssudsea
a 9 PR ¢ = oA v 1A A a ™= v 1A = Aa
Tugii 1 Taeldmsaliaeil asdindaesse 1 nfuaeans ayiienyia lulilszy 1 nfudodns TmAousana 1

o A J J o A = s 0. o 1A [ 1
NINADAAT ‘laimmmﬂasaaﬂ‘lw 50% 2 NTUADDANT uaﬂmmau"lamaﬂ“lw 32 °Be’ 2 NSuA0ANT 1udnsiaiu

a

9 . 2 ' ~ o ~ Yy a = o v 1A A Y o
Gll'ﬂ\uﬁu‘lﬂﬁau'] 1990 20 V]Qﬂ!ﬂﬂll 85 C U1 30 U Llﬁjlﬁuicﬁlﬂﬂﬂm]:ﬁiacﬁalwm 2 NIUADANT !W@!ﬂuﬂ?aﬂ

CY

- ¢ /e v v a4 a Yy v v Jy
imnalalasnunleseonlaandiaunae uazilsuiilunarsdionsnezdan Nguwgil 80 °C udrdndieiiou
Y
J 0w
HAagHUIUAUATIND
1007 ©
90+
80T

70+ Na7S7OtZ g/l T

CH3COOH 0.3 g/l
60T

S ey

80°C 30°C

50+
404

30} Sequestering agent 1 g/l 10 mi 10 mi

NaSiO, 1 g/l
201

101
0

H,0,50% 2 g/l

min

t t t t } t {

NaOH 32 Be’ 2g/l

0, 1Q 20 30 40 5 60 70 80 90 100
51U 1 Fupeumsihanuazerauazlonvinduleduizse
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= U d‘d \J Y S
2 msaneifodeninanemsdond

a

o { o [ @ 4 @ % o
wduleduilzsai ldagimsutailu s niu efnuiledevesmsdond Falsznendie 4 ade Ao gangil

U

[

3 55&1 (60, 50, 40 °C) USWaunde 2 32F (30,40 g /1) ANWTUNTA-AE 3 T2 (8.5, 9.8, 10.3) HaLdATIEIU 3

¥ Y Y 4 1]
see (1:15, 1:20, 1:30) 5IUNIAU 54 MINAADI 11 2 51 Tastivunoumsdondas 3UN 2 1 volumetric flask tag

L1}

Boulu water bath ANWEITOV 200 rpm AU UVEAF 0.1% ¥ Samdail

2.1 ﬂ'mﬁ@ﬂﬂﬁumemﬂyﬁfdauuazﬁﬁ”ﬁ%’auﬁ’amﬂ?m UV/Visible spectrophotometer (Hitashi) ifn13
ganauuaafinnuenauiidudassiaamsaganauuas|¥gaga emuranium %exhaustion

22 maf1dluszun CIELAB lumsszyveadudotheii ldnnmation §161n309 Louvibond Reflectance

Y
. . Y o [ o I
Tinnometer Colourimeter 1ag ¥ D65 tiag 10° 11N15IAA1AN ) Al

Yo ' ' . [ A Vo 2 o AA o Y A Y
L* 18 muaninnuaing (Lightness) 91 L* ¥AUNINY 0 ©HU18DI WQUAAT 071 L* UAUNINY 100
=K o A
HUWOIAYUTVID

a

@

Yo = A A k4 < ' =2 as Y o 1
a* Gl“]fﬂWﬁuﬂﬂ’J']mﬂuﬁLlﬂﬁWiE]!,"UEI’J 01 a 1WumuIn vaunens INQUADDNLAN D a Wumay

@ ~

= =S =S
NUIYDI YU DDNIVYD

a

Yo S a v & Y Y &
b* I¥hmuannuiludimdeswserhitu &1 b fluswin nuneds Saglidesnmass &1 b Wusiau

@

=3 A A 2’ =Y
Muede Jaglideantiniu
<3| @ y oA o 1 = ] 1< -
h* (Hue angle) (Judataviisz1ydn dogludmmnialalu color space Hrteiluoim Tag h=tan'
[b*/a*]

a

"o "
’(,9])1 h* IM1AUY 0 83 ‘I’i?ﬂ 360 0971 U Y UaALAY

(Y 1 =
1 h* 191119 90 BaeN waa i udivaos
(Y] v
&1 h* 1917 180 0eN waauiluden
" W R :’ a
&1 h* 131 270 9N saaaIuiluainey

C* (Chroma) 92 14anmanuaalavesdfitinnuaiami 9 G'?q‘lé'mﬂmmmammxﬁ'umwmqa
Suiiaf a* = h* = 0 lFadumiwesiiedia Tag
= (a*z N b*2)1/2
K/S value Taa1d Ku-belka Munk equation (Aspland, 1993)
K/S = (1-R)*/2R, 1if® R 1§]uA reflectance eua«5'1ﬂﬁf’f@yﬁﬁﬂawuﬂwaﬂﬁuﬁﬂﬂﬂﬁuggﬁq
qaga Mge uaaede anuudassuead
2.3 NATOUANNAINUYBIAADMIFNWON (Color Fastness to Washing) A1 ¥1ATF 11U ISO 105-CO1 :
1989(E) MINATOUANNAINUVOITADUAT (Color Fastness to light) A1M VIR TTIUUBN ISO 105 BO2 Lﬁmﬁaﬂﬁmas
Tumsdendunassianuileieiiinalunsdondaediethe
anuamuveddemsdn  Wumsdsediuanuamuvesddondemsdn  Taesiudumedaduiug
waspuilszneudisriadudions q udnhlldnnuannznasudieinieamaaeunsdn Laundry-O-Meter
(Good brand-Jeffreys, England) wéTﬂmmfuﬁﬁmmigm'hﬁﬂﬂmﬁauﬁ@ﬂaﬂﬁwn (Evaluating staining) d1%5U
dudevzi i 3aam/dounlasve d (Evaluating change in color) Tagldinsdaina (erey scale) Fufhuusuiiond

o ~ = v Y Ay A v ' Y = VY Ay Y
llW]3§"Iu'JﬂL‘l.]ifJUmfﬁJﬂ‘]JWWﬁi?)ﬂ?ﬂﬂV]ﬂﬁ’t‘)‘]JLLﬁ’J T@ﬂﬂmmzmﬂmﬂmmwmmﬁszmnmmaﬂ1&1nauuawm

4
v A

- [~ o
m3dniunsd ana noldues D65 Tugdiia (Aurora) Tasuiuilu 5 sedudsil fe
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FTAU S AUIN (excellent)
FTAU4 @ (Good)
szau 3 1unais (Fair)
JTAU 2 ﬂmmwﬁw (Poor)
JAY 1 ﬂmmwﬁmm (Very poor)
HAaEITAUTUE080DMIIUTLHAN 4/5, 3/4,2/3, 12
ANUAINUYBIAdBIa TasiudumeiuseunTzATHUAIULA 4.5 x 10 cm ﬁuﬁmmﬁgmmuﬁ’miﬁﬁyﬁu 4
ANUAMNUVBIAABLIAWANANTY 68 5ED  udmiouadenasa Fueusiia lunseamadenuaa
Solarbox SDL (England) ﬂuﬂizﬁqﬁmmagmmuﬁmﬁszﬁu 3 uay 4 nlasud Teeeumsnlasuadansdmna
FUAINUNUANNAINUVOITADNTHN
NwutazeenuuumMsnaaedlasly Multifactor ANOVA  uazilssurieunnuuanaiaiyuy Multiple

Range Test U@ Bouferroni
°C

60 +

50 +

40 + Dyestuff Soda ash

\ 4 + A 4
30 Wash off and soaping
4 30°C 50°c _80°C
20 1+ Water
Sequestering agent 1 g/l 10 min\/ 10 min\/ 10 min
10+ NacCl
Yarn min
0 f f } } } } } t } {

0 10 20 30 40 50 60 70 80 90 100

4
o

51U 2 Tupeumsdoudsueniivl

o . Y = u =S

3. M351 Colour triangle lagl¥aigvan 3 &
° . A 9 Ao v Y A o A ' Ta
M3 Colour triangle aztdpnanzMsdounangalude 2 Tunmsdond Tasuisvesvesduuaazuud

o I 1 o 3 =y 3 2 1] @ @
nan Wy 6 daw duiuazladnanua 21 8 Teeldanududuvesdsiuilu 0.1% udnndeuduleduilzsand

9
o o 1 o . ' ' )
WRMITAMIA ) 793l AD %exhaustion, MATUTLUD CIELAB 195uRen U0 2
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m3&oudlu water bath

C4 ' o g’ 1 4 o
Qﬂﬂimﬂﬂﬁﬂﬂﬂﬁﬂiﬂu(ﬂﬂﬂWi“ﬁﬂ HAYNINTIIUY Lﬂ?ﬂ\?ﬂﬂﬁﬂﬂﬂﬁ‘]ﬁﬂ

N3 EEJ} o1 Launder Ometer

. , . -y )
310 3 gilnssinaziniesdon1dlunmsdounazmsnade
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Han1Ineaey

d' Y A a o d
ADHUN N NINONINUHUATHAANTUN

a1 msAnmmMsnaadumegulesalasismstumeaduilzsa 100 % luszuudhelaanbnsns (Cotton spinning

system as cottage level)

T
o

Y o A J Y 47 A Y 1a 9 o v @ @ @ @ ~ o

I&iimsnaaesii nqumsnedituiieslanwife i 2 dwalannde dunesiwiu Janiagiesiil Tash

~ 4 o @ 3 < A v A § o 1
dulenldanniasamsin 2 winsdaduilszine 2.5 Sudmes  udr ldruaadgaimn il lhadelszne 2
< A S A = 3 = o
Wudwes elszana 1 was uaziiensnn 85 iruAmesasynlaelRIde 18 1daeaaiudaligniudule
o ~ (] =3 &L Aw Y @ o Y
dulgsannveglunsziioadiianvusadiedtlosiumsianszneveadule

o o o o & 2 o ) { o o

nmivldiuduledulysaiinmsde ldiiuas Tasmsihjodulodssuadhiionasuiudmsude 011l

. 2w e 2 ; o 2 Ak e .
donartuaslluujudule udrl¥ienas T duiu Tl lddenyudae e lvsjudulodiuai issdnsuziluneu

a 1 o,

Aang eIz 20 wuAwasHsaudmaanuwe lv (a'lanes) udqdaldoen

\ o 2wy o g sy ans
mstludludie 1dihain1dlldudramsesionsenin var TasuaninszuirumsnandiodulzialasIsilu

Moeiio naaslu 51 4

- = e

andulonazms

e

=3

auduleaanain

msaaduloduilysa
9

A

flumederian msilude manlu

51U 4 msfludedulzsadaeiio
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= a Y Y o 4 I v = s . .
n2. fﬂiﬁﬂ‘ﬂ'lﬂﬁNﬁmﬁ‘l—!ﬂ1ﬂﬁﬂﬂ3§ﬂiﬂﬂﬂ1iﬂuﬂqN!ﬁualﬂﬂ13ﬂ]ﬂ!ﬂﬁﬂ’3ﬂ1 ( Twisting)
Yo A Yy o = A o ) Y o ] to o o a oy
vlﬂ’i/ﬂﬂﬁ’ﬂﬂﬁﬂﬁ‘ﬂ NANLNTIUDTIUAING LaUn 32 N 2 NMUANYLUN mmamu“li WHINYNITIU Lﬁuiﬂ
= < A v o Vg ' o
wi%’iummaamzﬂm&'uiwwmmiﬁufnﬂﬂml,azmivhﬂmnué}a "l@“fu,muJu 3 NAUNITNTNIU ﬁﬂ
' v A Y A= oy Y a 0 v o g ~ Yo 1Y o g
nqmmmaﬁlﬂ UHNUIMN muﬂﬂﬂqmﬁu“lﬂslmﬂuaﬁsz mfmmu'lﬂumuwmmzmsmmw “lwmmmwumu

Y} & Ny Y quaA Y] Yt v Ay oy Y o ) = J
Toaunita 13 ud lddenenduleldivuanudosns we languduloudninlareduniianneasluh

A o 1y

: v v A g Y o : '
nguiludie T ihnguidnledudareluldseflaremanlu wdondvryunsiardiiaeasuida

&l

U v
naramanlu manlufsgnyuilunguidulelnihundor Tavdaduledulzsaluamudaiomanlu 1ddamue

' Y
parnszanar 5 — 10 o9 Ididudenimasineaunds Uszua 8 —12 ndenaeiin udiuduaednnu Iauiln

< YY) 2 J Aayy 9 a oa o g ~ A A =
manlu auiludevznyunanaidnaiuie lidumessadiFamuiiusaiovuumianlu edsdrugavelauves
vy o 9 Y A Y o a vy o P "
nquauledulesa Innganyuuainadiulauwdauleesnniniu uazvsunguiduleduizsaaulaeludeny

Y 1
davesTnwdule ndrihmsmyuniardliisoenmdens

s £ o ° Yo Y A d 9 g < Y & YN YL A A o
anwaiuauotazvadunuaugvesdude iWelumeaduman lundne 14 1iFus onaile /i

Y I 4 o q ¥ & < 4 Y ¥ v o YqIY a Yy Y v
mslodudrsoeonanmanlu evzilmilulansewa e liidumelidnvazaseld 1ddourivarududis’ll

20 9

nszuIumMsHamduaedulzsa Tasmsilungudulosndrondoid vaadlu Ui s wamsnaaeanui aenla

v v v
nmsiluduiesa 100% 1 ey luaduaveveamsamasinazvuiaveuduaies TagnasananaAIsILIUNED

1 Y [ q‘ U d‘ a 42’ Y 9 a 1 1
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Subproject 4

Spinning and weaving for industry

by
Suchada Ujjinl, Songkram Senathamz, Rungsima Chollakupl, Wanida Pasookdee' and Vijarn Pochanakul’

Abstract

This research is aimed to utilize pineapple fiber leaves, wastes from pineapple production for textile industry.
This work was consisted of three parts. The first part was to study an effect of pineapple to cotton fibers ratio on physical
properties of hand spun yarn and weaved fabric. The results from the first part were analyzed to select an appropriate
ratio for the next part. The second part was to study an effect of chemical treatment of pineapple fiber quality on physical
properties of hand spun yarn and weaved fabric. The third part was a feasibility study in production of pineapple fiber and
cotton blended yarn in an industry

Regarding the first part, pineapple fibers extracted by a decorticated machine were washed with detergent and
softened before being separated from bundle fibers to single ones using an individual breaking machine. Then, pineapple
fibers were cut into fiber length of 40 mm in order to blend with cotton fiber named Takfa 2 variety. Yarn was spun using
laboratory machines, which were mini-opener for opening and cleaning fiber, mini-card for carding fiber and preparing
sliver for spinning. Sliver was prepared manually for spinning with hand spinning like handcraft. Blended yarns were
varied by five different ratios of pineapple fiber and cotton; 100/0, 50/50, 35/65, 25/75 and 0/100. Preliminary
experiments resulted that pure pineapple fibers (100%) could not be spun due to theirs characteristics - no crimp and
friction to hold each fiber for card web. Two fibers were mixed manually before carding. Yield in each process, fiber
length after carding of blended fibers and yarn physical properties such as yarn number, twist, tenacity and elongation,
were studied. Then, fabrics were weaved from their blended yarns by a handloom weaving machine with 2 harnesses for
cotton yarn as warp yarn. The physical properties of fabrics were characterized by their fabric weight per unit area,
tensile strength, elongation and tearing strength. The results of yarn physical properties at all ratios showed that theirs
mechanical properties and evenness were not different significantly, except for yarn number and hairiness. The blended
yarns were much bigger and had more hairiness than cotton yarn (at p < 0.05). Since the pineapple fibers were still coarse
and held into bundle fibers, their distributions in yarn cross section were not homogenized. Concerning the yarn evenness
on seriplane method, it was found that the blended yarn had more unevenness in thick, thin places and neps with the
pineapple fiber content. Tearing strength in warp and weft directions of the weaved fabrics from the blended yarns were
'Textile Technology Research Unit, Kasetsart Agricultural and Agro-Industrial Product Improvement Institute (KAPI),
Kasetart University, Chatuchak, Bangkok 10903, Thailand
2Independent researcher

* Textile Industry Division, Industry Ministry, Soi Treemit, Rama 4, Bangkok10110
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higher than the cotton one, and increased with the pineapple fiber contents. To improve the yarn and fabric physical
properties, it was necessary to modify fiber quality by decreasing gum content in order to increase single fiber distribution
out of bundle fiber. Therefore, pineapple fiber and cotton ratio of 35:65 was provided to spin for blended yarns and
fabrics in part II.

In part II, six methods of pineapple fiber treatment such as 1) water washing, 2) water washing and bleaching 3)
water washing, degumming and bleaching 4) detergent washing 5) detergent washing and bleaching 6) detergent washing,
degumming and bleaching were determined. It was found that pineapple fiber no 6 gave highest in whiteness, glossy
properties, gum content decrease, the fiber mechanical properties and yield of yarn production. Blended yarns made of
pineapple fiber no 6 and cotton fibers had the least in yarn number and neps as well as the highest evenness on seriplane.
The other properties of blended yarns including the fabric physical properties were not different significantly. Regarding
the chemical treatment for pineapple fiber no 3, which was shortened method compared to no 6, the results showed no
significant difference in the yarn and fabric physical properties. Therefore, pineapple fiber utilization by extraction with
decorticated machine, water washing, degumming and bleaching as the chemical treatment for pineapple fiber no 3 were
appropriated for blending with cotton fiber at a ratio of 35/65 in the cotton spinning. Their fabric characterizations were
strengthened and glossy, which were appropriated for home furniture and decoration.

Feasibility study in production of pineapple/cotton fiber blended yarn in an industry was carried out at cotton
spinning industry by variation with blending ratios of pineapple and cotton fiber at 0/100, 25/75, 35/65, and 50/50 and
with yarn numbers at 9.3, 14 and 20. The results showed that this production in an industry could carry out successful
with some machine adjustment of carded cotton spinning process. The yarn physical properties showed that increasing
the pineapple fiber contents in blends resulted in decreasing the mechanical properties and evenness properties. In case of
yarn count factor, higher cotton yarn number (thiner yarn) induced lower in tenacity. But the yarn elongation values were
not affected trendy on yarn number change. Yarn unevenness at higher cotton yarn number provided more yarn
imperfections of thin, thick places and neps, but less yarn hairiness and no significant difference in evenness CV%. These
blended yarns were weaved as weft yarn at different blending ratios and yarn numbers by a handloom weaving machine
with 2 harnesses for cotton yarn of 42/2 Ne as warp yarn. Then, their weaved fabrics were finished as following
treatments; scouring and bleaching, biowashing with cellulose enzyme as dehairiness and softening. The results showed
that the fabric apparences were softer, less crumple-like and hairiness. These properties were approved to produce for

apparel.
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MINUABLITIVAY (mg) - - 840 858
(ﬁymﬁﬂﬁqq;gﬁwia 1,000 501)

11 : Indra Doraiswamy and P. Chellamani ( 1991 )
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1un39ifn Suiting fabric ATaUSeUReVIENI9E 2 ¥ila TuAIHANIHMTT8I1V098N (Tensile Strength) §
oo A ~ Yy A Vo A9 ¥ oA 1 I a Ay ¥ 01 d a
ANuLANAAY 1He990i Inseadeiuana ety (Awdidudetudedudmas uazanudidudensebudmns)
1 1 ~ o = ' 4 I
drumsnemermainnineandule Polyester 1 Wool ttag PALF 3z@ndn tiloanndule PALF dlwdulevery

@

0 o 4 ' I ' a 1 !
JoiInswdnudulodu liawe iumgldidule PALF vzeguuiiveuduls emaieriu’laa doulunsaidn

{ < ' o 9
Mop cloth N 1¥1dude PALF iflwduden shlddnlianudumunsadoaniud

TumsdAnmanuwmzanlumsiii PALF Pudud1sluszun Flax — wet spinning Wnaaemsi 14w

o idumeazlinunmnanitmsihududieluszuy Flax — dry spinning Taomswauidule PALF iU Polyester 1ag
Y 0w !, Y. o Y

Acrylic Tawaminaasaly mai 3 Swmsududenimsaneieeiniududouny Cover — spun yarns 1%

o v A Y o =~ Y & oy & Y Aa
TINITUAAANIAAYATNINTAT LA YAUNT uJums "]N"l]%llﬂﬂa‘ﬂﬂ

3190 3 auiiAves Cover — Spun Yarns aeidule PALF

1195918 (Tex) 78.7

yiavoudume Cover Spun

Cover : 8.9 Tex tduTle polyester

Core : polyester 50 %, Acrylic 30 %, PALF 20 %

auiaveududie

1. ANUHHYI (CN/Tex) 13.0
A %

2. M3aa (%) 15.1

3. CV % UoInnuyiien 9.7

4. anuaiugue (CV %) 16.5

11 : Indra Doraiswamy and P. Chellamani (1991) (ﬁmﬁmamﬁ 27°C., 65%RH HAZOEATITIAL 100 WA/

wIN)

SITRA 38 uiiumswandudromoazidudio Core yams filidunauveudule PALF d10a11ue1dy
l638 mm. 4200153105210 Dref Spinning System UoN9INT SITRA 18411153110 PALF 100 % #0 Dref
Spinning System 18185 492 Tex 13 puifiousududeiiludreinies Rotor spinning wadi 14 Ao ANmmiloazms
ad1veududio PALF iNAAR20 Dref Spinning System 1if@1n1 1dud10 PALF inaad1e Rotor spinning

AnSumMIAnEIMIHanEUA18 PALF Nufenun Core yams 3suifisuiuiduaened Tasiludoale

]
A o

idu Sliver Mhnmiduleduilzsa ldwamsnaaeddy  msei 4 sazgluuumsiludredudzsaluszuvaula

55 mndaaslu msen 5
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= wa Y Y A Y -
MmN 4 antinvouauateniludleszuy Dref Spinning System

iad UM idudenen idufe Core
Y

193IAY (Tex) 492.0 393.7 246.0

AIUNENYUF UMY 9%x2.5g/m | 9x2.5¢g/m 9x2.5g/m
Pineapple Pineapple Sliver Loy Pineapple Sliver Lo

. Y 4 9 4
Sliver wwule polyester LUBT ey polyester 1UD7
167 dtex 167 dtex

das1nusmstleu Sliver (m/min) 100 170 150

Auautidveudud

1. anunied (CN/Tex) 4.6 5.2 7.0

S I 4 A o
2. lesguamMssaa (%) 4.9 45 3.7

111 : Indra Doraiswamy and P. Chellamani (1991) $11715naa03# 27°C , 65 % RH 1a<0a3 1153989 100 13/U1H
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919 5 juvuvesmsnaassiludieleduilzsa

No. Spinning System Fiber Properties of PALF 100 % PALF or Count Spun
Length Average Denier Blended (Ne)
1. Ring Spinning 1.5 26 ( Not degummed) 100 % PALF 2.0t0 3.0
1.57 17 ( Degummed) 100 % PALF 6.0
1.5 17 ( Degummed) 50 % PALF & 24.0
50 Cotton
2. Rotor Spinning 1.5 17 ( Degummed) 50 % PALF & 18
50 Cotton
1.5 26 ( Not Degummed) | 100 % PALF 3
1.5” 17 ( Degummed) 25 9% PALF & 18
25 % Jute &
50 Cotton
3. Friction Spinning 2” 26(Not degumming) 100 % PALF 1.2
27 26(Not degumming) PALF with 1.5t03.0
Polyester filament
(Core yarn)
4. Charkha Spinning 2” 26(Not degumming) 100 % PALF 3.0
(Hand Spinning)
5. Jute Spinning 6” 26 (Not degumming) | 50 % PALF & 50 3.0t0 4.0
% Jute
6. Semi-Worsted Spg 3.5” 17 (Degumming) 10 % PALF & 15.0
45 % Polyester &
45 % Wool
7. Flax Spinning 3” 17 (Degumming) 20 % PALF & 8.0
50 % Polyester &
30 % Acrylic
8 Ramie spinning 1.57” 16 (Degumming) 70/30 6,18, 30,32
cotton/PALF,
90/10
polyester/PALF

X1 1-7 : Indra Doraiswamy and P. Chellamani (1991)

=
N1 8

Yuanming and Chongwen (2001)
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a a o o ) o A a
MT19N 6 Na@]ﬂﬂ!cﬂ‘ﬂ'lﬂlﬁuhlﬂﬁﬂﬂﬁfﬁﬂ‘ﬂﬂﬁﬁiﬂﬂ SITRA

No. Yarn Type of yarn Fabrics Produced Fabric constructional Details
count (Ne)
1. 8.0 7.5s PALF / PES/ Women’ Outer Garments Knitted
Acrylic blended yarn
covered by polyester
filament
Socks Knitted
2. 2/15s PALF / Polyester / Wool Suiting fabric Warp X Weft
blended yarn 2/15s Polywool x 2/15s Polywool
ends X Picks / inch 44X 40
3. 3.0 PALF / Jute blended yarn | Mop cloth Warp X Weft 2/20 cotton X 3s PALF
fhnemamasuyy Ends X Picks/inch 20 X 36
4. 3.0 100 % PALF Furnishing cloth, Cotton yarn as warp with PALF yarn

Floor carpet, Curtain cloth,
Bathroom mats,

Bed spreads, Tarpaulins

as weft

Furnishing cloth,
Floor carpet
Curtain cloth,
Bathroom mats

Bed spreads, Tarpaulins

Cotton yarn as warp with PALF yarn

as weft

Car seat covering cloth

Warp 2/20 S cotton, welf 2/20 S 2 ply
+2 S Ne PALF, ends X picks 38x18

inch, weave compound
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1 ' A o o @ { a
M319N 6 (90) nansunmduleduilzsannanlae SITRA

No. Yarn Type of yarn Fabrics Produced Fabric constructional Details
count (Ne)
4. 3.0 100 % PALF Curtain-Leno Warp 2/40 S cotton, welf 2S PALF,
(@’I'?J) ends X picks 49 x 40 inch, weave
Leno
Transmission cloth Warp 5 ply cotton (7.1 Ne) from
PALF, welf 2 ply PALF (2.5 Ne),
ends X picks
Canvas cloth Warp 10 S Ne cotton 3 ply, welf 2/
S Ne PALF, ends X picks  12x26/
in
Floor carpet Warp 3/10S Ne cotton, welf 3/2 ply
Ne PALF, ends X picks 30/ 54 inch
5. Fiber of - Non woven (Needle Mass 490 g/m2
1.5” length punched felts suitable for Thickness 0.4 cm

erosion control of slope of

riverbank)

111 : Indra Doraiswamy and P. Chellamani (1991)

22




(Y] 1J d
INYUISAIN
A = a ) o A wa Y Y g A Y] =
1. L‘W’EJﬁﬂ‘]al1Naall@\1ﬂ3MWmLﬁulﬂﬁ'ﬂ‘ﬂgiﬂﬂ11@]’E']ﬁiJ’U@W'INﬂ?ﬂﬂ?WﬂJﬂﬂLﬁu@WﬂﬂuNﬂlLﬁgWTVI’E)lIﬂ
A 2 o v o Aa wa Y Y g A v
2. L‘Wi’)ﬁﬂ‘HWJE‘FUE’Nﬂﬁﬂillﬂiq\iﬂ‘mﬂﬂ/‘l!,ﬁuhlﬂﬁllﬂ$5@]‘1/]Mﬁﬂﬁuﬂ@lﬂ?ﬁﬂ?ﬂﬂTWEU?NLZ‘TUQTEJﬂuiJ@LLﬁzNTﬂi‘J
=\

U9

3. aiednpinnuilull1dlumsedaadudronaudulodulzsadutholussdugasmnssy

AadA o a a v
IBAUHUNITIVY
[ A
MinaaoUudu 3 aou Ao
=2 a 9 @ A wa Y 9 y A Y A
1 msanymaveslsunanduledulzsanlineauianemenmveadudeiluiouazdmeie
= @ Y o Aa v Y 9 y A 9 A
2 ﬂ'liﬁﬂ}:l'lWﬁ"’llﬂﬂﬂ'lﬁl]ﬁ'U‘]JiqQﬂmﬂ?WLﬁulﬂﬁUﬂgﬁﬂﬂ11@]’E'Jﬁil’ij@l‘ﬂNfﬂ8ﬂ1WﬂJﬂQLﬁuﬂWﬂﬂull’fllmgﬁﬂﬂﬂllﬂ

JY

3 msfnuwaveslSunanduleduilzsauazivesmentinoauianmoenmveadudoilusedugaaimnisy

I5MInaaed

v

Iy
Jagaunsamlalumnaaes
d‘ a Y a ..
1. nseudaduloyiia mini-opener
2. 19509 1adu lowtia mini-card
A &y 9 A
3. 1n5e3iludeAdoile
4. w509ianueriduleaiia Fibrograph
5.115093Ad Lovibond RT 100 Reflactance Tintometer
E =
6. 1ATPINAADVLUIIAY (Instron)
7. m%‘mﬁuﬂszmumﬁ% seriplane
Y d
8. NABIYANIIAU
9. szuumsiludelulssnugaamnisy
ad
IEMInaaes
2 o ' o o ' 4 1y ~ a o
Tanudedludulzsauaziinnriumsuenduls Tasnsesyalududesadunnui 1 Haaniuduai
@ a a [ 4 ]
HaZHAINHAAHANIIMTINYATLAZEATIUNTTUIAAT WNINFuINEATMER3 tazuiisminaasuilu 3 aou Ao
= A Y [ Ay wa Yy v a S Y S)
1 msfnpwavesSinanduladuilzsanineaniimemamnveadumeifuionazdineile
A = y o y v @ < ) a y
Tagraenannzmamssuduloduilzsadaly uwuds Yuaeumanaaedn 1 uawlsilSnandu
o 1 [ @ 1 o dy A o 3 [ dyd
loduilzsanethe iudasidiuasil 0:100, 25:75, 35:65, 50:50 10 INMTNATDN 2 TuADY Al Aip
& A by
Juaoui 1 msiluaie
& A 9
Tuaaui 2 Minefn

1 wa

= U Y v d’d v v 2 A v A
2 ﬂ"lﬁﬂﬂ‘H1NCﬂlﬂﬂﬂ]i‘iji‘IJ‘IJEQﬂmﬂ]W!ﬁu‘lﬂﬁUﬂgiﬂﬂNﬂﬂﬁND mamemnveudumeuiotazinoie

4
=

1 <3| ' § o g/’ [
Tﬂmmmﬁ'uiﬂaamﬂu 6 ﬂqmﬁammimam 3 YUADUAIUAD

4 i
Juaoun 1 msSudieguandule

23



M d' I}
Tuaoun 2 mytlude
Y '
TuaoUN 3 MINod
= a v o dy  Aad wa Yy v a o
3 msfnywaveslsmnanduladuilzsanazivesmefifineaaiamemamnve sdumeaifuszaugaamnssu
Y

o = A o 9 d‘ =
YUADUN 1 ﬂﬁLﬁﬂﬂﬁﬂ1’33ﬂﬁ’ﬂﬁUﬂj‘\iﬂmﬂ'l‘l/\l!ﬁuclﬂﬂlﬁll1%?[111/]?]:@]

k4
o

Funoui 2 mifludroszaugaavngsy

A_ o o v
MINN 7 6111!@]'f]uﬂ']iWﬂa@ﬂﬂ1§ﬂ§ﬂﬂ§qﬁﬂﬂ!ﬂ’ﬁ/‘llﬁuiﬂ

ms Funoumsnaaea
naaes | ngafi mslSulyspammdnle mathudre | manedh
Aol S | msdavien | ¥y | Wenvn | Sy | wan
nl ¢ 2 2 ¢ 4
wlssasranduloduilzsadethe 0:100, 25:75, 35:65, 50:50
n2 1 ¢ 2 ¢ 4
2 ¢ ] L4 L4 L 4 L 4
3 ¢ ¢ L4 L4 L4 4 L 4
4 ¢ 2 2 L J ¢ ]
5 2 2 2 2 L J ¢ ]
6 2 2 2 ¢ ¢ 4
wlseanarnduledudysadethe 35:65
n3 ¢ 2 ¢ ¢ 2 ¢ L 4
wlsdasrarnuduledulzsanathe 0:100, 25:75, 35:65, 50:50 seavTsaau
uilswese 10, 14, 20 Ne QATINNT TN

24



luduilzsaea

!

Yaden3oyaluduilesa

!

o J - P o
Manwazon TaglmiwauieniIng 2 ase Tasldanududu 5%

!

y v g ' s v ¥
anAeiuda 1-2 A59 ua N

| !

Y v
wmswiiniu Taeld dhiuma1% sauhenSodmjuasia Lavimide V LF 1% (hwindei/Suias) dasidimves

Y
vouradaetdule 10: 1 1913 1 A

1 k4
wmsanasauTiuteangungives Taeldlinnudumaolszum 25-30%
o v A . . . A g A 1:;‘] ) 4 A 3 5 o a 4
#IM3UARBIAT DI Individual breaking machine 1o Iidulotnmazuenihudulo@eniuiu $1uu 2 a5 Aaiu

v v v ) F v
20 50U/AF3 ABUUAAITIANN 3 — 5 % veuimiindule e Tiduletianuduilszuna 25-30% senainane

!

o 2 Y ¥ A Ay Y o 9 Yy a a v Y
‘Vnﬂ”l‘i?]”IﬂN\?ﬁﬂJELﬁLLWQWQﬂ!WﬂNW@Q Llﬁ]@]ﬂ!ﬁuiﬂ‘lﬂi\lﬂﬁﬂ\lm? 40 WaNAT Llaﬁllﬂﬂﬂ§$%1ﬂ!ﬁu‘lﬂjﬂﬂ

CY

mmsnhauliruduleludavuna 5 das aodule 10 a5y Tuna 10 39

v
@

sU 1 Tuneumsnaaet aoud 1

25



luduilesa ’ mﬁaayﬂﬁuuuu
|
v 3
CANERIR
A\ 4 A
y J ~
191N A19d2e9 Ina
A\ 4 \ 4
' » o ¢ v 9 < '
anlusy UNFIZHNUANA anlusy
| [
¢ A\ 4
YIANY YIANU
\4 \ 4 \ 4 \ 4
Wenv Wenv1? -9 Wenv1 Wonvn
I I AN YN | |
\ 4 \ 4 “ A 4 y A\ 4
o 1 @ -ANYA @ 1 @ ] @ 1
SIESTATEY Ui SIESTATEY IESTAISY Usurjy IESTAIEY
AUV
\ 4 \ 4 A\ 4 \ 4 \ 4 \ 4
A e A e Ao A e Ao A o
1N5090AUA 1NT090AVA 1NT090AUA 1N3090AUA 1NT090ALA IN5090AUA
| [ [ [ [ |
v \ 4 v v \ 4 v
) ) ) ) YY) )
PYuehe PYuee PYuehe Jueidh PYuee lude PYuene
Y
| | Ly unundenin <| | !
<3 o
SANUUUINTIDUNE
A @
) 4 v ) 4 - N1TYAAY A4 A 4 A4
NoR Nor NoR NoM NorN NoM
Y Y v
mTndium
\ 4 A 4 \ 4 HIMUNAT \ 4 \ 4 \ 4
] ] ] =2 ] v ]
' ' ' -159A9919 ' ' 1A
nauN 1 NQUN 2 nauN 3 naun 4 ngquNn s NQUN 6
| | [ |-midai P | |
- ANuAIUMIAnIA

s 2

4
1

TUADUNTNAADI ADUTN 2

26




luduilesa

A 9
> INTIYAA UL

v v 3
ANAIYU

maduleduilysadaniesanaiio(Hand carder)

) 9 =) 4
d19aen Ina
4
R 21 ] duleduilesa v
AR IHANNETNTU Lo 40 Y. [« YIAN
A
v
4 A o o
1N5999ALA < SRS TRTEY <« Wenvyn

\

idulothe

»
>

Ea
waruidu e 2 wiadaeiio nT1EIY 50/50

a'larnesihe

\ 4

m?mmgmmﬁuiﬂ (blow room)

A

15091910 (carding)

h 4

inTessadule (drawing)

ANUANIINIYNIN

v
UBIAY

»
P

A 4

wan it 1donsduduilysaneihe

0/100, 25/75, 35/65, 50/50

A 4

GEGN Roving frame

A 4

4 . o
1394 Ring spinning

A 4

) o Ao '
Menauduilysaihendnsiaiu
0/100, 25/75, 35/65, 50/50

5
193In18 10, 14, 20

4
1

3N 3 Tuneumsnaaed aeudn 3

27



ad Y Y U v k'd :,'

1. 3Emsdmaduleduilzsanaamsyadaei
i luduizsayanzdszina 4 luinyadieniesyaduiuy (Decorticating machine) naanisyavz laidulo
A as A = { a o df o ' A
hazomsimnuasnuen dulelididordlonsudasuiuun fimssusungudulenld 3 unud1%Fenvha
o o & ! 0 o J \ S \
anaadulafiudadng GuUn 4) udRuhdadulelidnihlaemsaelinluh duddsrnedugalal
2 1 '

Twh vdudanudule shmsaredulovudulelun@end ildadaldudcuniosdnd udrvaindulen
anlusuldudeain

aa Y v v v k% U = ¢
2. B nsdraduledinlzsandamsyadieasanilen Alna

o o v 4 v .. . o Yy 9
uﬂﬂﬁﬂﬂ%iﬂ‘lgﬂﬁ%ﬂiziﬂm 4 lﬂn1ﬁﬂﬂiﬂlﬂ§€]ﬁﬁﬂﬁulmﬂ (Decorticating machine) ‘Hﬁ\iﬂ’liﬂﬂ%zvlmﬁu‘lﬂ

'
=

§ a o g o 1 {
fazormlswminaenuen iduleliddenTlonyuaaswiuun fimssauswngudulenld 3 unudlhFonvha
R ] = o o oy 1 ' o"
Farnarauduledudadng  udrsaiiadulel)dahewani Tnd laemsaieluwazuslniwauilng 3-5

Y 1
niudeans dauddorundiungalllui vudwdadudule simsdradulonndulebin/feud Jaiuduleun

9 1
Haihlinuemssnen udrdaih ladaldudalunseasnd nazarnlusulduiaain

o L 1 o o 3 1 a
duleduizsandimsya nmsdumduledrsiing 3-5 nsuseans

s 4 msdradulendaimsya

3. 35msvdanuduleauilzia

Y
MFVIANURTAIZATNAADIAIT

F
NaOH 4 % vouimiindule
v
Na,CO, 4 % vouimiinidule
Wetting agent 3 % VBIVDIUH AN

voanad : 1dulaLr) 20: 1

QuHql 30 °C (gungiineq)
a1 le 60 Wi
4. 3msvlenvruanleduiysa
msrlonumTanizmanaanidail
H,0, 4 % vosrhminiduly
Sodium silicate 2 % voniminduly

idule 1 (LR) 1:16
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pH 10.5- 11

UNNY 74-80 oI UBAITHOE

=

a1 ¥ 60 U

[

5. 3smsuSuyamazmsnaduleduilzan

o

= Y 9 o’l & 1 ] [ A v 1 [ qyd
mawssudulodulzsa Taglminiuliuiy Gansms, 2525) Uoasrdrunduail Ao

Y v
Wifume 1 % (niuma 1 asuiilSnasilszana 2 &%)
CRERIRNLAATIY 1 % ( Lavemide V)

4
1Y

= =) Y 1 dyd
Hvuaeumaasouduloasiine

—_—

v v v v
¥9 thenSudii 1 % veniwan hmindediuas, w/v)
0 F v v Ea
2. Fainiumadlea 1 % veniway aihmdndelsuag, w/v) ihsiuma 1 asu H1Smasiszunm 2 5%
o @ 3‘ 4 y I g = o y = 3) o o oA A A
3. Mmswauiniluniesilu Blender) Iiihutiodeoriulasiluu 2 wii dniudfuuuin 18lidunn
Ao v J v S o w1 \ + ,
Yu vanyazaaeuunanti udamihdulsuyulalunseiloaiveos

0 v v Y v
4. Fudulenl¥lumsnaaes udmiminiudlSuiuludasidau 30 % hwinaetimin, w/w)

Ed
=

2y A Y < A
5. vaiduladiereliimsunsnd NIy
6. winlugeananadn wiu 12 2109 (Batch ageing) Taviatlathagaliuiuhildemearudiosn
7. nrasessa-uadule 20 sou
6. mstumennmdulsduilzsadunaniviheszaurinegamvngsy
a y 3| A a y
msnaadeluszuumsludiethe (Cotton spinning system) 1luszuunieonldlugaamnssumstudielu
o a ' o o o o & o
Uszmalng  Tasamsdsdldimsnaadenauszunuduleduilzsasuthe Tasdaduleduilzsaliidluduleduy
§ & o ° H o a a P o y o o
maludumuvesmsinduleduvesduilzsaunaaliinailss Tomi luraanssumsiludrethedmsuinyasns
a ) o ) o A . . . a v
mag3emdu o Tasiuduloduilzsafriunszuiunsula (Individual breaking machine) (3U7 5 )u11d2
mdaliianuen 40 Taawas udnsznedrdamseathan Tagsmsnhldduduleluds 5 dasaedule 10
o =3 A ) Y ] A A <3 4' & Ao w a @ [
nsulunan 10 il we dndulenruniosarsiiovuaan (Hand carder) (31U 6) Falisiasmswan 20 nSuso
:,/ < o 4 A o A o o ] 4 . . . =
afe duswau 3 seu e ldduleiniznediaudninduleduilssaurugamiodile microspinning Taod]
nszuaumsiludmeonaasluy U 7
' o Fa 4 4 - , a4 4
Yn309le  microspinning  WiilwaTesnldlumsndadiofhoves  Shirey  Fuilwniesdonldlu
y A wa o v Hq 9 A o . .
Wouliiamsseavudina 50-500 N3 (Frydrych et Drean, 2000) Iaglumisnaaesiildgansesiladuly (mini-
4 2 o Iaw ' s A o a4
opener) L1Az 13090 U]e (mini-card machine) 1111iu Tasiimsnaass a gudiveiy liunsalssa Feasedh o.

s A yny Y { 4 Y v 0 Y Yy & g 9 9 A q9
N 2. uAsadssA We'ld lap veuduleiruasesnaduloudrnzimsilulaelfiasestludedleiio vilaly

4
v A

a 9 a a A A
1599UIM Taells1eazideaveniodile Agil
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6.1 msitladule w5 msuonnszae uagsimnuazeraduly (Opening and cleaning)

#1913 04110 mini-opener FailudnmIiinunazaInszne (31]‘?; 8 uaz 9) douduludnsouilatlou
Wi spiked lattice Fafimumiudifonduletuly Tuvazd § evener roller Fanyuauiuazimihiinaodu
Toliashiaue uazimsuonduuazidulody sumaimithitnsznedule durasduleduinzluegssnhaudu

£ A g’ o s o Y < Y A 2 g ' Y
GlEJ"‘INlI’L!'l“H‘LlﬂL’iJ'ﬁ]SﬁQﬂﬁilﬂﬂ"lﬂmﬂEN“H'ENLﬂ“]J Lﬁuiﬂﬂﬂ'luﬂ1ﬂlﬂﬂﬂi§ﬁ]'IEIEUEN evener roller “H\?L'I.I‘Llﬂﬁ]]lllﬁﬂ VDAUTU

To?d vzgndanelilés spike cylinder tazanaslu hopper drunguassiihuduled hiaunsanszaeldezanlyl

2 4
o

o v ) = Y Y Y Y o A A o ~
g3 convenyor ATUHUN ﬂﬁmiElillﬁuclﬂilzﬂizilwlﬁuqlﬂql“rivlﬂuﬂ’iuﬂ DWUN 463 NTUADANTINLUNT (Iﬂﬂiﬂ]u'lﬂ

AU x AWe1 veaailewdule (Feeder) 36 x 24 I5UAAT)

gﬂﬁ 5 1n500a-uadule (Individual breaking machine) gll‘ﬁ 6 Lﬂ?m’dNﬁﬁ](Hand carder)
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Spike cylinder Evener roll

idulevdariiumsnszae

' Y Y} o 1 Y Y] A g £
drungumsilaeenveudule WU lenaanIunITnIEeNa? Wuleudaasenudaasanag
A o 1 9 9
mwmmiﬂﬁzmﬂ”lﬂm hopper ANAIVYU hopper TIU convenyor ATUUUN
= & .
g‘lJTI 9 IAT®J mini-opener
v . o Ao s A A ) o o
6.2 msamaduly (Carding) Tudunouiiliinglszasnamonsndanisnuaziemdulodu sonuaziimyans
= ~ Vo o ° S
duleldimssusuiudulensesnuaesy  TasialUszsihmsanvinaveanal idudualanesnivina

4 ] v Y 4 M v
auanudssmsnumswaaiuaoli nIesamuduleyia mini-card NFdmSvIUaoU (3UN 10 vaz U4 11)
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1 o . . { o { 3 a 1w 4
Usznevdredinisznounanvesyanuiy  Lickerin - Wimihncaduleldiiludaszaonuiionalvoudulegn
Houdunsos Tasazihldasanlsniaamnudulongaanasldnies Tumswsoudulonowduasosi azlddu

v k2 [ A
londannsumsnszneuazidandivzinauuma feeder TWIThmindeiui 625 nfuaeasiuuas naaniv
P ] o . . = ya o o o o ¥ o 9 A o
iduloszgnadarinnliés Main cylinder FavzgnanaliiGosdrvnuiunazsivadulodu q son duleiiimsa
= 9 9 1 1 Y o I ] = doy Y 1 d’l ~ o [
FousooudrnzgnaewiuliTidy Doffer nazazgnasnesnduudu web deazihimiinaeiiui 5 nfuremsuuns
1A2111MITIVTINLAY web VY cylinder 0glilion FaTvANINEIVOUFUITOUI 0.76 1WA UK web NIINT

i’J’]Ji’JiJi]SfI"IIHWﬂﬂ’NNﬂ%N x 7714817 0.23 x 0.77 LUAT

Flat

Main cylinder

Cylinder

31 10 Taezunsumstinnveuniod mini-card
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9

Doffer AALULNY

51 11 1nFesenudule mini-card

¢ 4 4 ' = ! o = s

63 mam3enalanes 18991MAT09 mini-card Tannsawioualanes1d Suhmaasen  alanes

aeilo Taslditmamsengnuanuusitihu dmsudhgmsiludedieiions’ll (U 12) Tasiimsuisamuai
I 1 ] [ o ]

81709 web 11 2 dau tazaonuHy web awANuUT I IRvuavesgnudlszana 5 nsu wazihimsdauusuld
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AU web VY cylinder oglition ¥z HIM15a0NUHY web 80110 cylinder

v a9 A A
ﬁgﬁili]u”lﬂ"’UHTQﬂﬁﬂﬂﬂﬁ RIEVATE

] A 9 o 1 = o v a =
LAY web waaﬂ"lmmm 5 NIUAD 38 miﬂilﬁvlﬁnﬂiTﬂﬂi‘lﬂmﬂuﬂlﬁiﬂu
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6.4 3msilumedieiie
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Taglimsanvinaveadualanes dremssauazasesnnndu alanes sudualanesngnasvuiaa
o ] y Aa o =} Y a = <
wiihguauilude Aimsnyuseudiemserdoussdudluddum WiRamsuyulunuiveu Tasiianusiseu
{ o [ y 1 l y I ] 4 v a
Taomasdmsudilu 2200-2500 rpm taziiunuvisegdudsveanuiludie iiowiluviag traveller oraelving
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msamndeveududie Taafeunuiludmenyuiliidudenyuiueguunasa unurizanvyuduaioainlyl
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Yy Y A Y a a A
LLﬂHﬂUﬂWUWHH o liinamsanaen

)
UYiaoa

idudevuviaoaniuld msaududednlade dudnenladne

517 13 msiludedaeiie

U

wwlethanl¥naaou

o J

o ¢ S o o A o a ' '
1Hiuganih 2 Fuiluthodulooniugusniann Tasnsuinmsinuas wezdluiuggrauizning GDI
< =

Jd A o

. £ g o & o £ o d { a daw A '
9-67 x Pima 79-106 mmumﬂwumm !Lﬂgwu‘ﬁﬁiﬁWIﬁﬂ 2 %QLﬂuﬁWﬂWHﬁW@ IﬂﬂﬂQﬂLmMﬂ‘Ulﬂﬁl? Vlf[u&l')%flwslfblﬁ

a

unsassn Auavianumenmveadulethomni 2 naadlu msei 7

ms1an 7 gaundulethomni 2

1389 HVT' in3eailoriindy
anweandule 31.50 31.50
(2.5% span length, mm) (Fibrograph, ASTM-D 1447)
ﬂammjnammmmmm’mmrﬁu% 47 51
(uniformity %)
ﬂ’ﬂmlﬁfmuiﬁfﬁ”I!WW%‘UE’NL&IUGI,EJ (tenacity, g/tex) 34 21 — 22 (Stelometer, ASTM-D 1445)
vinavoudule ( Fineness ) 34 4 — 4.2 (Micronaire, ASTM D 1448)
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100/0, 50/50, 35/65, 25/75 ag 0/100 1ag111in
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Y
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- MINATOUYMANTANIINENNYD AT U
E4 v
I@imsnagoun Aesa1e 1IN AANUAIULTIAIA AINTEARD AANNENEYD
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Q10 1ag MINUNTLAMUANIT seriplane ATNITNATOUNIATTIU AduaadlumsIan 8
LY . Yy Y
- NMINANIAVIN (Cross-section) UDIUTUAE
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msan 8 a%‘ﬂﬂﬁ’fl‘ﬂﬁllﬁa‘ﬂNﬂ']Elﬂ'lW"llEN?S{RJLL'C’I;"Iﬁ']‘VIE]

Me
ANTANIINININ Buwwngw | nTesilenaaen NUIUAIBEN

wesme ISO 2060 Direct count balance | 15 Ha1 601 HaoA 31UIU 4 HA0A
(Yarn number) & Lea Tester
$unGuIsein 1SO 2061 Untwist & Retwist | 10 i1 31494 4 1a9A
(Yarn twist /inch) Tester-Zweigle
ﬂ’Jmu‘ﬁﬂuiﬁ1!W1$(Tenacity), cN/tex | ISO 2062- Uster Tensorapid | Gauge length 50 cm, 5000 mm/min
miﬁﬂﬁa(Elongation), % 1993 (E) NATOU 30 AVHADA IUIU 4 Haoa
%CV "ll'fNﬂ'Nllﬁij']!ﬁll?J
Imperfections

Thin places/cm ASTM D- <

Uster 4 AINLTI 100 m/min NATDU 4 Viaoa

Thick places/cm 1425

Neps
Hairiness
Seriplane nSoaiud Y Wuldnszapudaving 24 x 12 .

NITATH
seriplane
Fne
i Wﬂﬁwim'f:’uﬁ, o/m’ ISO 3801- 1n50a%
1977 (E)
(3 QﬁﬁﬂJ”lﬂ(Tensile strength) , N BS EN ISO Instron type CRE Gauge length 200 mm, 100 mm/min,
miﬁﬂﬁ’l(Elongation), % 13934-1 : Model 5566 10 fabrics in warp and weft direction
1999 (E)

ANUAULTIRANA (Tearing strength), | ISO 13937-2 : | Instron type CRE Gauge length 200 mm, 300 mm/min,
N 2000 (E) Model 5566 10 fabrics in warp and weft direction

aa : k4 Y L% ) % [
7. 'Jﬁﬂ1§‘ﬂ1!ﬂ1£l‘i]1ﬂ!ﬁuﬁlﬂi’ﬁﬂjgiﬂﬁ‘HNﬁNﬂUéj]ﬂiSﬂ‘UQﬂﬁ1?‘iﬂiﬁN

msfludennduledulysanauivthosedugaaunssy  1d5uanueyasizrinnlsanune aing
Ind $10 TumsnaadeluszuumsnanvesTssnu tazeynnzitholumsnauiudulodudysa Taslimsalsy
e 9 lwasesliomsnanliianumnzaviumswanduledulysavazihe  Tagldduledudzsanldninms

= o Y Y a A Yo I a & a va a
wIguazaa lnianuerndule 40 Woalua g Lm%;ﬁﬂ 1wwuqaaﬁgﬁigaa Falautanemennuaasly msieh 9
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~ a Y v d a2
139N 9 ﬁnuwwmﬂmwmmmu“lﬂﬁwwuq RRIGIRPIGE

inToaiionly Ande
R TGRIARYY 2
A& Reflectance HVI 79.4
A +b HVI 10.5
anueadule (span length, mm) HVI 41.40
anuainauevesn Ve udule (uniformity %) HVI 94.20
TuTasuns HVI 42
AN TNz udule (tenacity, g/tex) HVI 35.6
MIdada (%elongation) HVI 8.6
— 1031

¥ Y v ' v
FrsvTunsuMINaafEa lUIUADUNMINADINBUN N3 LATIIBAZIDIAINTDIAIT

7.1 mswaalin3e3 Blow room

wduleduizsanmsonlagsiinnuerdulolszana 40 un. $1wau 10 Alansy Hussylunaes gaiiun

v Y A o Y Y o oA ) o a o o Yy A ' A
NITINYAINIYUD uaswﬁunuimmmu L‘]ﬂ‘llﬂﬂ?ﬂﬂlﬁuiﬂ%'lﬂ I1UIU 10 ﬂiﬁﬂin Qﬂu']ll']ﬂigfl]'lt’lﬂ'flﬁlil@ NOUNITU

Y v
waniu Taems Isodlusunesuds theduilssethoduilzsadhoduilzse vumaenn 2.5 was adludatlewdn

1509 Blow room (Toyobo Ohara Hergeth, Ohara Iron Works., Ltd) asuaaslu sUf 14 tazasnnueves

Z < a o 1o
lap 53 a1 ARSI 242 A lanTuapd ) T

94 Blow room

5UM 14105

JLAVYATINNITY
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A 4
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A ¥
IATONYAA UL
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ANWNAIYU

\ 4
v 9 = 4
d19aen Ina
v
R 201 ] Fuleduilesa v
AR 1A UE AT U Ly 40 W, [« YIANY
\ 4
4 A o o
Y oy oa e 4 - 1NT030AUA  [¢ Uy [ Wenun
nyzaeauduleduilesadionsosaaiie

\

Y
idulothe > waruidu e 2 wiadaeiio 9nT1EIY 50/50
\4
n3oansznedule (blow room)
A
4 .
1503131 (carding)
v
inTessadule (drawing)
4

a'lanesihe >

A 4

aufANIIMeNINUBIAIY

wanli lasasduduilysan

athe 0/100, 25/75, 35/65, 50/50

A 4

1n584 Roving frame

A 4

4 . .
11993 Ring spinning

A 4

4 o
1504 winding

A 4

Menauduilysaihendasiaiu 0/100, 25/75, 35/65, 50/50

7Y
197719 10, 14, 20

N 15

TUADUNTNAADY AOUTN N3
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7.2 w3esmadule (carding)

v
=

TaolHnToeanaduls Meikin & Company Ltd. Model DN-SD Card #4iis10azidoasail uazuaaslu i

: : o a ' ¢
16 lao lap Anauudnzdowdmiiunios HASYNANUASIANNALDIAVUIAAIINGTI 48 IFUALUAT Lfgf}uNWf‘{ufJﬂﬁN

v
I o @

a [ <] Y a < - 4 '
30 wuamas  wazdfuanuiailumsilouiagauldiiiu weldalanesiimindesnimsmadulovethe

PR o d ! S o 7 o 1
ﬂﬂﬁ Lﬁﬂ\iﬂ']ﬂl/(?fluslﬂﬁﬂﬂgﬁﬂﬁu'lwuﬂu']ﬂﬂ’ﬂ'lléluﬁlﬂﬁ']ﬂ %Zqﬁ'uWwUﬂﬁ“lm’miLﬂu 360+ 14 DIUND 6 i

Make and model Sliver Taker-in Cylinder Doffer RPM Distance
crains/6 RPM RPM between top
yards and cylinder

Meikin — DNS 355 620 251 34 15/1000”

7.3 19309318 (drawing)

alanesnnniesans aniwsaazavviusan 8 idu finsediajo S1uau 2 asa e ldinansiSes
' v Y v ' 1

feinane waznvuaeuiazimslsudanaiuvesdunanan o Tagldalanesthe100% nruniesamadule
° o s ) a & ¢ ) o \ ) o
vwwaunudlanesvesdulonan  TasAanuguvesd lanesveudulonauiisasidwveuduloduilzsanas
e 50/50

) o = o A o 1 Y o o 9 o =

dgmsumswsonalanesnaundandruduledulzsauazihe 35/65 waz 2575 Suiludesinmamsen

¥ N v v

a'lanesaromssarmniosinjoveusaza’lanes (predrawing) tiie 17 Idiminvesalanes Indifvaiu Aouiiay
o y 4 { & o
Mimswan Tasliswazidealu ms1eii 10 1wTo3a1joi 191Tunny Cherry DX500 (Hara Shokki Seisakusho, Ltd.) 19

waaalu gun 17
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5111 17 105035 a1jo (drawing) 52ADQATHNTTN

m319fl 10 S1wazBoanaznszUIUMIHanUDIni o aed i uduledulesanaudasidiuaie q

dulzsaithe 50/50 35/65 25/75

Drawing No.1 | No.2 Pre- Pre- No. 1 No. 2 Pre- Pre- No. 1 No. 2
PALF | Cotton PALF | Cotton

Carded sliver 208 325 208 360 P 320x5 340 208 400 P 320x4 340

weight, C 343x2 C 320x4

grain/6 yards

Sliver PCPPPC CPCPCP

arrangement P CP

Sliver doubling 8 8 8 8 7 8 8 8 8 8

Break draft 1.46 1.50 1.40 1.50 1.40 1.60 1.40 1.50 1.50 1.50

Total draft 6.675 | 7.163 | 6.675 8.391 6.733 7.531 | 6.675 | 7.531 7.531 7.531

Main draft 4.518

Gauge setting, 44 x 43x 52 mm

Speed, rpm 200

Drawn sliver 325 325 320 343 340 360 320 320 340 360

weight,

grain/6 yards
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7.4 19399 roving
7 A a = a A 1 =) Y 4 . .
ﬁ'vlm"]’f]i%Wﬂlﬂﬁﬂ\ﬁﬂﬂﬂ TUUATINANAYIVNAIU LAZIATINAAUUIA AUIATDN roving (Toyota Simplex
a 9 o = Yy Yy A A y k4 JY a = = A 9 o
FL-16, E‘IJTI 18) dmisumseniludmennsostlualrsvuiaosareyian1g g Taoiis1oa0enveUAT0Id 1M UMS

a s A o ' ' o y
wana lanesNinT a4 roving SAT1EIUHANA 9 Aauaasly mei 11

3171 18 1504 roving 32AVQATHNTTU

1 a 4 . o o k) @ 1 \
ﬂ151~1ﬁ 11 swazﬁﬂmmzﬂﬁzmumswammm%d roving dmisudulonaudnsiaiunig 9

dulzsaihe 50/50 35/65 25/75
Sliver wt., g/ 6 yards 360 360 360

speed, rpm 860

Break draft 1.26

Total draft 6.26

Gauge setting, mm 43x48x52

TPI 1.2 1.2 1.2

Roving wt., g/30 yards 295 280 280
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duilzsa/iho 50/50 35/65 25/75

wesme 93 14 93 14 20 93 14 20
Roving wt., g/ 30 yards 295 275 285 285 275 285 285
speed, rpm 6000 6000 6000 6000 8000 6000 6000 8000
Break draft 1.22

Total draft 5.49 8.23 5.12 7.95 11.45 5.12 7.95 11.45
Gauge setting, mm 44 x 48

TPI 12.37 15.67 12.37 15.67 18.0 12.37 15.67 18.80
Clearer 2.5 2.5 2.5 2.5 1.9 2.5 2.5 1.9
Yarn wt., g/60 yards 107.5 71.7 107.5 71.4 50.0 107.5 71.43 50.0
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