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FomsdluazaiinfindalasuitingUosd (Du Pont) azeFuawiiansdh
=y o e o = o4 &
loeianinaalavuiimuanusula (Monsanto) uwhsanigaim s
sasaauuazazauaudsfiiudiamsdwasluezeian

msnmundulsaieana
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s w F -
msdwunidwloaufeanavedlodszfud (man-made fibers) swnsn
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1. losdu§iifiausnavvanmag laaldud
- 1788w (rayon)
- pefiae (acetate)
AI0TLAN (iriacetate

il el FuloFuamed laun

- Fuwan (vinyon)

inspitaBdi%arts here

- Inflamand (polyester) - sudwAng (spandex)

- Tawa#lu (olefin) - ozflfing (anidex)*

- aA3an (acrylic) - lugns (rubber)

- lumeza3an (modacrylic) - az3fi@ (aramid)

- anus% (saran) - Twressud (novoloid)

- i@ (vinal) - fifila (polybenzimidazole)
- luna (oytril)* - vy (sulfar)

- mamiaa (lastril)*
- uawaaw (azlon)*
* WwiindaluwanigauinuasIdidnudaud

wonaniigeliulodssAnifitsmdsznavveansldud loutuaz
lolan:
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Maan 2.2 mmwsnddloanfusessulsnsuseanduly’

%ila Fordily [ finvdednnlszne
lasssumd
o flg #hy (cotton) wiiathe (1aglaw)
Afiw (linen) wienduurand (imaglas)
g D
[
i kgl
Yu (kapok) . . Anyasduin (aglam)
il (!ﬁ%)plratlon Start%uh%‘r{%amﬁﬁiu (L*nsglmt)
lomzwina (coir) muuzwit (1waglas)
luduslzsa (pina) lufnlesa (1waglas)
o dat wuunz (wool) wnz (Tdsdin)
Inu (silk) lwa (Tus@u)
Wil (hair) awanaad (Tuviu)
o uj 1ufiu (abestos) #u (FRnavssunilBuuazunadion)
Tenlszfing
o waglaw 11084 (rayon) ity el
p:dime (acetate) st vilely
In7ardian (triacetate) it ilaly

"Bernard P. Corbman. Textiles Fiber to Fabrics. 6th.ed. New York : McGraw-Hill, 1983, P.5.
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fodualsenoy

o laifluaglan

o Tusfin
® 5
o Tawe

° U3

'lunau (nylon)

or7ila (aramid)
TnRiammad (polyester)
aLATan (acrylic)
Tunaza38n (modacrylic)
autwdng (spandax)
Towafiu (olefin)

Fuwaw (vinyon)

TIWTW (saran)

Twienoud (novoloid)
Twiafuaiua (polycarbonate)

SE-

ﬂqatﬂ:mﬁmu .(ﬂu
nm vl

uun‘in-ﬂ (m.alnx]
axfivéind (anidex)*
mavia (lastrile)*
Tuna (ayuyl)*

on st

i (vinal)®
uawaay (azlon)*
loens (rubber)
lolave (metal)

loua (glass)
lowssiin (ceramic)
unslWd (graphite)

=

asAvhainlwAozlud (aliphatic polyamide)
azlnwdinlndozlud (aromatic polyamide)
Ialaanuasnagaduazniamiawman
pxnilalunia (acrylonywile) (pthevay ss5%)
aelalunin (359-84%)

IwdgSu (polyurethane) (atviay 85%)
wfiunTalwsfifu (ethylene or propylene)
(athadon 85%)

Thiianaolsd (vinyl chloride) (athavan 8se)
hitafifiuanalid (vinylidene chloride)
(athaviay 85%)

Fuaauazluiauan (phenol based novalac)
nimmfuafin (carbonic acid)

(ldnanindiamas?)

shenyl isophthalate)
alginate)
m.f':*ﬂﬁlalmnau (tetrafluoroethylene)
nmﬁamﬁmanwﬂﬂwamaf
mianauyaslniiwed
Tululae3nueanszeduasninezaian
axailalunia (10%-50%) uaclady
Tafiasdulaluvia (vinylidene dinitrile)
(athaisy 85%)

Tailanasnazad (vinyl aleohol) (athaviby s0% )
L e

Flna fndes vay
YWTTIT AV IoIFaaTIZ

oxgiify Gu naa winlisdy

n7wdRn (silica) Avdu

+ faduloAluldndatiunisdluamigowim
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lossmumdudseanididu 4 dszianfa lovnusgles lolisdu
i IRSRItAtion starts here

1. lowaglaa

11 laanuan

- iy (cotton)

- 1iu (kapok)

1.2 lganlasn

- Aflu (flax) - thudwify (sunn)
- 57 (ramie) - YJauri (kenaf)

- thu (hemp) - Yagisw) (urena)
- a (jute)

1.3 lgan’ly

- 8211 (abaca) - thusswineal (sisal)
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- fuesa (pineapple)

2. Talilsau
2.1 laanauuasu

- audad (unz)

- PuFa e
- daih (alpaca) - a3 (llama)
- 83 (camel) - Tuua? (angora goat)
- upmiilnd (cashmere) - Tagi (vicuna)

- fmwla (guanaco)
- lowle$ (fur)
- §i4¢1 (mink)

- nyzeny (rabbit)

et
S E‘Tﬁwm .
ingpHEIH R arts here
Tenlszhng
lodszfiwfuiseanidiiu s dsmanfe lovsAsganaagles o

Undrdonasylsadaudss lodsfudonlsi lodsdudonnnnd (lo
foaTe) uaclodsfvdonus

1. lossAugonnwaglaa

1.1 15eeu *

- 1fiunf$n (bemberg) - iasiu (jetspun)
- fiafilafl (cupioni) - wifla (narco)

- vlefdanu (fortisan) - LawFa (avril)

- a3ala (avisco) - yusau (nupron)
- daLmaLsd (coloray) - Jwiaa (vincel)

- 1auA (enka) - 17 (xena)
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- lulus (fibro) - WmuinTa (zantrel)

2. lnlsziuganwaglaannuas

2.1 azdiAn

- ianilfy (celaperm) - a7 (celara)

- 1A uaane (celacloud) - LeEATeNu (estron)

- waila (celafil) - aavlinaT (loftura)

- 1maaodd (celaloft) - Tasuaifu (chromspun)

- waaiyl (celacrimp)

2.2 lnsaz@ian (triacetate)** ldinarfius (amel)

3. lnlsz@iuganlilsau

3.1 uwadaau (azlon) **

4. Talsz@usnnansnil Qaduasei
&l ”'ﬁ
I rofil)

i n%’i‘?%‘tfiﬂﬁ")sta rts h@'l*@“f (nomex)

- uAunTa (cantrece) - twwasans (natural touch)
- 27971 (cordura) - danTas (ultron)
- mlilsuau (caprolan) - a8z (giana)
- ua&n (captiva) - 1Wuw (zefran)

4.2 wAiasaad (polyester)*

- 1aa58w (dacron) - Insuaulnad (golden glow)
- Towaa (kodel) - Inawausis (golden touch)
- Wafinsa (fortrel) - InfuBndia$h (polyextra)

- LauaTau (encron) - atlufian (spunloc)

- 937 (trevira) - wangfan (plyloc)

- aswsad (crepesoft)

- 1auALATH (enkadrain)
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- LA AN (enkanosic)

4.3 Tawa¥lu (olefin)*

- Twdudn (polybac) - 1@afdaau (herculon)
- uwnaew (patlon) - @7imia (duraguard)
- ailaEEaIuw (marquessa lana) - 413a@ (marvess)

- It (typar) - Infigu (polyloom)

- e (tyvek)

4.4 azATan (acrylic)®

- 9zA3ual (acrilan) - oa¥aou (orlon)

- Iauau (creslan) - 1w (zefran)

4.5 TumazAsan (modacrylic)”

- laua (dynel) - 1asdlow (SEF)
1 Sot
= (anavor

inspiratipiustarts here

- @A (vectra saran)

o - - 2 a - Iy | i
4.7'latia (vinal)* (Bnufauiluanizandm uﬁﬁﬁﬂﬂﬂﬂ‘i:mﬁtﬁl!ﬂ
wazteasuil)

- A71aau (kuralon) - Tanau (vilon)
- finmeu (mewlon) - Tauaa (vinol)
- Twdvlsau (solvron) - hilda (vinylal)

4.8 lun3a (aytrill) =*
4.9 Jugrau (vinyon) **
- iv3a (leavil)

- 113594 (teviron)
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- Jnaaw (viclon)

4.10 awlul@nd (spandex)*

- laas (lycra) - 1nfpauw (cleerspan)
- naaauyy (glospan) - 1u3d (blue C)

4.11 azilAnd (anidex)**

- 1afly 8 (ANIM/8)

4.12 8813 (rubber)*

- uAnnsau (lactron)

- m@anAng (lastex)

4.13 a¥913m (aramid)*

- Twiding (nomex) - 1fiaau (fenilon)
- 1arag (kevlar) - az17uA" (arenka)
Tau x)

ﬂ - 4

an
415 Tuheadd M oveloray i S here
4.15 fiifle (polybenzimidazole; PBI)

4.6 daving (sulfar)

5. lelszAvgoinus

5.1 lawna (glass)*

- Ivwefnaw (fiberglass)

- e (beta glass) - finalwatnans

- 1AuNAI& (chemglass) (fiberglass; PPG)

- 1.8u. lvhwafnans (JM. fiberglass) - suasunana (stranglass)
- lanseu (vitron) - yfinas (uniglass)

5.2 Talauz (metal)*

- azAauasu (alistran) - wififind (fairtex)
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- UTUSA (brunsmet) - §ind (lurex)
- Tesuland (chromeflex) - 1185 (malora)
- Tasiwa-81% (chromel-R) - 1naau (metlon)
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"Norma Hollen and Others. Teatiles. sth.ed. New York : Macmillan Publishing, 1988, P.12.
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? Norma Hollen and Others. Textiles. 6 thed, New York : Macmillan Publishing, 1288, P.15.



unfl 3 muidvaasule 37

PR T ol o ae - ¥ & A e
fisdwfianziinerfunmigadninuszaneiudainwuisisly
o P W e e @ e =
whtearaiiFeshadunmndingeldud hydrophilic fibers Aaiulufiaa
Fuuldd 1w e 86w wislmasglas 9w hydrophobic fibers &a
nlflidesgaduiwIoligaduwuas 1w loduanziainanad
- . - o “

low wazlefiu uar hygroscopic fibers Aatrulongannuinananis
= e w = o = Y
Wudn dausadlumed 3.5 Souasstiaanumunsalumigannutiuues
wauly

W | A :

wilovieiiiisud@lunsgamuiuldduannnizaulasuoud
we g - o e = wer w
Fifouddan wiadandldinode Fadumafivanuauliiud wensan
oo o e o o & a &
indafuadedifsmnfuivesh dflfudiuneiadalanauin

fagvnoiy 1By Sauaad

Ml 5.5 msganruduaaaiily (moisture regain)®

Forduly magadu A (%)
an . ‘I‘IE D
maaplratlo N staﬁc_% here

TalseBiug

GELEL] 6.0
geATAn 1.0-2.5
ey ahl 6.5
uria 0.0
Tunaza3an 2.0-4.0
Tusew (6.6) 4.0-4.5
Toadlu 0.01-0.1
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* Norma Hollen and Others. Textiles. 6 th.ed. New York : Macmillan Publishing, 1988, P.12.
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-
40  mrwgifesetusnduly

ni 5 wefidudvznanauinduen lounsrfialaldd (high elongation)
. Al W a o = P i o M
udiilabandmanduiddn1alud (low elastic recovery) lofiloiia
a oo oa wet o o w v ada A a -
udresnansuihiduld@dahumadubeldiaiidenudy asgidy
- ' st . e oW sl a e é
pavguldd nudamsia®lad wasmuwmu dwuaaslumaen 3.5 Sauan
- [5 oo 5 a
anudaudmwrmwenauiduldveaduly

4 P "
M3 8.5 aruiaudmunonanduiidylduaaduly®

Forula wledifudnumnsananaviduldvdnnduinean 2.5 nladdud

lasssuai

the 75

Ay 65

Tww 90

wudnd 9g
lolsshiug

asfan

BEASAN

aryia - 1

wi 1

eaziin - jpspiration starts here

Tunau 82-89

Taiafle 92-98 ( 54%)

Iwdaaand 7 76

(&0 80 (ﬁ 29%)

suhwidnd 39 (f 50%)

Favi§ 96 ( 5%)

= ar g
ANuAUAD (resiliency)
& e al e W as o
arufudmaneisanuaansavesdulunfud ldnondinmneds
I £ 4 - A ad e Y
Tda9n wiedy astwdulofdumlddfadulefdainlulfudaunsnfin
= ¥ 4 o ' z
amwmavldlasd wu windarh dadawioudwlludrwsainauezas
= - . o o gal - o - %
Guuwilowdy uaznszhissdaudadnmuuduuisld degnanaiu
% o - a Y a & ol tim X
dazmoiuuazfivanwdnldloslidani e udu hiillaudfdeia
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"Marma Hollen and Others. Textiles, sthed. New York : Macmillan Publishing, 1988. P.1z.



44

P o
A7 'Pﬁ.l""ﬂfﬂdﬂ')uﬁﬂ WIEJ

M1l (electrical conductivity)

| ¥ Py = e . a =

ihigeduiuszanuulddeniudnitlwinhd liviliifelwihatia
s 0w . 'y s ol
bimaaldariy lifaauing Tesenzluivfemefosuazuds
w o % & o o g
dfgauszanuduldd i dihoniadanloaglamzlonaunifde
P TR o =
fanilefuereiannmsiaidl

Mau (allergenic potential)
o o = s a .
suadeimnsiaduloussdhidusimariliglfifiaansudena g
- - a d o - ol
i Aamiaiaeuszanodes dufiudu Wuseslvd wiounn dwiles
- . e w ol @ w . e . o
wymmssainiamanarivlands divibidldadienmauidandln
v aala e - y . ar a
dhwhhlidudaiey wis aofos wanduw 1w dhoudad dle
. = P
gansismanluaen  wandlofnszdadususzamondrfindug uan
£ a 5 & a w
nniuafienaudsznaumaaivondulouasansildanudsi

MIANNIBULazmstiuauiey (thermal
conductivity and retention)

o v
UETY otilu punfLaziiuauTan

v Uy W

e Ak .
Ll JRngu

v lassafromuouan
gFaurmniemueanias
- a . .y E, @ o
I pFne iaimhstdvdpifanferibifinfou wnzanufeu
. . & o P . . Y
TimnsasznoeenlUld Auillewinfinenndroanfivansion g

e

& ol - - g & - ry ]
Wiannafimaannlossmdainis 1wy dulwuszdihoiiouniniinie
szuwanuionldd udu

anunulil (flame resistance)

arunwiindelidialliroduautidonilmesifasrilileldagng
Useans dniauszquainunite wsztimldlidasszdassisnn lasaws
dorudn i msezlidelniuifennuseastideld diinulvnie
lidalal (flameproof) arlu@alWudaclaviladlu daldud drlouda
Wudu maanudsbinulirilélosdsmmand famesnmuldindmis

Idanuddlvnulvvwialddamssunesadoannied

msnaddoeu (dye affinity)

g s g s

Lﬁ%‘l£|uazmﬁ:nauﬁﬂﬂ‘lﬁ'ﬁu‘tnﬁnmﬁmlwuﬂgnumuﬂsznauma
e = e

" o N ¥ i
winazlasssfuluanavenduly idulufigaduinldddesdavifeda

4 ¥ P .
Wlsngaduuazanuauldlbidezdaninmn



unfl 3 gudveaduls 45

ar
ANUNY (luster)
a & tanad 3§ W o - Y
anuiwesrdusuianrbilfeanunudsamansouaninlédanen
& o 2 o &= " . - o
TasiuegivBinnesumazeunniduly fsbussaianldinniduuin
4 A e ow o oa R e o . v At & a
fufaduirresibaSouluiuuasidantmzronussldunn didiaqueds
- & o & mala X oM -
‘IJ';?J‘}: ARTH LRENUISINUWLE N"I‘lllﬁ'ﬁ&l‘ﬂ“lﬂﬂukua”%‘l@luﬂﬂ"lvlﬁu ']HIG!U
rrumdlefemeiiulngesdunin dasvinlWanudusasslasnsidy

P . -l |
srlmniteslasenlodaduasazarsmarieniiaclainiasdasanunin

weule

anulidauas (translucence)

suinnuunsuaslfumeresfasvinlwursdiwle Sadunsuas
Tufumsmnnviaderezmuluauazaduaaiaglemduanlslomilizes
veafing Wy dunannuleemefinezlimanzieniluidaule
Fosmew Aidasmsmudada fhazguvienwunniesiuegiviua:

- L . oy o T T a
anuiuvesdhuudn SehFdoutgluiuaannnivih i maE e

. e ol & -
=auly flusuiann
7 rdpe))
X S o
47 laade g undu Suwiaven

) s & e

ﬁum:qwg&w}%ﬂeﬁ g\ﬁ §1rﬁ§i%ﬁ wiladdanwaiene an

) ol ) = = b e
N1 drape es fazdviuladviall wiswrmsnufisdla Juegdu
a ) da & a ' & s .

TasasFramasdn :‘u’mﬂmagumzwﬁu‘lﬁ‘ﬁmwﬁﬂmmm W UAzNTZANg

ananjumigy (loft)

mwgumjmi‘]uﬁuﬁ‘ﬁmmw?ulnﬁmmmaﬁe&mé‘uﬁuﬁtﬁu‘lﬁth
muwdamanany dezaeninn Jie wassnwdnlaum Tasloasl
Bouvdauuniodeldluuug

= ar ows

HIANNE (texture)
A o o o= - A - v daa o s - w
N?ﬁﬂﬂﬁlﬁ%ﬁffuﬁﬂﬂ‘“ﬂdﬁuﬁ'ﬁ Lﬁ%'lﬂﬂ&lﬂ'lﬁﬂﬂﬁﬁﬂll azmu"lﬂ
- - o e v ] vy
fMumuazfiennanuiin fdudmendulofineaiuldlaud arwdey
AMPTITE AMWAH uazANL fFudsnuenlamonIrudaiudas
. I el = - - ™ o
'L@!!’I.I.ﬂ ﬂ'l'llﬁ#&l AIURW  LTEY AUUTY UREATUTEATHETWI &'li'lm@lﬂ
nafanlasssiumosensenduly slievsndudie lassahsueadi
i a4 a . e M - L o e y o
uasnTaNuad Fadamaritvn i i duiauasanuidudosnaiu



46

o . -
auisasusssuly

- - g
anumumumanmveadulansaanunumuluiiovas
1idule (biological resistance)
wom w0 el ’ @ a [ a -
fmummuuﬂamnaan‘rs‘lwa:nwgmnmmmm warnanaiiadudu
o ﬁ’ = PR L | & & a i
%:Yl‘tﬂ’!ﬂﬁ’ll. aa 'lﬁﬁ'r]fl"lhﬁﬂ'uﬁanﬂmﬂqw ﬂamww:'{ﬂmm'nmammw
uazdusznoumanivoasuloudazaialimilauiu Sslamumuniueng
[ - % & - Fl & a
w aandndinuas dad wazBenazynanodelodaihilalng lovvdatasd
dmdrznovvasmustunazlsiuinn veadsvaufulogwudad wazsain
F | o . y o ' %’ ” - b o
whndulowsglamilaaglunmzaimadoudrogu u uaxle doudna:
a g - Ad “ w - i -
wurnlililitun  anfuliluifdenthaduuasudy uaslussifioome
O 5 & . a % 14[
HINAAMUNUNTRATLTUT Y URZLURITALNY -ﬂi]:l.lfn‘]l FLAENIAN
i a w w - & & v ooa
udalinum nunen wszuna domsliFmaeissudluluiednie
. N - - a - - o4 e w ety
daviavureuiy Juussiwdursoiiesevinuds Serzdadinddw
dsznavwasuilawofmfisontls sruduudainarslaoisisneauazuuaiin

fdsznnivihananaaidlilugdifud

o .
1a Andududas

LY

wanltlagdmniadoiifernainu lofinuusuaaldmdonlaun lout
a:‘r@éﬁﬁHLQQ@EE%%?W‘I%’:QS{%‘TM Tun Iwflemend fiu

e soew wazezfiee uszimuldanlaun Tusau wuand usslna

anuldlaununazhinisy (aging resistance)
el u a_ v da ] =
Al laumfadndanunisiwaziinaununiweslassisu-
i difioymildnuldnuminsiimsinmenmwsssdliindowdy
a -l o I v W
Wldwug Tadvmemmafivnlithlslalinunuldun usouas anw

W & . - v = o &
Jou AT wazdudszneumaaiiveadulefihuimadiiug

o aca i
aanlsznauimbfidulafiana
A190Y

W o vy i O LT | s -
arlandnuudrndulodsudfde g snue aivadgfsmbiiduled
o 2 - ' :
sutfuandvnuesnlufelnssauuanduly Sonautssenldidu 2 dm
fa laseasumwnmenmwsenduly wazlossadmSodiuysznaumani

vausuly



unfi 3 suvdvenduls 47

Tassadramamemmveaduls

Tassefamemonmaeaduloldud anwen anunfimieidu
dugudnassaduly mwamarmiaawnsdunidasandily
wazmsidsadauasmibadanuvasluanaluduly

anuenveaduly (fiber length)
Fawhsmuanuenldiiu 2 siede

' - R &

1. ladu (staple fibers) Taldiluila fdoud 0.5-15 fa o

A a P - 5 P
sramdnnyiadulosuonidiwdulelne lodsefsfurssianiulo s
wdounn

2. logne (filaments) Jalddunan lolwudlulosssumbodia
- o= e e ' &) &
wmidlulosn lodsenzdsulngandudszinnlosn naiwnens

P & 4 o
wialofansiiumanomuguanuevsasuleld Sdloend 2 wiafe

- . &) a
2.1 lpgruder (monofilaments) \Hwidulomr Gou faanw

al d . Y v & o 4
LAUET LARZNUNIU t”au’luqﬂﬂLﬂuﬂqﬁz‘lﬁﬂqLuaﬁ Lua

H WAzl <1
aufioitin: Fo8

et tenndsiswelngje:
inspinatidmdiaiiahd dyunzood wiesean

MAsuas 4ay

du pa dhda
a4 e y
Ay Gadvafias

2.2 logrrs3y (multifilaments) wurofsnsmrndulonn
=l e ey ' L
MY ERUITUNREITINAY wazanalauwiadtag Ul d

2 & d (T T &t ¥ =
wulodsainniilanadluiumfdudasssoy Yo

- - A& x
Ny uazdudulda %wnatlﬁ’ﬂmﬁuﬁ'wmﬂnLm:'qwmlu

I v e aw dee st
dedhdnesiansoedan Goy weaweedodilng

anunhensaidushugudnaraveasdule (fiber diameter)
anuniaviaiiwmguinanveaduluszuenanazenduly i
& P - d_ s " v A

loawaidn violvaudoa Woshamadudaldtiiieduuazing udda

w . v & w
rLtlLﬁ“'L‘r’ﬂyﬂt ariiavw ey uszudenTzdng

' sy o . o
wwshugudnaveadulofimbieiaidwluasew (micron) @9 1
o P ry P
Tuasawriidy 17100 fiafwas wis 1/25,400 1 @137 3.8 umae
wevsfudhuguinavendulusruma



48  anwditesuandily

= & w =
197197 3.8 usasTuIAtas Ls'r'umuguﬁn bl Bdlﬁulﬂ‘ﬂﬁll'iﬂﬁ

wnavsadusigudnnavedlossinnd Tunseu
fhe 16-20
Gt 12-16
yudnd 10-50
nu 11-12

. o a = & y e
dmmdwihuauinavisswavaduloluiiivegnuamanas
L T | - a e ﬂ- -
Elﬂ'ﬁﬂ-ﬂﬂﬂﬁfﬁ“ﬂ?ﬂﬂ LLBZﬂ?qﬂﬂﬂﬂlﬂﬂlﬂulﬂ“ﬁﬂﬁﬂnﬂqi H ATUACIEHALRE
anugmvendulosnviadulolfuiinheiadwewned (denier)

wutaffaminvesiuuefiduiy  lfiaswavandudrslosn
Tagdadlunsumbminvandulos 9,000 was dsiuwsvasienwed
Bagedu sminvendulofiesBanndu wieadulussBoduwralnguuas
iy (odnued 1 vda 1 eweefAadhelosn 9,000 was win 1

¢ —
Bl anue u our)

ipéﬁisﬁgﬂé‘gﬁg%Pi%uﬁé}y'é’:'gumuaﬁumma ganaLin

wiawnuludizfng wisszndmdnadimiodt lossmumassiipdie
o ' =t o v A .
ansaslidusuuuidoaiuassanausnveusuloduning  udly
a € - , a e L . & X - -
Unrdpdesiigliamilounuassanadu niiwnznandadnlodssfivg
& - % o ' kY
wwmsansnauaumkiald lasasvilivun 1 v wiadnldeny
w e 2 . e -
dosms loAflvwadoriuuszgliamdeniu Wetwiwdudoazled
pwnauasglhadoiuuasadiauein
& =l = a ¥ s & . . A w
asiunsishlodefsfinueuiulorsnd  duiascdaaniodu
- ~ - a &
loszdsfeonanifigdiramdenlosrsnmasiianug Saaznundonan
niuled
5 & = T
loawdafidwdulorfiadorffiglindnsucmonanifuniaio
Foununilawndadar lopnsdandninilondiuda wievwsianamilu
) P Il . e - A e e S
e Saqiudnsmefiuandanwmeiiasinlidul ouasd oo

manInaregzlinmsuansandulylddonlindasgansimidasg



unfi 3 susmveasuly 49

L . LT =1 at u
siiudmhaariemanaveveudily (cross-section
shape)
mednrnssedduloiinadesuddveadulodin  wmzamadaning
zuanfladnwnsuazandadieg sendulold gu el audan
. o E . - Y TR
anumengy anuuds wenanuugiwenfienuiiniledudadin 1Ty
' e al - o
AN AL uREAUNTEEN muﬁmluzﬂﬂ 3.1 TINFAINAAAT I
wazfuAImouanaaEnlo

Q_

(n) fansmsnassandoy vin loluaeusuazlowmaren

Ok W

() Hanuneaaumioy unziigiun 1w lodtiu

(n) danvmailugdiibonay weslimaaGuudeuns 1w lovwdad

inspiration starts here

=\

(1) disnsusdughduscuuy Sdemdalwsiasanans i loihe

(=

(2) Ganeuziugihnay wasfindniding Tagsay viv losoau

- < & om
() TanenaduglwdemGuuuanudaniiunidn vy wWhuTea

A " A a
31'\1 3.1 wamimeasunauasRufamouanvanduly



50  enwgifesdusaduly

AN

(v) Danunsdugaumaougum i Tny, Tusovsiia so, wnseusiia s2

-

-~ Fl
() Danwosdugdaumbondun wu uownsonlusau

=

(w) vwrhadinemniugUnay vin weailuy v exdiaa

=

o - - g
(w) danEmzadiuiia 11U saTRaUITIOA

E=ED

T o1 hd e 0 ) o) d e 1= -

[:

(g) fsnwoeuuuuazning 1u asdias

Il

<

(3) anuzadozlaI e

N

{

(m) fsnsuzadogleninauuasd dndnlaoiay 19y Ianemsven

4 o &
gﬂn 3.1 (#e) uRaIMAFRTIILAuEIMoenyaduly



unfi 3 mutdvensuly 51

e

() Hansoidumasauuy usslitaanansna iow wiwsuewnaniia

() ﬁé’nunmﬂueﬂﬁmﬁumﬂmiaanma vins luaan ueuls 14

.l iy . =
31]11 3.1 (da) usmsnindmunasivianouenuaanduly

anunanvasduly (crimp)

samdnsevsadulpasiliidulorndintemenguildaiod
dududny anunbneefitfielwesmusssumanioveslosrumanzd
snumeldin anundnsedwinnnnisuialodssAuginesdanumzas

Wwauvin
i1 Munin B

Tﬁgﬁppmiﬁﬁ'ﬁﬁlﬁt@"lﬁ%‘[ﬂm:ﬁﬂﬁhmﬁm Y

% ¥ v
v gadaninldd Ianueugu uanifivanuienlad

anunBniavasaduloorawiseanldiiu 3 fiefe

1. lofviliwiinselasdimamadsna (mechanical crimp) Tauld
gnnﬁanaé’auﬂ:ﬁﬂlﬁﬁﬁmﬁuﬂﬁu AN gusaaiduloazin
Wwndsy Fiamuiewssoliidulondnisatnannasle

2. lofindnesioamasTnma (natural or inherent crimp) dnazwy
Tulgthousclowudad lothoesdadwniondullinadedituds
wfia (convolution) #rulvvudaiwinsaunuaainlang s
Mufia @unte 81 uazvwn

a. lofivinlwEnsalasmandl (latent or chemical crimp) w3ald
ad o o = = s
Emamsail Seslflwansniadulonieaananudadnfld

. & R v - A o T a
Tasmsguduleviodnsluinmied  Swmdsmniwdulefiendnge



52 enufifesdunzduly

Tnssadrameluvestduly (internal fiber structure)
" XX w .
lanshinmulwsasulnduwiugudassduivialdisulofioaniwuan
diu awundduloudasiduszaznaudanluanaiudng Guedade
e Mo A e ) Lo o4 L -1 ) .
NULRSHAAANUAILITAII 4 U Imaqaummmumn’n Linear Polymers
. .y = ;e e 4
deluduiatnimideruvasluianadgiinisiig g
sl M = luana

X

wranIalaeudng (side chain)

M-M-M-M-M-M-M = luanawaeg luansderwiulden

Sopilndwef

M-M-M-M-M-M-M Twfwesiulddedudra (link chain

I T T O polymers)
X-X-X-X-X-X-X

Tansfumoluwendulovhbisudfvesdulouandraiudauinaws

1lszmsé
et D
1915890

- - - R = i
INs®p mefisiseszeiinneluradhdsluans
Tasssumolupassulols=fugarlanfoudulosssumafimneh
a a - v o w = sl
miwdalodszdsduumunsoauqumandald dasmaduloviiala 148
1 o . . ad o ™
qumwagilaimld saufulosrmdnuduinieslasssmma

=1 @
ﬂ‘liﬁmmﬁlmiﬂmqn (molecular arrangement)
- a - o, o e
midssdrasluanaludulonialuanandaibauiunoluduly
- i a a e o . o s 8w
udazritavzlimlounu Tasdnsucnsiosdiuandranuezriligunmw
aarna1an 1w danaumniion n’ngﬂ%uﬁma:m’m%u anuia nisaL3a
Fanau Awdantdu anudenda AnuAndd wazaunudesIail
- s e a - ) o o - o
Ty AW UuazBUY i dousadlugil 3.2 Huusas
- e
muFosiveslsluana



-l
unit 3 suvAvensuly 33

w = . .
(n) dulofiilaluanadosdiuiuszanulyivunwssasulwdond

s lmadioatiuann (high orientation)

S

(1) tﬁn'luﬁﬂn'm‘imwTwmI-lﬂumqm%': (low orientation)

o kel s W ) —
viamnatuadnalifiszidou (low orientation wW3o amorphous)

4 S :
gﬂn 8.2 wsmamiduimvealaluans

9 ol -t o -l -t & e ' \ s
wuloniimsdosdssluanaduaziimstanuszwinlgluanauiu
A e s W e (o) A a_ o
Wahuridwdudouaznauiindg diwezwniiovisfananunie
. : e ] &
an uddaldies luvhusadoain r-?"m‘nmﬂn'l.ﬂﬁﬁm*:ﬁmm‘ﬂaﬂmaqa

=

VIenas o < alaan < fozluwilen

awdaluana (bond) TUANED

Hydrogen Bonds flawuszafiviastaniunuszwinelalasiau
'%%LFﬁ%%i&%!a%ﬁW tl%u h\g{ By sondion uazhilaman
ms:mnuuuufzﬁ:mmr.lemuﬂ.townustzmw'mw HowuluuSion
‘uauﬁ'ﬂuﬁ'ﬂnwﬁsjaé‘maa'[mm}aﬁ niadszinniFsadnuating
wszdou

o o
2. Van Der Waals Forces (fudbafilinuriuuazliudouss uaz
-l - B . - a al al o 4
fussfadufalusSnssadulffinnisedvaslaanalad

=4 - i " 1 =
WIaLIgdaInuaen ﬂ‘tl! duszd gy

Py oy " % - = - o
msfariuialidnenzafog duussfgavesudmin duloniing
- a y P 1 = N A e el "
Gosdreslgluanaliegluuwadonnun ddavialuananiedafbasly
= " el My ] & e =l e
U-3LT  WIRGT8 uﬂ:lﬂﬂu'ﬂuﬂuﬂ’lﬂﬂqqﬂqUﬁl“lﬁ“iﬂ'ﬂun'ﬁlﬁﬂ-ﬂﬂq%aﬂ

Tuanad %wﬁmwmﬂzﬁ‘ﬂﬁluﬁm:ju'lﬁ"ﬁn‘i'l

- i - owe L) - e ' i - =
Welaluanadosdawunud uasBaruubuilunduy Boefeuiu

' . e -t e |
Sondwdn (crystalline) dsuaaslugui 3.3 Fauaaamnusdrvoals

o
luanafiduwin



54

v =
AT TOINTURSIAM Iﬂ

(1) wammiGuaduaslaluansfituszdouuazwlmaunusendule

E o 4 A a
3‘1]11 3.3 u.amm*n.‘m.lmssm[qf[umqmlﬂwan

nmansdnaswanldluanafiudsriuiumaiesdavesleluana
A w oA o e a - a - ” o - .
dafinanFoadauazld aslwdulodorduersiimeioedrvondnla
a 4 - -
Tuanavans 9 wwurain s wlpssund dusadlugui .4

ianaidy
e mﬂn'[*ﬂ naiSadanud

o s .
31 2.4 vaeemaiusinvealaluansuazrAnluananato g wuululodudaiu

nT0aAsf (cross-linking) 1wiuszafififatruszwinelaluanail
Gudrtunang Taluanalifasuduluanalng (Fuaaslugud 3.5)
Wauanumilsn anunwmu ua:ﬂmuﬁmm@uﬁu&’flﬁl&'ﬁlﬁ Wailwane
nsaasdaziong luaauseda wasilaudapesiiusadenauidothed

ATORRIA

Tt

4 :
31]1'1 3.5 uﬂmmzt%nuﬁ'ummMuLaqauuuﬁﬂﬁ'ﬁuﬁu



unfl 3 sudfvenduly 55
aummuasldluansaziinafiquanidvenduls wlefflsluans

i : o = & dod w a Y uad & w -

defugnrilsfeclilefidowiuiuldfturiniu uaaduloszmilornu
. P w ; &

munileiszneudolsluanadus

1 =1 -
drudlszneumaaiiveadulaunariia

. = & - = s = -
ﬁ']uﬂf:ﬂﬂu'fmdLﬂ;.l‘]lﬂﬂl:ﬁ'lﬂ.ﬂlndﬁu@'l ’ﬁ{l‘[ﬂﬂa?uﬂ'ﬁ:ﬂﬂﬂﬂqilﬂuﬂﬂﬂLm‘lﬂ

anfuyagmlunsduunsiavanduly

lairaglaa Usznaudaungulndloasendueanased (polyhydroxy

alcohols)
Talusiiu dsznaudronsaaciily (amino acid) wawq wilasiuiu

lwazdimn Uszneudulnfiesasfvensaglas (polyester of

cellulose)

leluasu ulwdiwafveslwierlud (polyamides)

T ilulw@

o0 c dieatbi

leazasan 1Wulnfiasasazailalunia (addition polymers of
acrylobidplpiration starts here

lelumazasan Usznaudsdiunauveilalnwiwesuasazeilalunia

o ;i
uazan7aL198 (co-polymers of acrylonitrile and other substances)

lelunia Usznoudrolndwefueshilafanlalunia (addition
polymers of vinylidene dinytril)
leausy dsznaudrowinlwdiwefuashilaffiuaaalsd (addition

polymers of vinylidene chloride)

TeRugeu dsznouselndwaiuashianaalsd (addition polymers
of vinyl chloride)

lalaia Uszneudelwdweiuesliiaweanased (addition polymers
of vinyl alcohols)

-

laguwdwing 1WudsalawasoialwisTinu (polyurethane)

u
lalaaly Uszneudrnlwiwefvasefifuniomironuvaalaaiin
- 4
Tiladug



ol -
56 m'm".um.fmun:uﬁdg

M39N 3.9 aplaudimaaiiuasmaflindunsaiovaaduly®

ey | annumiio anuia
idily anmias (A ese| ileilonil nagad fnandy | awdands
Dz aunnil 70 F My esee | A 659 nduiaald
gl 70 F
the 1.50-1.55 3.0-4.9 3.3-6.4 7.8 3.7 74(2)45(5)
Al 1.50 2.4-7.0 - 12.0 3.0 -
Tun 1.25-1.35 2.8-5.2 2.5-4.5 11.0 13-31 a2(2)43(20)
qudnd 1.28-1.33 1.0-1.7 0.8-1.6 17.0 25-35 so(2)63(20)
GEST 1] 1.30-1.35 1.2-1.5 0.8-1.2 6 23-40 48-65(4)
lnseziinn
a1iua - 1.2-1.4 0.8-1.0 32 25-28 65(5)
ALATAN
DEATLAL 117 2.0-2.7 1.6-2.2 1.5 34-50 89(5)
IATALAY 1.18 2.0-3.0 40-55 55-865(3)
aafaou 1.1 2.2-2.6 20-28 97(2)75(8)
Furn -4.2 -36 86(3)
uia 55 100(5)
Tumaza3an 4 98(s)
a2 insBirationStarts Were | * 2
[G5E] 1.37 2.5-2.8 2.4-2.7 2.4-2.7 33-35 88(4)
Tusau
(lmm) 1.14 3.0-6.0 2.6-5.2 4.2-4.5 26-65 100(5)
(lodw) 114 4.0-7.2 3.5-6.1 4.2-4.5 16-42 E
Taiadlu 0.09-0.91 4.5-8.0 4.5-8.0 0.01-0.1 25-80 100(3)65-
100(3)
TwAlesinas
vafinia
(loom) 1.38 4.5 4.5 0.4 25-30 87(5)
ﬂuéw'u) 1.38 4.85 4.85 0.4 45-55 75(5)
\ARTEW
(loem) 1.38 2.8-5.2 2.8-5.2 0.4-0.8 19-30 97(2)s0(8)
(hlgu) 1.38 2.2-4.0 2.2-4.4 0.4-0.8 18-50 100(1)
A Home A Textiles Handbook. Washi D.C. : AHEA, 1971.
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auduiing 1.2+ 97-99(5)
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