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A& FAsl] LTBAA (elastomer)2ha Fh18 0%
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o v R 25% JIEBEA@IE, dE, AT
=) 2 so] okt ofr)e A nERHIA QQE e A
& cis-1,4-polyisopreneo] s TA L 7 ]-%—‘-@(vulca
nization)oll £AA AL st Ao EHA A

Qgu= 60 C A%/t HA EAPHMATL 120 °]
Aol W BE2A DR ALl EHaT). ol
2L ] g8 Aol tuEPE =NI=
o 0|33 1TE 7]—%13'_-‘?—(Vulcanized rubber)2} 3t

o A nRE AQnTe §E 7o) /HaATE E9

ZL

Auid oz REYS 27| eiMe thedt 22 Al
71x 2A& VEAFHE LB AA, AFRE 3]0
753 Az 923 AgE2(long-chain  mole-
cule)7} Aok 31, EA, ol5 Ex7E ol#do] <3|
of 3oy, Alx, FAE Bxzt ARo] olFoiA oot
st} QukElel 1 EEFAJA] (conventional elastomer) &
gro] £ 2AL BEAF)E AEAE Aleld] B8 7}
FAFL Bojs Hog dv lwage] d4EE 7
e x| gong ZFAHYe 1 @t AELo] oz
Holl 3akA 7ta AE
Mol 2214 WPRo R ‘T‘Z]'_a“% "5@*]74 RSS2
A 3 AoF GrtAA nFEAA (thermoplastic elas-
tomer)7} Qith. olm] ARRHE E21A A FREA

= gEe(d, SBS BE3FHA), 2A3(A, E2
2 27 G7kaA DFRAA) 2 FL28l, B
HeHdl E7ka4 DREA) 58 5 5 A

a2 18 DREEAR e EXTFRE 24 vEld
Ao BIQF Yo7 FAE Fo] rtao|th. aFEHy
gz 98 AL F 2Ue 9] M a7 1
oA deog FAY Exls 22Xl flojof ¥ E
3 AHE-2 oA AP /AT BExE 2] HsiA
o] TR KM LE(T )7t AHGFRERT} 3]
olo} it} |49l A& wEShs Rl Ttudd
o] gittd B &) s GA soIuIAIT U9
P2 B0197] 913 HHo] A9 L3R ger=
REAH RS 988 T F ¢l 9R Hed /A%
Zo] =g Aoltt. ey a8l 13 go] B84 e
oA wpgog ZtwATE st Aokd EAkse] 54
2o 2 HPHAY R FHol| 93 o= ojFe=
Wy ER Fg B ohig BU¥E F/HE Folrt. Iy
o B25g G o Jtuafe] FHAT T 53
H 7lnddd dole B4 sta 2EA wiiviR 2
Ao AT ALY L2l £EAE F YA HER
0|23 B2E nERAYAZ Agr] HsAE ALSs)
Hi ¥y BHEEA uAEE Tsjok it vHd
o g4 JFF uie} gol Ry, A, FLET
=3 2o 22 whho g JlmAe] A= Utk ol

13 1. Schematic diagram of the characteristic molecular struc-
ture of an elastomer.
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43 _:.—r%*éx-HO segmented block copolyetherester=
Zolo|2HlE2 223 ZEldHE BEe] allE AZ8
multi-block ZZ%4 24 hard segmenti= & ol 2H|
2 Z2Eo0|7 soft segment= ZjdH|E 20|}, o]y
ZaloH2 B2 RIFROLEI} 50 C AREA 4
oA FAstn FF4Jol 53 HEA matrixE FA
i ZjdlAHE 22 2YESI EE|oH 29 ¥
AR matrixel FAHFoZ EXjsHA At o2 E
JHE BEL ZdHz E53 dAH JoER
nlx] 3% 13 22 7Z2E vehliA " (o]l 8213
7tnde EoAHE 24). olHE ueA 2L 4
oA 179 2o EAS BolXT Ed HE 2
Ao gHoje R 25 E Fold Ztagel 4HEHL 4
Wl drkaA TR go] S8/dHA 4¥el 7hEst
A =r}. 88 segmented block copolyetherester& 41
A7 Wy Ay ILYe ZAHE soft seg-
mentE HPAA AA ABE AFAFIA =HH EAE
Aol Ajolel WAE BlolxHz Aol 27 7y
A9 aao] BARE 0B WL VA H1 WY
248 A Yool AUz P58 Fe H8Ee i
sith. wigwEo] AAEHE HPE soft segment= THA]
AP I P2 Bolodin & FolT mebA AlEe 2
ol Zo] o] A2 HEoleA Hrh. EEjdHZ2Y
Zolr} 53] A oA Exie] mgo] WHIY HH

of 7iterE o) g3 sold & Y Adels
ﬂé‘ o} 1215
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2.2 e HRel FR

AFFPAE HAE D= AL F2 293 go) o}
Uk, sfubst TRgANE RREEANY] 27 40 o
gt} 7hed 7 Feizhe AR 3ol #o1EH 4R
ARt FHolA A 99 Fx9] BEo A E 71A
of gt = AF& WS 7hs7] W] SetaE s
B2A 22 17 S Ze AgdT sojEs ser
Z AR7F HAE welle 2849 459 97 S48 v
£317] Xt A7t gk EgAEo® AlggEe A
t 4554 B Zx(hardness)7} £83M AAFH
e "ol 34 g& Fo] dEo|xiw uetyd 4
e 7[2HoR 600% 149 VEE QT8I A3
FTEE] dojur] g dPEge] givlele 3)Es)
e Alzte] Z2E 4 ok WA 538 45 2
HRE AxE] QsiME aTRY 28
2 33ty & 4 A,

e 19 HREe 17E Az 154, 971
24 AFEAHAE o] &3 TSR TRYER 2
Eelol 2o 28 2 TRYHA ALK DRl
£ AARRE 7HsAl BP9 cut-rubber threadl} @}
2378 AR E AE5I 713A1FZ] extruded-

oL

£

Smoked natural Vulcanizing agents Stabilizers

rubber sheets and accelerants and pigments
[ I ]

Rubber mill

Heat-treat

to vulcanize

Layer sheets

%] 2. Cut-rubber thread manufacture.

Constnt pressure
'/ latex supply

Precision bore
glass capillary

L / \

v

Acetic acid Wash bath

coagulation bath

% 3. Extruded-latex thread production.

IEXoietn 71e A 7P 1T 19969 29

latex threadz} Uod. @ 29 3& THEA}S AZTH
& Ve Rolch. bR W) ALSEH TR dae 7
FE o7 Ut Eu 9w uP9AAN= hard seg-
ment £5 719 FEs ¢LA%0 2 FAHE 2] =
9% 7lnAe) A8e shod 1R 2 4L e
Ho ZeloE| 2o ~H2A mEHdARE QoA HeE
B} 21 segmented block copolyetherester& 41-9-8134
Roltt. o] ¥ Mfoll thalMde 383} 4-oA A4A3)

B8z s A Fol) AR

o} oi%8e ) 5
mate fabric HEsle] A%4 W2 I AE T we
olo] ol gt Hol o8 Aol AXA A48
AT AR 22 27 AL Aol FobAl S
97 2low ol @ AR nRyAel 48 B %

o] 9l

FElEetd 2 ZEdH oA EA TRk
10 denieroll 4] A denier o] 47}x] tiekst &V 8 A2
T den IRPAE viE AHE3tE % $-(bare yarn)
T ou §e Ao 71FA FEl2 ALS"Th diRH
Q1 7hEARE AW AM(covered yarn)$h FolwrE A}
(core-spun yarn)7} Ut J8 4 ueHALY] 294
UeERd 2o 2 (a)E bare yarnelZ (b), (c), (d)=

hgAtelth, FRAE TRAALE ANGEHOE oo %
Hell HEE, ZEjo2d, o}ad, ¥, Y2 4§ 5SS
A% S He AAE AR Aueld AvY Ee
oAtz 2ol Btk a8 59 62 7t Ay
AR orEEAY AZFHL YEA Folth E 10
£ ZUSUHA nBYER) SE % 85 A o)
o} gelarsict.

A AR ol &, FelolaH=29 2o WEAd g
dete] wrlolnE HaFe Agel] Aol AnE ¥
& % UTh 7Pg ol4HY Aotk Wb TR
ol-gate] AFL NEE AIFL I AS LAF US4

First level drying

Second and third level vu]cgnizing
Ribbon
shipping
% container
——
Ribbon
\__._.._\A ,_..__.J“ forming = /:/
Drying vuleanizing
oven
Finish
application
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L

(a) (b) (c) (d)

gl 4. Forms of elastomeric yarn : (a) bare;(b) double-cov-
ered(shown during covering and relaxed, respectively) ; (¢) sin-
gle-covered or core-plied; (d) core-spun.

Covered
yarn
take-up

Total
drafting
zone

Main drafting  Bottom

sone cover
Feed
star
wheel A3

v Y Drive roli
yarny)

spundex )
Predraf ting}w? /

1% 5. Schematic diagram of the covering operation of elasto-
meric yarns(Lycra is the trade name of Dupont spandex fiber).

To e upel aRHAR
2 55 ZAAs|ok gvh J7 72 A
A w zEsor & VMG S ER
T}.18 7914 Ax AAE JelE Be ol¢
Bl Ae] 928 Yehdt), C= Al ZHEE A
o} 22 yehly o] H¢ 2ALNFE(% wear ex-
tension)-2 (b-a)/ax10002 FAJgch. o] go] EF
2 AFEe o 2 9EgE w7A Hedl ueE 2B
T go] AgA 2 HEYS YT = FTE
&L FA & Lot k. De 98-S 2838 e
A A7 AL ) 9B S vER ZAelx Ex
oES & 1 SFHE AFE e Aolth. A=

L

it
S ok
R fz, o

2

$# 1. Principal Applications of Spandex in Apparel

Category®
Application Circular Warp Range of denier
knit _ knit Woven (tex)
QOuter garments
Tops, blouses 1 1 3 40-70  (4,4-7.8)
Pants, slacks - — 34 105-280 (12-31)
Suiting — - 34 140-280 (16-31)
Swimwear, panties 1 1 - 40-420 (4.4-16)
and leotards
Foundations, bras - 1 2 70-420 (4.4-47)
Hosiery
Women's leg 2 - - 20-85  (2.2-9.4)
Women’s panty 1,2 — - 40-140 (4.4-16)
Waistband 1,2 —  —  140-490 (16-54)
Surgical, leg 2 - —  140-280 (16-31)
Sock body 3 - - 40-70  (4.4-7.8)
Sock top 2 - —  140-210 (16-23)
Narrow fabrics — 1 2,4 140-5200 (16-580)

2] =Bare, 2= covered, 3=corespun, 4 =core-plied.
Positive let-off

feed rolls,
54-102-mm dia

...... I

C Tubes of Lycra
(1o

Positive let-off
feed rolls

V-groove guide gma=u=s V-groove guide
B B 8 B—Nip of front rolls

Pigtail guide
¢ ::::E\P,gw.] e
. k . igtall gu
Bobbm\ﬁ:. Bobbin
(a) (b)

%3] 6. Core-spinning elastomeric yarns, cotton and worsted
system : (a) side view, (b) front view.

A Body part

T
w
X

Relaxed garment

Garment in wear b-a
% Wear extension= -5 X 100

AL

¢ Garment exercising
D _Dl Garment donning
le---4.C.....p)  Maximum pull-out
; {c-d
9 ———
o Residual sretch( 5% < 100)
tretch IS characteristic

|  of specific end use

&) 7. Considerations in design of stretch garments.

o)¥ol 8 7HE A%e Exche Hof stz A A
% ()& Fet gol 2490 ol (c-b)g 27T
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(residual stretch)z}a 81 A =Z7)o) il v) &, &,
(c-b)/bx100& ZFAIZE (% residual stretch)olzt
I ok, AEAPARE o] &3t AFA RE AT u
e L4028 € ARALES ol F20=2 & AY
71 vlE] 2P 2N ueg AR Bl&S AR 8
HAE Yole 452 2 J8s 4A8 + Juh.

3. E2|Re A nEMdMF

3174 8

EZ e HdenERE 19373 SYolA hexa-
methylene diisocyanate®} 1,4-butanediol & ®}-8-38}o]
EHEE AT RS AFRoZ Fle o dFAE
o olz] ATH oY AR EAol a2 AR
oA dAEkx] Bych a2y 195830 ul= A}
oA FouieA PRI 23 A(spandex) &
et BAA oz Alge] 2SA HuTh A8d
2 E9U"E 18848 FYo= ux FIC
(Federal Trade Committee)2] B wp2d “H&
£ TAsle 3strze] 85% olde] $HE FPow
A2 e B4R Foje).

E2fegtd 1erd AR fEdelexnst 4L B
o 383 W FAT soft segment EET 33 $4
A o) A47E2E 71 4 A& hard segment B
208 TAHE multi-block FFHAZHE gzl
th. ARfE AFSH soft segment: ZA Holum
hard segment= A7 44T Qs stnd@gs 2
& AEE 3l 225 Aloly] v|n#AE AAISA HFH
A& AASHH soft segment:= T}HA] random coil 2
HEoteA HolA i dHe AdHE Q9.2
B 2= AAY 8 ZE)dwA aegddR Az 34
£ UERA Zojoh.

325 &

ZF]-9leAd ugy A/E S8EAs polyold aF
9] diisocyanateE ¥F2-AlAH prepolymerE TH5 31 o)
o A&} diamine X diolg WEAA ZJITE
Eole 2t ¥ig o g A zHr}.1922

A A wke A= diisocyanate( OCN-R-NCO) ¢}
polyol(HO-G-OH) © 2 & prepolymerg& T=1= THA
2 diisocyanate®} polyole] EB|E 2oz N
prepolymer?] soft segment TS ZAAE 4+ Yr}. o}
£9] ¥lg4l2 diisocyanate®} polyole] H)7} ZHzb 2 1 1
% 3:2¢ W prepolymer FAWH-EE UEPd Zojrt.
polyol®] Hlgo] HATE soft segmentd] FHFL AF
£ ¢ 4 Urh ¥L 60~90ColA HWIEHE 1~2
A7k Holl ¢ks ).

DEX e J|lE A 7A1 3 19963 29

H 2. Spandex Producers

Spinning method Producer Country Trade name(s)
dry Dupont and subsidiaries United States Lycra, Opelon, Likra
dry Farbenfabriken Bayer ~ FRG Dorlastan

dry Asahi Chemical Industry Japan Roica

dry Toyobo Japan Espa

dry Tae Kwang Korea Acelan

wet Fujibo Japan Fujibo Spandex
wet F.LES. [taly Lynel

wet GoMelast Venezuela  Spandaven
reaction Globe Manufacturing ~ United States Glospan, Cleerspan
melt Nisshinbo Japan Mobilon

melt Kanebo Japan Loobell
melt/biconstituent Kanebo Japan Eslon

melt/biconstituent Toray Industries Japan Shevelina

20CN-R-NCO+HO-G-OH
—0ONC-R-NH-CO-0-G-0-CO-NH-R-NCO (1)

30CN-R-NCO+2HO-G-OH
—ONC-R-NH-CO-0-G-0-CO-NH
-R-NH-CO-0-G-0-CO-NH-R-NCO (2)

T WA WS prepolymerd] diamine & diol&
SAA EAE AFATE WHEe 2 olu diamine
I diclg AFESAA (chain  extender)@ty 319
hydrazine, ethylenediamine £9 diamine® 1,3-
propanediol, 1,4-butanediol 9] diole] AFREcTl A}
EAAZM diamined AME-3HH prepolymer?] isocy-
anate YT¥} whgEle] 9 AAT ] FAAHW (4] 3) diol
£ AHSEh EEERH (4] 4)0] FA4HT

---NCO+H,N---— ---NH-CO-NH--- (3)

---NCO+HO--- — ---NH-CO-0--- 4)
o] =

A PR o] gHe] FEE 2] AN G BHE

FAYAL. HA M AA FRE

§ FREF 5] flairMe BA 23] B2 ethyl

amine, diethylamine S& o]&3te] w88 HAXXFIT}.
H

(HO-R"-OH) & Al 2ol §h4e Be)Seletel
S el Roloh.

-[(0-G-0-CO-NH-R-NH-CO) - (NH-R’ -NH-CO
-NH-R-NH-CO),],- (724 1)

-[(0-G-0-CO-NH-R-NH-CO) - (0-R"-0-CO-NH
-R-NH-CO) ],- (x4 2)
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C H 3 C H 3
NCO OCN NCO
NCO 2.6-Toluene diisocyanate
2.4-Toluene (TDD)

diisocyanate

OCN@»CHIQNCO

4 4’-Diphenylmethane diisocyanate (MDI)

CH} CH.\

oon-{ e

1.3-Toluene 4.4'-diisocyanate.
(3.3 -Dimethyldiphenyl 4.4'-diisocyanate) (TODD
(Isonate 136T. Dow Chemiicals)

CH, CH,
OCNO»CHJO‘NCO

3,3-Dimethyl-diphenylmethane 4,4’-diisocyanate’

(DMMDD)
ITICO
o
OCN-—(‘:
CH,

m-TMXDI (Cyanamid)

%7 8. Aromatic diisocyanates used in polyurethane elastomer synthesis.

q7lelM m ¥ n& B4 2 A=Y FE A=F 23
w

dilsocyanate 2 =

NCO

NCO

1,5-Naphthalene
diisocyanate (NDI)
Desmodur N (Bayer)

CH,

OCN—
CH,

NCO

4,6'-Xylylene diisocyanate (XDI)

(Takeda Chemicals)

OCN NCO

para-Phenylene
diisocyanate (PPDI)
(Elate 160, Akzo Chemie)

OCH, OCH,

Dianmisidine diisocyanate (DADI)
(Iscnate 148D, Dow Chemicals)

ITICO
H,C—C—CH,
HJC_C':“CH:’

NCO

p-TMXDI (Cyanamid)

diphenyl methane

S5 x= 2] 50,000-100,000 AT EHEE st
Zo]  dyielt}. Polyol2% poly(tetramethylene
ether) glycol (PTMG), poly(propylene glycol)
(PPG), poly(ethylene glycol) (PEG) To] A}&Em

(MDI) %% toluene diisocyanate(TDI) ¢} 22 ulg=
diisocyanate7t AMEEE=H MDIE AzH 4871 TDI
2 AzE A7ET ZE 2 g3 58] & Hojn.
37 82 ZEHlEA LA ALEEE o7 71X
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HHFE diisocyanated JERH Aot}

3.3 e Hx

IEAZFE ARKE TE7) dsME TEAE TR
£ £ G839 22 A AP E wSojof o). Di-
amined AMFAZAZ AHE3 T Ldge 9448 A
o]8] FHE% F4FR 2 ¢l §§H7] Mo 2=t
webA F24 13 22 F29uehe el W
Atsiol gtk &l 9= AAHAZAHY ABEE e

Spinning solution

Inert gas-solution

Constant volume vapor typical
spinning pump Cell gas  temperature
distribution  280-320°C

N\ plate

Heat
exchanger

 Inert gas

—

— inlet

Heated cell wall
typical temperature ¥
240~290°C

Cell gas return
R __Cell gas M ratio control

return ’

to solvent recovery

3 IAVARAV AW 5

=— Inert gas seal

False twist device

Finish application

Take up roll
Take up swing arm Traverse guide

18 9. Spandex production, solution dry spinning process.

False twist
Spinning solution ',/ grooved rolls
supply

Constant

volume

spinning ” A\ ! /

—
pump Countercurrent
Solvent/water extraction train

Distilled water

RAog §AL 22 YA (spinning nozze) & Eal £
7] e H4vbs Fo2 UEHT n3lHo] 4435 3
o §Ho2HE HAE wius uhy Zo daua}
el FAdARg o] e 8 102 FASAER )
NEFEE vehd Zoln wapgde uExie ¥gos
AR Fn&o2 FEAPOEN SR 2D A
S= 13kEn.

por

L

AEABAZ diol& AHEE Za] fRlere o) Rl
SEED Roug SRAHIERNE /e UE F A
bl ol# g HRAzEe S4dArgelstn 3. &8
Ahe B89 S8 ARl oJEty 889 TR o}
ARTE FE 871 Fo.2 gEs L YETle o8 13
Hol A3l Atk S8 WAR= £AE AREel] ¥7] u)
Eoll F4o] et v §% HEE vhdo) AL Jbs
T Zofewe PR 724 29 2ol sHw AYL
e AoE YA 94AGY g FHd 543
TE 71U T glong NEEHo| ozt HolAr). o)
23 HHE HAE] AsA AR iAol B

34 x2t 84

754 1 2 2004 R HA BEo] soft segmento] 11
T ¥R E&oc] hard segmento]™ hard segment A}o|
e I8 119 AHoz BAIH vle} 2o Bas 2a
Z3e] EABC. Hard segmenti= 2217k Aol 23]
234 45t (3" 129 228) o] E0) g 12
9] Y} Zo] soft segment matrixol] EAMEo] 27
q 7tude) 48 s g
38 132 T SdeA petgd e A%-E 54
Vel Jog uRA ASE

s 1 =l
DA} VTG o & AP HRAL AN T U
¢ 5 2ledl 2 HBYe TRYHRE A AsdE
P4 HEEYE 2= AFL AT £ ALS duig
oh ARE AR T P A48 RS Aae

. d
o] FEE Eol2r} 100% IEIHE= AL otk 1
2 1314 B 5 Yol H2o] AYHol 27] s

Drying-heat-setting Finish
cans application
"

—

Package take-up

w from solvent recovery

solvent recovery

plus

deionized make-up water

212l 10. Spandex production, wet spinning process.
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cung i A8 Pol: Yo} golnnt 2 s
o] AL setzhT ek Sert F4F 47l HEgol X
om 8% T ABe 2] WnyA Ral He § A
g0l 2 BAV} Ben B2 9w TRgAL) B
£& BE 90% ol4oln NV Fe Ui FRE
A)7t0] AAEA A} 100% HA%Ech E 3 Fel o
WA DRdAl) EEld 4Ee Ushd ZoR JAnT
2 e DRAG HlTse] Uehagct.

4. Z2jollam|2A] DEE HF

417

Zaowekd g Aae AR I84d i
o] &2 o]&1 o} A7l §le A ohirt. EY
oaield UEMARE 72 B FAMAE A7 o
2o A2/ HIRT BH RS A 9 Al
217} gasich w3 WA, venEsd, ddad
Zo] Yuy| w &l ARgel Agho] u}
BAALE EgjoAEE AR 3
130 ¢ A=) 120l 1¢ FAsor st Fe-9H
et mebgAle] Aol olEid =

8] 11. Secondary structure of a hard segment prepared from
MDI and tetramethylenediamine.

/A'f- =) 1\ .
., ,br‘i‘ﬂ“\ﬁ, 2 )
’,"////,@?9,1‘ i\-{&,//;c | A
NG

ZRRE A 3'.«

(e3
°
)
&

o] =A AFAT}. BoliHZ At
He E5) Rree A7 ol Bug
B Egdee yazuyel REw|
Hzole] 589 oldA ek £ U
2A 2EA7F AER 5NN AHE
F40l HFES o)A
TEHALS] TR weln] AZ3|Alitt o)
2] % AT7E ALE
B Al Zo)owe TRAA a7 2
RESIEAE Ax7} Wl

o ok ox
o0 8
_Orh
e = oy
oW oo

2

of £ 4o o
B
ox =

ol

_
ols
ol

o flr

e 4y 2
o, o2 4z

)

I
9,
vy
e
A
2
wd
et

L ©r |
%én&

BV
m =
tlo

Sl

£ o o Ju W

31

o
g B[
g
]
)
K

ol
W <
N
o
tio

R)
o

weos et

Zolagl 2 IBMRE G LRRAEAR
segmented block copolyetheresterZ BHEo]X|H o] 11
2t mRed e dehle Q2 Feld 433 e

i
p

—_

FIFTH CYCLE Stress
0-300% decay

Stress

0 100 200 300

Strain (% elongation)

12l 13. Stress-strain comparison of spandex and rubber
thread.

18] 12. Schematic representation of the superstructure for the segmented polyurethane and the cylinder model of the hard segment

domain.

30 Polymer Science and Technology Vol. 7, No. 1, February 1996



¥ 3. Physical Properties of Elastomeric Fibers

Spandex Extruded latex Cut rubber
Size range 2.2-360 tex 16-610 tex 25-21 /am dia
available (20-3,200 den)  (140-5,500 den) (1,200-10,000
gauge)
tenacity, N/tex 0.05-0.9 0.02-0.03 0.01-0.02
elongation, % 500-600 600-700 600-700
modulus 0.013-0.022 0.004-0.005 0.002-0.004

(first cycle stress

at 300% elonga-

tion), N/tex

uv, ozone, and  good(slowly
oxides of nitro-  yellows on uv
gen resistance  exposure)

degrades rapidly degrades rapidly

active chlorine  good(yellows on poor poor
resistance continual expo-
sure)
oil(body oils, good poor poor
cosmetics, etc)
resistance
dyeability readily dyeable not dyeable not dyeable
to broad range of
colors
abrasion very good poor poor
resistance (fime sizes must
(eg, nylon on be protected by
elastomer) covering yarns)

2o &, 5 $3E 2& 2YY 859 hard seg

ment9} B FE]HO 2L E e FA% AP BE
91 soft segmentZ TAHE AIWES &
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e R EXetn d&Eo e B a0
AL oA T2 ¥ A £Z& hard segment=E o]
2ol AAo] soft segment L AA6A] viHE hard
segment & o] FoiX H)ZAA JYPo| FAtF o] glom u)
Ao EA8t= hard segment BEo] uEzte] WY
Al 23R4S 9438k tie-chainyy ZLsle] A4 )
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2 /hgste Al Qlom SujdAz HE GAolA
ol wtE 718k gk
423 #

AadeEs B2 IZH29ABE: hard seg-
ment E=(n)T soft segment = (m)o] g A7
A AadEs EEFFEACIH I dvirRe UsH
2o] vehd 4 it

H-[-(-0-G-0-CO-C¢H,-CO-) ,-(-0-(CH,),
-0-CO-C¢H,-CO-),-1,-0(CH,) ,OH (724 3)

FENE2 T EgdsHE FAH Zo] ester
interchange ¥F23 polycondensation ¥1-8-0 2 o]0}
Ach2 WA dimethyl terephthalate (HiCOOC-C¢H,-
COOCH,) ¢} diol (HO-(CH,),-OH, a=2~6) 2 poly
(oxyalkylene)glycol (HO-G-OH)& Zuj 3lo)A] 150
~230 CZ 7F43PH methanolo] 525 HA] ester in-
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AHEL WUF dtolA 1~3A)7} polycondensation ¥Hg
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A171 segmented block copolyetherester& 94& 4

et (4 6).
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(5)
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—H-[-(-0-G-0-C0-C¢H,-CO-) - (-0~ (CH,) ,-0-CO
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o

o]l mo 2 FA|H HEL soft segment ZEo|r},
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£ A48 98Ut Yon ALtAAZE hydroxy-
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213 14. SEM photograph of Teijin “Rexe”.
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1% 15. Schematic diagram of the morphology of segmented
block copolyetherester based on PBT(hard segment) and
PTMGT(soft segment) . (—) hard segment;(——) soft seg-
ment.
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——  Elongation(% )

2] 16. Stress-strain diagram of segmented block
copolyetherester based on PBT(hard segment) and PTMGT
(soft segment) : (a) 35wt% soft segment(PTMG MW.=
1000) ; (b) 50wt% soft segment(PTMG M.W.=1000);(c) 60wt
% soft segment(PTMG M.W.=2000).
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%! 17. Cyclic deformation of as-spun copolyetherester fibers
: (—) cyclic deformations at successively increasing maxi-
mum strain levels; (------ ) single cyclic deformation at the high-
est strain level.?3
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1@ 18. Cyclic deformation of relaxed copolyetherester fibers :
(—) cyclic deformations at successively increasing maximum
strain levels; (------ ) single cyclic deformation at the highest
strain level.??
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