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Abstract : Variations in the shrinkage characteristics
e level at different pre

of thermal tension and shrinkag

of PET drawn yarns were studied in terms
_heat treatment conditions in practical fab-

rication processes. The shrinkage of PET drawn yarn decreases with tension and heat treatment

temperature applied
age reduction depen
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during the preparation processes for weaving,
ds on the history of the drawing process.
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however, the extent of shrink-
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PET Filament 94IAe] S4d0] 2lEe] $2EAY] v|X& F3(I)

o] MRtz AIAE A9 AeRde] mE 2Pl
“d(self-elongation) =& o] UL FF3ITh

B dFAM e T, AL G4 § Azds g9
$Z E4o] T8 PET A AMgsfo], 7|2
B4 o5, 55, Agyzd 5o o
A FEA TS AN,

2.4d ¥

2.1. Alge| &H|

F ¥ : Table 1914 WA AHSE PET chipe)
EAE BRYen o|F I chipe IPA(isophthalic

acdyg F&¢s Aotk |
F A O AR E71AF AZHE o)
& .spinning block &% 290 °CollA] 1350 m/min®
S22 PAleIGon HFTEIEHE 75 den/36 fil7} =
TF I3AQ AFgelA e AavE 23T
A A : Draw twister ST-1502E(¥E Ishikawar}
A2 Table 20 vEPE =122 600 m/min®] &

Table 1. Properties of PET chip used for spinning
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=2 ANET Tuble 38 AAlAle] Bg)d EAS
HQl Aol ,‘
2.2. f2Ileks0| Mg =58

559 YAREE AF744 103 AR3tS FZ(hoop)
HeZ T2 1/30 g/dend] 2352 "ol do|(LpE
Z3Ach o] FZE HEF FHE 3 WA
AHEEE FEFE F= 3ldd) 01, 1, 10 g2
35S ol 951 °Cel &=9 308 IAAAN F %
Fod oA 2417 WHA1E o2 oA 1/30 g/dend] &)
To 2ol AollyE FASE ) A Y3l =
&g Atskdch

¥l

Shrinkage (%) = LIL;LZ « 100 M
1
2.3. &3 20| IE 5B
Brlege] e £58 499 g wyes 5%
PAHY] FZE WEX Ao|@)E R F, FXE
MEF FEE FAPEl A FARRA ¥

Mn Mw I-V Tm (°C) TiO, content
Regular_semi—dull = 25,300 = 62,700 0.655 251.2 3500 ppm
High-shrinkage bright = 23,300 = 56,300 0.670 233.7 300 ppm
Table 2. Summary of drawing condition of PET yarn-

Yarn : L Draw Hot roll Hot plate - I
designation- Processing characteristics ratio temperature (°C) temperature (°C) Chip classification
H High hot-plate temperature 3.139 87 - 150 Regular semi-dull
R Regular shrinkage 3.139 87 125 Regular semi-dull
L Low hot-plate temperature 3.139 87 off Regular semi-dull

Copolymer & low hot-plate . . .
C temperature 3.139 87 83 High-shrinkage bnght.
Low hot-plate temp. & .
LL low draw ratio - 2.505 87 80 Regular semi-dull
Table 3. Physical properties of drawn yarn
Yarn property H R L C LL Remarks
Denier (d) 75.5 75.3 75.3 75.6 73.6
Elongation (%) 27.3 315 37.7 43.7 66.5
Tenacity (gf/d) 4.18 4.35 434 4.54 344
Wet shrinkage (%) 4.9 6.7 16.4 23.0 386 90 °CX30 min free shrinkage
Dry shrinkage (%) 11.5 13.8 18.8 272 31.2 180 °CX30 min free shrinkage
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zx ] 0.7 g0 cipe gol FHFHKE A st

gt o] #2 FEE A4FF Roaches A1E-E 7T

o sdel A3F F S FYAL S R AR F
% 2 °C/minE &t 80, 95 110, 130 °CellA 20
min $¢t £2 AT F, EriekEed e 29 U
02 A(L)E AT FHES ALK

2.4, MLx2|d e THE :

ApolA Aol A, 2o AR Ao MY
A Ak &, 2rbekE wo 22 WEeE 5% ¢
Ale] 2 E wEy Ao|(L)E AT §F, T FF
B 2YL o} &8 e 3 2B Lo 2
otz ZAAZ F the 27z AdAT s

@ 80 °C X 2 min ® 100 °C X 2 min

© 120 °C X 2 min (@ 140 °C X 10 min

® 120 °C X 0.5 min ® 120 °C X 0.5 min
o)A} fAlE 2hes AEAE FEE AT
25 Z4uPE(95 °CX30 min) 22 FHA71E L9
20)8 A7 A #F AZEE 180 °Cx3 min® =7
o2 AgAgAE st L2 dolE &35t o] 7
2} 70| L, L, L2 th&<l 2]l tiyddte] SR(shrin-
kage; 5% 4%%8), RSR(residual shrinkage; Z+F
Z222) TSR(total shrinkage; & TEE)& TSIt

Ll—Lg

SR (%) = B x 100 @

RSR (%) = IﬁL*—L“* « 100 3)
1

TSR (%) = L—II:—L3 x 100 @)
1

3. ¢t d &

3.1. §7iel=0l mE &8 Hsl

JBo 52 YA AsFEde £EU7
g} Alold, Ao Wzl 23, FH. YA vl
Zo] 1 £2A S Wert B F Ut olF HEF
oA 2a1d Aok 870 WE AT AN 5 A
e Qo] F2g WHlshs 5L AHEFoEA Ui
Moz 7 A%S & & sk 2 AFAE YERE 3¢
Figure 124, 315¢] 4% wi7e 49 229 AR
2AM% 1500 dend) o 0.7 g9 35-& F7islk
zAZNE BT AFFESERT gt} Yol 2
5 BA =R 0.067 mg/den, 0.67 mg/den, 6.7
mg/dend] 3E& M=aETh

Table 4, 59 Figure 1% B9, H, R%} 7o) A3

2\,;.:
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=
0 ¥ ¥ i T 1
Free 0.01 0.1 ' 1

Load (X 6.7mg/den.)
Figure 1. Variation of wet shrinkage with const-
raining load: (&) yarn type H, (O) R, () LXC,
©) LL.

Table 4. Variations in wet shrinkage (%) at different
loading levels

Free 0.067 0.67 6.7
mg/den mg/den  mg/den

- H 49 4.8 4.7 - 4.3
R 6.7 7.0 6.8 64
L 16.4 154 14.7 123
C 23 20.2 19.9 16.8

. LL 38.6 30.2 249 7.0

oz oY TARA AARE sFd] e $5E4
A Ak Askgel ZHzt 1% °13e} 12% ©l3kE
vepdow L, C, Lo 728 ¥ A4 ze d
AR= LLe) 7% 6.7 mg/dend] dHEM AHrEEQ
oF 18%%9te] FEFReH L C YAME 76%%
73%%Fo] B = vt

Huisman[71& @A #7128 =2 23] &
R The ek AAT 98& vl PET @irE
100~250 °ColA 0.14 gfiden®) A&o=2 X3 73
o zugko g AAo] AR, AR &L A
Z(chain folding)?} FHAY RAoE FAS v Ut

= B A3 BHol 84 2 39 seMz A
=g o% AR AL AQFRenE B HEF
o] dxjgd] staE Ewakel AA o] AAEHH, M
204 AF8 Hearle[5]®) % WFVUEFT 2AF9
Aol o) 9F = wE FANE AEHEch wEA
AR F2FoM TP sFo] 44 IR F
o o5l o B FF¥S vy ¥ F ok 4
o} o 2APRS £ thi AY FFol| AT
Aast dge oSy, AfrsEEe] T Ak a4

iR, A 36d A 125 19994




PET Filament $92A10] B/do] ZEe] 55434 vAle FFD)
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Table 5. Comparison of shrinkage decrease with constraining load

Free wet 1 g load (0.67 mg/d) 10 g load (6.7 mg/d) Yarn
shrinkage Decrease in Percent Decrease in ~ Percent crystallinity

(%) shrinkage decrease shrinkage decrease ' (%)

H 4.9 0.2 4.0 0.6 12.2 40.3

R 6.7 (-0.1) (-1.5) 03 4.7 35.5

L 16.4 1.7 104 3.9 23.8 254

C 23.0 3.1 135 6.2 27 24.2

LL 38.6 13.7 35.5 31.6 81.9 19.0

2RL Yoz AHY AN 227} W] wio]
el A AFE Pereira[2]9] T3 F dAle % F
A-goe] AuA o o} Axae] o5t BAsg
= 2AY T Xrte A A eld SR
9] &g WEBTT B 4 gk oA 2 ge
AFalo Az ERHFHE] disorientationS W3] WA

H},

3.2. FEXMERT HWE =58 HE

duta H5g FEHEH Y 2= F5EE Y

Taled A Az Adsolol st 48 A
o4 garel AU PA#7) Asked 3B 29 3

ele] 0.7 g(0.47 mg/den) HHE F715 A= 4
Yol P A}

Figure 2= 9A1E70 we Jd 2x¥ 589
95 °ColM 9] A £2F AFAHE ¥ =g Aot
LL 9AE A9 g8 dAES FE 259 7
wel $580] F71ES B F Ath o|lF HY R o

Ahe ARz Ee ot L5 428 ol Aol

40
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20 -

Shrinkage(%)

Type of yam

Figure 2. Variation of yarn shrinkage under small
constraint with wet treatment temperature; (L) 80 °C,
() 95 °C, (Il 110 °C, #) 130 °C, (---) free shrink-
age at 95 °C,

9lout, L, C, LL $IAR= 95~130 °Ce) 4%8o°] 95
°’Col e AfEE R 3AA Yebhoh oA A
# 2xd $EEo AT ERY A UL olf=
F&2Rx)9 2poloA] 7190 £ Al e A
Homw RAYRY o] HEES £ Avhe 4%
2.2¢] A7} 722 wgo 2 ywokEoh

& LL 9419 A$ A™W 227 SRR 58
o] 271517 &3 HAHE Bol3 F4L Bi=H,
ol= ABojA 813l uie} o] HAEAeg PETS POY
S gEEE ARG g 9EE dYeE &
GE ) ohe Aelx AAEA H2etATt

3.3. Mx2|of e +=E Ms}

QAP AL 82 o) Alo]ld 38 FolA W
MdAgle) axel fAGE HEE S & 1 FHE
& AjFEE vudty Bt £EES JEhlle
A2 SR, RSR# TSRS AHE-sll=d|, SRS A<
HE® AP Al 3 & 27 94 7H 38
A FHAM FFF F Ue FFES vis=r
AA AuIAE FAGAA L FAsHA A sttt A
HE T4 olF dute] Fele A9 yAe] HY wt
A olh7lR el 7hs FEES ALME Fe] TSRelth

Figure 39 @A 274 & I $£=59 ¥
312 Bych 5% dARe AdAE =7} 80%lA 140°
2 Z71342 FE59A SRe| i B3| Af
5] 2 LLoy C 9ArbollA 2 e Bert E<=
o ¢ e o dxe 49 229 3] WE &5
9] 7Ae) e A Bt
T3 Hu R 9A}ellAe] RSRF TSRS AEx 2]
Z7ol disted A9 I3kt L, C, LL Aol A
RSRo| £7}8ta TSR ZAasketl o2 e e
LL f9AbA 718 5313h LL f4}el 80 °Co A&
A E 7131S ol RSRolA 2318 0.5% 213
Fe B, APHA AEA| g AEAY @

e

Journal of the Korean Fiber Society, Vol. 36, No. 12, 1999



906

Shrinkage (%)

Figure 3. Variation of shrinkage with conditions
under which each type of yarn is heat-treated pre-
liminarily; (a) 80 °CX2 min, (b) 100 °CX2 min, (¢) 120
°CX 2 min, {(d) 140 °CX 2 min; Upper value means free
wet shrinkage.

< el

Figure 4= 120 °CollA Agdxz] A BE =
g Wsl=s wel Aotk 1 Ax, AFAI wet H
A= SRo] mAMshAl 743k RSRo|lvH TSRS ¢
Ae A%S volt R, L, C, LL YAl A7k
wla} SRo| 7+4AE 3 RSRE 715t TSRS wiAlgt
742 Hele % & 9lid], SRe Zaut RSRe| F

ao-1-=

e LL £Y54E s o2 AHdE A
A9 A7 A7H ksl BH, Aol 7ol A
g Azke] 28 ol AE A TAANME &%=
F2E At A= Aole v
F2ge) W M 8 9%
ol Aoz Fetdn)

2] A Al
A g Zoln, 3714
HAE 802 a4l

=
—

Shrinkage (%)

Figure 4. Variation of shrinkage with conditions
under which each type of yarn is heat-treated pre-
liminarily; (c) 120 °CX2 min, (e) 120 °Cx30 sec, (O
120 °C% 10 min; Upper value means free wet shrink-
age.

o]7+& o]&= HY Rt 7ol A4l 2(hot plate
temperature)’t Z+zH 150, 125 °C o]ejx AL ==
o o)A AAE YAl A X G5 AE
zAd wat 79 $E80 FFL A gor T
3] TSRe] 24 7Z+aste SHE % AFS UE
Wz 9o L, C, LL¥ 7Ze] a4 =7 AEAe
ZART Yo Lo dAE PAke AE A &£
Ao] 7alEdsE SRo] F73) 7hAsL RSRe| S7F
= 2obs % AFS Eolx Uthe FHelth

9, Azl wet SRo| 74sA%k RSR2 2
58 Z7lely TSRS Azl Zhashe 842 55 A
A EAoz Uehted 2 ofe B 2ol
e & dArh

SRS} 7449 RSRE] 4484 AUjHes @ 2
Tola QA FZo] EEHY HAE SH2E
o] AEAEZ e F Y P9 £5& 3] #st
o= o 2o 2xz Ao 3, ol ¥F< heat
set Eo] olale] B F&o] 1 TF £
E7} 1202 o|E3y] yielrh wEhA LA 3
2] oo Yrbel A sk PAte] SRE FUF x4
=" TRy} veld 4 vt §A =HH, £ 439
4 RSRe] &4 £57} SRe] £ERT} ¥7] el ©]
w SRAX LFER E3HE o] dAHE Aol

A TSRe] 7r2ol wet YAikel Agstes st
o] ZRAYRI} AFer HojxA HE FHA ¥4
o] 7loxE Hold 4 Hol fick =¥ AR}
AgEWA Al ot AME T2 A #Ho] o]
2ojAH o]% AATA AHRY FF T FEL
ZolZ £ who] glomg HAdAE &% sl TF
TSRS A3 7+asA =e Aotk LLelv Cok 2
o] A& Al o5t HAASE Al TSRY 7

vt BEAR AR, $98 A9 Az 2AsE

Aolt BAYRY vt HUY R €A Bk A =
o] 5250 Phad TS 2 S A7) HEoTh

1.4 2
theksl 428 @@l 7Ps% PET filament?] 5

=g oolus] el A% FHE0 NZ TE 5
29 QAE olad AY, #927, 4LA ot
£ #2389 WalE 44558 vizssich PET
e s2pe 2 A4 220 st 2457] W
So) AriRoz Be damsh e @Y LEASE
wom olE & ARFFES 2E e Y B

of roluf Aloly e GHe 2ol FlE FrhE
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