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1. A&

HEE 2EA AleS AEZN7 B2 JHEA Al 2 dol 939 M3 =& 33
3 @tElo] AEZIZ 5L ZHA ZY w2 slensy] gid #3534 o) ¢
F A8 dA HolZ FA7E Ho FF0] oA 3o T FAAHANA &%
sHo] HAsHA o BA WMENZ AAEe $Y3 A H2 ol F£E%& JAY F
Aol SHAB AL S oA doh2] ol nEA AEY FE2AFL FAAYFY T
Zo| AAFE FAY HFAF FAAHA 8 YoM FLF EAo JrE g A3}
olFojH el 53] PETA Wl B2 HYAHA AT o] AF7 o|FolA U,

Rz 2o dEE A YHdE X T ALY 52N dF-Z2EL A
Z A3l d9gE M (thermal mechanical analysis)®'d 3 X9 Al7ke] F7bd] o} WA
& 243t 983 ¥ (thermal stress analysis)¥d9ol glth.
A& PET$ Isophthalic acid(IPA)E 3383 ANEE £89AStn QAalv g
g 923y @.’cl"?’l—'?’- g9 dFEFEATY EdrF Y EXNvYY Y=

_—%Jﬂ.m

ArNLes
THHEAA e AE HFHoz 3 aEln FAFAHAAYY L AL IPATEE, Ay,
AXNE7 AR % ZE, HUIdrE2 Y vxe AHE B B,

2. 4%

2-1 A&

E Ago e FA3A AYAL FAAF20M MzE PETS Isophthalic acid(IPA)7}
Ztzh g EH2 FFYE AEE AHESAY IPAVE 22 0, 3,5, 7, 9 mol% §FR oA
7kz1el AR E 1000m/min®] $E2 £-§WA &F AAE o) olu FAFAAY Yo
olal IPAEHH, AAn], Aalexe] 2HYE 15%FY ANEE HEAT

Table 1. Spinning & drawing condition

Specification Condition
Nozzle length(L, mm) 0.7
Nozzle diameter(D, mm) 0.36
Extrusion L/D 1.944
Flow rate(g/min) 27.1
Take-up speed(m/min) 1000
Spinning temperature(C) 285
Draw ratio 25, 27,29, 3.1, 3.3
Drawing Draw temperature(TC) 60, 70, 80, 90, 100
Heat setting temperature(TC) 180
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Table 2. Variables and levels for central composite design

Variable Symbol Coded variables levels
-2 -1 0 1 2
IPA Mol(%) Xi 0 3 5 7 9
Draw ratio X2 25 2.7 29 3.1 33
Draw temperature(T) X3, 60 70 80 0 100

. Table 3. Central composite design arrangement and response

Variable levels Responses ,
Run X Xy X3 |Shrinkage(%) Peak shrinkage striiikt:mpenxl'(:tiie
stress (g) )
1 -1 -1 -1 32.28 37.42 1125
2 1 -1 -1 40.2 38.75 1123
3 -1 1 -1 16.32 49.33 132.2
4 1 1 -1 26.88 40.88 117.7
5 -1 -1 1 15.76 27.15 101.6
6 1 -1 1 23.8 : 21.15 92.8
7 -1 1 1 11.08 4459 132.2
8 1 1 1 14.04 37.63 118.0
9 0 0 0 20.96 28.05 1014
10 -2 0 0 20.76 27.84 106.8
11 2 0 0 2752 17.98 91.7
12 0 -2 0 46.84 23.85 86.0
13 0 2 0 13.96 45.67 130.7
14 0 0 -2 24.12 45.22 1327
15 0 0 2 12.44 22.99 1108
Coefficient of determination (R?) 0.93 0.87 0.94
Response equation Y=ai+a:Xi1+asXz+aXa+asXi +asXz +arXs +asX1Xz
+agX1X3+awX2Xs

*r-—’z? S F37t 98 ZHolrl 50cmel HEl"EHE R (36fi)E #Ee E(100T)o]
@7 Qe 42 2ol B2 & dolsk ° ol Wekx @E W(120sec) Aol 1 Hol® B
Foth 4438 083 2ol oja Moz FHAL.

S(%) = ‘l’—olxm()(o/)

A71M S AFEHE, JI& AR Hol e, a1 e A8Y x7|Holot
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23 4%89 AY
Kanebo thermal stress tester® ©]83 233 & 495g F oA F2oA 280°C 7t
A g AFAIIY deEE2H e AU

3. 438 2%

2 Ay e vEEY A¥AYUFT FAGEAAYY S 288 IPA mol(%), A4y,
AN WE A5 d45E, HAUIFEF S v WEs) o)F & wgHEAY o
& EAHA BAYY S AHgE AT

Fig. l.(a® AdA2%7t 80T oA ANge d55ES IPATHF dAilvld o
# TAIE RAolth IPATZo] 371842 RE duud g3 d+E8e Frlstn, A4y
7} Bt E A4S ELS #4% 3 Utk IPARFO] U184 E Aue BlAAGH0] FIt
33 EApAbEo] o Wy $2olng 5 EL FUHEA 3] 4wty os Al F7}
of W2 PET® €& JIHLE wgFdAol A7 A7ARE wgd Al&o] Fel <8 4
A g3txlo] dFFE0] FUstgrE d4v7h o AAY AHFT BAHLY A A% F
olxn wiG M E XNUMA wMiFgAGo] WA oA YA BATRE dolos &3}
#gol @ dojuir Go} EE&FEo] FEA 4] 2@y & A Al w
g} dr-EE0] AE Fade Ao delged ot B AYHAAM Algd Alg £80)
AE FHEM AAFAF v A=Hxe] wigFAo] AL AAY Fte = FA
FZ27t 0% dAEHA e g B 5+ gl

Fig. L.(b)x AA2=7} 80T ZAoAY A5 HUdEHE IPAEZH JAlv]9
sl A Rolth [PAEHO] T/ E AUEsE S 2 WIst gloy A4l F
Zdoll Wt e HAdFE 8ol S8t U

Fig. 2.(a),(b)€ IPAZ} Omol%, 9mol% %8 A& di3f] @5-FHEL A0 AN
o s =AG Aotk F F- BT JAH] Frto) wel d5FEo] A AL
F7tol wel ¥e AxvleE d5FEo] Fasm U

al
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Fig. 1.(a) Response surface of thermal shrinkage as a function of IPA mol(%) and

draw ratio.

(b) Response surface of peak shrinkage stress as a function of IPA mol(%)
and draw ratio.
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Fig. 2. Response surface of thermal shrinkage as a function of draw ratio and draw
temperature.
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