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1. M &
Poly(ethylene 26-naphthalene dicarboxylate)(PEN)2 1 FAl&o] PETS WA
g diA Jzgd 32 Xgd FR2Z Ustd PENdFv JUEd, @84s
(modulus), ¥ Ej¢tA A (dimensional stability), W33t SolA PETY H] & <3
FRE 21 gon, gHA 12 1FS FHAME 7AH 4EE LAFS FAT
T dd. 281z FF £ PA 59 AFE FHol PETS FASHA &% 17¥, 1%
=1

otA A A galelA FriEd WHEHE /AL Ao Jddn} o]t PEN«]
doz HFEEAN 71 Hgol BAANHE Eok2E Boloz=E FE & Ut
PENS #ojd Feietgd, a4, wsad 2 usetd 59 43¢ 7R gom
2 Holo] nFAE AE7ld 7HE APsith PENe e sHPoz dste 32
(hose), HE, A71AAA, A4dE (A9} 22 FololA AMEHZA &1 A, E
ojo]mE Holojx = o]n] Y¥E o] Bridge StoneAl: PENS B Z}FAZ Al£3 Blo]d]
2 A4 Fo) Yo (Regno-7000% series), f @9 Pirrellirt = PENE o] &8 1%
g}o] o] (PZero®)& A3Abat3 ATHIL.

PEN, PET, Nylon 53 Zo] golojZ =802 AL HE AfT Eolo WA
AN AR 33 L FUY L 2] g oEE Ut IR ofF F
23 oujE HA, o]8E ElojojZ= g Af IR NF E ¥ S A=
AL HAFe vATF2FT F2 AFAYIugde vAFGIde TR, HZE 7S
g ZYge] FFoz A W2 Ao] FAsH dggo] dojdrt. EPEM Uz 8E&
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27717 AAE BATEE Adse Rol WrHoln, BHHAE YA
Hoz w@RY 277 A3, A4¢ ADHE tie chain®) Be TRIFE Uz
ol Eoha weiA girH2-5l

¢

_|_,
rir

A8 AFdA Eolo] Z=o) W2 Frted F FRE 84 F Sl WHE
A% 328 PENA S PETA R 718t 912 & o8 A#o 729 249 s
& HZEY sReH, F2AAM E‘_‘%/‘J"J Hzo st} FAge AT Gzg
dgdE 713 PENM#7F PETAH /R E1 F& UL 7IRS ¢ F ANl
283 PENAAE 4SdAe] wreag sz ofg 249 e A geg ¢
T AAHH6].

gdH Eolojz=e AZFTFA T JtE THE AAH, AXTA oF Fq T
ddof 9dte Z=& 3}ste] Blolojo £HE TFAIE A9 g wEq =2
=9 gol ¢ =382 Bolo] ded oM FoF 4 T syl

metd & AT E BEAZC A% Hz ¥ ozt Ed A% JzEEe
d3t7] fst] o8 7hx] 2= A EolojzEE PENAY#F wEAZ d2d
e Tz 249 HEE dTFsH

2. 4 #

21 Al B

Ao AFEH A&+ HAPA A|ZF3 PEN Elojo]j2Z=8 YAty o] HAte]
BALZ AL Table 13 Ztt

Table 1. Spinning conditions Table 2. Fatigue conditions
Intrinsic viscosity 0.93 di/g Specimen length 50 cm
Spinning speed 380 m/min Extension 3%
Spinning temperature 315 C Pretension 25 gf
Draw ratio 6.58 Frequency 5 Hz
Denier 1500/249 Fatigue temperature |20, 60, 100,140 C
22 A 2ZAE

2 Ay AFE BEAY AZAP7E o&3o 77 20T, 60T, 1007T,
140C9 &5 ZAAAM AlZel 1x10° 3x10% 10x10%, 30x10%, 50x10* Ate] &9 F2E
Botsld Alggs ZFulsdo. Ztzde g2 A& 249 bath oA 7hsizied,
HEAY H22038 Table 29 2t

23 M7 = ¥ M Y

XA 3JAEA : Rigakurte D/max-M-A¥ 9 X-A HEAXAZ Ni ¥HE o7
& CuKaAl & ol &3l Axd W 374 XA IJd = EEFHE AU

dx 23 d5E AFDF3EA(CClL, 159)9 n-# e (n-heptane, 0.68)9] E& &
AHERE IR BE 23CE /AT FHANA A3
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Elo[0] BEE PENA 79 HIEANE Z2of wfE o/MFxZf SE4(0)-42 2Lof wfs FE&

BZAE(dn) &4 : H33d0 7 (Olympus, Berek compensator)S o]83t A
529 AAANTH AAE FAH3H FIEI

3. 23 # nE

Figure 1& Z4Ze] 2 zZA N9 109 Ale] &9
Aed wakel XA 3d ZAx BEX F4& YEd Ao
27.1°00 A Zkzk o AA 9 (010), (100), (T10)He st Iart Yelhyes Aoz
Hol B 439 ARt YRR o AP0 olFolx glon Hjgo] FHo Y&
& & A7) 20CTAAM = 929 A9 Wt floy I o4 2EAE 7
AEo] QLEZOZ 7 Ho|FE & F Ut

Figure 2v Z}7}9] £& A9 HEAA ol2d o2 A5 ARAHE U
et Aoty 20TAAM = HE 5o wat "EAY] ¥t A glov 1 <]9
o ExAME HE g7t FrHE wE |3t b 23R T 305 o]
2dMe A F7HEE ¢ F Utk BRAYY FAE 2T FUHE we £
AAE 9] mobility7b F7Fete] BEEAIG o3 EAAIEE S wldo] 9% packing’d
o Z7kell 7]k, 2 o)Ate] HZME BAAEEY wld 332 tie chaind
Ahol] o st defectd] F7hell 93t WA Frtete RALE AzHo A

Figure 3& Z}7}e] 2= xZo)A ¢ wEA% sl2e] @& PENAFo U= H
3t& Yehd Folth 60T 100C HZeA 2 27|5E 109 Ale] 9 2717
T "E7F F7I8RA T 1 o)A IERAME FA FihEE AE%ES Holn Ut
227 dEe Frte BEAFY 9% strain hardening E#E vjAA EAA
&9 Wge Frt dEolgtn AZAY5-6] Y 20T HZAAE  strain
hardening #/4o] Yojux ¥ AL PENA R FAIEY 733 yzgdsy oi
o @& &Xo|A = strain hardeninge] gold wES FE3 mobilityE 7HAA E
37} wjZelztn AAZbE

Figure 4v ZY7Z}o] =z 7oA 9 wtE A4 3 2o & PENARY BEZH &9
H3tE Uetd Aeolth, HE 347t kel wet 4 A|ge] EIHEL FUlske
AE¢E Holn 9ot Ux W39l uvlFsIAIE strain hardening &3l 9% uvlAA
EAALE g F712 A% BEFHEY Z7M7F Bolx Joy Ik e gy
109t o] o] B2 ME BEZHEC] #AdA F& AE HEAY g2 IR
olsiA vl AA FEQ tie chain® AH[4-5]2 YoiuAwt A&Hoz Foxu Yt
GG ogfM AbEe] WAL A AR B FAHZ] WEolga ygEc
[61.
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Figure 1. WAXD equatorial profiles of PEN fiber
with various temperature at 1X10” fatigue cycles. Figure 2. Change of D-spacing of PEN fiber with
the number of fatigue cycles at various temperature
1.42 0.50
—o— 20°C —e— 20°C
—7— 60°C —p— 60°C
~8— 100°C —a— 100°C
140} 048
E; 1.38 T 0.46 |
&0
z é E S 3 v»/v/’/"___-—‘7
PN B < S — oas b ﬁ
a f o
Controt f
134} 0.42 | Control
1 .32 1 1 1 0.40 A Il i
10 30 50 10 30 50
Fatigue cycles (1X10% Fatigue cycles (1X10%
Figure 3. Change of density of PEN fiber with the Figure 4. Change of birefringence of PEN fiber with
number of fatigue cycles at various temperature. the number of fatigue cycles at various temperature,
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