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Multiaxial Segmental Orientation of Biaxially Oriented PTMT films.

waa olgd, AGT

Astdigta Af3otH, ‘AUt A3

INTRODUCTION

Poly (methylene terephthalate) 5% ILE A= terephthaloyl unit Ale]o] 9li= aliphatic moiety
o] Zdoj7l gEor As] BAY WF Tz EFH HAo| Holstd ME & §x=
AHE-E 2 Ut} o] Fo)| A Poly (trimethylene terephthalate) (PTMT)= PET ¢} PBT 9} H]| a3}
oo di&ll Fold AFS YetdE=d, ol& 9ol dls] PTMT 7} PET ¢ PBT & ®] 23
Aold UiR F2E 71X7] Wi Aoz gEA At

dvtdon mEA EFL JAF, 43 42& FIA77) A8 A FAHE AXA 2
th, ol TEXR EAL A o A ko2 A9 orientation 3 strain-induced
crystallization & ¥tat=d], o9 & EA UF 729 HEE 7 UEd i@ E83 4
Ao dgtel AR AFo] Y? wEkA A g A Fzo W dgig A=
B4 B AAL olfsy FFsted wWe FostAr B AFdAE Polarized
FTIR-ATR spectroscopy & ©|-§35td 45 AAH o]F Ao g PTMT film &} x, y, z HH
o th% orientation ©] W3 % conformation ¢ ¥3E F&3}t}.

EXPERIMENT

Ao ALLE PTMT sample & Tn(228 T)ETH ¥ 245 T2l hot-press plate oA ¢ &
7Vated 2 B2t 91X 3t sample o] A A3 orientation & A|AT &, IFEo| Y73t w
E film & A&t o]E A BE0A film 2 ZHZte dalvz dF 2 o]F dAlE do
45° double cut KRS-5 ATR crystal & ©] &3] 2}2t9] sample }t} sample 3 polarizer & 317
AAA 4719 spectra & o] film ¢] machine direction(MD), transverse direction (TD), normal
direction (ND)9] Z+z}9] k9] orientation 2] W3& #&AF A
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RESULTS AND DISCUSSION

IR-transmission spectroscopy ©= beam &] &AW o] FAQ F & H7|Fo] ESASFA T,
Attenuated Total Reflection (ATR) spectroscopy 9l 4| = Internal Reflection Element(IRE)9} rarer
medium Q1 T2 Alo]9] AlHo] sample & MD(x), TD()ND(z) Al W& 59 A7F &
o] &3 3-dimensional orientation analysis 7} 7Hs @t FHo] Akt Iy o]F HsIME
sample ¥ polarizer & WS 90° 4 IAAAA ZHzte] 409 spectra & Bojof iy,
sample ¢] 3] A o] W& sample F polarizer 9] contact & VA 8A FAAl71= AT} polarizer
o] sao] W TE 9t T™M W9 effective thickness & ZFo]Z <13t absorbance o *to]& H
Aol st 2R3 FAlAde] vt webA olgd EAE Ast7] Al 457 double cut
crystal 3 sample holder & ©]8-3}¢] sample 9] 3 Ao WE contact & LAsA FAFAL,
polarizer ¢] 3 Ao W& TE 9 T™M W3k9] effective thickness 2to]& AA8HA] ¥ isotropic
sample &) Z} s wivle] TE 9F T™M HH8k9] absorbance ¢ W] &2 TE spectra @ TE 9} T™M
H8Eo] absorbance & B AL o]¥ A oA 4 7§19 spectra & Flournoy 9 Schaffers ¢ 2
%6 2 o]&3la sample ] MD(x), TD(y), ND(z) &< segmental orientation 2 UYERHE
spatial attenuation indices (k. .k, k)5 A4F8Ath EF sample 7}th9] contact X}o] & H 37

s 4 H3vlt)e] structural factor ( A= %( ke + by + k)= 7}2}9] spatial orientation
indices & Yt modified structural factor ( k. /4, k, /Ao k. /4, V2N Z} WaFe] FdlF
orientation € T3+t o}# ¢ Table & orientation analysis 9] A}-8% IR band assignment * &
YEF AT

Wavenumber (cm™) assignment
1389 1 CH, wagging (gauche)
1355 Il + CH, wagging (trans)
976 Il + vibration of trans glycol segments

¥ - : perpendicular vibration to main chain
Il : parallel vibration to main chain

+: band which increase in intensity on crystallization
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otlel 29L& A o & 53] X9 orientation function ¢] ¥ 359} methylene group )
9] trans 9 gauche FF9] ¥ &=2H conformation ¢ W& Ued Aot oA B
uhgt Zo] AF R ¢|F ANE sample 2 242t A4l WEO 2 orientation ©] =7}@T} @

¢

A7t S71gol whel methylene group W] CH, conformation & gauche ¢ #Z& ZHAd =
A, trans o] @Fo] F718H] £ chain ©] extended & WEFoz MAH L e & 5
At}
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Fig. 1 Orientation function of 1355cm™ Fig. 2 Orientation function of 1389cm™
band vs draw ratio. band vs draw ratio.
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Fig. 3 Orientation function of 976cm’ Fig.4 Conformational change on drawing,

band vs draw ratio.
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* Fig. 1, Fig. 2, Fig. 3904 F4< 4% 94 sample € JEIQ T, AHL o]& @Al
sample ( draw ratio: 2x2, 3x3)9] orientation function & YER Lt}
¥ Fig. 4 oA drawratio 4,9 = 27} 0]% A4 sample 2x2, 3x3 & YERIQ T
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