30D13
Temperature-Induced Structural Changes
of Oriented PTMT Films

TR 249 23 A4FL £Z9 93 F2EF oy EX Wiy 2
Agxol 22 T 724 o3 FA FFE e FdAeoz AUAHE dF
o nEA A2 =g XN AP Y 298 AFE FAANI A8 @
A3} annealing o] §3& T BAY sy H} 2ZAFEE F7/HAUY. gaA 2 E

Ao 23 4AL olalgr] AN E AT annealing & FAHNA Furd
T A9 g 2R AFY Wy 72 WAzt g oldrt dFF o,

9 2 574 segment o] i3} conformation, 2RI =9 7L Wy F

Agroz FFY F de AFLR QAsy LEA EZ S AT

dg Algdx . HAA E3yHe 3 wHo=z A ATR (Attenuated Total
Reflection) W82 crystal 3 A|599 AHA YR Al g8 A=
evanescent wave 9 A|5 2o 4% FEE ol§3o A8 EHE ENdc B
ot} Wt ATR W2 AM EFYolA 714 49 ALHE 3o 9@ 9
Moz #ao] E7H5 S fiber, fabric, coating, thick film & 22 Fefo] A8 & @
g £ Jde 5 A 2HY FARG ATR HEY MF & FH L ATR
crystal 3 Al 8 9] AW A Al 89 Machine Direction (MD), Transverse Direction (TD),
Normal Direction (ND)& Al W&o 2 IR beam o] A7 A&l BF EA37 o
ol &9 393 wjgk £Mo] 7tsdves Holng.!
B dA422 olu] Polarized FTIR-ATR spectroscopy & ©] 4% Poly (trimethylene
terephthalate) film 2 4% 2 o]% AN g ¥ =9 i3t conformation & A
3 AFd dgd d7E FHIJG? gA & dFgAE H9 AFE vge=
PTMT film & %7] ®® A=E7t =7 WMo o BAY w3y ZAsteg
conformation o] ®| X & 93L& FA3}A
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2. 448 ¥ ¥

21 Al B
PTMT 32¢ dd g HTPA}Y 13-propanediol & HEE FHE IEA FJ& 245To)A
(Tne=228°C)  1.5metric tons @] ¢ 22 2 ¥ 52 meltpressing T ol 2] FIANA T+EU
t} o]2A] 503 non-oriented amorphous PTMT film & 55T (Tg=35T)lAl 10%/sec & £52
A% P o]F AAE 3] oriented amorphous PTMT film & F4]8H31th.

2.2 ATR measurement

Fig] & ATR W< o]83% PIMT film 2] &% Wgd] & y§ 7= ¥3E #adstr] Y8
A ok Ay Aag B AFojA ALSE ATRoystal £ YERHRITT Rotatable ATR sample holder
ol heating plate & A3} A8 2EE WAL + U=F Gl &, ATR spectra & T3
A 89 3-dimensional ¥iFS 7317 HHMA T A8} polanizer & WIS 242 90°4 A 4
749] coordinates o412} spectra 2 ook @t} Conventional ATR crystal & arystal ¢ 5 ol 2
A7t 2lo} IR beam ©] crystal o} @ ko =g BaElA €t wabA AR WIS 900 3
7] YME ABE aystal o] remownting dojof drk el ol AlES}t aysal 9
remounting & A 89} crystal 9 optical contact 7} Al&siA WA 3, £ @olAg 2ol As
9 252 WAz Adde ARY 25§ AT AN oEE A8 Aol
cth. whebA Fig.l @} symmetrically double edged parallelogram crystal & Ao =4 ol g Hd
9] BARE sAst Tt &, symmetrically double edged parallelogram crystal 2 crystal 9] ¥ 7]
Hol F AHAZF 410} IR beam ©) aystal & F WHLE FHE 4 Uth wEbA rottable
sample holder ¢} symmetrically double edged parallelogram crystal & AM8-3t9] Al29] remounting $1]
g Wee st pectm & ¥ Utk

B doe ojdg Ad FAE AMgste] dalv] thE PTMT film DR=1, 2, /% 3294
20T Tm=225C) 228 WsA|7IEA Zhzte] 2 ko)r{ o] ATR spectrum & AATH

‘_.___ﬂ____ 2HMIM e et

Fig.1 Schematics of rotatable ATR sample holder with heating plate and symmetrically double
edged parallelogram crystal, *
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3.3d3 € 3 &

Fig.2 8 Fig3 oA AAu7} & 4% A€ PIMT film (dr=1, 2, 4 )9] 2=7} 719
W& methylene unit W2} trans conformer ¢} CH, wagging (1358cm™) band ¢} gauche conformer
©] CH, wagging ( 1385cm™) band ©] segmental orientation ¢ W3-& Ye AT} Fig2 oA
gauche conformer ¢| CH, wagging (1358cm™) band &} 420j4 9 AH}E v JdAdA g
Aast dAln] 29 Ase dA BFMD, )29 Higo] A oA A @A
Adu] 49 Max AR QA oz ujgko] dig A o]FA L ¢
g Ao 28 Fig.3 9] gauche conformer ¢ CH, wagging (1385cm™) band & AAld] o ul)
ol W7t Ao Jehr ge 23E Jehia glrh WA tans conformer 7} gauche
conformer ol ¥ & Higkel] of-$- WA AL AT 4 Ut} o] trans conformer ¢ CH,
wagging band 7} 2% d99 E4& Yetdle W9, gauche conformer ] CH, wagging band
T 279 54¢& JeA @7 wiold. &H, ztze JdAuyl & dF dAlg
PTMT film &] 2% W30 W& tans conformer ¢] CH, wagging (1358cm™) band ¢} w3} <l
Z (orientation parameter)®] W3HE AFRW ANFA F& ASE 257} FUlsidE A
g9 x (MD), y (TD), z ND) 339 vl <dzke] ¥t A Qe AL & F At 19
U z7] wigke] EAdte AR Aol 100~150C Atelolq &4 Wgoz migkd 2
Ao §Fol 48] T7reTh 225TH 24 melting o] AREHE F43] d4l Wgos
o Wig AA o] #Fade AHAE UYL Yok = 2=7F TGO Wt QN e
oz g 2o IAHE Axe 2719 NF FHd A JFE = AL ¢ F
Ak @A, gauche conformer 9] CH, wagging peak (1385cm™)E 2%0] FA 4L ¥x &
T 234& v o
Fig4 ol €% dAld A9 DSC thermogram 3} methylene unit 2] trans conformer % gauche
conformer ] A< YehE 1358cm’ # 1358cm”! band | structural factor (Ao)®] ¥ & &
2=9 g2 Jehgdn. o] 23E F&l DSCAAAN #2AHE= 2AS L melting 3 %
& AANZH Ho] "4} segment WOl conformer ¥13t AFe A4# #HAEZ AT 5
At
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Fig.2 Spatial orientation parameters of CH, wagging (trans, 1358cm™) as a function of temperature.
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Ay
x 2.0 > 2.04 N 204
& Z g
] 5 H
E 154 E oo E o5
£ g 0o g
i dmAppsbaanggasanas | & KaRRecERRNEagts | 2

C00000mocco® § §

§ 104 1.0 1.0
g g g
H 0.5 3 o H 05 OnempaneRSNtERiengs.

{

0.0 ! v T v T 0.0 T r ¥ T 0.0 T v v T
] 50 100 150 200 250 0 50 100 150 200 250 50 100 150 200 250
Temperature ['C] Temperature [°C] Temperature ['C]

Fig.3 Spatial orientation parameters for CH, wagging (gauche, 13850m") as a function of temperature.
x(MD), y(TD), z(ND) ( = DR1x1 o DR2x1 4 DR4x1)
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Fig.4 Relative content of trans conformers in uniaxially drawn PTMT films as a funtion of temperature.
( Solid line : DSC thermogram)
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