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Structure and Properties of Oriented Poly(ethylene terephthalate) Films
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Fig. 1. Deformation mechanism of PET films.
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Fig. 3. Process line for successive biaxial orientation of PET films.
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(a) mechanism of the biaxial orientation tester.

Fig. 4. Biaxial orientation equipment.
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Table 2. Mechanical Properties of PET Films Stretching temp. : 100°C

Strain rate : 300% /min Heat-set temp. : 110°C X 15min

Stretching Thickness Tensile Elongation | Young’s
Method of Stretching ratio 1) Direction | Strength at break Modulus
(MDXTD) ¢ (kg/mm?) (%) (kg/mm?)
MD 5.8 410 200
Unstretched 1.0X1.0 140 TD J 6.7 435 ’ 230
MD | 7.6 270 230
: _ o 2.0x1.0 70 TD | 4.6 360 220
Constrained Uniaxial .
MD 20.0 48 610
4.0X1.0 8 TD 3.7 340 210
MD 5.9 140 300
2.0x2.0 35 TD 9.5 280 360
Succesive Biaxial
4 x £.0X2.0 5 MD 7.1 130 410
(heat-set) -0X2. TD 8.8 140 460
MD 5.1 210 230
4.0x4.0 10 TD 15.1 77 500
MD 8.2 270 130
2.0%2.0 i TD 8.1 290 160
MD 15.0 180 190
§X 4B —
Simultaneous Biaxial v v TD 14.0 175 195
heat-set) MD 17.0 170 210
( 3.0X3.0 15 TD 15.2 150 210
MD 20.0 130 240
4.0x4.0 10 TD 20.0 130 240
38 b
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(a) Inmitial crystallinity (332%)

Fig. 5. Percent crystallinity vs. extrusion draw ratio at
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A3}, EiEls ik (Draw Ratio 3,54 o] 4)
]/‘1b Wit B dou #Ed g

F HBA 22 #ERbEEs oA S 2
Ei‘% EiEdtE A2 SERLE 1 50%) JE
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4-2-2. IR JE
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FoME Bl F 5o dPe T WFE HEED

H F(structural factor)$} Eif T (orientation
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973cm™ o 7} A e, o F7HA FH
= A EfEEEA edl4  wEl whel o] E
e whel gauchez e transz Al 3Lghe},

973cm™! F4ul = #E5f R A FE velA
ub FERES GHIRC] B EA e, 896cm™t F4r
B JERES FRd =l EAGlEE RN A2

Table 3. Characteristics of IR Absorption Ba-
nds of PET Films

Absorption |

wavenumber | Absorption Group| Characterization
(em™1) ’
795 f in-plane bending | orientation sensi-
‘ of ring C-H tive
848 methylene HCH trans
rocking
875 out-of-plane ben-| orientation sensi-
ding of ring C-H | tive
895 methylene roc- gauche
king
973 OC stretching of trans
0O-CH,
8

£ #EEsted ol &ds. s 988em! F4oh
= regular chain folds®] fF#EES AAAY F=
Forduzd BEAd et 227 e E
ffo] =& IR 54 F5ue dichroic ratiog]
M3he wa Fig6esl 2o @il TR
uie} trans oF-S Ylel &= 848cm™1g} 973cmT1g
& A2 Frheka gauched vieb & 896cm™2
g e ds FaE RdEr, 2 BE

fRZs(draw ratio: 3,58 o]l A= —EEA
(uniplanar orientation)2¢g- 3} & 848cm~1s}
¢ DR 238 %

973cm™ F4 AF -

Draw Ratio
Fig. 6. Dichroic ratio at 848, 896 and 973cm-*
as a function of draw ratio.
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Fig. 7. Variation of the crystal size.

Polymer(Korea) Vol. 9, No. 1, February 1985



4-2-3. X# Ein
X AEE ez PET 259 #Hatt sl
MEARLE, TR =27, BEBEmY BX 5

@ whsh o] BR “MMEM BE A%, MD
J7E EMRGl A (100)Ee] Lol Al 3
A B 3 clifo] & (TD)sF 3 st

o A HHRE 9 F o Al —E—8h% A (uniplanar-axial orientation)2¢s]
Fig. 782 JEfhell =& f5Mel =7 #{es ohg, BB EH(TD)o 2 MM randomfgf,
bl Ao e fmsl BuiEd o FaE =200t 5 BB —EERE A" TDHie s F

F7hEE & 4 ovh Fig8al = EA X E Eimds & 9 v
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(a) Constrained uniaxial orientation

(b) Successive biaxial orientation

Fig. 8. Tridirectional wide-angle X-ray diffraction pattern diagrams.
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Fig. 9. Dynamical viscoelastic properties of PET films (uniaxial orientation with free
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