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Abstract: The effect of morphological development in PET/PEN blending on the physical properties of
PET/PEN blend film as a flexible substrate was investigated. The two phase morphology was obtained in
PET/PEN blends and it caused the improvement of dimensional stability of PET/PEN blend as a flexible
substrate. The two phase morphology and crystallinity of PET/PEN blends could be controlled by the
transesterification between PET and PEN during the film processing and this macroscopic structural
development affected the dimensional stability of PET/PEN blend films. Better dimensional stability was
obtained with increasing crystallinity and decreasing the level of transesterification.

Keywords: poly (ethylene terephthalate)/poly (ethylene naphthalate) blend, transesterification, crystallinity,
flexible substrate, coefficient of thermal expansion.
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Figure 1. DSC thermograms of PET/PEN blends.
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Figure 2. TMA thermograms of PET/PEN blends (film mode).
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Figure 3. Thermal expansion coefficient and relative crystallinity
of PET/PEN blends.
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Figure 4. Glass transition temperature and onset expansion tem—
perature of PEN/PET blends.
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Figure 3. 'H NMR spectra of PET/PEN blends.
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Figure 6. Effect of mixing time on transesterification of PET/PEN
blend (75/25.
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Figure 7. Effect of transesterification on the relative crystallinity
of PET/PEN blend(75/25).
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Figure 8. TMA thermograms of annealed PET/PEN blends

(probe mode): (a) fast cooling{42.5 C/min); (b) slow cooling
(0.94 C/min).
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Figure 9. Effect of crystallinity in; transesterification on the
coefficient of thermal expansion of PET/PEN blends.

o} 5 AdwelliHE wEnkge] Tl 2Jsle] PET-PEN AFezHe)
Fufers 27t Hagksn o)of et Figure 39 139 domain}
co—domain® two phase #’dell 2|3t GbAk o7} Hasls)r) wf
Tolrk Aol gJsle] AXsler) wiske BEC) A, Asol v
WS Tk ) ARstee] Ftel ofsle] AAATTE hA
g o 4 3k

el &gt AgellAEZ w3k HEo] Zvlo) we) CTEZ} 2
74 7107 &Y adel Bas wlel o] CTE} A4S &l
= Qlek o A gelM @AE w2 A3k} PET/PEN
AT A5 FARRS A 07 obdalA] slo] ol 28t XEoe] F
2ol wet CTEZF Asie Ao Azhdn) wehd CTEJ qek
& TAE AR 891 F ATl aEHE wEkgl ojgt Fest
2 QRIETh= Asle] ofsk 29lo] i $4498 o & ek o)
o 23258 PET/PEN 9= §719ke) Alzo Qlojd A=
7rezzde) 2Jsle] A5 el EHE wEke-S A ol2e dAg
of gJate] APeE T el Yslo] 71w Algebgals
ST = & Ao ke

=]
=

4 B

2 AFelME PET/PEN EHIE BE0] Ao HE wEHEke-o
% B ) B 3 ol ) Dl 54 %
AP el vile G Aunel thea g AES 98 5 9l

l&

1) PET®] PENS B35l 724 7429 PENS] Fxo] oJsje] &
BRI ST BAlGe] 2J5le] 299 two phase FEfEra] #
Blof| ofsle] DA TS & 5 ATk

Hlis
I

S| ~HZ wENESo] PET/PEN EHE {79 EAof vz Qg 253

2) 'H NMR 225 8¢ Bao] oJslo] PEN}PETS] A3
orEZ mEkSo] Uolds o 5= 9lor Bl ARle] TkasE:
Az AHE wEkeo] Z71Ee o 4= Qi
3) AzolAHE wEEee] Z71= PET/PEN E31= #E0] Al
AT E HAaAFHE & 4 ik
4) PET/PEN BHl= HE x5 AhdAdstor) 5555
Ao HZ weHkge] Y8 SEds & 4 ik sRk
S

AR}l olst SeEka Walrt Aol HE Wkl olst sk

A Wgkarh S48 07 H4ekgAel Faks nFE Flsgit)
ZIAe] 2 B A7e A7) A7 TA 9 EE A HAE (GRRO)

ARl E@JO—% S35l [GRRCHE 2010—B05, AR 7]

== =] HE =

[e) J—T':X]' =S ]

A o=

ret

1. G. P. Crawford, Flexible Flat Panel Display Technology,
Wiley, New York, 2005.

2. J. Lee, D. K. Hwang, J. M. Choi, K. Lee, J. H. Kim, S. Im, J.
H. Park, and E. Kim, Appl. Phys. Lett.,, 87, 023504 (2005).

3. A. Nathan and B. R. Chalamala, Proc. [EEE, 93, 1235 (2005).

4. W. A. MacDonald, K. Rollins, R. Eveson, R. A. Rustin, and
M. Handa, SID Dig., 34, 264 (2003).

5. W. A. MacDonald, K. Rollins, D. MacKerron, R. Eveson, R.
A. Rustin, K. Rakos, and M. Handa, SID Dig., 35, 420 (2004).

6. M. Yan, T. W. Kim, A. G. Erlat, M. Pellow, D. F. Foust, J.
Liu, M. Schaepkens, C. M. Heller, P. A. McConnelee, T. P.
Feist, and A. R. Duggal, Proc. I[EEE, 93, 1468 (2005).

7. J.Jang and S. H. Han, SID Dig, 36, 103 (2005).

8. S. Angiolini, M. Avidano, R. Bracco, C. Barlocco, N. D. Young,
M. Trainor, and X. Zhao, SID Int. Symp. Dig. Tech. Pap., 34,
1325 (2003).

9.Y. C. Lin, J. Y. Liand, and W. T. Yen, Appl Surf Sci, 254,
3262 (2008).

10. G. H. Gelinck, H. E. A. Hutema, M. V. Mil, E. V. Veenendaal,
P.J. G. V. Lieshout, and F. J. Touwslager, SID Dig, 36, 6
(2005).

11. H. Lim, C. M. Bae, Y. K. Kim, C. H. Park, W. J. Cho, and C.
S. Ha, Syn. Met., 135, 49 (2003).

12. Y. Leterrier, Prog. Mater. Sci., 48, 1 (2003).

13. Y. S. Kim, Y. C. Park, S. G. Ansari, J. Y. Lee, B. S. Lee, and
H. S. Shin, Surf Coat. Technol, 173, 299 (2003).

14. D. 1. Kim and S. J. Kim, Sur?. Coat. Technol, 176, 23 (2003).

15. W. A. MacDonald, /. Mat. Chern., 14, 4 (2004).

16. A. M. Kotliar, J. Polym. Sci. Macromol. Rev., 16, 367 (1981).

Polymer (Korea), Vol. 35, No. 3, 2011



