J. of Korean Ind. & Eng. Chemistry,
Vol. 10, No. 1, February 1999, 35-40

NaHES Z2|2Et Sd=o| HolHo| mE N JdEY XS HS
e B .u0 -2 st a.ol s Mt ob A drE e A

“F) WAIEATA, AT SaTe, s 443ae, dssl TEATHATL

(19989 6€ 169 A4, 19983 11¥ 2 Ad)

Thermal Properties and Molecular Weight Variations due to Thermal History in
Segmented Polyurethane Copolymer Blends

Yoon-Jong Cha*, Dae-Woon Park, Hak-Lim Kim, Han-Sup Lee**, Souk Il Mah**, and Soonja Choe'

*BAIKSAN CO. LTD., Department of Chemical Engineering,
**Department of Textile Engineering,
Research Institute of Polymer Science and Engineering, Inha University, Inchon 402-751, Korea
(Received June 16, 1998, accepted November 2, 1998)

2 ek Hard segment ghako| 35%9} 53%2 A2 g2 T e F7ia4 Eede AR (42 TPU-35¢ TPU-53)% ol%& 70/30, 50/30, 30/70 wi
%z £§ ZAYE ZAS| annealing 2= Aol wheh W3 £ g FPAo|Lxe £gTlold, B @ ¥AF Rk WIS "WLaP"’
t}. TPUS Tg‘_ hard segment $%o] B&FE & g2 BYoM anncaling £ Al7tel wel hard microdomain F& 9| vloket HAlel o3 &

Holze] A7)} L& So| Walgtl o] annealingel 98 Fol long-range £ short-range scgmental motion®] A&, Y24 microphase 1114
order-disorder Mo}, domain® 27] ¥ AAFZY FME 5 o8] 7Hx) BEH Jag 730 A%z Ardoh vi4 239 §§ 492 vdHde T
9o wo|ate] £A)8E annealing &E = TPU-35, TPU-44%F TPU-5391 tisf 22+ 130, 170 2 180 ColUth. Anncaling &= Aztel @2 27
25 Bag ¥yc Wl 23 A TPU-35% 135 ColAl, TPU-4 (TPU-35/TPU-53=50/50 £ =)= 170 T, 12jx TPU-532 180 CollM ¢
o zady Hxjge]l Z7hek o] polydispersityPDE Z4S 24 of W= 7 279 amcaling 25 @2 £§30l2 Bfeld Tyt
slolant ¢ 5% anncalingE9F ABVAE Holn gled], o) o|% A7l 548 anncaling %=1 chain dissociation¥} recombination©] & A}

o QolumzA Yold ARz 32Uk

Abstract: The variations of the glass transition, melting peaks, molecular weight and its distribution (polydispersity index: PI) duc to the anncaling
temperature and time have been investigated using the thermoplastic scgmented polyurcthanes (TPUs) and its blends based on the contents of hard
segment. The position of the melting peak and its magnitude have been increased with the anncaling temperature and time. This may be arised
from the rearrangement of the microdomain structure duc to thc long-range or short-range scgmental motion, the order-disorder transition of
non-crystalline microphase, the variation of the domain size or the degree of disorder of crystalline structure by given different thermal historics.
The annealing temperature and time affected the molecular weights and polydispersity © the number and weight average molecular weights were
increased, while the polydispersity index (PI) deceased al certain temperatures : for TPU-35 at 135 C, for TPU-44 at 170 C and for TPU-53 at
180 C. The temperatures which give the variations in molecular weights and in Pls are consistent with the anncaling temperatures of which T
solely exists for each sample. Thus it is suggested that the chain dissosiation and recombination simultancously occur at the above mentioned
temperature for each sample.
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Table 1. The Nomenclatures and Characteristics with TPU
Blend Compositions
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Figure 1. Storage(E’) and loss modulus(E”) of various TPUs.
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Figure 2. Mechanical properties of TPUs as a function of hard
segment contents.
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Figure 3. DSC thermograms (a) and variations of Tms (b) of
TPU-35 at different annealing temperatures.
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Figure 5. DSC thermograms (a) and variations of several Tms
(b) of TPU-54 at different anneling temperatures.
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Figure 8. Variation in number and weight average molecullar
weight of TPUs at fixed annealing temperatures.
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