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2 o: AW Ak: (HS) #sto] 4z} 35.5 (TPU-35)2} 53.4 wt% (TPU-53)Q1 Q7pax Zajeo
e (TPU)o2 Edd E87ldvol= (PC)e] ¥&8a 54¢ DSC, GPC ¥ FT-IRE dF3l
Aok B A& 3ol & TPUQ 7,7} ¥4 Jehdeow, PC/TPU ZAc oA 1S gekd )
glol @xel 2= TPU @&ko] Z7igel wal PCo T,7t Z4slch ol dxzld ga o
7k TPUEA S @23 d4dol 710& #ld, PC/TPU-35 Bdll== 240 €A, PC/TPU-
53& 250 T4 @Z=h DSCE £3d d8s 5= GPColl 9§ B =4y Exladq)
A £xx ¢ Hx F302% A=yt PC/TPU-359 PC/TPU-539] % 7}x] Eall=
& Q¥s &x9] A-FoN 719 ABE FT-IRZ 248 Z=, PCo 7l2nygd 2egae
1774 cm™!, TPUE 17329} 1704 cm ‘ol 4 Yebhigon, BAcoNE £ 711 T4 E e E4T
A (Ft2Rd7I9 N-H 2§)d a7} gl ez Hol, 5 7% Bl Ajoje] Bx2i7t A3
ol dl g2 B@go] 7sdo] glE FAZ YZE. olge] L% o|ddA slzd A
8o] 7 AN AT € SIPEE Y81, 4 gesAE v msign.

ABSTRACT: Thermal degradation of thermoplasitc polyurethane modified polycarbonate has.
been investigated by means of DSC, GPC and FT-IR technitues. The polyurethanes used in
this study are TPU-35 and TPU-53 containing 355 and 53.4 wt% of hard segments,
respectively. The more content of hard segment, the higher the glass transition tempera-
ture (T) of TPU was observed. On the other hand, the T, of the TPU modified PC decreased
with the content of TPU and the annealing temperature regardless of the hard segment con-
tents. The latter behavior may arise from the thermal degradation of TPU upon annealing
process: the observed thermal degradation temperatures were at 240 and 250 C for the PC/
TPU-35 and PC/TPU-53, respectively. The molecular weight, molecular weight distribution
and viscosity agree well with the DSC measurement, which implicates a thermal degradation
of TPU. In addition, thermal stability of the TPU modified PC linearly decreased with an in-
corporation of TPU. Transesterification or any interaction was not observed using FT-IR: the
evidence was no frequency shift or any variance betwere the carbonyl stretching and NH
group. For the specimens prepared below the degradation temperature, the enhancement of
the thickness dependent impact strength of the PC/TPU blend was observed, and the mor-
phology of the two blends was compared.

Keywords: thermoplastic polyurethane (TPU), polycarbonate (PC), annealing, thermal degrada-
tion, molecular weight, viscosity, phase morphology.
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Table 1. Physical Properties of TPU and PC Used
in this Study

.. polymer
characteristics PC TPU-35 TPU-53

specific gravity (g/cm®) 120 120 123
shore A hardness - 85 98
tensile strength(g/cm? 680 430 540
elongation at break (%) 120 650 510
T tan & ~173 -26 -4

( .Cg) E” 162 -32 -18
DSC 152 -34 -26

ABolth. TPU #4d UoiA AREdRA == 1,4-
butanediol & AM-3l%th. A (TPU-35)& %A
A& ool 35.5 wi%olx, ¥& (TPU-53)+= 34
kg gl 53.4 wt% 2 AlRolt). olE FHAHEE
o] FZA|g Table 29 Jehiich

gag. PCe} TPU El=¢ PCE /AAE 23
o2 ey "Ed, PC slEg 2] 23] dy}
24 @At ArisEe EE6E ABUE 100/0,
95/5, 90/10, 80/20 ¥ 70/3002 st F 7A|
FAEe] E¥2 BrabenderAle] 2% PL-2000&
Alg3l vl LT E 200, 210, 220 C, 2 A3F
€ S0rpmo® 1A} £§ BT F Hl »
Foz e

& A, Polymer LaboratoriesA} 2% DMTA
MK-M& AHg-3le] JF$ 1Hz, 52458 4°C/
minZ 3} -150014 200 C L= A=At
A& (E"), 4948 (E") 2 damping tan 68
¥Y (bending) 240 o8l EAlsIch. DMTA
AYe A AW 7FG =g 2 A 3500 psie] ¢
7} 200 C &M 583 AFHEE F T3
A YZsie] Algslsich

TPU ¢ 2 J1dex 5o e 94 4zl &
& Perkin-ElmerAle] DSC-7& o]g3led zA}3}
Ak WA oG AAGI] SJdld RE AR
Wt 13tz FeollA Wals =714 20 C/min
2 $2AA 587 71N O, Aer] F9E
of o] £XA 158 F¢ #AA g 149 T
LT 2702 7HEEld feBolex RIdA F
4 Fol=e ¥stE FF3YY.

PC/TPU Ed=9] A4 w3 AS S 2AEY)
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Table 2. Chemical Structures of the Constitu-
ents in TPU

soft PBA 0 0
segment (M, =2000) H CHzL—O—(!—(CH,).‘JJTOH
0=C=N=—(CH,)s—N=C=0
hard HDI 2)6
1,4-butane- -
segment . HO—(CH,)—OH
diol !

28t Perkin-Elmerile] TGA-28 AMR-3ld T4
4 @4e 2ASIYEY, A8 9 10 mge ¢F0
' 8719 ¥ ¥ A4 #9171 dlA 20 T/ming]
& £5 2 30014 700 TRl 7483l Th G1ed
A 7tdsdel wet PCet TPU Ajolo] doid = o)
T Ehihg (ROl a2 whihg)e]
7Fsd& ZANP] Y3l dAARE DSC sample
el Yol DSC 7tz olA 2209014 265 C7AA 7}
a3t 719E Al8E FT-IRE ol &3l Z47 5}
28d A3 N-H 2§ A%s ¥s, a2z
GPC (gel permeation chromatography)& %3}
A8EA9 A%, Y £IT ¥ Hx dsE
#Esig ok, 247171+ BrukerAl FT-IR 48 &3
71& AH3l e, 309 WEs Fud ¥ AdE
He MY £ 71 esd gE Exn
= ¥3E WatersAle] 510 HPLC =, 410 dif-
ferential refractometer®} ViscotecA}e] TS50 dif-
ferential viscometer& 9Z43% GPCE Algslod =
ok 7HE exdl Be Qus 4ol Lol
ojde] &xolAq Fuj® PC/PTU Bilz=o 2%
=9 2IYEE ZABAY. $AREES Yasuda
SeikiA} notched Izod impact testing m.achine—%
MBI en, FAld we FAREE R 9
3 3.2¢9 5.2mme] F 712 AJHE AMgEUT 23
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&g ARg-3ld ASTM D 790 729 wet 2yl
oh E olF BA=el Feshy S4e 243 9
8t JoelAle] FARAAIEU] 7 (scanning electron
microscopy : SEM) JSM-840A wdg A}lg3l9
o AEE A AaddlN BT F FAL dxpy
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Figure 1. DMTA thermogram of PC/TPU-35 blend.
(a) Storage (E’) and (b) Loss modulus (E”).
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Figure 2. DMTA thermogram of PC/TPU-53 blend.
(a) Storage(E’ ) and (b) Loss modulus(E”).
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- Figure 3. Glass transition variations of polycarbonates
in the blends according to the annealing temperatures.

(a) PC/TPU-35 blend and (b) PC/TPU-53 blend.
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Figure 4. Molecular weight variations of PC/TPU-35
blend according to the annealing temperatures at (a)
220, (b) 230, and (c) 265 C.
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Figure 5. Molecular weight variations of PC/TPU-53
blend according to the annealing temperatures at (a)
220, (b) 240, and (c) 265 C.
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Figure 6. Molecular weight and viscosity variations
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