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Table 1. Characterization of Polyurethane Elas-

tomers.
Hard Mw of Mw of .
block PE® PU® X 10° Ps(i)‘l:ydlsper-
(Wt. %) (X107%) v

20 2,000 103 9.30 18.9

25 2,000 93 10.20 17.8

35 2,000 69 6.91 16.3

35 2,000 90 8.91 17.9

50 1,000 77 7.68 17.6

a) Poly(ethylene adipate) terminated with hy-
droxyl groups.
b) Polyurethane elastomers synthecized.

412

AAd5 01949

2-6. 4 7|HN 4¥

Rheometrics Spectrometer(RDS
7,700) % o] &3te] 60~160°C WA A AF =+
2 F1AA QRS x5tk 25mm, 50
mme] plate-plate geometry & = s}« 3% plate
o FAA4 4gE AgFE dEF plated 4
torquest 143 ()% ZHale] B4y AEs

Dynamic

A 7

Z—‘ /HX;} é{ T% %X]O“ }_X}-é‘}-%ﬂb}_ 71——:»—0] _Q'I‘
dlA WA asd GE mEH2 WEE AY
s 48 zAE Blsged, o Fori

0.01~500 rad/sec ¢ =4 47] & T2k 4
= A Ek4 24 3o Rubbery-Terminal zoneoj|

8 -l et

3.8 o

3-1. Dynamic Storage Modulus(G’)
Fig.le| ©lulgl Z-E9 gko) 35%4 Zz]$-

dlek gAY B BEE g Fus $z

Vel gl G’ gE 10°~107dyne/cm?2 A
AP Al 37 Z7el| 4L Fabge} gl

skebel SobE 2]l 2elx 80°CSk 100°C,
140°Cs} 160°C 4tolel A G'& = ko] 7} 4be3]
ZA Jelyth 229 ofgkS o xkAlE AR}
71 gk G'& ¢E9 F2 s34 (Fig.
2) £Eo] T G'FAY EFL Fohad A
gol dEeht 4o F LEdl A TEsd 7

2Zo)] zw FASS FAY A o] (transition)
Aol 9% A4k,

B ]

, R . ° ° o o El © ° o o

s o & .

ST RN

= N °
i) e ;‘
£ i
U E VT SR vy
o1 ! 7 0

Q) frod s el

Fig. 1. Dynamic Storage modulus of Polyurethane
(35%-hard block) as a function of oscilla-
tion frequency at various temperatures O
30, [J:100, @ : 120, W : 140, © : 160°C)
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‘Fig. 2. Dynamic Storage modulus of Polyurethane
(35%-hard block) as a function of temper-
ature at various oscillation frequencies
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Fig. 3. Loss tangent of polyurethane (35%-hard
block) as a function of temperature at var-
ious oscillation frequencies (O :1.58, [J:
8.89, @ :50.0 rad/sec)
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Fig. 4. Dynamic viscosity of polyurethane (35%-
hard block) as a function of oscillation
frequency at various temperatures (O : 30,
{0:100, © :140, @ :160°C)
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Fig. 5. Dynamic viscosity of polyure thane (35% -
hard block) as a function of temperature
at various oscillation frequencies(QO : 0.05,
0:0.28, @:1.58, P :8.9, ©:50.0 rad/
sec)
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Fig. 6. Dynamic storage modulus of polyurethane
as a function of temperature at 5.0 rad/
sec with various hard block contents (O :
35, [1:25, @:20%)
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Fig. 7. Infrared spectrum of polyurethane elastomer (35% hard block)
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Abstract: A series of elastomeric polyurethane block copslymers were preparcd by using poly

(ethylene adipate) as the soft-blocks and methylene-bis(4-phenylisocvanate)/1, 4-buiancdicl as the

hard-blocks. The linear dynamic mechanical properties of these materials were measured at various
the two transition temperatures were observed at
80°C zs the glass

the hydrogen-bonding disruption ¢f the

temperatures. I'or 35% hard-block polyurethane,
80°C and 140°C. It was predicted
(Tg) associated with the hard-blocks and at 140°C due to

that the transition at transition temperature
urethane-urethane groups. By using the Arrhenius equation, the activation energy of thz transition
at 140°C was found to be 8-9Kcal/mol,
The contents of hydrogen-bonding in the

which supports the fact that this trensition should be the
hydrogen-bonding disruption. hard-blocks of the polyure-
thane elastomer should play important roles on the rubber elasticity particulary at high temper
atures. The transition temperatures of these materials were shifted to lower temperature as the hard-

block content decreased.
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