31C06
Tensile Deformation Behaviour of Segmented

Poly(urethane urea) Elastomers
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I. Introduction

Polyurethane &4 A& 159 2o AE7 21 SIEE
BEARl Ay A% Fde T aAF fAEY A” AT B

-3k 9l
F 44d& BAth Polyurethane BAAME B2 600~3,0000.2 23 Ho|2Es Ao
olatql EHA 9 soft segmentt Zg EANHe) o3 FAF AAY T2E 2= hard

segment2 ©| F°1Z block copolymero|tH1,7]. ©°]& AMZ & F segmentste &3}
A Ao dstd 2 FHEY Eol: uA ARy Tzs PR3]
polyurethane & A S EAHEL2 o] uA AR 71908t = 424 (glassy
state) &2 ZAAYEHE £33+ hard segment’t 7} A (crosslink point) o2 283+
AL (rubbery state)?! soft segment®] FEA E B2 Al&zt vjma AL A shel T A
=2 B4E ZES ) 2012] WA R JEE 2HeE ANSRE T2 =4,
block length, ¥% segments ¥ o= 3o AAA Fo| AEd, AlE AZAZA diols
A diamines& A3t poly(urethane urea)®] 2% urea @9 Atolol] 32t 4473
ol ¥4 =] hard segment domain®] o] v AXNEBZ diolsE AlE AFAZ A}
€3 polyurethane®th nlAl F¥e] AFo] Fol d4 HAF Agxy yrho| L4au)
[2,5].

4% &33 & 2b= hard segment domain® &A)7} poly(urethane urea) &4 o] =
= U FE% modulusE AFEHAY, FHoZE wlEY 322 wod wi ¢y 9
SH(stress softening)”’t Yojuvt: fAlo] ATHY) Aty oz mRol x4 Wy Axy &
AP AFE RolAY nAF FdoMe ¢ dae $H-UydE M o] o]
7FANE AE 94714 vREga & F k.

Hard segment®| ¥ %<& hard domain®| He] Wsle} AA3le] =88 Qg nx=
A2k T RN, FIFAHoRE PEUUY 23 EROoIRE HRHE ¥y ASgs
B ABAE JHAE Aoz AT 2 A7 ME hard segment®] ¥JL 2z}
€2 @ segmented poly(urethane urea) ©AA o] sl <AF AL &5+ hard
segment ¥F UIAZRH HRHE 724 EA #Walrl @A ¥E AF nxe
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4L APRT 1 9F ASL AT VAo NEH JdA=HEE ¥Y AFH vage
A EAE nFEIAY. £ cychc stress-strain 4P T3 WFH FH&E J*P‘*Oﬂ
A A7) stress hysteresis® 2o =2M W] o3 el &4 o 43

T oAy Fol i @I 2k

I1I. Experimental

1. Polyether poly(urethane urea)?] 4 2 A5 &FH|

Polyether poly(urethane urea)(PEUU)S AIZE #1349 poly(tetramethylene ether
glycol) (PTMEG, M.W.=1950), 4,4'-methylene bis(phenylene isocyanate) (MDI,
M.W.=250), propylene diamine (PD, MW.=74) %°] Ar&=J. 28A FI4E
(prepolymer'#)© 2 hard segment? ¥ Fol zZ}7] T2 4F /o AEAES T F
DMAco] =o THE 20% fA 0 2HRE filme castingdt At Filme F74& 0.05mm, %
€ 7mm, Z o] 8m AEolth

2.9% 84 &34

AZ% filmd A2 2 Instron(model 5565)& AH&3td A& G 2] FH-¥F
g BAZ =435 9. Crosshead speedt 50mm/minol: 3z} A2lE 20mm=E 3t ot

Stress hysteresist Al&o 4A £E2 715-AF T 93 Arie A3-38 4
ZRE Fatsd, 7F FA4 ot WH Ui shF-AF FA Atele] WA HIE A
Absl gt W B wE hysteresise] W3S 2 e A dAL ol 71U FIFE
o7l 98 EA A ste AFuEZ 74y g A8E Al hysteresisE A
sttt

o

Table 1. Description of Segmented Poly(urethane urea) samples.

Hard Segment

. Molar Ratios MDI contents MDI Units Per GPC Analysis
Sample (MDLPD:PTMEG) (wi6) Contents Hard Segment

(wt9%) M, M
SP-1 2:1:1 198 27 @ 91,728 143,347
SP-2 3:2:1 263 315 ) 82,765 129641
SP-3 4:3:1 35 85 @ 50,615 89,324
SP-4 541 3.8 442 & 52,649 80,855

III. Results and Discussion
B A7 Al£¥® 4FF9 poly(urethane urea) AR5 94 H| &9 soft segmentol

t)ale] AL hard segment® #§FS zZ4Z @9 sl A X Aolth Fig. 19 °o&
ANgEd g3 9= 93 Ag 274E YA

-136 -



100

(b)
80 -

€0 (-

40 .

Tensile Stress (MPa)
Tensile Stress, o (MPa)

20 +

14 2 4 6 8 10 12 14
Extension ratio, A

Strain

Fig. 1. Stress-strain curves of segmented poly(urethane urea) samples.
(a) Stress-strain responses of poly(urethane urea) with different hard segment contents.

(b) Comparison of stress-strain curves calculated from van der Waals network theory (solid line) with
experimental results (data points) ; SP-1 sample ( Young's mod.=10MPa) ; max. extension ratio A, =13.28,

interaction parameter a=0.18 .

Fig. 1(@)9lA & 4 gl%°], hard segment®] $3Fo] F71gto] wlel & AlAd] o] A 2]
Ago] A VeSS & 4 Ed, o2& MDI £712 938 -C=0% -NH 7}

29
FaARE e BRSO

Eoldol @2} hard segment domain W9 &3 Hel AY2
ool gl Fig. Ib)AAE 23¥E PEUUY $8H-3¥E BAE 2d 1% g4 oo
o8 ANE c¥-AAH TAI vEd BTt 1T BA olBogE B A 3}

%Qi’—} Ha &3EF 123 van der Waals network °©]&2 e3P 8] Filmd A&
}h o] Wt soft segment®] EAAFE S conformation random coil’dEjoll A 2] 4
doz HAAA I soft segment®HE]l hard segment® dtFo] MEHW hard
segments 743 Bx3F g o] MAS APz S¥ol AA ok AIE
S A A soft segment= AEZF] & o3 79 oz A FHZ HEoF A
ol 17 @A wadsA @oh aeiy ¢AdE] 100% FABEHE AL o m AHF AR
o] F7l =dl, ol& hard domain W] FA4ZTo] AXNHA B Eo] wjuedAA ¢
of 7]9st= Ao g2 HQIM,
Fig. 2& W& 7}F-AFA
of et 2t cycledll Aol W3
o 7 gAY bEE F

KSR
)

<)
fu

>

-HAYEE AAE AE5H 0T HAFT Q) g A

F7HA7IBA dE e AFA-3 5 HdPE B
°] Fotdol wat FAE B84 3 Eo HiEgs & + AU

olo] utg} 7 WMol AVIE RS B 5 Atk o]H g FFL hard segmentd FF
o] Bg4E o Astdn AR FE] AAHAAM BAe= FoAUARE A stress
hysteresis7} &5 ™ hysteresis9 A7) AA8|7F 42 283 hard segment?] ¥
Zo] WS FE AA Jebdrl Fig. 3o AAd]o] mE stress hysteresise] W3 E el
At Poly(urethane urea) ¥ AC] it W52 g4 38 AP vehve ol g
HAE 2 hard segment domain Wl 4 Aol 23 283 7tx Aol 5 W
ol #txgo2MH hard domain® &4 WHo] dojy AF Fox v|7tFAA FE7t =
7] W&ol gAEE Aoer Aztdr

AN 051_\9,
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(a) SP-1(2:1:1) (b) SP-2 (3:2:1)
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Fig. 2. Stress-strain curves for successively increasing cyclic deformation of different composition samples
polyether poly(urethane urea) elastomer based on 4,4 -MDI-PD-PTMEG.
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Fig. 3. Stress hysteresis as a function of strain in polyether
poly(urethane urea) elastomers based on 4,4-MDI-PD-PTMEG.
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IV. Conclusions

Poly(urethane urea)®] 9% A&l o3 WEH AFE F= hard segment®] F3Fol] wh
hard domain®] Fej Wsto] ol& AuwjEct Yk FH-MPE Fd9 /P2 1
sty F2F AR F97AE 1d aF @4 ook #4o] JtetA, 1
e 315 g4 o] Bo| stress hardeningS 83t& 99 poly{urethane urea)
stress softeningo] Yol FAHoZRE olgstA Aot A7t Frhghd] uhet
5| 2ol AatEln G Wdo] WAYA =™, hysteresis == AAA Aot Hard
segment®| o] BE&FE o]} AFLE oS AstEH™, o] hard domain® e I
o} A#dAgol v HAoeZ A

S
=z

wolo > Hoorfu
ox N oX 1o
J‘L‘ o 4z Jo
e
2
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