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1.1 EHREHH
HEEEMNS S REIFAERNKE (Jeffamine
D2000) B Huntsman %> B 2 &, 4 T & H
2000, 1 FHRIFE 100CF E% T4§ 3 h.IPDI FI R
SR — B (1PDA) 1 # B Degussa-Huls 23 8] 4 7,
IPDA ] NaOH T 48 24 h /5w [E 2, W% 130 -
131°C/666MPa B8 41 . — B 2 B BERE ( DMF) & |
BERTHAARA R ™G, LFME, FERA ALK
FREETHE 4 b GREZEMR, OE 54~ 55T/

1333 MPaly 8 4+, RE M 04 am * FIR TR &
Fi.
1.2 EBRHBER

¥ Jeffamine D2000 B H M E IPDI B )5, %
BB E SSCT RN, HEKRERER NCO S EiEH
HE {8 (Jeffamine D2000 P 3% §{ NCO P K& L #
B NCO ER, T —4IMAH IPDA KA A
W5 NCO & B i NCO B L), 18 3 iR
NCO £ 1 B ¥, H NCO & B B ASTM D2572-80
HE A5 NCO MEYEHE DMFEA P (FE
WER 0%, MAHBNEEEREHN 5% K
IPDA/DMF Bl AR EER FIREHIEHAR
P B BLE D 7 50 ~ 60°C T iF R 7 7 3 sk &
I 24 - 36 h. B J57E 0.1 MPa EL 55 [ #1 80°C/
lhI0CAhHZHTERBAISKEREZHE
B BAEER mm A4 M RREE . 556K
TARAREESBHERZE, ENmiEd
B TR BERAEERSE(H.S)ET IPDI A
IPDATEEEPHSHMEET S A EERN
NCO fE ¥ 1.05.

Table 1 Chemical compositions of polyureas with different hard segmem

conients

Jeffamine D2000:IPDL: IPDA
Sample H.5. (%)

{ molar ratio}

P-20 0.60:1.05:0.40 20
P-30
P-40

P-50

0.39:1.05:0.61
0.27:1.05:0.73
0.19:1.05:0.81

30

50
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1.3 AHHRIE

1.3.1 DSC #i& FRELS ~ 10mg HE 5%, A TA
Modulated DSC2910 2 m HES & # 4L, & - 120 ~
OCHBARSSA T HTABMNK, FHARESE
3 20 K/min.

1.3.2 FTIR /D3 EBREH B M E DMF 5
(REREN109LE)  HEBRREKB &R
FFARELEE, SR 5 A Nicolet SDXC FTIR {8 € . ¥
R&EME N TGS Kl 2% ,4em ' Zr BEE I 32 K.

1.3.3 A FHRE0WR BERAEER
GB1690-82 & KL+ AE i BE , FI B AG-2000A #f ¥
HEMENE 25CTHATHE, AP FERER
50 mm/min.

1.3.4 HEE H: B8 ASTM D2240-85 H LX-A &Y
BB EE T

1.3.5 #NEE $ BB ASTM D624-81 # A C
RipR AL B, SR )5 5 AG-2000A #1 %1 7% W
B LA 25 °CF AT 8L, B 2 % 5500 mm/min .
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1 5 H8 T Jeffamine D2000 M A F M E & &
BB DSC B, DSC HERATX 2. FA
ERE Y DSC Ei% I - S2°CHH T Bl 54T,
PARTE 170~ 240CZ [ W BRIR B (T, ), BT &
ERFEBEHANE BB ERE(T,),E& TR
S5RREBEHX P ERAFEANBEEEX A
F2ULABREL . ARERSBEORRKEM
MT, AR NERSEXN T, BEAKR
. ERKEAN T, HR(CERIENESRR
FESRLBEMEE AT MEERSRAEM

Exo
(((
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Fig. 1 DSC curves for Jeffamine D200G and polyureas with
different hard segment contents
a) Jeffamine D2000; b) P-20: c) P-30; d) P-40; ) P-50
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AEEFZHFEEBRTZ AR NERIMEA
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Table 2  DSC scan results for Jeffamine D2000 and polyureas with

different hard segment contents

Sample T,(C) AT (C) T.(Cr AH.(Jg)
Jeffamine D2000 - 64.5 5.9 -

P-B20 -52.4 9.0 171.4 7.6

P-30 -52.8 9.6 212.6 1.7

P-40 -52.1 11.2 - -

P-30 -51.6 13.4 236.3 3.7

RFFRA,BR+ NH RgESBEgap
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ErESEHEYHIARREEBRNERFEH.A
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Table 3 AC, and SR, values for Jeffamine D2000 and polyureas with

different hard segment contents

Sample AC,{JgT) SR{%)
Jeffamine D2000 0.590
P-20 0.405 85.8
P-30 0.326 78.8
P40 0.193 54.5
P-50 0.135 45.9

o TR MA@ NH WS ikahig, 3
B NHWERCBELER FrERFRER
HEE . BRNEFFTEE THREXEK FTIR £ 5,
mE 3R BA3IERE, ARERAREKXE
(1630~ 1690cm ) FHEEZEEW A TH LW
MRER WS Eir, B BS R R #T
Mg 8RS ~6 ME(E ), HBRINE 4
Bt g/ R R ERE X AT
e HBMHERFITES. £5 PREER
EEMEBUEBE(XLOARATEN SR
BE (X A BHEBEER (X)), EX
mF:

X 2 Area(ordered )
it = Total area
P a E Area( disordered)
dardered Total area
X = Xe e X

Transmittance

2000

4000 3000 1000
Wavenubmer {cm™')
Fig. 2  Infrared spectra of polyureas with different hard

segment contents
a) P-20; b) P-30; ¢) P-40; d) P-50
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Fig. 3
polyureas with different hard segment contents
a) P-20; b) P-30; c) P-40; d) P-50

Infrared spectra of carbonyl region for
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Fig. 4 Fourier self-deconvolution trace of carbonyl region for
polyureas with different hard segment contents
a) P-20; b) P-30; ¢) P-40; d) P-50

Table 4  Assignment of absorption band in carbonyl region of FTIR

spectra for polyureas

Wavenumber(cm ™' ) Assignment

1630 - 1640 Ordered ] hydrogen bonding
1640 — 1650 Ordered T hydrogen bonding
1630 — 1660 Disordered hydrogen bonding
1660 - 1670 Disordered hydrogen bonding
1670 - 1680 Free
1680 — 1690 Free
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Table 5 FTIR analysis of polyureas by least square-curve fitting

Wavenumber(cm ')

PO TS
Sample  Ordered  Ordered  Disorderedt Disordered  Free  Free Percentage( % )
(%) (%) (%)
I I 1 Il I I
P-20 1633 1647 1654 1661 1672 1686 47.7 17.5 6.1 7.8 9.1 11.8 6.2 13.9 79.1
P-30 1632 1647 - 1661 1676 1684 50.7 19.4 - 15.3 8.6 6.0 70.1 15.3 85.4
P-40 1634 1643 1652 1666 - 1683 51.3 29 198 4.6 - 11.4 54.2 34.4 838.6
P-50 1632 1644 1653 1663 1678 - 47.8 147 11.3 17.3 8.9 - 62.5 28.6 91.1
Table 6 Mechanical properties of polyureas with different hard segment contents
Tensile sirength Elongation at Tear strength. Modulus at 100% Modulus at 300% Residual
Sample Shore A Hardness
(MPa) break{ % ) {kN/m) extension{ MPa)  extension{ MPa) elongation{ % )
P-20 6.1 111 23.0 54 0.3 1.8 40
B-30 18.1 T00 55.8 79 4.5 7.6 27
P40 30.4 600 89.2 87 9.5 15 87
P-50 36.7 419 98.2 92 14.5 23.8 120

EHNEREM MEATESBALWRERANS
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MORPHOLOGY AND MECHANICAL PROPERTIES OF ALIPHATIC POLYUREA
WITH DIFFERENT HARD SEGMENT CONTENTS

YANG Juan, WANG Guivou, HU Chunpu
( School of Materials Science and Engineering , East China University of Science and Technology , Shanghai 200237}

Abstract A seres of aliphatic polyureas with different hard segment contents were synthesized by the reaction of
isophorone diisocyanate with Jeffamine D200} and isophorone diamine as chain extender in solution. The effect of
hard segment contents on the morphology and mechanical properties for these polyureas was studied by using DSC
and FTIR etc .The experimental results showed that the polyureas exhibited a partial phase separated morphology .
The polyurea with higher hard segment contents showed a better compatibility between the soft and hard segments,
and a higher degree of hydrogen bonding for the urea carbonyl groups existed in the system, but the values of T, for
the soft segment regions almost did not depend on the hard segment content. The tensile strength , hardness and shear
strength of polyurea specimens were enhanced greatly with increasing the hard segment content.

Key words Aliphatic polyurea, Morphology, Hydrogen bonding, Mechanical properties



