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Fig. 1 The effects of soft segments an the dvnamic

mechanical properties of the aliphatic waterbome podyurethane
films
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Fig. 2 The effects of soft segmenis on the dynamic
mechanical properties of the aliphatic waterhome polvurethane
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Fig. 4 The effects of DMPA amount on dynamic mechanical
properties of aliphatic waterborne polyurethane films based on
PEAzen{a) and PPGop{b)



824 =3 4r ¥

2003 {E

MERASE 6.0 wwdt, T FHH -35C, 7 7,0
EFHZE 105C, —FHE 140C . 7 W12 & DMPA
HMEHEHTKERERNRESE.

SEBRKRMARHL,DMPA HEMES
e TRBMAKGEREERNNAESE, LA 4
(b) .DMPA AR 8 (6.0 w% )i, =¥y TN
- 50.1C, R b 7E @B K A B ¢ Bt e, 4 5
%R T, A I ¥ X T X DMPA AR X
4.5w%H, T, HE -47C, T, WE R - R
24 RESTFRATHDITHETINORER

BsBUARESGFEM PEA BB A
RARMEH¥iEE.

FH RIS RER, KRN TR, =Y
B.EEERNER AEHTFYPERSEY
HLOKMERERES AR RN E . B4
Miand ~ T XRZE (LA 5(b))AT W, LA PEA N
BN T AT -237C, T, F 80°C; 41U
PEA o0 W ERR) , P81 7E SOACHE T EEM
HERFEE, BILE - 0CEFEIA—I8S
R EhREREE KBNS FRERN,
KUERERMER TERBHSH KBNS TE
Bm i, W ) TR 8

HEMLFESER KEREAROESERE
MR RREKHRERAEERIMAOBE RS
HEERE(T,) . AR~ HETEE
ERTREE™Y SXAEBRAERE _uEN
REWBEH, T MEBETRESENEE M ZEH
. EARBEMERE BTN EmEEE
7 12 & DMPA B F F TR B S B0 48 4
HOABEEHEARTRE T ENMREX, EE
BAETERE T, BnaRX . X FE—-#KE,
STEERN, KERYARIL LB S M
K,.mWhEHESEHE, B -8 T, e

2| —e— PEA,
—— PEA,0,

Storage modulus £ (Pa)

1012 1 L 1 1 .
-150 -100 -50 0 50 00 150

Temperature (°C)

0.7

0.6

0.5

0.4

tand

0.3

0.2

0.1

0.0 1 | I !
-150 100 -50 0 50 100 150

Temperature ("C)

Fig. 5 The effects of soft segment length on dynamic

mechanical properties of aliphatic waterborne polyurethane films
based on PEA:
a} Sterage modulus{ E”); b)tand
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THE INVESTIGATION ON THE DYNAMIC MECHANICAL PROPERTIES
OF WATERBORNE POLYURETHANES

LU Xiushan, HAO Guangjie, GUO Tianying, SONG Moudao, ZHANG Banghua
( Institute of Polymer Chemistry , State Key Laboratory of Functional Polymer Material
Jor Adsorption and Separotion, Nankai University, Tianfin 300071)

Abstract  Several aliphatic waterbome polyurethanes were prepared from isophorone diisocyanate ( IPDI),
dimethylolpropanic acid ( DMPA ), poly ( ethylene adipate) (PEA) and polypropylene glycol ( PPG ). Dynamic
mechanical analysis{ DMA) was adopled to study the relationships between morphology and properties of aliphatic
waterbome polyurethanes . The results indicated that the interaction between soft and hard segments depended heavily
on the structure of soft segments. The carbonyl of polyester-type diols can form hydrogen bonds with hard segments,
which lead to a semi-compatible structure, whereas the hydrogen bonding in the polyether-based polyurethanes is
formed mainly between the hard segments, which results in higher level microphase separation. The ionic groups
incorporated in the hard segments improve the phase separation. As a result, the increase of DMPA amount is related
with a lower glass transition temperature( 7,,) and a higher T, . At the meantime, the level of microphase separation
increases with the increasing of soft segments length.

Key words Aliphatic waterborne polyurethane, Dynamic mechanical properties, Phase structure



