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Research on morphology and properties of polyaspartic ester polyurea with different
hard segment contents
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Abstract: Pure hard segment polyaspartic esters(PAEs) polyurea and several segmented PAEs polyureas with different
hard segment contents were prepared from synthesized PAEs, amine teminated polyoxypropylene and aliphatic polyisocyanates 1,
6'-hexamethylene diisocyanate (HDI)/prepolymer. The morphology , dynamic mechanical properties and mechanical properties of
the polyureas were studied. Polyureas containing 73% - 50% of hard segment exhibited some microphase-separated
morphology . The polyureas with less hard segment contents showed a better compatibility between soft and hard segments, a
higher degree of hydrogen-bonded urea carbonyl, a longer bond length of hydrogen bonded amidogen,a lower glass transmission
temperature regions of hard segment T, ,and a higher degree of microphase separation in the system,but a little change of the

glass transmission temperature regions of soft segment T . The tensile strength, modulus and hardness of polyurea specimens

were enhanced with the increasing of the hard segment content, however the elasticity was decreased .
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58
#1 ABRRBRBRNTRAERSERROLEAR
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AR BE (Ty), 0 3B 4 ok T 15 45 & 08 A T i i
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DSC # %
®2 4ABBEERNIAAERSERRN DSCHBER
B T,/C Ty/C AT/C T,/ C
HS100 — 33.2 — —
HS73 -49.8 28.5 77.4 238.4
HS60 -51.1 23.0 74.1 219.1
SH50 -51.5 19.6 71.1 211.2
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BEBMH T.(-49.8~ -51.5C), MEFB &
BREAR, T, B AR, BB ER K, REARF
WEE&EBERRKRN T8 T 4% B PTMG - 1000
(T,= -72°C)FI D2000( T, = - 63.5C) Ky T,, KM
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7E NH 2 [X 3 350 ~ 3 370 em ™ "B MR i 4 24
SALN—H MR IR SN FFAE L , T 3 440 em ™' A U7 59
N—H ¥R 3% 4 JLF 77 DL 2w A 3050 X R B 4 A
HHaP NHELPFZ2ga 8T, LPRR
HS100 S5 4L NH 247 F 3 350 em ™", W Ui 45 4
B3l Av =100 cm™'; HS73 Hl HS60 B S 54k NH %
LT 3356 em ™, R ISEH SR RIS Ay =94 em ™
HS50 S 481k NH # T 3373 em™',Av =77 em™ ',
HR4E CHR 6315 HS100 A9 NH 2S48 4 K 303 pm,
HS73 1 HS60 NH %k 19 & S 8 1< 304 pm, M HS50 K
4307 pmo IR NH B S BB KHERE R & &>
TG INR A T & 8 B & & /> NH S8 EA
U5

FT-IR iGE R Rk X & FE L EiEH . X%
X AREFERB] 3 ~ 4 AR, & 0 g Y 15 &
SEALEERE 3. 1623 ~1 647 cm ™ ' UK IE T B
FRBEACIR B IEIE, 1 653 ~ 1 659 cm ™' HR Y4 15 &
FARATEM BRI, 1698 ~1 700 cm™ ' IR
W U U R T S A MRk kv 7 - 8T S e A R g
BEBIEE X, 5% S 41k (ordered hydrogen
bonding) £ B X, AN 5238 R %4 (disordered hydrogen
bonding) #& B X g, , & 0 2 A5E B 5% R R B 22k 1) B 4
HEEMEESBLRBEESERS, 55 R
82.7% 1 69.3% , NeH ALK& E&AK, N
13.4% , A B RMEWAFLEERF. A
B B R IREEE W B B FRAR, IR B a4
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LR B 78.0% &3] 72.3% , P KA FF IRk 3
(1630~1647 em™ ") & & H 59.0% %3] 50.7% , 8
EERFRBKEE(657~1659 cm ™) & EH 19.0%3
£21.6%,

R RY, A E B A EREAL, NH A
SR, Rk B SRR B R AR, R B B R B 2R
RIS BB A P BERE AR, DSC il T )
B IR R EM T, EEE B S’ T
T FEAR
2.2 HENEER

B3 RAEBERRMARERSERRKRMN
DMA Hik, difkfeiE E-T 2R &, BIE 3(a) Al
Bl AR RRRHE BB, X R H T
R RARAE B & B/, 40 T 18 A0 B4 A SR LY o
TREMRT - 10°CH , A B RIRA B HEARFFA
2, UL TE BN A T 4 A8 B R R AL T 338 s MR
it - 10CLU G, E' 18 T K, Ui B 2l 5 B 3R IR
R hEs. MARNERESERRN E'N
~T0OCHE TR, RPUBMBRET AFAERSER
R F R ECHREs . ARBERSERRE
-30CH 70CH E'XRHEWE E' (- 30C)/
E'(70°C) % T3 3, K E'(-30°C)/E'(70C) AT
SR FRAE I B U LA KA S B R B . AT LK [ A
BEERIKM E'(-30C)/E'(70C) LLEE /N, H
2.28 ~3.79, i B 5 JR A4 T BE SRR R /0N 5 T LA B,
SR RREE AR/, UL RO 4 B R B
"EZT%—MO

3 TAERCERREARRE THMEEE

fEEER R E'/MPa

R E'(-30°C)/E'(70C)
-30C 70°C

HS73 1709.8 748.3 2.28

HS60 1484.3 567.6 2.62

HS50 1423.4 376.5 3.79

ME-T #iZ& T LU 162 SCBR 7 & 1
BY RIAIMEKX, FaEERMEE B & BN
i, 29709 400 ~ 900 MPa. %5 5 Ay A5 B 0 50 11K 3 B2
BURYEN PAEs AR MR AN A BERE T R4 A9
HA o

H tand - T XA B 3(b) AT A H, A5 B 3R R
£ 34.9°CH 1 MR Sy 2445 FE U , X 17 T 4404 B
Tyo BWBIE BN 73%.60% .50% [ RIRER T H —
A3 I A FEVE (T,) 51, 72 - SOC I3 TR i
(Ty), E— 2 R B A B B B SRR P9 388 47 75 P A

S ERHORGER . B A RN 73% .60% .50 % 1) R
JRE T 50 3K 28.5.24.8.20.5°C , bt & 18 Bt & B
>, T, 32U 1 IR IR X AR S , tand W BE 25 %5 5 T, 53
M —-48.5,-50.7, - 51.2°C, LB A KE X W,
BRI B/ AT, 43518 77.0.75.5.71.7°C, %
BRI Bt & BN, N A TR 23 5. XS 45 R 5T
T /49 DSC 43— o

-60 -40 -20 0 20 40 60 80
T/C

(a) BB (E")

oo— . . . .
-60 -40 -20 0 20 40 60 80
T/C
(b)tand
1—HS100;2—HS73 ;3—HS60 ; 4—HS50
A3 SGBERREFRMAREREGERKN
DMA ® %

2.3 hEMER

A% A LAY S B R RN AN [ A B B IR Y
N R RET R O R RS TR 305K 4.

F4 SAERERNIEERSERRHNFER
BRE RIS/ MPa WP/ % HIRIEE/MPa Ik A BE

HS100 43.3 66 1740 >98
HS73 32.1 212 566 81
HS60 29.3 281 482 75
HS50 25.8 430 458 54

L o 4 T B R MUK Ay v BRR B v R o R Y
BAPE R AL R ; BE B R B B R AR, B B X OB 1 1 3R
YE RS , 8L 58 BE 4% IR B B AN AR I A B %
i, R ENR . EEEEN 50%HE
O 0] 2 LA — R AR B R v SR A SRR SR K

B3 AT B R A B, VT DA R B
BUAE PAEs R IR 9 S5 TE 25, i £ K 7] 1 B B9 58 1
R EH R

(T#%33 1)
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RARGE R HRERL N C—NEREH,
WL R RETE S IR (SE B o 1 TR ) B AL T #E 4T,
HRERBN SEREWARET AR EROES
¥, MAH T JRL B #E4T o
0 T R SRR A A LB R R R Y & A [
FERY R, AR AT E A 7 — i S AR E R &
AR R, TRE R T & RBAHR RS, B
B R BER AR A, RS L AN F
w0 4 H' === wn GO
NH, wowm

Hs [’
wenG==HO + NH, woon ———= ?—OH === wwC—Nww + H,0

1.3 ABAE

REKHERE KRB G : R 13.3 mL Z = f&E
F20.00 mL Z B, A E = OB, R A —
BB B HCAR R, B A B AEARIR M A P 1T, 7
0CT, LAEHP 2 ~ 3 1 A9 3 BE T AN 22.30 mL & ¥
(40 % V&) B RNL IR R o, 378 W i | S0 A4 R
7 B F IR B €038 SR8 15,30 min J5 R G5H,  H)
JE 15 B8 B BOIR B B A K e E 4,

CHO oC
n|  +nNH,CH,CHNH, — +CH=NCH,CH,N=CH%;
CHO

RERKEHR RN A N LRI =Y
AT K =8 4k48k 4.88 g(0.03 mol) , 7E—E &4
TRMAERBREAYR, EE[PEFLBRRECYHR,

RIS B R & KEEE Rk
CHO
n|  +nNH,CH,CH,NH CH=N—CH,CH,N=CH%;

CHO 2 FC]

1.4 FHRMESHERENR
R F A IS AU B R EHUOR RAE =) B9 45
WFMITEH RS &8 2S82 PUHR & M= I 7= ¥y i

FeCl,

IS
2 #R511iE
2.1 FYIKMRME

4000 3000 2000 1000
W/ em™?

B1 ReEKeFXFhdwaostd

REKEER RN IDEER 1 F, R
B ) A AIE 2 A — C —N—11 45 1% 3 19 e AE W Wi e
1636 cm™", T LA AT & 0 HIRL &9

FA B R B O & B W BET T R
S H (%, &S5 N EE{E) : € 20.08(19.63) ,H 2.49
(2.45),Cl 42.51(43.55),N 11.47(11.45), Fe 23.60
(22.90),

F XT4A A0 R I 2 A0 A5 5 1807 40 B 98 A
R 250 ~ 255°C , FI 5 B 26 BE I 28 A 5™ 9 /Y A X
4y F 8 R 26 300,
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RE K R R G KEERF Rk S

RERIENE 1,
*1 HRNESEEHIE
. . Rk ﬁ&/s R/
gecm” S+em™!
RAE KR R O BREER 1.03  1.30x1076

RAERERREkE Be RBRRFHE 112 3.02x1073
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