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Effect of Hyperbranched Polyurethane on the Properties
of PET-based Polyurethane Films

WU Bin, CHAI Chun-peng; XIA Min, LUO Yun-jun
(School of Material Science and Engineering ,Beijing Institute of Technology, Beijing 100081 ,China)

Abstract; In order to improve the mechanical properties' of the adhesives in PET-based solid propellant, the
hyperbranched polyurethane was used as a phase to the formation of semi-IPN with PET-based polyurethane
(PU).

mechanical properties of PET film/, with the maximum elongation of 650. 14% which is 2. 09 times of the blank

The results showed that the addition of hyperbranched polyurethane can significantly improve the

PET film under the same case of R value. The tensile strength of the hyperbranched polyurethane modified PET
films with the R value of 1.5 was improved significantly to the maximum of 1. 64 MPa which is 2. 23 times of the
blank PET film. The addition of hyperbranched polyurethane played a very good role in strengthening and
toughening modification of PET films.
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3R E EA ST EL DL B IR A A A
B TAMIBRERE, RE RHERAEX

gl
LR

WA - A kAt Rk (PET) B R A
fig (PU) BPE A, & — S B B2 1Y 1) R ] 4 4 1 300 A9 2%
AR R  H 5 I, BA B AR BT R
TR RE BT RE R T 2 RE SR, R T BR R 1Y 18
F Rk (NEPE)#E b A EEFHAF MM, A
B, RIKEE A% PU MM &S BB ESEHE 2%
HRAEH—-FRE. EFRSYWM % APNIERN—
MF R RA YIRS R A A 1 M % 5 55 45

s B #3:2009-10-28; f&[E HH#A:.2009-12-11
BEETH  KEHGTLFFEESIHE (42001060202

g5 LT 3 (HTPB) i % i R & lE (PUD AR TP BUE
ZF M4, X B R FHTPB #5072 ke A9 H 19 .
SR AR S PET #ia Fl AR " UL R E 7 5 F
B REYMLE, B B PRt = B R
FABTRE. B E AR FRER D,
BRI N B ARG —F, A
TR BE SO ALEE I 2 E RE L R BN B X 5 HoAb 2 7T i
B AR AT . AR E S B i R
AR ABR R )5 SPET A Z A PU M 2% 47 3t

EE B Ir R (1982 —), 2, LB FTAE , IS [E A 3 50 0 24 PR BE RO BF 5



12 K ¥ ¥R

#32%%6H

B2, UIME PET 2 PU i KR 89 2tk ae
FHEEARRIE .

1 SLBEmy
1.1 5K F

AGS-] #F 7 Re IR I AL, & B2 &), I IR B
25'C , hi {83 BF 10 mm/min , B 5 32 TR WJ1056-85 4%
YEYI AL, SR B2y 2mm , 45— R A I ER 5~
8 Nk, B 280 K 45 R 19 F #5485 Nicolet8700
RULTAMEIEAL RACEH B B R B 64 WK, 4y e
dem L, HHETEE 500~4000cm 13 DSC-1 # 22 $4)
Mr A, Mg - 4E A AU AR (B B R A AL, FREHE
i 5~ 6mg, AWML EE P, HRMNERAS B
50C JHRR#T S ERAEA TR HR —120C, FF
Hic, FHEHEE 10 C/min, FHRE 50 C, ARMHE
40mL /min,

PO Ak -2 4R 2 e 2 B Bk (PET) i 22 B4k T
W FE B A 7, 18 25. 18 mg KOH/g, A X} 7 F i &
4100, B REBE 1. 84, AT 7E 80~100C H &5 HL 4 o
B 7K 2h; 506 /R B — R UBR R (IPDD) , 78 5 E 37k
NAEl 1,1, 1-= R ERE (TMP), 487 46, J6 524k
T ;48 W R — T Eg (DBP), 4rtr4l, Rt 18
MATHARAR, 4 FHTHR: _AERSTEY
(T-12) , b2 2, R A2l — 7 fid B & 4
BN _HAER-TEHWBSE_HFR _TERER,
BT THRLSEH: =3 E5% (TPB), 4i ff >
99% , LB AHMLAT.

1.2 mREEXAREEE HBPU-OH) K &

437 FR B 0. 05mol #Yy 5 /K Bl — 5 4 BR Bk
(IPDD) 1 — Z, B i (DEA) , ¥ T 50mL Y 4, 5k g
(THE) H1 6 IPDI ) THF %% & F Kb is o, B &)
FE—5~0C,®E SR FF AL /s B9 E T ADEA
#) THF ¥ 58 )5 . #E OC F4kEE M 1h, R )5
KW BHETFHRZEA0C, R 3h, [0 RN R A
JEOR R B 1%/ T-12 4L, RE LA 1 /s B
A 10mL DEA f THF ¥ ¥k (B2 /R ¥k B & 2mol/
L) 4k8 R 1h &1L, B-YBE8 0, e
# 10 min, B8 2430 mL T 4 7 B M B T 1Bk . &
B 150mL Z Bk (ZBE5 =Y R L 4 R 5
D R HHET . BEMAF= B EREA
EULVE . K UTTEY F A U b ug 8 80 B @ ik,
HEHRTH12h, B3R RE € E{AHBPU-OH
FEY L AR AL TAT AR EHG /T 2709-1995 W45 3% 7=
YIRS R N6 55mol /g BB 545 — R Wk

WAL : 1, Z™%HBPU-OH 5PET & &%
IR AR,
1.3 BARMHE&E

¥ PU 443 PET,IPDI, DA J 55 —AHLH 4> I 5 5
FE AR FR 4% BRGE M LR A TR A
LFITPB, IR A HSEE TOCES MM, ESHA
Lh, REEIA A B LR Z MR, 60°C E 1k 7d, it
B A T 1R85 o 8 ECE — R IR & T e .

2 #R5Fi18
2.1 BEUBEENEMERE

Ui 2 2 S AL R B ER HBPU-OH Ry £ 50 )6 3 ]
WE 1 .

1 1 1 1 1 1
4000 3500 3000 2500 2000 1500 1000 500

o/cm™
B R EEYELEEE HBPU-OH) K 5h it &
Fig.1 IR spectrum of HBPU-OH

B 1 AT L, 7E 3297 e Ak A ¥R 1 1 45 3R B0
W il , i B R4 —NH—CO—N—=f N—H
168 455 % 5l W i 0 5 7E 2875~ 2851 cm kb — CHs,
—CH, M ZE4R s Yig;1715cm b R & F IR
B 45 ¥ — NH — COO — 5 f#§ 3¢ 5& 19 1 45 $= 30 W i
I 51 645 cm ™ b Ay JIR 45 4 o ik B A i 48 I 3l TR M
W;1534em AL R R AN &M EC—N—HRK
2 4R B 0% 0 % 1464em AT 1412em AL 2
—CH,— K2 T4 3 F1 — CH, 1Y 5% R 28 T 4% 3h 1
W ;1229 em R EEF RER S C—O Ay fi
45 PR sh R e 51 044 e b R — B Y C—O Hfile
75 % B W i 5 757 om A R BR BE B 4R A0 OF T $E 12
i 3 R T AR 4 X 4 TR AT L T DA B E S T AR B Y
724 W HBPU-OH, #£2 250~2 850 cm ' [X [6] § & &
I —NCO By F#AE % Wi , 4 B TPDI H1 i —NCO
HEHE RN,
2.2 BRBNEMERE

AR R GRS BR R EIR D &#H4T,
PET/IPDI & FK R B9 12 MR BB N IE 2 o .
M TFPET WEREE/NT 2,PET/IPDI #&FIK R K



#32%%6H S

WoREB. T #.F BXMREAWAUPET y EREWK T i w¥w

13

JFP R O B = 2 R P e (TMP) 4R 325k
400
: 350

\, 4300

1.8
1.5

o 12r \. 1250
S 09F o . \./ 4200 %
o — —
0.6 — . 150
03F 1100
0 1 1 1 1 1 1 50
1.1 12 13 14 15 16

E 2 PET/IPDI k& R EX A1 ¥ HRERF A
Fig. 2 Effect of the R value on mechanical

properties of PET/IPDI films
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Fig. 3 Effect of HBPU-OH content on tensile

strength and elongation of films
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