64

M—Hl, BE%E, ik

XE4HS: 1006-9941(2013)01-0064-04

BAMO /GAP L #2241 /N100 /IPDI (R Z X 7 I BEB 32

H-#, JE2E, % &

(BT AREMAMEES TEZK, 4x 100081)

B OE: R3S 3-MEAN A T (BAMO) /B A 4K H il ik (GAP) T AL R Y A BUR Y, 2 5 R HE (N100) | 53 b /R i —
TR EE (IPDD) S LR, 1,4-T ZF (BDO) 5] 5 1 T BAMO/GAP JE 4L 54 /N100/1PDI A & Rk 5 550 1B H, I % i

(=1
A
4

T

T FT-IR\DSC.TG-DTG RAE M Sy EVEREIM 1o S28a R WY, BT 5 ARG 45 500 e R B30 i 35 2 AT 3K 0. 87 MPa, I ZRGE {1 2K T 106% , B
BALE AR TE —50 CAA AR IRIREE y 217.0 °C, A B A2 Tk .
KR moaTy; KA N; 3,3-EA N LA T (BAMO) ; &A% /K H il (GAP) ; St

PESES: T)55; 063 XERER IS : A

DOI: 10.3969/j.1issn.1006-9941.2013.01.015

1 3]

jifl

SERALEREAGYEANMAKZN L ETRE
G, ixX EEER N & AL A Re & L AR e T 8k
b S AT 78 KK 25 TR AS AT DU 5 e o, 40 RE ke )
T K K25 A AR

R 3,3-WEH N HAE T ¥ (PBAMO) & HHifig fE 7K
FimERARTERESY, B HAREKTm AR5
PETCT5 YL 25 5 H & 1 T PBAMO %5 BOL & v,
SRR TR Ry LA BRI T B A A ) e iy
o AT BEAK PBAMO [ 45 i B, o L8 &g b 1y T [
PR, Msaner F1 Hsiue H ) 28" ) 43 51 5% J U &, wk
I (THF) 5 BAMO JL%, 715 ) BAMO/THF Jo#i 4t 5
P AE T S AT I 3 VAR, 3 A0 i AR R R (T ) AR T
-50 °C; Young % 5@ 537 BAMO F1 3- 4 HI JE-3-F 5t
AT (AMMO) Y JC AL IR 3R A53 T 5 I T 0 AR Y
BAMO/AMMO TE#1 1L B4, ik Db s 3R T PBAMO 1y
gEEPE; Juiter 5 AT B 3 3-WA AT RA T H/C
ME (BAMO/CL) 1y o HL 4L R 97, 24 BAMO % &
40% ~50% I, I T, f-FR1E —40 CUITF .

Wt 5T R AR IL R, BRI T PBAMO 11y

R A 2011-12-08; {&E AHA: 2012-01-16

ESTIR . MW H %D (62201060101)

EEEA: B3 (1985 —)  WEF5E , FRDFS T mh & AEK G
B4 8 AN o e-mail; yeste@ bit. edu. cn

BIRAEE: DIE%, B2, FEUIR DT N & BB RS 2 F bR

e-mail; yjluo@ bit. edu. cn

Chinese Journal of Energetic Materials, Vol.21, No.1, 2013 (64 —67)

S an e (R T B80T BB R A R S AR RE KO R R I
5 PAMMO # b, & & 46 /K H il ik ( GAP) 1) 8 it 5%
=, R GAP 5 BAMO #E17TJCRLIL SR, Al LAE ik
e PBAMO g2 1 B 11 [F] B K A5 58 = 1) 8 7K °F- .

AMFELL A Hl B 1R 1750 (1) BAMO/ GAP
TCHILRY TR, #l % T BAMO/GAP TCHLAL R Y/
N100/IPDI f& Z RGO oAb 27 454 A M fE
Fe 12 E VR T T R AE

2 SLIGERSY
2.1 |/ O#

BAMO/GAP JLHLIL R Wy . %344y 1 1750, 210
0.91 mmol - g™, B l; ZH5E RS (N100) : —NCO Ky
5.29 mmol - g~ I FHEIIL TAFSE R 5 IPDI: 7[5 Huls
A LEEER T 99.9% 5 1,4-T —F#(BDO) : Jbaifb T
IR ZE RIS o T TR s SRk (TPB) . g
AHACFEBFF T BL AR — R — T BRI
2.2 RS R & H

Thermo 2\ ®] Nicolet FTIR-8700 %l 4T #p 5 1% 1%
(KBr) ; J32#Efgillial . WD-4005 H+J7 BEI AL, I3k
JRBE 25 °C, Hrff i BE 100 mm - min~"; Mettler-toledo
23 H] DSC1/500/578 #4 2% 7% 47 Hii 4t #4AX, T ik 3 %
10 °C - min ™" JREFTEE —100 ~100 °C,N, {54, i &
40 mL - min~"; Mettler-toledo 7\ ] TGA/DSC1SF/417-2
TP T AR AT A, FHIRHE R 10 °C - min ™ IR Y
50 ~550 °C,N, {4, i 40 mL - min ',
St

WWWw. energetic-materials. org. cn



BAMO/GAP JE AL ) /NT00/IPDI 4 £ i 1 PEREWF 5

65

2.3 HMEFRKFOH&

¥ BAMO/GAP JG#i 3t % 4 . N100 . IPDI,BDO
LR A A D TPB %, B 1 50, BAS B &
LR BEA 100 mm x80 mm x2 mm [{fH P,
F 60 CHaEkE b 7 KB R, B A T8 25 i
B8 E, T
2.4 MHEFRRBESEHNNE

KA R R AR g, BITEVE B S HUR [F]
IR TR, 2- & L0 N e N, N-Z g
It Ol R BEL AR, RISk s, PR
Vi RS R B o, I O AT A B P K R B QO
AR NV R 1V BE S R 8 AR L, Q (B S R AL BT X 1 i)
VI SO SR A R R BT I SR

kR B Qe XNy

A, m ORI AR I A (9 SR, my O A P KR Y i
Lo, N R

3 #ZRREWiE

3.1 EMLRFAH FT-IR RAE

BAMO/GAP JEHL L 3 #-N100 [# 4k i B ) FT-IR
WEAE T iR, B ,3320 em T N—H S il 45 4R
2933 cm ™'k C—H b 45 4R 2l %, 2100 cm ™
11283 cm ' & A B R AE W i, 1725 em T
1521 cm ™' A1 1320 cm ™' 43 S 2 R T L G 17 A0
P i T3 1% AR 0 R AT, i WY M 45 ) o A7 AR 2 2 R
Fig 2544 ,1109 cm ™' b B ik T4 C—O—C H 1Y BRAE
el , —NCO e[ 75 2270 cm ™" &b 1 157 AE 1 i 06 37
2 UER S R AL R R S S8 4 o

0.14 4 2100
0.12 A
0.10 4
0.08 A
0.06
0.04 A
0.02
0.00
-0.02

absorbance

-0.04 T T T T T T )
4000 3500 3000 2500 2000 1500 1000 500
wavenumber / cm’”!

I Rl AR B
Fig.1 FT-IR spectrum of the binder film
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Table 1  Effect of N100/ IPDI ratio on mechanical properties
of the binder flm(R=1.4)

n(N100)/n(IPDI)  tensile strength/MPa elongation at break/%

1/0 0.69 70.1
3/1 0.72 100.2
2/1 0.70 131.3
11 0.62 143.2
2/3 0.58 145.5
1/2 0.43 152.2
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Fig.2  Effect of BDO content on mechanical properties of the

binder film
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Fig.3 Swell degree of the binder film in different solvent
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Table 2
N100/IPDI/BDO binder and energetic plastifier commonly

Solubility parameter of BAMO-r-GAP copolymer/

used in propellant

material 8/ /(em®?) 71 ] AS/[)'/ (ecm??) 7]
binder film 22.92 0

NG 23.10 0.56

DEGDN 21.40 2.26

BTTN 23.42 0.24

TEGDN 21.31 2.35
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Fig.4 DSC curves of the binder film with different contents of
BDO

3.4 HEFERAM TGS

N T W AR E M, X BAMO/ GAP T J 3
RO 4T 7 TG AR, TG-DTG #iZkinl&l 5 fr
No R AT R 23 R WA B B, B — B BEOK H N (B
BRBEAN i EIGIREZ N 217.0 °C,1E 247.6 Cif %k
HE AR R, R N 41.9% 5 5 [ B Rk
SE A SR R 4 A P A A, B B BEOM il S — B B
BELER A AE 401, 6 CIN 2 s R IR B 5K, 550 “CH i
KN 90.5% . fi g a] WL, BAMO/GAP L IE 5K )
B R Y RAR A PR, T AT AR TR R G AR R

o
g
IS

o www. energetic-materials. org. cn



BAMO/GAP JE AL ) /NT00/IPDI 4 £ i 1 PEREWF 5

67

120

100

80

60

mass loss / %

40

20

0
50 100 150 200 250 300 350 400 450 500 550
temperature / °C

B 5 KA K TG-DTG ik
Fig.5 TG-DTG curves of the binder film
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Performances of the Binder Film of BAMO-r-GAP Copolymer /N100 /IPDI Curing System

ZHAO Yi-bo, LUO Yun-jun, ZHANG Chi

(School of Materials Science and Engineering, Beijing Institute of Technology, Beijing 100081, China)

Abstract: The binder film of 3,3-bis(azidomethy) oxetane-r-( glycidyl azide) ( BAMO-r-GAP) copolymer/N100/IPDI system was
synthesized using BAMO-r-GAP copolymer as pre-polymer,N100 and IPDI as curing agent and BDO as chain extended agent. The

Fourier transform infrared ( FT-IR ) spectrometer, differential scanning calorimetry (DSC) and thermogravimetry-derivative thermo-

gravimetry (TG-DTG) were used to characterize the binder film,and the mechanical properties was also measured. Results show

that the tensile strength of the binder film is raised to 0.87 MPa,and the breaking elongation is above 106% . The glass transition
temperature (T,) of the binder film is about ~50 °C and the thermal decomposition starts at 217.0 °C,which means the binder

film has good thermal stability.

Key words: polymer chemistry; energetic binder; 3,3-bis(azidomethy) oxetane( BAMO) ; glycidyl azide( GAP) ; copolymerization
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