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Fig.1 FT-IR spectra of GAP-ETPE/NC polymer blends
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Fig.2 WXRD curves of GAP-ETPE/NC polymer blends
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Fig.3 Partial structure of GAP-ETPE/NC polymer blends
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3.4 GAP-ETPE/NC BB &M hFE MR

T35 PR R B 53 5T 25 A A [T A HE 1 790 () T 5 O
R 235 50 ()T r 5 B2 R DRIy S e R S8 X HE 2R 50 1% 77 2 M g
A JEEMAEH . %% GAP-ETPE/NC B R &
Yy Sy RE XA [ i i L B9 GAP-ETPE/NC HHIR R &
Yyt AT T B A RN A R R S5 R T,

F 1 GAP-ETPE/NC LR R A Wi ke (1 F1 4 1 B

Table 1 The mechanical properties of GAP-ETPE/NC poly-
merblends
o & Shore A hardness

m( GAP-ETPE) /m(NC) /A";‘Pa /:/0 THA
10/0 4.7 2068 43.0

7/3 11.2 459 61.8

5/5 20.7 141 84.1

3/7 39.2 40.6 92.8
0/10 65.4 6.9 95.5

Note: 1) o, is tensile strength; 2) g is breaking elongation.

MFE T HLIE L, 7E GAP-ETPE & 5w B 7 v,
NC iy i A AT LA B i ok 3% GAP-ETPE iy i fE P 5, {0
JE L 2 B FE T SR I AR T I, 1 DY A iR A R
NC 3[4 I 3 8, e v 45 et R 20 45 A 1 R 7l
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X2 WA 2 25 K R 2 7 8 A L
A3 ) BE AR 58, T 1 4 v 2R P 00 7 240 KR
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SR AE FH LA B 25 A TR0 m) B R, O il 45 A4 kL SR 1 3R
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Fig.6 TG curves of the GAP-ETPE/NC polymer blends
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(2) WXRD 4 #r 2 B, L1 R & % b GAP-ETPE
5 NC Z RIfFEMBAER,NC im AXHER RS Y
14) &5 it BB T 2 B A7 AE AR EVE o

(3) 38 2 43 b7 e VR 2R G W B 35 Ak A A W o 4
1551 GAP-ETPE/NC HiR R4 W41 7 Ao 80 4, H Y
GAP-ETPE & 45 = if, IR B A W IE i fy 2 11y
HHA %, GAP-ETPE 1 LB & 2 3% 30 B A 9 i 1% R
iz Re .

()AL R AWM 1k e L NC A i 3
i v L B R &, 1 GAP-ETPE & & (9 38 Jin ml 9 &
IR R A WP KR AR ) = e Re . Hoh Y
GAP-ETPE/NC JE & HL M 5/5 A5 {3 3/7 Af, 4LiR &
GWIAFEPTRLR B 20.7 MPa 5% 39.2 MPa, I
ZUM KR 141% FREZE 40.6% .

(5) GAP-ETPE/NC LB B & ¥ iy 1 Fa & & 4h
NC i, 15 3 — 5 M3 o
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Preparation and Performance of GAP-ETPE/NC Polymer Blends

HU Yi-wen, ZHENG Qi-long, ZHOU Wei-liang, XIAO Le-qin
( School of Chemical Engineering, Nanjing University of Science and Technology, Nanjing 210094 , China)

Abstract; GAP-ETPE/NC polymer blends were prepared using glycidyl azide polymer( GAP) based energetic thermoplastic elasto-
mer( ETPE) and nitrocellulose (NC) with different mass ratios by solution blending process. The structure of the GAP-ETPE/NC
polymer blends was characterized by fourier transform infrared spectroscopy( FT-IR) and wide X-ray diffraction( WXRD). The ther-
mal and mechanical properties were investigated by dynamic mechanic analysis( DMA) , universal testing machine, shore durome-
ter, and thermogravimetric(TG) analysis. Results show that the prepared GAP-ETPE/NC polymer blends have typical features of
azido-typed polyether-based polyurethane and nitrocellulose. Compared to NC, their structural compatibility and thermal stability
are certainly improved. Besides, the degree of crystallinity and orientation is promoted with increasing of NC content, which in-
crease the strength and modulus of polymer blends. Meanwhile, there are significant improvements of elongation and low-temper-
ature mechanical properties with the increasing of the GAP-ETPE content. When the mass fraction between GAP-ETPE and NC de-
creases from 5/5 to 3/7, the tensile strength increases from 20.7 MPa to 39.2 MPa, while breaking elongation decreases from
141% to 40.6% for GAP-ETPE/NC polymer blends.

Key words: energetic binder; energetic thermoplastic elastomer( ETPE) ; nitrocellulose(NC) ; polymer blends

CLC number: T)55; 063 Document code: A DOI: 10.11943/j.issn.1006-9941.2016.04.003

CHINESE JOURNAL OF ENERGETIC MATERIALS bt A A 2016 & #24% %48 (331-335)



