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TR BT B A R TAE A A s JLEAR(V) 48 99% ,
RBUR AL B 2540 T4 R A |l = 3 Z R ik
(C,) , 2l 99% , At F VB 254k T A BRZA Al .

TGA/DSC1SF/417-2 BRI 53 1AL, Hi 1 Mettler
Toledo A W] ; dE4FRME M= HIE N 2 mg, TR #H &
10 °C - min™" [N, {47, & K 40 mL - min™'; # &
PRI URE i B D 5 mg, JREBE 0.3 mm, iR N,
R4 B3 K 40 mL - min~', Instron-6022 %175 GE #1
RHAR AL, H A B A A w ), B E 510 mm - min™'
1B —40 .20 .50 °C; A W44 AR #5520 mm,
JE 1.5 mm B EAT R SE S 4 mm
2.2 ZIHFE

R PR R DT, K NC FIBC 7 EiE 5 ~ 10 f%
IKIMA (55 +2) CRmM M Eh R mA C, hiE
V. Bu-NENA ¢ NG, Wit 2 h J5 2 K R E | &
JI S T2 5 5 B AU AHE 7 I o

%1 Bu-NENA/NC F1 NG/NC I 3 30 1) i H

Table 1 The formulas of Bu-NENA/NC and NG/NC double-

base propellant %
sample Bu-NENA NG NC C, \Y,
Bu-NENA/NC 39.40 — 59.10 1.30 0.20
NG/NC — 39.40 59.10 1.30 0.20

3 HRSWiE

3.1 WEHFHAEE

i GJB 770B-2005 1 J7 ik 601 . 2 (4 if7 2% B e 1tk
e ) A 1 6021 IR R UK B AR 1 MR SRR ) I ik
Bu-NENA/NC F1 NG/NC X3 i - 71 (1% 18 o7 8 BE A
JEE AR IR o IR W 3 A% 1 A L 1R R AT 66°,
JE 1 2.45 MPa, $# o 8% B I3 2% 1 O R iR, 2 kg TR
B, SRR 2,

& 2 7] LLF i, BUUNENA & {8 NG J5,
Bu-NENA/NCXUHEE i 77 #4955 M7 &5 Hs 1 NG/NC
HedERIA 8.1 cm & F] 27.1 cm BRI HH 94%
FEARE] 18% o DB Bu-NENA 40 NG J5 , 3UHE HfE i
FB 2 A PERE K IR 8 o WY PR R i) O—N 32 B4R
/N B RE B AR 25 T BT 284 T i A G il B 1 NG 43 454
A =R B, H AR % (TR
0.168 nm*) , i Bu-NENA {47 45 — > R i 5 , Bk 1k
ZAMBHAE — B BT T EE , 5 25 R X
B, 4> F R BB K (0. 189 nm’ ), 4y T 45 i
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—O—NO, i P i 7t 2, 97 e 1 3, 2 1] HE 51
SR HE R O3 Rk, B BLONG Ry R R AR R
Bu-NENA () J8 B AR A (B 5 Hyo 05 F 110 em, JiE
BIRE N 071 5 Bu-NENATF| A FI XU HE: i i 7 7k &
T A A A L A 7 1) 4 ML AR

&2 Bu-NENA/NCUUEEHE S5 AT NG /NC I S 3 51 19 4L
I B
Table 2 The mechanic sensitivityof Bu-NENA/NC and NG/

NC double-base propellant

impact sensitivity friction sensitivity

sample

Hso/cm /%
Bu-NENA/NC 27.1 18
NG/NC 8.1 94

3.2 WEBHFMNHRS BN

Bu-NENA/NC 1l NG/NC ®UEE#E #E# f) TG F
DTG &Kl 1,

r & 1T ] UL, Bu-NENA/NC XKL 7 71 B $44 fift
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$192.05 °C, W R B #1179.47 °C, 2 % H439.56% ,
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Fig.1 The TG curves and DTG curves of Bu-NENA/NC and
NG/NC double-base propellant
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Fig. 2 The mass loss curves of Bu-NENA/NC and NG/NC

double-base propellant at different temperatures

%3 Bu-NENA/NC Hl NG/NC K i 3 3 76 1 [/ 38 2 F 1
Y SUE N
Table 3  Evaporation rates of Bu-NENA/NC and NG/NC

double-base propellant at different temperatures

Kygp/ 87"
sample
80 °C 90 °C 100 °C
Bu-NENA/NC 1.57x107° 2.99%x107° 4.83%x107°
NG/NC 6.84x107° 1.19x107* 2.71x107*

Note: ki, is evaporation rate

i 3 AT 401, Bu-NENA/NC X3 4k i %I #F 80,
90,100 °C T iy 4% % 3 3 H K T NG/NC #E i 5
FEXF N I B TR PR K R R, RN R R R T A A
T 0 B B LA B 24 K 45 F Y 52 Bk, BT LAE & T
KA B T 52 o HE 5 500 A i Y ) AR 1 2 et I KA
fitg B 1) A B AR 3 B [
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My KPR o, FIBI2PIRK A o G5 R ILEK 4,
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KA EF NG/NC SR 3% ] B A2 A E
NG/NC BUHEAHE 7], Bu-NENA/NC XU HE 71 1) [
PR K e 2 B A AR R R, AT LA 2R 48 NC 4y
T B N e Y (BRI B 2 Bl T K B AR
HAR K . Bu-NENA B8 NG 5, &3 752 &1 9
FIFH MR, B NC 27 R BB K, o FAEH
BEARTE 2, M UL AR TR R RN, 59— J7 i, NG I
Bu-NENA A 5 NC 43 il &0 8 i 8 8 NC 2 1IN
f SR | RR A A2 1) 43 A PR BORRE DL 45 SR 1T 0 A T
NG,NENA 5 NC 476 i 1 Fl S 855 , IR i — 5 72
JE AR T UL R R & AR T AR 1 o DL AN
ZILEERT, S 80 Bu-NENA/NC %3 i 1E 50 14 25 7
B TR RV R 5 B8 BE AR T NG /NC SRR

F 4 Bu-NENA/NC FI NG/NC B 3 7 A 8] 6L B T /9 )
E2 ez

Table 4 The mechanical properties of the Bu-NENA/NC and
NG/NC double-base propellantdifferent temperatures

-40 °C +20 °C +50 °C
sample
on/MPa £,/% o, /MPa g,/% o, /MPa g,/%
Bu-NENA/NC 67.14 13.63 14.45 23.97 3.37 24.93
NG/NC 69.73 8.30 21.14 16.68 7.74 19.93

Note: o, is maximum tensile strength. ¢ is elongation at break.
A
4 it

(1) ffi 4] Bu-NENA £ &5 17 NG, #l % T
Bu-NENA/NCXU KL 4 i 7], AH [t NG/NC B K #E i
F, Bu-NENA/NC XK i i 7] J8% 5 A e R A, 5 Pk 7%
B H, 8 27.1 em, & NG/NC BUEHEHEFI 3. 35 1%,
JEE IR B NG /NC HE3E (1 94 % AR E] 18% .

(2) Bu-NENA/NC XUHEHE i ) # A s P i 4
e, B A3 A I RE 4R 5 3] 144,58 °CL 3¢ NG/NC #fE i
PR 24.27 °C 58— B By i i i i NG /NC #
HEFI 151,54 CHEEF] 179.47 °C 42FF T 27.93 °C,
Bu-NENA/NC XUEEHEHFI7E 80,90,100 °CF A5 &
FE BT NG/ NC HEE ) A2 0T 0 R 1 4% & 3 %6
W

(3) #EEFR 7 2= Pk e I B i, = R L IR AR
b7 2 e K R 48 7 T NG/NC Hi 8 31, g 2 406 3L o 224
il & Al ik 13.63%, ik ] NG/NC 4 #F 7 1
1.63 1%,
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Characterization of Bu-NENA /NC Low Sensitive Double-base Propellant

ZHAO Ben-bo', XIA Min', HUANG lJia-gi’, LI Wei’, LIU Qiang’, LUO Yun-jun'
(1. School of Materials Science, Betjing Institute of Technology, Beijing 100081, China; 2. Yibin North Chemical Industry CO. , LTD, Yibin 644219, China)

Abstract: Bu-NENA ( N-butyl-N-nitratoethylnitramine ) /NC ( nitrocellulose ) double-base propellant was formulated with
Bu-NENA as a replacement for NG ( nitroglycerin) and the NG/NC propellant was also prepared as a control. The sensitivity,
evaporation, thermal decomposition and mechanical properties of the double-base propellants were investigated. Results show that
the friction sensitivity of the Bu-NENA/NC propellant drops to 18% from 94% , and the H,, of the impact sensitivity enhances to
27.1 cm from 8.1 cm. Thermogravimetric analysis of Bu-NENA/NC propellant reveals that the onset temperature and the peak
temperature of first decomposition stage reach to 144.6 °C and 179.5 °C from 120.3 °C and 151.5 °C, respectively. The value of
evaporation rate for Bu-NENA/NC propellant at 80, 90,100 °C is lower than that of NG/NC propellant, which indicates that the
volatility of the Bu-NENA/NC propellant decreases. Bu-NENA/NC double-base propellant has better mechanical property than
NG/NC propellant and the low temperature elongation at break point rises to 13.63% , which is 1.63 times to that of the NG/NC
propellant.

Key words: double-base propellant; Bu-NENA ( N-butyl-N-nitratoethylnitramine ) /NC ( nitrocellulose ) ; mechanical property;
thermal decomposition; evaporation
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