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2.3 KR’

HTPB #fE i 7 iy 5 il fic 77 i AP, FOX-7 (8}
RDX) Al .HTPB il DOS 24l i, HAR WL 1, 5 L 37
LR AR A , A B k515 8] HTPB HEik i) 24
B, i BRI A [ R 4 790 10 J8 3 0 3 AR 3 AR,
T ) A S B

F1 HTPB HEEF 192

Table 1 Composition of HTPB propellant %
AP Al FOX-7(RDX) DOS HTPB others
60 ~80 15~20 0~20 0~5 6 ~10 3~6

3 HR5WiE

3.1 FOX-7 & RDX fy B B g8

WF5E T RDX K AR [RFHE K FOX-7 f B AR R B Fin i
HLKAE B . AL IR FOX-7 FEAN TR H 4 B, (H R
FIT AR B 2 S5 SOk g S o 1 ~ 5 IR
BoE Bk 2 iR .

%£2 FOX-7 5 RDX [k
Table 2 Sensitivities of FOX-7 and RDX

friction impact sensitivity, electrostatic discharge,

sample sensitivity” 150 /) Esy /m)

RDX 96% 20.5 296.62

1 44% 25.7 60.93

2 0% 44% 79.37

3 68% 31.0 47.97

4 40% 28% 190.1

5 60% 37.2 88.2

Note: 1) Test condition is 4.0 MPa and 90°.

M 2 AIE A FOX-7 Ry R #8218 (Y
BN, AN E T 68% (4.0 MPa/ 90°) , & il 1 oy J&UE K
T 25 ), RDX {4 BE$52 RE fa if JE8 R 239 9 96 % Fl
20.5 ), A o RDX, FOX-7 X AL 3k 1 SO 2 B 1)
B, X 0] BEH FOX-7 HEGR Y 73 1 HERLEEH S A7 AE R
IR R W 1 L e I U S S R D e
RoE A o T FOX-7 By K AR E [ AE 47 ~
190 m) Z 6] i 3f, i RDX [ i 1 K A8 & (N
296.62 m), BiH] FOX-7 XJ i JAER P L RDX HUR

K12 FOX-7(d,; <10 pm, BIAHER 5, T [F]) &
fAAE10 °C - min "' FHEH#E R T DSC-TG k. HE 1
A LAE H, FOX-7 1) DSC ik 114 CAEHHH T —
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Fig.2 DSC-TG curves of RDX

%3 FOX-7 J¢ RDX [tJ7 &%
Table 3 Sensitivities of FOX-7 and RDX formulations

formulation friction impa‘u?t . e!ectrostatic
sensitivity')  sensitivity/]  discharge/m)

HTPB/AP/RDX(5% RDX) 64% 13.8 61.79
HTPB/AP/FOX-7(5%FOX-7) 32% 18.7 137.6
HTPB/AP/RDX(15% RDX) 68% 12.5 59.9
HTPB/AP/FOX-7(15%FOX-7) 36% 19.6 123.8
HTPB/RDX(25% RDX) 52% 18.2 46.95
HTPB/RDX/FOX-7 28% 18.7 63.05

(15%RDX/10%FOX-7)

Note: 1) Test condition is 66° and 2.5 MPa.

M3 AW, YECTTH FOX-7 & 5% 25
2 15% B, HTPB i 37E 7] 19 BE I A T 28% ~36%
Z I8, % AE WA T RDX BC 7 19 EE IR (52% ~
68% ) o S HfiE it TR Y fE ol JRORE D sl R, (HL T e
RDX B¢ 77, FOX-7 W J7 i 48 of 8% B2 5 B 2 A1
I, FOX-7 Jm A HTPB #fi i 551 b fffy 5 E i 51 e ARK 4 2t
PR L B/ o 3% P 2t i R W FOX-7 i J7 /9
i K AEUEAE 63 ~ 137 m) Z [l 3y, [ Lk RDX AL
U7 ZAHFEARE 2, U] FOX-7 3f RE R IR HTPB #fE 2t 511
1 1 L AR JRRE , 28 L (e v K AE R 1 B B A
fF R — L5
3.3 FOX-7 xf HTPB #E#f 7 # 1% BE B9 % 1

Bl 3 O A A RDX & & 9 HTPB i Bt 5 1
10 °C - min 'FHR# % T DSC k. AE 3 WA
24 RDX S 2% $2 R 2= 15% id i, & RDX Y
HTPB i f 77 f9 £ 70 fife ik B2 4% e vy, EL g B inge 2 22 3%
BN AP B 0 TR 5 — AN R 0 fifk 4 3l #E 300 °C
BFIE , 55 — A Jr i I AE 350 CAA .
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222.13 °C 4 — AN I % 295. 03 °C,RDX [ #44
fifp SIS — A 52, P B TR ALRE N 129.7 k) - mol 7'

(3) & FOX-7 {1y HTPB i 7] (14 AL b2 F F0 e vy
KAEIRPBE B RDX HESEF A A [ FE BE A FRAIG, 24 FOX-7
FE R (15% ) B, HTPB HfEgE R b AP (1% 45 fige Ja) 2% i
C & 51k, A R TR TS 2= 260 °CRIE .
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Safety Property of FOX-7 and HTPB Propellants with FOX-7

CHEN Zhong-e, LI Zhong-you, YAO Nan, LEl Qing, WANG DU

( The 42nd Institute of the Fourth Academy of CASC, Xiangfan 441003, China)

Abstract; Sensitivities of FOX-7 (RDX)and HTPB propellants with FOX-7 (RDX ) were studied by means of DSC-TG, sensitivity test
apparatus. Results show that the apparent activation energy of FOX-7 is 245.2 k] - mol ™" and the major exothermic DSC peak tem-
perature is 222.13 °C,and friction sensitivity is less than 68% while impact sensitivity is over 25.0 J. Compared with RDX formula-
tions, mechanical sensitivities and electrostatic discharges of HTPB propellants with FOX-7 reduce remarkably. When the content
of FOX-7 is 15% in HTPB/AP propellants,the violent decomposition of AP is weakened evidently and the major exothermic DSC
peak is about 260 °C which is 40 °C lower than that of RDX/HTPB formulations.

Key words: aerospace materials; 1,1-diamino-2,2-dinitroethene (FOX-7) ; cyclotrimethylene trinitramine (RDX); HTPB propel-
lant; sensitivity; safety property; low vulnerability
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