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Fig.1 Structure scheme of the interrupted-burning instrument
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Fig.2 DSC curves of samples with different FOX-12 content
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Fig.3 TG-DTG curves of samples with different FOX-12 content

Peak temperature and mass loss of samples containing FOX-12 on the TG-DTG curves

the first step

the second step

the third step

sample peak temperature/°C mass loss/% peak temperature/°C mass loss/ % peak temperature/°C mass loss/%
F1 136.32 13.59 208.40 52.45 247.16 82.47
F2 131.35 15.30 205.94 59.50 248.67 96.06
F3 137.43 13.33 205.29 51.80 242.76 80.15
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Fig.4 p-t curves of samples containing FOX-12
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Table 2 Simulation results of u-p curves obtained by different

samples
10 ~20 MPa 40 ~240 MPa
sample  u, u
fem-sT-pact /em+s™' - Pa”"

F1 0.1619 0.9286 0.1159 0.9508
F2 0.2654 0.7714 0.1310 0.9457
F3 0.3463 0.5983 0.1320 0.9352
RGD7A  0.1085 1.0777 0.1263 0.9518

Note: u, is burning rate coefficient, n is pressure exponent.
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Fig.5 SEM image of the propellant RGD7A after the interrupted-

burning test
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Fig.6 SEM image of the propellant F3 after the interrupted-

burning test
4 & @

(1) STl %4 25 RGD7A it & FOX-12 &
ST25 e iy NC-NG K R Fl FOX-12 — i JF i 7> fiff , B
A FOX-12 & B3 n, H DSC i 458 — A vl
R, AHLERS — AN AR TR AR AL

(2) 3% FOX-12 [y e S S 25 1 dk e i F b BE A
B T et f e s, BoA I R A i A HABE 1L FiE , fiE
B v i g A 55 25 R T R TR ), (ELIR EE /D

(3) FOX-12 nl DLFEAIRAR Ik % 3 25 RGD7 A 54
MR SR AR (10 ~ 20 MPa) Fil i [k T (40 ~
240 MPa) I i J1 48 8RN T 25 F1 25 RGD7 A, IR T 98
BUNT 1,

(4) A AE i 2 358 24 f FOXA12 2 (93,
TEAR AT R R A I D 48 B S B R Fe i 4, (H2
AU Fe Bt 114 1 J3E O # g s B a3 Dk ) 2
& ettt

2012 % #20% %34 (337 -340)



340

BAE, BEHIE, XD, X, SRy, wpkoR

2% 30k
[1] HOstmark, U Bemm, H Bergman, et al. N-guanylurea-dinitra-
mide: A new energetic material with low sensitivity for propel-
lants and explosives applications [ J]. Thermochimica Acta,
2002,384: 253 -259.
(27 SRAEE, FAVE WA B, 25 005 5 e e 2 B A4 R i [ Py
FEBERE()]. kKEZ5#4R ,2008,31(2) : 93 —101.
ZHANG Zhi-zhong, WANG Bo-zhou, JI Yue-ping, et al. Study
progress of several high energy density materials( HEDM) [ ]].
Chinese Journal of Explosives & Propellants,2008,31(2) : 93 -
101.
(3] TG, TS AR AA bR, 45 Gl RE A A NIk R — i ot Mz £
MWFFEHE )] & BEM KL, 2007,15(3) : 289 -293.
LEI Yong-peng, YANG Shi-qing, XU Song-lin, et al. Progress in
insensitive high energetic materials N-guanylurea-dinitramide
[J]. Chinese Journal of Energetic Materials( Hanneng Cailiao) ,
2007,15(3) . 289 —293.
(4] EAE, X, k&L, 5. Bl sed R FOXA12 HEaemrsE[)].
SHEARE,2004,12(1) : 38 -39.
WANG Bo-zhou, LIU Qian,ZHANG Zhi-zhong, et al. Study on
properties of FOX-12[J]. Chinese Journal of Energetic Materials
(Hanneng Cailiao) ,2004,12(1): 38 —39.
(5] Ml , ] <k , ST bk NSRS IR — il BE % 25 (FOX-12) 19 5 g
HRAED)]. &EEH R ,2004,12(1) : 36 -37.

YANG Tong-hui, HE Jin-xuan, ZHANG Hai-lin. Synthesis and
characterization of FOX-12[)]. Chinese Journal of Energetic Ma-
terials( Hanneng Cailiao) ,2004,12(1): 36 —37.

[6] sk, dtfli B, BRGE, 4. SnO,-Cu, O/CNTs & 7 ik 7 i il
Fe By FOX-12 0 i A AL PERE ()], K HE 25774, 2011, 32
(4). 47 -51.

ZHANG Jin-xia,HONG Wei-liang,ZHAO Feng-qi, et al. Synthe-
sis of SnO,-Cu, O/CNTs catalyst and its catalytic effect on ther-
mal decomposition of FOX-12[}]. Chinese Journal of Explosives
& Propellants,2011,32(4) : 47 -51.

[7] ELT,EKME, HEHE. & CL-20 DNTF fil FOX-12 ff§ CMDB
HESER IR ()] . K HEZy 24 ,2005,28(3) : 17 =19.
WANG Jiang-ning,FENG Chang-gen, TIAN Chang-hua. Thermal
decomposition of CL-20/DNTF/FOX-12- CMDB propellant[ J].
Chinese Journal of Explosives & Propellants,2005,28(3): 17 —
19.

[8] EF, FILT, k&, 4. CL-20 DNTF f1 FOX-12 #£ CMDB i

BEFI RN ] . K HEZS 43R ,2005,28(1) : 19 =21.
PANG Jun,WANG Jiang-ning, ZHANG Rui-e, et al. Application
of CL-20, FOX-12and DNTF in CMDB propellant[ J]. Chinese
Journal of Explosives & Propellants,2005,28(1): 19 —=21.

(9] 7. FaResRADHIMI. dbat: BB Lok & itk ,2008.

[10] &M 592k [M]. dbat: PRI b2 Tolk S22 &, 2001.

Combustion Characteristics of Nitramine Propellant Containing FOX-12

WEI Lun, YAO Yue-juan, LIU Shao-wu, ZHENG Shuang, ZHANG Yuan-bo, GAO Lin-rong

(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: The thermal decomposition and combustion characteristics of nitramine propellants containing N-guanylurea-dinitramide
(FOX-12) were studied by DSC-TG,a closed bomb and an interrupted-burning testing instrument. The results show that NC-NG
and FOX-12 in the nitramine propellant begin to decompose simultaneously. Adding FOX-12 makes the pressure exponent of the
nitramine propellant reduce to less than 1. With the rising of the FOX-12 content,the decline extent of the pressure exponent in the
low pressure of 10 —20 MPa is larger than that in high pressure range of 40 —420 MPa.

Key words: physical chemistry; N-guanylurea-dinitramide ( FOX-12); nitramine propellant; DSC-TG; combustion property;
pressure exponent
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