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WS v 2 B n ERAMAFHEL AR, L INT HARN ROREKL =
SMEEAMNEZD, P BIEARANAT, H¥pt INT XEHES, RN EENTDFEF
BT I

T. %5 INT BEENER. B INT 5XEEERK (HNS) A& (TNT), « HNS &&91E4 fliix
FIFIRARBRF o A0 0.5% H) HNS o BB R AATRIE K B NP IR GEE , BRI R
N EBESR T TNT St E R MMM RS T BRI (M. A Parry. AD-A057224)

2. INT S4E N, HMIRA E 57 BR TNT EEFEDHMB SRS HANEM, N _mERRE,
BREEEF AN MR = HER RS L FEANSMEE,2004 £, EERETHEER X ABULER, 1
BT A EARKTF 99.9% B TNT( Paige Holt. Insensitive Munitions & Energetic Materials Technology Symposium
(IMEMTS 2004 ) , November 15-17, 2004, San Francisco, CA. ) o

3. B BIEAMERIE, HE TNT KEHFERRTERBEL (IM)FRE, REERLEREX A
SHRIEZY 3-REEE-1,2,4- = -5-FF (NTO) B #2845 RDX, 07%E H) NEXTER Munitions A 5] & &
RFRMHE S XF ® 11585 (TNT/NTO/RDX/Al/Wax =31/21/27/13.5/7.5) (C. Coulouarn. 45th
International Annual Conference of the Fraunhofer ICT, Karlsruhe, Germany, June 24-27, 2014, 1-1 ~1-13) , &
SAXF® 11585 3K %] T IM ofE B HAMN T H 20% 1 Al TN, i8R K B JE2y , B Ep &R
RREENNBIEE, ZEXF TNT/NTO/RDX B2/ a2 2311 B JEZ 140 RDX & AR E] IM
FRofE 3B I0 NTO FAEREBRAEME (NTO In R ERK) MEE TR,

4. B B MEHIERAE, RIS INT B R,

21 HEH 4 7R INT BB BESNRB, EEFRENESHHAT 2,4-REEA
BX (DNAN) , EMaEmER 1 frimo BA DNAN6032 m « s (1.556 g - cm ™) {Y/E%EA13.6 GPa
(1.556 g - cm™ ) BES ANENEAF, BRI T E LI DNAN fIE 828 TNT 55 90% . 4 Uik, fth
112237t L DNAN £ # TNT, IE B2 4] 7 PAX-21 _PAX-24 _PAX-25 _PAX-26 _PAX-28 _PAX-33 _PAX-
34 (PAX-40 PAX-41 SR 7, AP XLER FWERER INT ENRSEDEERMI, FA2FH K
RBE, B2 R RDX & 28/ ) PAX-28 F1&H NTO Ay PAX-33 B2 IM B3k, K T HFIK
DNAN §9RE , A1 E 5 AR 7T NTO B EM, B2 7A 2 IM ZRK A IMX-101 ( DNAN/
NQ/NTO =40/40/20) ( Ernst-Christian Koch. MSIAC Workshop on Sensitivity of Energetic Materials, May
11-12, 2010) #1 IMX-104 ( DNAN/NTO/RDX =31.7/53/15.3) (C. Coulouarn. 45th International An-

nual Conference of the Fraunhofer ICT, Karlsruhe, Germany, June 24-27, 2014, 1-1 ~1-13) , IMX-101 #0
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104 kota, =W

IMX-104 T £ 5475 0.25 wi% ) MNA, 5 B B3 F 8 /& TNT 4E25H0 B 4625, 50 IMX-104 136 &
KE7 B EZH 98%

R SRR SR BEME 2SI W T e

Table 1 Physiochemical properties for some high explosives with low melt point

high m. p. density decomposition Hg, " friction detonation detonation
explosives /°C /g +cm™ temperature/°C /cm sensitivity /N velocity/km - s™' pressure/GPa
DNAN 94.5 1.556 unknown 220 >360 6.03 13.6

MTNI 82 1.78 unknown 100 252 8.80 35.58
3,4-DNP 86 1.81 unknown 147 >216 8.10 29.40
MTNP 91.5 1.83 190 unknown - unknown 8.96 33.54
MDNT 98 1.676 unknown 154 252 7.85 23.3
MDNTO 132 1.89 256 80 unknown 8.90 unknown
TMTNET 137 1.80 141 unknown unknown 8.79 32.78
2MTNET 125 1.79 137 unknown unknown 8.77 32.52

Note: 2.5 kg drop hammer. data in table is from the David Price, Jacob Morris. Insensitive Munitions & Energetic Materials Technology Symposi-

um(IMEMTS 2009), 11-14 May 2009, Tusson, AZ.

795 BT Mx104 B2 55, BRI A BN E TR A IS R T F AR 4R & RDX AN
NTO B R IEZE SRR SR A B AL BB R, /ARAE DNAN 28 431K, B It 3 21 — 62 B A0
BB HE5E NTO M4 B2 1R IR A MEZ5 R % DNAN B SR M, F 4 B H S 68 3% 51X Fhg
8000 m « s~ FEHEKE H,, KAF 170 cm (ZEE IHE 4R ) A S 7 70 ~130 CHYEZAIR?

RIBER =prias a6 ) FREERESREE, ARMBSASESTHRE, &
B AAISE) -2, 4, 5- S RYE BRI (MTNI) (1-FRE-3,4,5-= RYEENEIE (MTNP) (1-F -3 ,5-
TIEE-1,2,4-=# (MDNT) 2-B&E-4,5- "5 &-1,2,3-=-3-F444 (MDNTO) 1-BE-5-=71§
HOREMNMK (TMTNET) 2-FES-—ECEEMNM (2MTNET) S HENMERBIEL D
Fo ME T XA SELOME ( BABBRBLE) SN L MDNT 4 M Z TR0
BAR, BRAFAARS, AR N RENR S,

FEME S bz R RS PR 3,4 RAE I (3,4-DNP) , B A 48 h 2R 3
MH B ¥r, B AT, 58 AER EAESTEIR T AR 300 g/t ( Stefan Ek. Proceedings of the 17th Seminar
on New Trends in Research of Energetic Materials, Pardubice, April9 - 11,2014, 180-188. ), BENES
BYER, RRENTRRAER, CEFASRRBE FEERSEFER, AN TEHERBFHE
FrE e, ARER TR F%,;3,5- — & Mtm (3,5-DNP) 4625 3,4-DNP 48, I8 2 &) 4
173 °C, 88 B4 4 (s \FEERBRETHNBAE? XN TIEBRIREE AR, B2 MH BB K
4-5E-3,5- "R E MM (LLM-116) B8 % 5K & ( Stefan Ek. 42nd International Annual Conference of ICT,

Karlsruhe, Germany, 2011, 15-1 ~15-9. ) ,4-BEE 3 ,5-“HENBHAE R ER S SEW,

BB Fro o BN TSN EE, FABRELAYHTR, B S =N a2
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IHPERADFRIAFELB RNV E R N TFTX—R, TRHNABZAE, ERNMAKRIT
3,4-I0 (4" -FEEBRIGE-3") L8 (BNFF-1, X 58 LLM-172) (Scheme 1) , & E 4 1.839 g+ cm™’,
R84 C,BEN 8680 m « s, REMEEMHERENE, LENABEZRERIKE
(LLNL) ( P. Pagoria. In Proceedings of the 15th International Seminar New Trends in Research of Energetic
Materials (NTREM) , Pardubice, Czech Republic, April 2012 54-64. ) F1FH E A 2 IR R 2R (E
B, ZEEMHEL,2012, 20(2) : 258-259. ) WX H# 4T TRIE, BT BNFF-1 F1i0 R ER S
FERB =, M 2012 FFHEERE LINL st B = 5 A BNFF-T R E TNT RSB % IES
(A Home for Energetic Materials and Their Experts. Science and Technology Review, July/August 2012, Law-
rence Livermore National Laboratory, USA) o 5 BNFF-1 s M4 B &, LINL X &5 RE T EHE
> FAR 3,5 (4-FE EERKE-3-5) -1,2,4-1E — ¥ ( DNFO) ( Scheme 1) ( Philip F. Pagoria, Mao Xi
Zhang. USP2013/0263982 A1), DNFO 1A= 60 ~62 °C, o[ fE IR IEL B in R EFEL A &
RIBBERFEH, BMNMNEEECRHBTER , ANREMEELREE RS FASS FEIERE, X
LEHENFTHELY FHRE, BESRSEAD FINBE R, HIE BNFF-1 1 DNFO Ry —MEEE
hEE, 7B 3 W Scheme 1 i< f9 ANFF-1 ( Philip Pagoria, Maoxi Zhang, Ana Racoveanu, et al. Mol
bank 2014 , M824 ; doi:10.3390/M824. ) #1 ANFO ( Philip F. Pagoria, Mao Xi Zhang. USP2013/0263982
Al) ,iX7F LLNL 224 B ; ANFF-1 F1 ANFO g948 543 3125 100 °CH1 93 °C, 0B F1RI1A S 4
75, ANFF-1 XFR LLM-176 , 23 &4 1.782 g« cm ™ B HEEH 177 cm (2.5 kg & 4E) , N H1g
=g RERMNBVBE AR ANFO BRI, BB R M EBIEMRERELERNEF A,

Y B
O,N R O,N / R
N/
N N N N N/ \N N \N
\O/ \O/ \O/ \O/
R=NO, BNFF-1; R=NH, ANFF-1 R=NO, DNFO; R=NH, ANFO

Scheme 1 Chemical structure of ANFF-1 and ANFO
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