KT
2024 4£ 08 H INITIATORS & PYROTECHNICS 2024 455 4 )

XEHS: 1003-1480 (2024 ) 04-0028-07

ESMF B K TAFIR R TR

#é}%dﬁ}l, 7’_/1:7]:/?5&7 B /%2 7]:5] )fgl"

(1. b A RBAEBAFFERT, dEaT, 100089; 2. HhEEESS T ST SHEHEARBIZTHT, LA, 100089; 3. HENIR T HEFFAFR
AF], JERT, 100054 )

v

O BT IRE MR R REIZ T A R . (2GS, EAME IR T AL G EA A
JEE . SRERCEIIEREGY), DAREET Em . A R E R R PG R 2 . I, S-S DU S A L |
TR —. EEBFECAEZF G EERE LS RIS A . s R ET R, TSRO R
FEAEHAZ T, AN ISR SR T St/KMnO, 1 Sb AR EL, DISCHIARVEALR, s fbs . S banssE,
KT BT | 5 URREA PRI EEF ISR O BE T RAFHAT .

R KT PMRZGH]; SeithiRel; SpgEzy

FESES: TI55; TQ563 EAFRIRIE: A DOI: 10.3969/j.issn.1003-1480.2024.04.004

Research Progress on Green Pyrotechnic Compositions Abroad
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Abstract: The research and development progress of green primary explosives and delay compositions abroad in recent
years has been sorted out. In the field of primary explosives, foreign researches have focused on the study of nitrogen-rich
compounds, high-nitrogen salts, energetic complexes/polymer, as well as primary explosives based on ammonium dinitramide,
titanium hydride/potassium perchlorate and aluminum thermite. Among them, 5-nitrotetrazole copper is one of the most attractive
achievements. The US army has verified its potential to replace lead azide and lead stefanate on various fuse and detonator
platforms, and is seeking to scale up production pathways. In terms of delay compositions, foreign researches have focused on
seeking fuels that can replace Sb in Sb/KMnQO,, as well as new oxidizers, such as bismuth oxide, barium peroxide and so on. The
relevant researches have laid a solid foundations for greenization of detonators and other pyrotechnic devices used in existing
ammunition and fuse equipment.
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Fig.2 Molecular structure diagram of mono and di-azido
substituted bis-imidazoles and its energetic salts
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Fig.3 Chemical structure and photo of DBX-1
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Tab.1 Sensitivity and explosive properties of DBX- 1, lead
azide, and lead styphnate

FHRE T R R FRIE

ST !
SIS /3 N EEmMI Agemd) /(kms!)
DBX-1 0.03 <0.1 3.1 258  ~69
TR
(Rooaas) 005~008 <0l 47 4.80 53
WA Iy 0.04 <0.1 2.0 3.00 49

TEiL 2 10 4Er, SEEIBRAARERRE T & R A
S L—HEO) T H DBX-1 BRI St g2y
FEXTGIE . B KGN BT THDEA, EE
Bl E AT &5 TR PO 7E S SR A L DU 5 1
ISR AR R 2T, DBX-1 Xl
TEE HM NOL-130 2yt it fbiolt (Walk

JEWRA NOL-130 “G”), FHIMERAZE SRR 2 iR,
#2 FECEERES

Tab.2 The formulation of emulsion matrix

R /mg B /mg HibZmg  BRGE/mm
NOL-130 = te RDX 037592
NOL-130“G” = ie RDX 0.355 60
NOL-130 DBX-1 RDX 0.388 62
NOL-130“G” DBX-1 RDX 031242

BREACN ISR, SEEIAE S T DBX-1 14
T, HEGH 100 g AR T2 T 3L EEE
FIRGZ S REAM RS B LS . RZEVERRRE 1 A
JE AT AS H IR X DBX-1 1Y 500 g 177 T 20k 7
THSE, 2017 4, BEZESREAMEISEEZ ot h
DBX-1 FRKA™ T2, IR R A T4
o AL, REZEVERRRE T R R AT HLO T 2021
HERZ R PRI G S BOR A T FIRAIE,
HHPLUEZEOR BRI DR A 7 4, DBX-1 7EAT:
IR A1 MR R RV o SR B, R
SE4 TR DBX-1, 7 LabRAM FARIR A% 45HE
AR E R B I B 28 (100 g ) T, B il
%o
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Fig4 Molecular structure diagram of 1-KNAT and 2-KNAT
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Tab.3 Formula for commonly used delay compositions in the
US army
[i59:) Eiy PR3/ (cm-s™)
HFIEWIZS W, BaCrO,, KCIO,, fEHE L 0.06 ~ 15.00
FRIEHZ  Mn, BaCrOs, PbCrO;  0.80~5.50

[ L
HHS, M208

M201A1,

FEARIEIAZY BEAR54r, BaCrOy, KCIOs  0.80 ~4.70 M213, M228

T-10 ZEHAZY ToAIER, BaCrOy4 0.14 ~ 1.40
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JEWPRCE” St A B R A ) (Rl 5
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JR TR A2 o AR 2GR R AN i
1] 17

IEF TR AR AR, Joe il A
ISRV EIEZIREE IR ), H LR ARG
BAETE, AR LR AR
IEAERER 5 A MR AR YIRS P SE S 24 1y ml
A1k, £4E Zn 5 KMnO, BRGH), BLAWIE T 257
W Zn B9 E A o HEXE R PR SR BE B R AR
Zn/KMnO, VEAFEIZ R AL T IUR A 3R



2024 4E 08 J KT

=]

il 33

PrAs B, LU MA@ A fa AR/
I, Zn/KMnO, A EB/EAMREIL R AERIZ, BUE
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