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Study on Technological Difference between Polymer
Based Explosive and Traditional Melt-Cast Carrier Explosive
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[ ABSTRACT] In order to study the difference of charge technology between polymer based melt-cast explosive and tra-
ditional crystalline meli-cast explosive, the micro solidification characteristics, fluidity, defect distribution, heat release
during solidification and surface treatment of polymer based explosive and traditional crystalline DNAN based or DNTF
based melt-cast carrier explosive were studied by the test of micro solidification morphology of carrier, rheological properties
of melt cast explosive, X-ray defect detection, temperature-time curves detection in solidification process and state observa-
tion of powder chips. Results show that there is no obvious solid-liquid crystal surface in the solidification process of poly-
mer based explosive. Fluidity of explosives decreases with the increase of solid content, but it can meet the needs of char-
ging. Solidification defects of DNAN and DNTF based melt-cast explosives are irregular and deep shrinkage, while that of
polymer based melt-cast explosive is small, concentrated, and regular. There is a phenomenon of supercooling and crystal-
lization latent heat release in the solidification process of DNAN based and DNTF based melt-cast explosives, but it is not
exist in the solidification process of polymer based melt-cast explosive. The time of polymer based melt-cast explosives for
the charge center to reach the same temperature is obviously shorter, which is conducive to the improvement of charging ef-
ficiency. Those three formulations all have good mechanical, thermal and electrostatic safety. In addition, polymer based
melt-cast explosive exhibits good plasticity, and its post-treatment is easier than DNAN based and DNTF based melt-cast
explosives. Through comprehensive analysis, the charging process performance of polymer based melt-cast explosive is bet-
ter than that of traditional crystalline melt-cast explosive.
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Tab.1 Components and technical temperature of samples
e 7 Moy L TZRE/C
1* m(DNAN) : m(HMX) : m(Al) : m(Hfl) =20 : 73 : 5 : 2 110
2" m(DNTF) @ m(AP) : m(Al) : m(HAh) =23 : 45: 30:2 120

37 m(FH-1) : m(RDX) : m(Al) : m(HAh) =12 : 56 : 30 : 2 110
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Fig.1 Laying out test device of melting explosives
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Fig.2 Temperature test device of melt-cast

explosives during solidification
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Fig.3  Characteristic solidification process of DNAN, DNTF and FH-1
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Tab.2 Maximum diameter of three samples

after laying out test

fic 7 I A S5 S B % d/cm
1* 78 13.8
2* 75 19.7
3* 86 13.1

FH-1 J& DNANZE DNTF 3, 55 [ A 0 502 )
HBIDE R, ArHTiAh, Be s v A B i o 8T e, L
B E AR D R s R, B0
TR e KR AR/, DL B 3 By b, FH-1
FLM RS ERS 22 5 3 FREC 7 4 B8 JE ) B4k
T2,
2.3 WaEiEsE

IR G A3 A X KE 252 25 T 2 s il
AHEENREFE X, Hl4 TN 40 mm 1) 3 Fi
YELGZ5HE SR X 68 S I 1 URR B 6 40 47 155
R, an il 5 frs

MR 25 2 0 DNAN 2 FlDNTF 55 4 25 % &
EE R E AR B A A R R 4 FL T FH-1
FHEHE 245 0] 222 30 R 3 B R A A BT
G [ R (R 24 h W AR A R S I )
DNANZE FIDNTF 3475 75 K 25 77 76 W] b (9 (K B 22 4k

(¢)FH-1 3£

K4 3 FpbE2530-F R il e

Fig.4 Samples of the three explosives after laying out test
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Fig.5 Defects of three samples



2021 £ 6 H

REVHES LSRRI T ZTITE K55, 55 33

KA BN, S 3 E 1 b S N R0 ¢
L FH-1 Sk 25 BE L R B R AW 7 T 45 Y
L Wi i JC 2 AR Al K B TV PRe T, 'E
IR BE B R . T DL R R R S
KRG 2 A v 5 0 i PR it 4 B A T B,
B fE R A TR DA, R il £ F N R
UL o) R W AIE Y A FTE R B
kg, e i R JC R i T RS 1
FAS A IS4 5 T AL PRSI AT G, 7 20 2 4P
s R A YIRS N RLTT A R 1
HHRAT
2.4 BRERITH

Ko B K 24 BRI R v A 28 Rk BN 1) 428 £
7 DU 2 247 B TB) B 28 S R 3 FPkEZ
ER, IR 20 min, BAAT 2R 3, ff
PEIRAN A ZE TR Tk B2 - [ iy 2 ) 10 s vpr O
3 PR 242 24 rhoC o B T BE AR A B i, 2 SR A
K6 s,

A3 3 AR S B A B AR R B LT R &4 w )
Tab.3 Time-consuming for solidification

to reach the same temperature
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Fig. 6 Temperature-time curves of three

kinds of explosives during solidification
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Tab.4 Technology safety of three samples
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