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Table 1 Components of the DNAN sample with different
polymers

samples the components of the samples/%

o* 100DNAN

1 T0WAX/90DNAN

2* 10PIB/90DNAN

3* 10PBS/90DNAN

4" 10PA/90DNAN

5% 10 PBNMO/90DNAN
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Fig.2 The micrographics of DNAN with different polymers
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Table 2 Solidification linear velocity of DNAN samples with

different polymers

3 AT EREYN DNAN FE F1 4 M 68
Table 3

ferent polymers content

Mechanical properties of DNAN samples with dif-

compressive  tensile  shear
the components

solidification line r relative solidification

samples polymer

ate / mm-s™' line rate / %
o* - 0.9033 100
1" WAX 0.8736 96.7
2% PIB 0.8521 94.3
3* PBS 0.4152 46.0
4% PA 0.3831 42.4
5* PBNMO 0.3584 39.7

samples strength strength  strength
of the samples/%
/MPa /MPa /MPa
o* TOODNAN 3.52 0.51 0.31
6" 1PBNMO/99DNAN 5.63 0.83 0.73
7* 2PBNMO/98DNAN 9.35 1.53 0.81
8" 5PBNMO/95DNAN 12.35 1.90 1.22
9* TOPBNMO/90DNAN 16.82 2.78 1.58
10" 20PBNMO/80DNAN 17.30 3.64 1.83
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Table 4 Mechanical properties of DNAN based explosives with different polymers content

samples  the components of the samples/% compressive strength/MPa tensile strength/MPa shear strength/MPa
1% 25DNAN/43RDX/30AI1/2WAX 6.97 1.53 1.04
12% 24 5DNAN/43RDX/30Al/0.5PBNMO/2WAX 7.43 1.86 1.57
13* 24DNAN/43RDX/30Al/1 PBNMO/2WAX 7.65 2.1 1.76
14% 23DNAN/43RDX/30AI/2PBNMO/2WAX 7.54 3.37 2.15
15% 21DNAN/43RDX/30AI/4PBNMO/2 WAX 8.31 5.60 3.87

55 B NS . TR A KE 24 R RDX AT A 50K AH X T
DNAN J& T “ 6 " b ¥}, 1R A 4 25 01 2= e B PBNMO
TR R Ak KR RAGRRY],
AL T3 AR EE (117) , & 2%PBNMO IR FE (14%) i3t
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1.04 MPa # & % 2.15 MPa, 5L b . 5L 85 o8 JF #2 &5
100% LA I o
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PSR TE Y
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TR A YR DNAN 25 58 2485 (10 5% e iFF 2 B il |, S 8%
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TFJ 56 9E i 55, w1 A5 41 % 23DNAN/43RDX/30Al/
2PA/2WAX 1 3 BE JF I 3K 15 B K B b odm E R
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Fig.3 The crack growth model and polymer enhancement mechanism
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Effect of Polymers on Mechanical Properties of DNAN and Its Melt-cast Explosives

ZHANG Meng-meng', WANG Hong-xing', CUI Xue-jin*, LI Bing-bo', FANG Xue-gian', LUO Yi-ming'’
(1. Xi'an Modern Chemistry Research Institute, Xi' an 710065, Chinas 2. Liaoyang Military Representative Office of Army Equipment Department , Liaoyang
111000, Chinas 3. Rocket Force University of Engineering » Xi'an 710025, China)

Abstract: In order to study the effect of polymers such as polyolefin, polyester, polyurethane and polyether on the mechanical
properties of DNAN and its mixed explosives, the physical miscibility of different polymers with DNAN was studied by X-ray test-
ing, in which polymers were microcrystalline wax(WAX) , polyisobutylene(PIB), polybutylene succinate(PBS) , polyadipic ac-
id hexanediamine (PA) and poly (3, 3-di (nitrate ester methyl) oxybutyl) (PBNMO). The solidification process of the
polymer-containing samples was observed by microscopic. The dynamic crystallization characteristics of the samples during so-
lidification were analyzed, and the linear velocity of crystal growth was calculated. Based on the optimized polymer, the influ-
ence of polymer content on the mechanical strength of DNAN and its mixed explosives was studied by material testing machine.
The mechanical strengthening mechanism of polymer to DNAN and DNAN based explosives was analyzed. The results show
that PBS, PA and PBNMO have good mutual solubility with DNAN under the action of hydrogen bonds or w bonds. The addi-
tion of fusible polymer makes the solid-liquid interface of DNAN crystals smooth and the solidification linear velocity decreases
by more than 54%. Among them, the PBNMO has the most obvious improvement on the crystal morphology and solidification
linear velocity of DNAN. PBNMO could significantly improve the mechanical properties of DNAN and its based explosives, and
the mechanical strength increases with the increase of polymer content. When the polymer PBNMO content was 2%, the tensile
strength and shear strength of DNAN based explosives increase more than 100%. The mechanism study shows that the fusible
polymer can improve the mechanical properties of DNAN-based explosives by improving the microstructure of the sample and
forming the “reinforced concrete” structure to reduce the internal defects and improve the crack growth resistance.

Key words: energetic materials; melt-cast explosives;2,4-dinitroanisole;mechanical reinforcement; polymer; DNTF

CLC number: TJ55 Document code: A DOI: 10.11943/CJEM2021264

(Vidhi: TR%)

o
Il

CHINESE JOURNAL OF ENERGETIC MATERIALS R 2023 4% F 314 18 (41-47)



