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Table 2 The solidification temperature of samples °C
sample DSC observation

1* 47.7 49

2* 70.9 79

3* 44.5 51

4* 49.2 49

5* 46.9 48

6" 48.3 46

The type of NH,(n=0-4) compounds and composi-

type of NH ~ compound of

sample (n=0-4) NH, (n=0-4) MNHn(n=0-4) compounds* MDNAN
1* - - 0:100

2" NH4 AP 10:90

3* NH3 GN 10:90

47 NH2 NQ 10:90

5* NH1 MNA 0.5:99.5

6" NHO HMX 10:90

3.3 & NH,(n=0~4)9 1 & ¥ X DNAN % B & & %X
oA
R GE % NH, (n=0~4) [ {1k & ¥ % DNAN #E [
2R R B R 2 B8 2.3.2 v v IR 17~ 6" RE 1Y B
GEFE AT N

F3 UREBERE L HE R

Table 3 Solidification rate of samples

P B 2.2 (735 A A5 B 1~ oM RE T 2,341
[7] 25 B3 BT ASCRIT 2.3.2 308 U I 92 T e XA 25 1 38
Mk, 45 R W% 2

F24ERFW, 54 DNANCIH) M I, &3y
AP (2%) B ft i) B 1 98 B2 32 55 23.2 °CLL I, % GNI(3%) |
NQ(4") MNA(5") HMX(6") FE i 1) &E [ i B AR 1L /)N
T 3.2 °C. MBS AZ B, bR B LS
IE UL RO T AR R SRR T R AR A AT R R
SRR TG IR 2R i — 20k J R R B ke
M SCHk [ 18438 , AP .NQ .HMX 7 DNAN 1 Hf
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solidification rate elative solidification rate

sample

/mm-s” [ %
1" 0.9033 100
2" 0.0231 3
3* 0.6791 75
4% 0.7131 79
5* 0.5660 63
6" 0.3642 40

F3LE R, I Iy {15 DNAN B [ 45
R FE T FBH R NQ(4)~GN(3") <MNA(5") <
HMX(6") <AP(2") g3, 3Bk Sk, B 4y ok i
73 DNAN T 45 & 5 [ 13 72 v 37 21 [ AR J00RE A4 BH A% |
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Fig.3 Microphotographs of DNAN containing NH, (n=0-4) compounds during solidification
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Fig. 4 SEM features of DNAN containing NH,(n=0-4) compounds
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Solidification Process and Solidification Temperature of DNAN Containing NH,(n=0-4) Compounds and Its
Mechanism

ZHANG Meng-meng', WANG Hong-xing', LI Bing-bo', LV De’, LUO Yi-ming'
(1. Xi"an Modern Chemistry Research Institute, Xi'an 710065, China; 2. Gansu Yinguang Chemical Industry Group Co. Ltd. s Baiyin 730900, China)

Abstract: This study probed the influence of compounds containing NH, (n=0—4) groups such as ammonium perchlorate (AP),
guanidine nitrate (GN), nitroguanidine (NQ), N-methyl-4-nitroaniline (MNA) and cyclotetramethylene-tetranitramine (HMX)
on the solidification process and solidification temperature of 2, 4-dinitroanisole (DNAN). The effects of the type of additives
and AP content on the solidification temperature of DNAN were disclosed by a DSC and an optical microscope technique. Fur-
thermore, as-calculated solidification linear velocity and the characteristics of dynamic crystallization process were analyzed
based on the solidification process of addictive-containing DNAN in thin layer observed by microscope. The influence of the ad-
ditives on the formability of the DNAN was studied by cross-section images of a @20 mm test pieces. In addition, relationships
between solidification enthalpy and corresponding temperature of DNAN was studied based on crystallization thermodynamics.
Besides, the mechanisms towards the influences of NH, compounds on DNAN solidification was analyzed and verified. The re-
sults showed that an remarkable-increased solidification temperature of DNAN was achieved by the AP, while being slightly in-
fluenced by the AP content and other compounds like GN, NQ, MNA and HMX. The lowest solidification line rate of AP con-
taining object with dendrite-like crystallization could be attributed to the elevated solidification temperature. Influenced by crys-
tallization latent heat during the bulk-growth of DNAN, the microstructure of pure DNAN could be demonstrated as columnar
blocks while additive-containing counterparts were disclosed as tiny crystallization. Solidified thermodynamic analysis showed
that the DNAN solidification enthalpy was positively correlated with the solidification temperature,, which is also affected by het-
erogeneous additive particles on heterogeneous nucleation. The mechanism and verification of the solidification temperature of
DNAN in the present paper demonstrated that the additives with NH," can significantly improve the solidification temperature of
DNAN.

Key words: compounds containing NH, (n=0-4) groups;melt cast explosive; DNAN;solidification process;solidification thermo-

dynamics
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