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Table 1 The molecular structure parameters of nitric ester

No A.- ﬁ,‘ (]; g0
1 EGDN 0. 5000 0 0
2 NG 0. 5000 4.4 0. 3333
3 BTTN 0.4283 4.15 0. 3333
4 DEGN 0. 3333 0 0
5 TMETN 0. 3000 0 0
6 TEGN 0. 2857 4.17 0. 50
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Table 2 The molecular sturcture parameters of nitrocellulose

No SEHE/ O b 4 Qo
1 12.0 0. 2742 12.35 1. 441
2 12.6 0. 2906 12. 67 1. 407
3 13.0 0. 3016 12. 86 1. 386
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A—=a(CO) + A(CH,) + ¢(CHO) + 7(CH,0) + NO,
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Table 3 The calculated results
No A; Qio qQ 0«(0. ) (84 v Vain
1 EGDN 0 0.7422  0.320 1.13 0.630  0.16
2 NG 0.33  0.9071  0.320 1.10 0.552  0.04
3 BTTN 0.33  0.9238  0.302 0.98 0.565  0.02
4 DEGN 0 0.8356 - 0.272 0.81 0. 643 0. 06
5 TMETN 0 0.7834  0.262  0.75 0.672  0.10
6 TEGN 0.50 1.1011  0.253 0.63 ° 0.572 —0.26
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Tahle 4 The calculated results

No NC(%)> q G(p™) U v Vain

11° 60 0. 8245 0. 2765 . 0.85 0. 638 0.073
12° 50 0. 768 0. 2804 .0. 89 0.693 0. 149
13° 40 0. 5357 0.2843 0.93 0. 749 0.216
1° 30 0. 3967 0. 2883 0.97 0. 806 0. 275
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Table 5 The composition of powder (%)
No NC NG DINA C. v RDX
21° 64 28 5 2 1 0
22° 48 28 5 2 1 16
23° 38 28 5 2 1 26
i : DNIA XL Z =M B (HS) . RDX A BEE,
x6 tHMER
Yable 6 The caiculated results

No [/ u q v Vain £r
21° 0.322 1. 09 0. 9260 0. 541 0.022 1. 62
22° 0. 302 0. 95 0.7808 0. 635 0.137 1. 64
23" 0. 289 0. 87 0.678 0. 695 0. 202 1. 66

£ p, HABHEE ,g/cm’,
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Table 7 The composition of powder (%
No NC NG DNT DOP C, HMX
24° 60 33.3 2.6 2.17 1. 40 0
25° 48 26. 64 2.08 . 2,16 1.12 20
26° 42 23.31 1.82 . 1.89 - 0.98 30
27° 36 19. 98 1.56 1.62 0. 84 40
28" 30 16. 65 1. 30 1. 35 0.70 50
29" 24 ) 13. 32 1. 04 1.08 0. 56 60

H: DNT hZHEHEX ,DOP ¥ ME M ¥ HMX YR WitE.
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Table 8 The calculated results of pressure exponent of
combustion velocity of nitramine propeliants

1.0 5.0 10 40 70 100 150 200 300 400 500
p/ (MPa)

No

24" 0.69 0.52 0.52 0.82 0.96 0.99 1.00 1.00 1.00 1.00 1.00
25° 0.81 0.72 0.75 0.93 0.99 1.00 1.00 1.00 1.00 1.00 1.00
26 0.84 0.78 0,81 1.03 1.06 1.04 1.01 1..00 1.00 1.00 1.00
27° 0.88 0.83 0.87 1.11 1.15 1.11 1.05 1..02 1.00 1.00 1.00
28" 0.91 0.8 0.93 1.19 1.24 1.20 1.11 1.06 1.01 1.00 1.00
1.19 111 1.04 1.0l 1.00°

29" 0.93 0.83 0.99 1.27 1.32 1.28
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Table 9 The composition of powder %)

No NC NG DINA C: \" CL-20
31" 64 28 5 2 1 0
32° 48 28 5 2 1 16
33 38 28 5 2 1 26
34° 28 28 5 2 1 36
35° 18 28 5 2 1 46
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Table 10 The calculated results

No B(p®) U q v Vosin P
31 0. 322 1. 09 0.9261 0. 541 0.02 1.62
32° 0. 3115 0. 99 0. 9759 0.535 —0.025 1. 66
33° 0. 3047 0.93 1. 0088 0.530 —0. 053 1.70
34° 0. 2980 0. 86 1.0433 0.526 —0. 076 1.73
35° 0. 291 0.82 1. 0794 Q.52 —0. 094 1.76
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CORRELATION BETWEEN THE MOLECULAR STRUCTURE
OF AN EXPLOSIVE COMPONENT AND
THE RATE-PRESSURE INDEX OF
A POWDER FORMULATION

Song Hongchang
(College of Chemical Engineering,East China Institute of Technology)

ABSTRACT Correlation between the molecular structure of an explosive component .
and the combustion rate or rate-pressure index of a powder formulation is analyzed ac-
cording to experience and preliminary results of combustion rate prediction research. It
was found that low and high rate-pressure index powder differ greatly in the molecular
structure of explosive component used and evident regularity exists. If this new concept
and regularity are used as a principle to guide the molecular structure design or selection
for a powder formulation,it will be possible to estimate the combustion properties of the
formulation based on the characteristics of the chemical bonds of the components pre-
sent, which will greatly benifit the formulation or combustion rate design and regula-
tion. - '

KEY WORDS explosive, molecular structure, combustion rate of powder,correlation.



