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Table 1 Factors and level in orthogonal experiment

A B C D
level
TATB/ % HMX fine/ coarse Viton A/ % PNP/%
1 5 1/1 2 2
2 10 1/2 2.5 1.5
3 15 1/3 3 1

R2 EXIBER

Table 2 Results of orthogonal experiment

H Up a
No A B C D

/mm /m+ s} /%

1 1 1 1 1 8.20 8679.3 55
2 1 2 2 2 8.50 8608. 1 80
3 1 3 3 3 8.62 8516.3 75
4 2 1 2 3 8.18 8672.6 60
5 2 2 3 1 8.73 8639.1 55
6 2 3 1 2 8.75 8641.6 70
7 3 1 3 2 7.90 8611.7 30
8 3 2 1 3 8.87 8449.3 30
9 3 3 1 1 8.30 8368.4 20

Note: H, shock wave sensitivity; v, , detonation velocity; «, impact
sensitivity.
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Table 3 Main properties of the product compared
with that of PBXN-5

item PBXN-5 the new product

density/g + ¢cm 3 1.896 1.905
small clapboard amount/mm 9.3 8.20
impact sensitivity'’ /% 90 55
vacuum slabililyz) /mL 0.17 0.03

self ignition temperature/C 262 272
volume expansibility/ %o 4.07 1.25
velocity of detonation® /m + s~ 8525 8672.6

Note: 1) drop height 100 ¢m,drop hammer (2500 £5)g;
2) 5 g,100 °C,48 h; 3) 95% TMD.
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Theoretical Analysis on Friction Sensitivity of High Explosive

LIN Wen-zhou'

, HONG Tao’

(1. Beijing Graduate School, China Academy of Engineering Physics, Betjing 100080, China;

2. Institute of Applied Physics and Computational Mathematics, Beijing 100088, China)

Abstract; Friction sensitivity of high explosive was analyzed according to thermal explosion theory by theoretical analysis and

numerical modeling. Melting of high explosive by friction between high explosive and metal was considered in the model. The

change of friction force acting on high explosive due to melting was taken into account. Temperature increase on friction surface and

ignition time of high explosive were determined by calculation.

3.8 m-s”

friction surface reached 750 K, ignition of high explosive occured.

The pressure acting on HMX was 400 MPa and relative velocity was
" between high explosive and steel, the same as the friction sensitivity test for high explosives. As the temperature on

Ignition time was 0.43 ms and slide distance between steel and

high explosive was 1.6 mm. The slide distance is in agreement with experimental one quite well.

Key words: explosion mechanics; high explosive; friction sensitivity; ignition; melting
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PBX Booster Explosive Based on HMX/TATB

WANG Bao-guo, ZHANG Jing-lin, CHEN Ya-fang, CHAI Tao
(College of Chemical Engineering and Environment, North University of China, Taiyuan 030051, China)

Abstract: The optimum formulation with fine HMX 45. 5% , coarse HMX 45. 5% , TATB 5% , Viton A 2. 0% , and PNP 2. 0%
respectively was confirmed by the orthogonal experiment and blend binder and main explosive particle grading technology.
Moulding powder of the new booster explosive was prepared by solution-water suspension,and the properties of this formulation were
tested. The results show that its main properties ( small clapboard amount, impact sensitivity, vacuum stability, self ignition
temperature , volume expansibility, velocity of detonation) were better than that of PBXN-5.

Key words: physical chemistry; insensitivity; booster explosive; HMX; TATB



