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Table 1 Formulation of Comp. B and modified Comp. B
explosive composition mass fraction of additive appearance p/g - cm™
Comp. B - yellow 1.714
NSAF-3 123 resin, 1% yellow 1.717
TNT/RDX=35/65 .
NSAF-5 polyesterfibre ,0. 4% yellow 1.712
NSAF-7 VP-401,0.4% purple 1.713
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Fig. 1 Device of big-bill explosive sample
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Table 2 Results of big-bill drop hammer impact test for four explosive samples
explosive results H /m
Comp. B 5 m, deflagration(20.74) 4.5 m, deflagration(20.63) 4 m, no reaction 3 m, no reaction 4-4.5
NSAF-3 8.0 m, deflagration(22.82) 7.5 m, deflagration(19.51) 7 m, no reaction 6 m, no reaction 7-7.5
NSAF-5 7.0 m, deflagration(18.65) 6.0 m, deflagration(16.34) 5.5 m, no reaction 5 m, no reaction 5.5-6.0
NSAF-7 6.5 m, deflagration(17.28) 6.0 m, deflagration(16.21) 5.5 m, no reaction 5 m, no reaction 5.5-6.0

Note: The data in brackets are overpressure of shock wave; H is the threshold of deflagration reaction.
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Table 3 Results of Susan tests for NSAF-3 explosive
No. m v Ap TNT n
/g /m s /kPa equivalence/g /%

1* 338.5 258 53.3 230 58.2
2* 338.0 207 51.7 215 54.4
3* 339.0 171 31.1 85 21.5
4* 337.0 148 38.3 124 31.5
5* 338.5 102 67.1 350 88.5
6" 338.0 57 64.2 322 81.5

Note: m is the mass; V is the velocity of impact on target; Ap is the overpres-

sure of shock wave; 7 is the relative energy release.

400-
360 "
320 e
2801
240
200
160
1201 5
80
40

TNT equivalence / g

0 50 100 150 , 200 250 300

vims

B8  NSAF-3 24 i) S I it £k

Fig.8 Curve of Susan sensitivities for NSAF-3 explosive

TNT (9 5 455 R A7 (1588 37 5 A0 1 J2 02 4 0 245 M 1k
AR I . BRI 1% 1 123 B il BE e 35 KE 25 1
SRR R R T R AR KE 2 T I S g
B2 R M TR LB ORI TR N, 94 5 KR 2 B e R R A=
SRPEAR I o v L R A A, L R ™ R R A
A2 R B AR, B AR X B L . AE AN 5T T R
1 — ZH 75 SRR RE S0 P I B R 5 TR 67 B T
JINTITHE X R BB B R I B % o 3k 2 R SRy B el /N
NSAF-3 % 24 i 5 14 K A8 88 M A8 T8 b e i R 3 /0N, il
IR SV BE A FF B I ], 2 5 50 9 HE 24 LA
FUAHXT B RB AL A o (HR, A O I3 Wik 56 vl 360 30 R A
A T WA R JEE K A X BB TR 1 255 R R TR IR AT R
3.3 NSAF-3 ¥EZ5H/EThBE

XF 123 MR PE B JEZ5 (NSAF-3) #4717 3 &
@25 mm [ f 8, [ AF, B A R ocsh )2
LS-DYNA X} NSAF-3 % 24 iy 5] i ik 3 i 47 1 BU(E AR
o e AR AL AR A5 e A5 R Bl il 48 1 SIS e WL IR 9,
NSAF-3 F1 Comp. B 42 [l iz Ji i B3 55 B 3 A1 L 3l fED

Chinese Journal of Energetic Materials, Vol.25, No.4, 2017 (326-332)

F LB £ a3 ) WP 10 R 1T, SR VLW R
T NSAF-3 1 25 1 43 3 UL % 4 ,NSAF-3 5 Comp. B
VEDIRE S L Be s M 5

B9 NSAF-3 1 2 [l i 10 06 4 4 8 2 Ik 15 0
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Table 4 Detonation velocity for NSAF-3 explosive

1

X D/mm « ps™
explosive b r note
/GPa 1 2 3 mean
- 7.968 7.966 7.966 7.967 measurement
NSAF-3
27.2 7.958 computation

Note: p is the detonation pressure, D is the detonation velocity.
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Table 5 Comparison of power capability for NSAF-3 explosive
R-Ry =5 mm R-Ry =19 mm
explosive U AU E AE U AU E AE note
/mm - ps™t /mmo-ous™ /K- g /k) - g™ /mm - ps™ /mm - opus™ k) - gT! /k) - g™
NSAF-3 1.403 -0.033 0.985 -0.047 1.560 -0.049 1.278 -0.016 measurement
1.397 -0.039 0.976 -0.056 1.596 -0.013 1.273 -0.021 computation
Comp. B 1.436 - 1.032 - 1.609 - 1.294 - Ref. [1]

Note: U is the cylinder wall velocity; E is the specific kinetic energy.
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Effect of Polymer Additives on Impact Sensitivity and Power of Composition B

GAO Da-yuan'’, ZHENG Bao-hui' , HUANG Heng-jian'>, CAO Luo-xia'’, CAO Wei'*, WEN Shang-gang'’*,

WEN Wen'? | LU Xiang-jun'~*
(1. Institute of Chemical Materials, CAEP, Mianyang 621999, China; 2. Robust Munitions Center, CAEP ,Mianyang 621999, China)

Abstract: To investigate the effect of additives on the impact sensitivity and power of Comp. B, modified Comp. B was prepared by
adding 123 resin, polyester fibre and thermoplastic elastomer VP-401, respectively. Big-bill hammer impact sensivity test, Susan
test and cylinder test of the samples were conducted. The changes in the impact sensitivitly and power of Comp. B were obtained.
The effects of compressive elasticity and toughness on the impact sensitivity as well as content of additives on the power for modi-
fied Comp. B were discussed. Results show that by adding 1% 123 resin, the compressive elasticity and toughness of Comp. B can
be obviously improved, and the height of the threshold of deflagration reaction is enhanced by 3 m, and the impact sensitivity is
obviously reduced. The modified Comp. B with 123 resin still belongs to a kind of explosive with lower strength, the fragmentation
of the explosive has occured in the process of plastic deformation occured with the shell within the time range of several hundred
microseconds from the Susan projectile’s impact on the target to explosion of fragmentated explosive. The fragmentation degree of
the explosive greatly affects the percentage of deflagration, i.e. the relative energy is released. Compared with the power capabili-
ty of Comp. B, the power of Comp. B with 1% 123 resin is decreased by 4.6% and 1.24% , respectively at radial distance of
5 mm and 19 mm.

Key words: modified Comp. B; additives; modified mechanism; impact sensitivity; power capability
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