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Table 1 Composition of smokeless propellants %
No. NC KMnO, NH, ClO, (NH,),Cr,0O,
1 90 10 - -
2 85 - 15 -
3 85 - - 15

2.2 MHiKEERNE

RS2 K S T RE SN . % AR R A, 50 mL;
WEAS M4, 25 B PCB A w5 M102A07 Hi g 25
= R ICP R A% s , R 0.1439 mV/MPa,

M 55 PR DN . 7 WM 55 46 (o) 68.5 cm x
43.5 cm x48.2 cm, Y F2:0.435 m) ;6 IE 200 W4
KT 5 Vg3 2 SN 32, ZDS-10 BRI, P<45 mW,,
2.3 WiKRITEFE

R 5 K SRR S K 0.1 g BT E
7 P A SR B O % AT R R 4 P ) D 2
&tk

www. energetic-materials. org. cn



R AL O R S 2 1 e R

177

BN p-t g2k 15 A 25 AR T I E] (¢, )
KIERISA] (¢, ) R SE (p,, ) MR TT o (1) o

A 55 P B 0 B A 1 5« A IR 24 ) el A
FHXT PR K 2 0 55 125 3 3 9 B AR R R A 55 8 1k R
TP K KT R R T 70 i) [ A A 25 ] — b 2 )
PR 1 g I 2 A R S A T SR A 5 A Y
S 24 R IS BB TR AR A I BE A, B B RO E
R 5 S5 2R AT DC IR B AR AL TR 55 i 5 R
FAR 3 CO) T FRIOE S 25 H0 %538 1 AR R () -

a; —Q

n = x100% (1)

Q
a=1-T (2)
Ao, n NG WAL 43 L, % 5y ST K 52
A 55 AR, % 5 oy AR KEG IS RS, % 5 T
j"ji%ﬁﬁ%,o/Oo

3 H#R5WiE

3.1 SAFIMELHABEEENT T
FIFHIZE IR SRE X2 1 v O & S0 245 10 7 70 K 2

PEATIRPE IR PEREIR 45 SR 0 2, Fevh 47 g SRk 25 (R

SO R K ZS TR )T o KNO,: S: C=75: 10: 15),

]2 UM ST 255 MK 2R e I 5 I A

Table 2 Smoke volume of smokeless propellant and black powder

light intensity/Ix 120 s smoke
No. transmission 7/ %
0s 20s 40s 60s 80s 100s 120s /o
1 435 423 420 415 412 408 406 93.3 81.3
2 450 435 433 426 424 419 421 93.5 81.9
3 384 361 358 360 360 360 351 91.4 76.0
4 415 300 323 285 277 286 284 64.1 0
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Fig.1 p-t curves of smokeless propellant and black powder
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Table 3  Performance closed bomb test results of smokeless pro-

pellant and black powder

No. tiy /ms t,/ms Pm/MPa I/MPa - ms
1 74.3 99 1.831 306.6
2 70.5 94 1.958 329.3
3 72.7 97 2.097 397.6
4 93.8 125 1.321 250.4

Note: t;, is ignition delay time, t, is maximum t;,, py, is maximum pressure, /is

impulse.
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Table 4 Smoke volume of the final compositions of smokeless

propellant and black powder

light intensity /Ix 120 s smoke

sample transmission  n/%
Os 20s 40s 60s 80s 100s 120s /9,

smokeless 110 430 426 424 419 416 415 92.6 79.5

propellant

black 415 300 323 285 277 286 284 64.1 0

powder
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Formula and Performance of a Smokeless Propellant Used in Fireworks

LIU Guo-sheng', GUAN Hua', SONG Dong-ming', LIU Dai-yu’
(1. School of Chemical Engineering, Nanjing University of Science & Technology, Nanjing 210094 , China; 2. Zoucheng Fourth Middle School in Shandong
Province, Zoucheng 273500, China)

Abstract: Black powder is usually used as propellant in fireworks industry. To solve problem of the huge smoke produced in fire-
works, a new smokeless propellant was designed with the formula of: NC 77% , NH,CIO, 13% , HTPB 5% and deterrent material
5% . lts ignition and working capacity, smoke performance and mechanical sensitivity of smokeless propellant were tested and
compared with that of black powder. Results show that the smoke volume of smokeless propellant decreases by 79.5% compared
to black powder. The ignition has been delay time and pressure impulse of smokeless propellant are 72.7 ms and 320.0 MPa - ms,
which indicates the ignition performance has been improved. The working capacity is increasd by 28% compared with black
powder. The mechanical sensitivity meet the requirements of propellant used in fireworks.

Key words: military chemistry and pyrotechnics; smokeless; propellant; formula design; performance test
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