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Fig.1 Schematic diagram of particle gradation of delay com-

position
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Fig.2 Close arrangement plan diagram of third-grade particles
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Table 1 Test results of particle size of raw materials used in delay composition
composition specification Dy i /pm Dy 5 /pm Dy o /pm average particle diameter D[4,3]/pum  error/%
1 1.52 6.07 13.11 7.12 0.683
. 2 7.17 15.50 31.02 16.43 0.718
Si power
3 23.93 34.21 63.04 36.58 0.815
4 55.86 64.71 88.24 65.64 0.748
1 0.94 4.15 9.26 4.93 0.694
CuO power
2 6.87 9.54 15.20 10.45 0.776
Si power 3" 30.19 39.57 53.78 41.17 0.791

Note: 1) unqualified.
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Fig.3 Particle size distribution of qualified Si powder
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Fig. 4  Particle size distribution of unqualified Si powder
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Fig.5 Structure sketch of the igniter

1—thermal cup, 2—1" thermal shock primer, 3—flame tube,
4—2" shock explosive primer, 5—inner barrel, 6—3" primer,
7—firing charge, 8—delay tube, 9—delay charge, 10—pyro-

technic charge, 11—inner capsule
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Table 2 Test results of particle gradation of Si powder and CuO powder

specification delay composition specifica-

gradation scale

unit; ms

sample of Si power tion of CuO power of D[4,3] mean X standard deviation S range
1 4 2 1:0.159 355.6 25.2 76.3
2 3 2 1:0.286 310.9 4.0 12.2
3 3 (unqualified) 2 420.9 38.5 113.6
4 2 2 1:0.636 308.2 5.9 20.2
5 1 2 1:1.468 324.7 13.5 40.4
6 4 1 1:0.075 336.8 20.8 64.4
7 3 1 1:0.135 313.4 7.1 24

8 3 (unqualified) 1 392.6 33.5 98.6
9 2 1 1:0.300 287 3.7 11.3
10 1 1 1:0.692 308 9.9 32.5
11 4 2+1 1:0.159 :0.075 444.8 43.6 135.8
12 3 2+1 1:0.286 :0.135 413.5 30.1 94.2
13 2 2+1 1:0.636 :0.300 387.6 24.7 77.6
14 1 2+1 1:1.468 :0.692 346.4 22.3 68.7
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Effect of Particle Gradation of Delay Composition on Delay Precision

ZHANG lJian-fu' , HU Yan-chen’
(1. PLA Military Representative Office in No. 474 Factory, Fushun 113003, China; 2. Shenyang Military Representative Bureau of General Armament Depart-
ment, Shenyang 110015, China)

Abstract: Based on the fundamental principle of particle gradation, the Si and CuO powder with different particle sizes were
prepared. The Si-CuO delay composition with different gradation specifications was prepared. The delay precision test of various
delay compositions was carried out. Results show that better granularity distribution consistency for oxidant or combustible agent is
favorable for enhancing delay precision of delay composition. Third-grade particle gradation of the oxidant and combustible agent
is not favorable for enhancing dely precision of delay composition. The delay composition with second-grade particle gradation,
which is closer to the optimum particle gradation.

Key words: military chemistry and pyrotechnics; delay composition; particle size; particle gradation; delay precision
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