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Table 1 The proportion of B/CuO delay compositions
No. boron content/% B/CuO/(g/g)
1# 8.3 1.7/18.3
2* 11 2.2/17.8
3* 14 2.8/17.2
4t 17 3.4/16.6
5* 20 4/16

2.2 E %
TELAEAE (NAE 3.5 mm,/ME 6.5 mm, 5 17 mm)
Hi5EsE 60 mg i k25 (Si/Pb,O,) , Fi%E 150 mg B/ F ik
HASES 2, — R 24 5 PR 150 mg B/ S A0 SE 0 24, 4%
HIA 60 mg 5 k25 (Si/Pb,O,) ARG HFATH IR EZ,
JEZ5 1R 312.5 MPa,
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Fig.1 The experimental set-up for testing delay time
1—1* photoelectric tube, 2—delay tube, 3—defend device,
4—thermal insulation device, 5—optical fiber, 6—2" photoe-

lectric tube, 7—grabber, 8—computer
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Table 2 The burning rates and extreme differences of B/CuO delay compositions
T/°C 1# 2" 3* 4% 5%
~50 misfire 0.65(0.061) 1.04(0.081) 1.11(0.180) 1.26(0.058)
-10 misfire 0.69(0.079) 1.08(0.120) 1.10(0.067) 1.34(0.091)
25 misfire 0.75(0.040) 1.16(0.070) 1.21(0.070) 1.46(0.090)
50 misfire 0.81(0.073) 1.25(0.037) 1.29(0.091) 1.57(0.130)
70 misfire 0.83(0.075) 1.29(0.063) 1.30(0.012) 1.58(0.046)

Note: The values in the brackets are the extreme differences of burning rates,the unit of burning rate is cm - s~ '.
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Fig.2  Curves of boron content vs burning rate of B/CuO
delay compositions
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Table 3

empirical equation

E2Y S /N (RS o

The simulation data of burning rate calculated by

1

temperature boron burning rate/cm - s~
/c content/%  test data simulation data
=50 11 0.65 0.65
=10 11 0.69 0.69
25 11 0.75 0.76
50 11 0.81 0.80
70 11 0.80 0.80
=50 14 1.04 1.04
-10 14 1.08 1.08
25 14 1.16 1.17
50 14 1.25 1.24
70 14 1.29 1.29
-50 17 1.1 1.1
-10 17 1.10 1.10
25 17 1.21 1.21
50 17 1.29 1.29
70 17 1.30 1.30
=50 2 1.26 1.26
=10 2 1.34 1.33
25 2 1.46 1.47
50 2 1.57 1.56
70 2 1.58 1.58
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ZHANG Zhi-kui. Discuss on the relation between the burning time

Numerical Simulation and Burning Rate of B /CuO Delay Compositions

CHENG Yi, HUI Yun-long, LI Yan-chun, YAN Shi
( Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: The law of the burning rates of B/CuO delay compositions at ambient temperature from —50 °C to 70 °C,and with the
boron contents increasing from 8.3% to 20% were studied. Results show that when the boron content is 8.3% ,the B/CuO delay
compositions are misfired,and the burning rates increase with increasing of boron contents from 11% to 20% . When the boron
contents are from 14% to 18% ,the burning rates almost keep the same value. With the increasing of ambient temperature, the
burning rate also has a little increase. Least square method was used to simulate the burning rates,and a burning rate formulation
of B/CuO delay compositions was put forward.

Key words: military chemistry and technique of pyrotechnics; delay composition; burning rate; B/CuO delay composition;
numerical simulation
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