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Fig.1 Schematic description of experimental set—up
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Fig.2 (a) Schematic diagram of the front of the optical fibre whose direction is opposite to that of
the spark gap:(b) Typical record of pressure profiles and AlQ emission on the condition of fig. 2(a)
without aluminum dust; (¢) Typical record of pressure profiles and AlO emission on the condition
that the direction of the optical fibre is in that of the spark gap
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Fig. 4 (a)Tapical record of pressure profiles; (b)Typical record of AlO emission
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Table 1 Properties of aluminum sample

R HE# A E /um REH/(m?/g) HHEaER/ (%)

B AR 2 0. 94 §5/90 =
B AR 6 0.53 95
AR 45 1. 68 88

* WMk #H— Ak,

R2 MEKKERHZRMRE

Table 2 Data of shock wave ignition defay of aluminum dust

2pm 2umChn#4) 6pm HAR
Ma T/K z/pys Ma T/K t/ps Ma T/K t/ps Ma T/K <t/ps

6.65 2744 9.9 6.44 2592 55 6.78 2845 15.6 6.10 2351 155.6
6.63 2728 9.9 6.32 2508 65.8 6.60 2704 19.9 5.91 2224 84
6.51 2645 39.6 6.06 2322 81.4 6.54 2661 16.5 5.6%9 2080 164.9
6.32 2508 9.9 5.94 2244 80.3 6.51 2638 20.5 5.59 2018 196.8
5.97 2263 28.6 5.83 2170 96.6 6.41 2571 13.2 5.40 1903 259.2
5.91 2224 29.7 5.67 2070 105.6 6.39 2552 14.3 5.13 1743 256.7
5.83 2175 9.9 5.34 1865 200.2 6.37 2541 12 4.54 1638 265
5.42 1917 111 5.32 1856 110.5 6.30 2492 14.2 4.61 1457 288.3
4.95 1643 158.1 5.04 1689 199.5 6.29 2484 36.3 4.33 1317 320
4.80 1561 137 4.15 1233 103.7 6.13 2370 28
4.66 1486 256.2 6.03 2306 27
4.38 1344 119 5.86 2192 46.2
4.12 1221 150 5.60 2076 140.4
3.77 1065 200.6 5.48 1949 167.7

5

.36 1879 13%.1
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Fig. 5 Ignition delay data of aluminum particles with different diameters
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Fig. 6 Ignition delay data of aluminum particles with different thicknesses of oxide film
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Table 3 Data of ignition delay in diferent oxygen concentrations
wER 6em 2pm

FEY/ (D) Ma T/K t/us Ma T/K t/pus
99 6. 47 2613 15. 1 6. 34 2521 9.9

50 6.53 2656 15. 4 6.45 2601 19.8

20 7.07 3068 17. 6 6.62 2725 16.8

1 6.10 2353 84 11. 61 7817 24.2
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EXPERIMENTAL STUDY OF SHOCK WAVE
IGNITION OF ALUMINUM DUST

Zheng Bo™®* Hu Dong™® Ding Jing"
(a. Laboratory for Shock Wave and Detonation Physics,South—
west Institute of Fluid Physics,Chengdu,610003)
(b. Beijing Institute of Techno[ogy,Mecha;u'cs and
Engineering Department, Beijing,100081)
(c. Institute of Applied Physics,Chengdu University of
Science and Technology,Chengdu,610065)

ABSTRACT The paper describes how to measure the delay of shock wave ignition of a-
lumiaum dust with a new method which makes use of AlQ emission spectrum of Alu-
minum—(Qxygen reaction in a shock tube. The delayed times of three kinds of aluminum
granule in different shapes and diameters are measured by the method. We have made
the conclusions that aluminum dust can be ignited by a shock wave when its temperature
behind it is near 2200 K which is near the melting temperature of Al;();,but the delayed
time is rather different due to different of mechanics. By the experiments, we have

proved that the delayed time of ignition is not only dependent on the surface-to-mass ra-

tio of aluminum dust,but also on the content of pure aluminum in an aluminum particle.

The experiments have indicated that the delayed time of ignition is independent on oxy-

gen concentration down to 1 percent oxygen,ignition is not observed in pure nitrogen.
KEY WORDS shock wave ignition,shock tube,ignition delayed time



