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Fig. 1 Relations of 50% ignition energy to gap length(a) and series resistance(b) for Mg powder(C=29. 4nF)
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Fig. 2 Relations of 50% ignition energy to gap length(a) and series resistance(b) for Mg powder(C=4. 2nF)
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Table 1 Dust ignition sensitivity by electrostatic discharges for Mg powder

Capacitance | Series Resistance | Time Constant | Gap Length | Minimum Energy of 50% Ignition
29.4 7 206 0.4 -2.06 8.7
19.5 12 234 0.5 —2.08 8.3
10.5 20 210 0.8 -2.15 7.0
4.2 50 210 1.1 —2.31 4.9

Table 2 Dust ignition sensitivity by electrostatic discharges for Mg/Fe:0.

Capacitance | Series Resistance | Time Constant | Gap Length | Minimum Energy of 507¢ Ignition
(nF) (kQ) (ps) (em) logEx(]) (m])
29.4 3.5 103 0.2 —2.56 2.8
10.7 10 107 0.4 -2.70 2.0
4.2 25 105 0.8 -2.75 1.8
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Fig. 3 Relations of 50% ignition energy to gap length(a) and series resistance(b) for Mg/CuO (C=31.6nF)
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Fig. 4 Relations of 50% ignition energy to gap length(a) and series resistance(b) for Mg/CuO(C=4.2nF)

Table 3 Dust ignition sensitivity by electrostatic discharges for Mg/Cu0O

Capacitance | Series Resistance | Time Constant | Gap Length | Minimum Energy of 509 Ignition
54.9 6 329 0.7 -1.25 56.2
44.2 7 309 1.0 —-1.60 25.1
31.6 10 316 1.0 -1.59 25.7
10.6 30 318 1.0 —1.64 22.9

4.2 80 336 1.5 —1.65 22.5
2.0 160 320 1.5 -1.40 39.8
1.0 320 320 1.8 —0.87 134.9
Table 4 Dust ignition sensitivity characteristics by electrostatic discharges
Capacitance | Series Resistance | Time Constant | Gap Length | Minimum Energy of 507 Ignition
Ti 10.6 50 530 1.0 -2.04 9.1
! 4.2 130 546 1.3 ~2.26 5.5
Ti-KClO« 4.1 70 287 1.0 -2.37 4.3
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Electrostatic discharge sensitivity of metal powders and their mixtures
with oxidizers by dust ignition mechanism

by Eishi KURODA* and Toshiyuki NAGAISHI**

The electrostatic sensitivity test for the dust ignition mechanism was carried out with
aluminum, magnesium, titanium powders and their mixtures with several kind of oxidizers.
For all materials used in this test, the series resistance and the gap length between the elec-

trodes corresponding to the minimum energy of 50% ignition, decreased as the capacitance
increased, The apparent time constants are nearly unchanged for each materials. For some

metal powders and mixtures, the energy of 50% ignition may be related with the apparent
time constant.
(*Shirakawa R&D Center, Nippon Koki Co., Ltd., 2—1 Nagasaka,
Nishigoh—mura, Nishishirakawa—gun, Fukushima 961, Japan
**Faculty of Engineering, Kyushu Sangyo University, 2—1—3 Mat-
suka —dai, Higashi—ku, Fukuoka 813, Japan)
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