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6. Dust Explosion Hazards of New Magnetic Materials*

by Toei MATSUDA**

Abstract; A dust explosion test facility has been constructed to give comparable data for rates
of pressure rise with a standard 1m3 chamber described in ISO 6184/1. The facility uses a 30l
spherical chamber, circumferentially flanged with a pneumatically raised upper hemisphere to
allow easy cleaning between tests. It can be used to measure lean and rich limits of explosibility,
explosion pressure, rate of pressure rise and limiting oxygen concentration for an explosion. The
test variables influencing the explosion parameters were examined. The time delay between the
closing of the air injection valve and the activation of the chemical ignitor is essential in deter-
mining the turbulence intensity of the mixture at ignition, and was fixed to 130 ms in the present
tests. By use of the facility, the explosion characteristics of new magnetic material dust/air mix-
tures have been determined. The new magnetic materials tested were neodymium-iron-boron
alloy (NdgFe14B), samarium-cobalt alloies (SmCos, SmoCoi7), samarium-iron-nitrogen alloy
(SmgFe14N3) and iron carbide fine powder. The test results are summarized in Table 1, showing
relatively weak explosion severity with higher explosion sensitivity. The limiting oxygen concen-
trations were measured by diluting the dust/air mixtures with nitrogen. Some fine dust clouds
were ignited spontaneously while dispersing with high pressure air, indicating that their limiting
oxygen concentrations for an explosion were ~ 0%.

Explosion reactions of metal alloys including rare earth metals were discussed, and in conclu-
sion the test facility with a 30 spherical chamber has been found to be very useful for evaluating
dust explosion hazards of new materials.

Keywords; Dust explosion, New magnetic material, Rare earth metal alloy
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Table 1 Summary of explosion properties of
some dusts tested in 30¢ test vessel
S0 TABREEE THIE L 2R BT — 4
DEEH
Lean Limiting
Dust limit APrmax Kst oxygen conc.
(g/m3) | (bar) (bar-m/s) (vol. %)
A 80 3.5 120 3.8
B 50 2.4 27 6.0
C 125 2.0 10 5.0
D 30 * * ~0
E 60 2.9 21 4.5
F 30 * * ~0
G 80 4.6 199 1.8

*Spontaneous ignition during dispersion
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BRIEDOKEZLHEHIHS I,

Sm BLUNd & 2 b6DEBOELIO WS 2 H
W35 E, NdDRSEZZOBIIOHRE L) DEL,
Nd IZRBERBET 5 £ E 2 5N 5%, Sm DEFAIZZ
DT, BRTEEI[EDEVERTHYIMLTLOE
HRET 5 LIIE LWL ) THB, LA2L, SmeO3
B LU N0z 23§ 24T v # MV E—AHf (298)
i3ZEnzEh, —1823.0 8 L1*—1807.9 kJ/mol T, [Al
BELXEROWMBICKRELENIL WD, ZOMHEIIKE
W, B A, FeaO3zk COgO4@AHf (298) i3, %
nZzh, —824.2 £ —891 kJ/mol THEI &b, 7
THEBRNEIADZVAERIEBRRELOT I L
PHEI NG, ERICIIRFORERESSSHM
BBV EHREIB CABRRICKE B ER RIT
FTERLNEIDOT, RBRERZILT L LHEZER) T
3%, ZORT, KB G ZERSHIRBEE D iR
FI NSV THBI2L b 6T, FHRZEIVNE
e, K&7% KafzRmL2bnEBbh b, #it
BRI E LTRSS EHINT WA=tk H
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FHRKRPTIIHERMERE CTIRBE L, 1BRGEIFEE I
ETHI 2% b, Sm-Fe-N %7 ¥ Tl3, #1600°C
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MBS HRT 20T, 5D AEHBDER
DIFFRR IO 7% ) BHEIZAH 5 LBbN S,

6.4 #E =3
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