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Figure1 DTA and TG curves of Bi203(1), Al (2), MgAl (3),

and B (4) in air.
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Figure2 DTA and TG curves of Bi203 various metals
mixtures in air; Al (1), MgAl (2), B (3), FeSi (4), Si
(5), (at weight ratio 5-5).
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Figure 3 X-ray diffraction pattern of Bi2Os and various metals
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N(36kgf) T 6 W& & NRTJIST & moze JIST &
oo 7 RAZREHT BRI L FAEORKREL R W, JIS
4 B~ 6 WM& %o 72 AR AFHIKCIO:-AIRKCIOs-ALR
BREFASORETH DI L bhrolb,

4. £¢&&

BALANCB:0s & v, EICHIICAL MgAl B, FeSiB
L USIEHWRAEZROBMWERIL, EREAL, B0,
XHRIAR, KA H B, MRBERER, FESRREL LU
BIREORERPOUTOZ ENH LN,

1. BizOs OFAELLITH T 5 BSOS EIIZHEN L h >
720 DTAD#ER DN H EOEBTH RIS Z R, B
LI B Z o720 F72, WAEKIIBITEVIZ
HENVAROLNL DT,

2. FERAGABR O RS 5Bi0:-Al, MgAlB X UBREA %
Ea5 KA X <, FeSiB & USHEBi0s-Al, MgAlB
L UBIZHART, AL Z Ebh o7,

3. BEBEROBREOXMTOMERY S, TNENBib &

&R LY % EOLEW AR SN, HL, BO
BALWE o ARE B D EESNRh o T2,

4. BREERBRORER, S, BEX 7TVULEEZ 2L DR
GHRTH 1 BUTFCTRET S Ebh ol BIE
B 7T VLU OB T BERERAY 1 L& o7z
BEIREE X, AL MgAlB X UBRRE L WEREEDSS A S
72

5. KEZLSHEBLOJISHEICLD, 52048R L
Bi2Os iR &R DRI HT T 5 ey, BESURER
BRix 3M~5HMThD, BEEBEERBT 4 Hh~7
Wl oiz,

ARWFFEIL L 23 4ERE, 48 39 Il K e T 3EH i 3%5h 23 F 78
B &IcE Y B hoize TITEHVAZLET,
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Thermal reaction or sensitivity of Bi:O;
and metal powder

Youichi Sano™", Toshiyuki Nagaishi**, and Hisa-aki Fukui***

The thermal reactivity and sensitivity of mixtures of five metallic substances with bismuth oxide (Bi:O3)were
observed in an investigation of lead-free, environmentally-friendly ignition charge. The metallic substances used were
aluminum (Al), magnalium (MgAl), boron(B), ferrosilicon (FeSi), and silicon(Si). A thermal analysis, ignition temperature
test, and burning test were carried out to examine the thermal reactivity of these mixed systems. And their sensitivity
was examined with electrostatic sensitivity and friction sensitivity tests. Exothermic reactions caused by thermite

reactions were seen in mixed systems of Bi2O3 and each of the metallic substances. The ignition temperature test
revealed that the thermal conductivity of each metallic substance was related to its ignition energy and minimum ignition
temperature. Thermal reactivity did not differ with changes in mixing ratio of the Bi2O3 and metals mixture. The mixed
systems of Bi2O3 with Al, MgAl and B burned vigorously in the burning tests, but the FeSi-Bi2O3 and Si-Bi2O3 mixed
systems showed relatively gentle combustion. Based on the standards of the Japan Explosives Society, the electrostatic
sensitivity test indicated a safety level of Class3 to Classb. Based on the standards of the JIS, the friction sensitivity test
indicated a safety level of Class4 to Class?.

Keywords : Bi,0s, ignition, initiator, combustibility, electrostatic sensitivity
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