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Fig. 1 DTA curves of B/PbO; in air(dT/dt=10
C/min.)
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Fig. 2 Graph of ignition time lag test of B/PbO: in
air '
(a)Plot of temperatures vs. ignition time

lags(s)
(b)Plot of E(kJ/mol) vs. In A(s™")
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Fig. 3 Plot of Boron(wt.%) vs. heat of reaction(J/ g)
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Fig: 4 Plot of gap length(emm) vs. 50% ignition
energy (m])
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Fig. 5 Electrostatic sensitivity test of B/PbO:
(a)Plot of discharge energy(m]) vs. pro-
bability of ignition (%)
(b)Plot of boron(wt.%) vs. 50% ignition
energy (mJ)
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Fig. 6 Plot of heat of reaction(J/g) vs. 50% igni-
tion energy{(m]J)
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Table 1 Minimum energy of 50% ignition of various B/Oxidant
mixtures(C=40nF, R=15kohm, 3*R=50kohm)

oxidant |"piurerstio | gaplength | g 5og(mJ) | note

PbO. 30 0.1 0.3

CuO 10 0.1 3.3

Pb;0, .20 0.1 { 6N

Ba0. 20 0.2 12.4

KMnO, 20 0.1 20. 34

PbO 10 0.2 24.6

PbCrO, | 30 1.5 140 X

KCIO, 40 1.2 148 P

KNO, 30 1.2 230

KC10, . 50 1.2 . 245

MoO3 20 1.9 277

BaCrO, 20 1.2 288 P

CaCrO, 20 1.9 316 X
— 38— KEF LT
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Fig. 7 Plot of starting voltage of electric dis-
charge(V) vs. gap length (m) with 50% star-
ting of discharge for various oxidants (C=300
pF, R=100kohm;for PbCrO,, C=500pF)

H#TCofiYRERLTV5, HENLOBEI KT
mJUTOLOCIRMIRES 0.2mlA Tk b, &E
m] Db DT, BMEREIZ0.9mblEE T
BT ETHD, e THBESRITEET: » TREEN X
Ly
OERYEET A0z, &MiR{tHlicowT,

5096 B TR BARARIRRIR & BEBAAMEEDBIfR % FTE L 72,

&R Y Fig. TiexwT,

REHE SmOE 2 ¢, PbO: LI EBEBELR
o TwBbZ T,

RIBREAE € 725 & BORBARATREE 138 < 723, PbO2
i DBEAIC T, B CREMBEE Tix50%
HBBAEMREILIERIT R Thbb, FHUMHRE
THREMBBERRNI LB LAFERERS,
PbO 2PV TREANOEE S5m¥ £ L7IV-T, B
HHSHBEE COMBY E-TT e, b LI, RO
BRHIDEATHS, ThThbOBRERICHETER
BHREZ DRTVWZENFN B, ¥z, PLO8B#ED
EHx=v27es—2TiaL, BORRELAITIIE
AHF - BDI, chiiFREat -4tz
12 - TPbO23BFRCLEBD X 57 cBlkE L

Kayaku Gakkaishi, Vol. 57, No. 1, 1996

TFALTVW3 XA S,

Fe v ZBMLBRAFROE RER, fboBER
LB S TPO: AERBEXH LTV 35 Tdicv bt
Exbh3,

o Ttd, BEPHOORREIIMBOELRE & AL
VORIEEHNT, BLWRBREERLTEY, §
BRRE S Table | 2ol b @BIT/c > T D,
Fe v - ZBLBARARILIBIENARLSTCRERTH 3,
ZOBHRIZSEHOMT LisH il by,

4 & B

Ko v ZEBLADRERIOV-THASHT, RS
LRR, BEMRONES LUPELEBERRLT,
RO X 5 Iekhw g, '
(1) BFHH»oHe v - —RILBRETFIBLVR

BRIGETFL, e voEIPHLVREER
ECHRTA- 8807, XBEFHG,
BERCIRD L5 TH 3,

4B+ 2Pb0:+3/20;
=Pb+Pb0 - B.03;+B,0;

(2) MRBEBIL A = v DHERH20~30% TRAT, 3.1
kj/g tisotc,

(3) MERRERRAREDOSKMT0.3mJ &Y,
CBBTHBITLAREN, TOLEDFe Y

DHRILINKG T, BRMLIALCHF TS -1,
(4) e v bHfi2DRARARAFRELERLT, He
v ZRLBROBAEROBBARERHR T,
EELYETA,
- T

ARRELETT DI h, H24E (PR 6 FH)

KETRBEHRHSPRSLERBLE L, S o2

LTHELRRLET,

X m|

1) G.I.Lindely, E. A.Robinson, E.L. Charsley and
S. B. Wariington, Proceedings of the 11th Interna-
tional Pyrotechnics Seminar, 425 (1986)

2) C.P.Talley, Aero-space Engineers, 18 (6), 37

(1959)

3) A.A.Shidlovsky, “Fundamentals of Pyro-
technics”, 387 (1965), Picatinny Arsenal

4) J.A.Conkling, “Chemistry of Pyrotechnics”,
131 (1985), Marcel Dekker Inc.

5) MEf—IE, THAEBLEE, 20, 34 (1959)

6) KHEEM, XTMHH, ibid, 16, 19 (1955)

7) hHZERE, PR (RERAE), 99 (1985)

8) XBRE, RAKF, KEELE, 55, 213 (1994)

9) C.H.Bamford and C.F.H. Tipper, “Comprehen-




10)

11)

sive Chemical Kinetics”, Vol.22, 95 (1980) International Pyrotechnics Seminar, Beijin

AAEE, FARIBRTF, SHEE, €2IT%F, 22, 21 (1991) China
12 (1983) ' 12) XxAfE BHEEYE, KEWRRZHNRSEE,
E.Kuroda and T. Nagaishi, Proceedings of 17th 7 (1993), THXAkXKipS

Electrostatic discharge sensitivity and reactivity of B/oxidizer (II)

i B/Pb02

by Toshiyuki NAGAISHI* and Eishi KURODA**

Thermal reaction of B/PbO: mixtures was clarified by means of DTA, X-ray diffrac-
tion, ignition time lag test and measurement of heat of reaction. The less the boron content,
the lower the exothermic peak temperature and the shorter the ignition time lag were
observed. Heat of reaction showed the maximum value at boron content of 20 to 30%. Elec-
trostatic sensitivity test was carried out with the fixed electrode method. Effects of gap
length and boron content on the sensitivity were investigated. The less gap length, the
higher the sensitivity becomes. The highest sensitivity was obtained at 30wt% boron. The
lowest energy of 50% ignition was measured to be 0. 3mJ, which is very small compared to
other pyrotecnic materials and necessary to care in handling. It is shown that the sensitivity
became high as heat of reaction increased.
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mura, Nishishirakawa-gun, Fukushima 961, JAPAN)
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