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LB B L EITE, JEHFENL ZIZI00QLLTE
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Table 1 Resistance of metal powders measured with the multimeter
and the dependence of resistance upon the compression
(Unit:Q)

Contact | Pressed

Substance | Distributerj Initial

Mg(DIN40) | Oerlikon | 95,000 60, 000 - 69
Mo ! Katayama | 13,300,000 20,200 . 79
FeSi | Nakai | 4,000,000 291 81

Mg(M15) | HMI | 512 120 95

Mg(M45) Yamato | 1,280 170 | 97
Ti Katayama = 2,230,000 380,000 | 100
MgAl Jyundo © 980,000 7,910 140
Mn Soekawa 119, 000 65, 100 . 248
w Tangusu 10,700,000 = 277,000 | 134, 000
TiH, Aldrich 1,210, 000 8,910 86

Mitsuwa 11,800,000 383,000 87
Katayama . 12,900,000 2,550, 000 ' 112
Jyundo . 6,880,000 2,550,000 157

Carac . 19,500,000 13,400,000 2,960, 000

Initial: resistance when sample and upper electrode have slightly
contact each other.
Contact: resistance when sample and upper electrode have suffi-
ciently contacted each other.
Pressed: resistance when sample is sufficiently compressed
between electrodes.

100000000 e
10000000 4
E\\ -t — b e e — A —— A — e A
1000000 & \'\.
. : \e

100000 § TTEo-f--6--0

10000 ¢

Resistance(Q)

1000 §

100 | Botanss S

Number of rotations

—o— Ng(DIN4D) —8—FeSi(Nakai) —a— Bo(Katdyama)
.- @ - - Tillx(Wakou) .-m--¥gAl(Jyundo)  --&--Ti(Katayama)
-~ 9~ Mn(Soekawa) — a— R(Tangusu) - A—B(Hermann)

Fig. 1 Relationship between resistance and the number of rotations for reducers
Number of rotations is rotational number of holder screw for moving an
electrode until it compresses the sample, after electrode contacts the sample.




Table 2 Resistance of metal powders measured with the elec-
trometer and the dependance of the resistance upon the

Substance Distributer{ 1v 10V | 100V
Ti " Yamanaka | 4.0%107 4 1.1%107 |
AI(9PA) | Jyundo |8.0X10° | 3.5X10° | 1.5X10"
Mg(1PA) | Jyundo | 1.3X10" {3.7x10° | 7.0x10"
Mg(M45) | Yamato | 1.6x10" | 1.2X10% | 3.7x10"
Mg(M15) | HMI (5.5%10" 6.0x10" | 6.0X10%
Mg(No.16) |  MIR | 1.0X10% ' 1.0X10" | 1.5X 10"
Al(Alpaste) | Touyou | 1.OX10" 1.0x10° | 1.0x10"
Al(H18) Asahi  2.5X10" 2.1x10” | 5.2x10"
ZrH, Carac 4.6%10°
Aldrich  1.5x107 1.5Xx107
Wakou - 8.0X10° 3.5%107
Degussa 1.0X10° ' 1.4X10"° ‘' 9.0%10°

Resistance()

—
[ ]
-]

L S
bl I I R

107
1v

100V

Applied voltage(V)

— O— - Ti(Yananaka)

—o—Hg(K15)(ANI)

- 43~ - Si(¥akou)
—e—Ng(1PA)(koujyundo) —m—¥g(H45)(yamato)
- - & - -Al{Alpaste)(Toyo)

— <& - AL(9PA)(Koujyundo)
—a—Al(Katayama)
- = # - -A1(H18)(Asahi)

Fig. 2 Resistances as a function of applied voltage for reducers
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3. 2 AKB|EDNAZYLEKRRIEFE D ORBTIER

W ONDARKL AL a =D A(ZrH,) ORERE
RA2Table 212, KILF ¥ v (TiH,) DREFE R %
Table 1 1Zi@8M L7, = ZIZW{LAHOAKRERRE
Rt xit, ERICRET DI EAREETH0IC
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Table 3 Resistance of oxidizers measured with the multimeter
and the dependence of resistance upon the compres-

sion (Unit:Q)

Substance Distributer | Initial | Contact Pressed

PbO, | Wakou | 3,900 193 63
Pb,O, Wakou | 122 160 ' 1ot
MnO, Jyundo : 1.6X10°  8.5x10° . 2.5%x10*
Fe, 0, Katayama | 1.7%107 13.9%x10°  1.4x10*
NaNO, Nakai |9.9x10°%  9.2x10° 8.3%x10°
CuO Wakou | 2.0x10° 1.9x10° 9.7x10"
PbCrO, = Kantou ' 1.1X10° 1.6X107 = 1.8x10°
10°
$—o0—0—0— 00— o
1074 ~~°~7Q
c n
B10° [
(3] .
S i -8 g ...8----p---W--- W8
)
2 .
[72] 3L o .
- ‘ —o———.——-—.——.—-‘xs;;z
'0' 2 1 2 I 2
0 2 4 6 8
Number of rotations
—o— Pb02 (Fakou) --®-- Pba0;(Wakou) -- = --¥n02(Jyundo)
—a— Cu0(¥akou) - -4 --PbCr0s (Kantou) —o— Fe203(Wakou)

Fig. 3 Relationship between resistance and the number of rota-

tions for oxidizers
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Table 4 Resistance of oxidizers measured with the electrom-
eter and the dependance of the resistance upon the

applied voltage (Unit: Q)

Substance | Distributer | 1V 10V 100V
Pb,O0, | Katayama | 7.5x10% | 4.0%10% | 3.2x10%
KCIO, | Katayama | 3.5%10° | 2.6X10° | 2.2x10°
K,CrO, | Wakou |5.0%10° |2.6x10" | 1.3x10%
Cu,0 Wakou | 1.4x10" | 1.5X10% | 5.0x 107
KClO; | Katayama | 1.5X10" | 1.6X10' | 4.5x 10"

PbO | Katayama | 1.8X10” | 2.3x10” | 2,3x 10"

(Cu,0), EFEDH Y U L(KCIO,), E{EeH(PLO) 72
CIRI0°Q 2B X AEKERERL, FINBENH<
RBICONTEKIEBRAABL AR HONREN,
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Electric resistance of pyrotechnic raw materials (1)

Eishi KURODA', Hiroshi NARASAKI ", and Toshiyuki NAGAISHI™

The electric resistances of oxidizer and reducing agent powders, especialy metal powders used for
pyrotechnic raw materials were measured with the direct current method. One metal powder with the
electric resistance below 100Q showed the electric resistance above 10° Q, though most of metals had
low electric resistance below 100Q. It was also observed that some metal powders had only high
resistance above 10° Q. Such large change of the electric resistance may be attributed to the thickness
of oxide films formed on metal powder surfaces. It was suggested that if the films were thin, the
electric resistance of metal powders were determined by the contact resistance among metal particles,
and if they were thick, the electric resistance of metal powders were determined by the electric resis-
tance of their oxide film. Most of oxidizers had electric resistance ranged from 10° to 10° Q. But some
oxidizers showed the electric resistance above 10° Q and others did below 10° Q. It was deduced that
the electric resistance for oxidizers were determined by their own resistance.
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