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Fig. 1 Measurement circuit of the firing
energy of the fuse head using
electric discharge from condenser

R, ; Variable resistance

R- : Resistance of fuse head
S, 8; ; Switch

C; Condenser

E; Cell
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Timer W Amplifier

S
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3
S‘uvl?c Gate Gate
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cE- {1 _ __t_ } (9) Fig. 2 Diagram of measuring curcuit for
Re excitation time of fuse head by
2L, RC Iiﬂ?ﬁ& steady current.
16 (272) IRXRIELE



Zo¥EROTw sy - ¥4 TS5 2% Fig. 2 IR
4, 0.5~10amp. ¥ TORIFE 50 p.sec HAic 50
m.sec ¥ THBEHREZ VO TH 5,

2.2.3 BATHNDR, RPERBHONE

WHIZEST, FREAKEICS SHEAFAKLR
TP AR, BRAKRHE (50% BX o A
ZRIE L,

PIEAFEHL T, RA0BORBEETHY, B
LRKBEBERD, S77 X YBERABKERERD
Je

2.2.4 WIBIZHT HEREED

Fig. 3 1R FiEic kv, #5208k (e
JEEE) 2 20cm R SITERL T, Hkfo—mk
D AR, BIEKEEEERR o SR i ER S
A, HAHROFE L, RBWH OFEE £ M2 T,
AROEEERB U, Fox OEREIC SV TH20ED
HRRETARY, BELEAXROMEERD,

Sadty fuse

Pimavy explosive

Fig. 3 Sketch of Bick Ford Fuse test for
the primary explosives.

3. ERERBUICER
3.1 RMRFEEAIRHMOMNE
v ¥V E—ERERD Y SRIROHERARLELTA
KFEE2{D, Fig. | oRKRICE>TRAAR & &
2 TRRARETEL I,

Table 1 Relation between excitation energy

and peak current of circuit.

Condenser; 30x4F, D.C.; 360V

Bridge wire; Diameter 0.03mmg¢

Length 1.55mm
Resistance; 0.50~0,602
Priming composition;
Ph{SCN),(5):KCIO:(5)

"Current (Peak) | Time constant [Excitation energy
__(Amp.) (m.sec) | (mws/2)
9.0 0.00 2,33
6.5 ' 0,12 | 2.45
3.7 0.40 | 2.8
3.0 0.75 i 3.12
2.2 L4 340
1.6 41 5.10
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AR, FLEBUSEEER (OV/E) %
SEERMLT, 360V &L, 27 4—FRIX 304F
ERV, IR 22 TRIREME R L, #f
% Table 1 iz

ERNSBONRE Sz, REEFIVPE L BIC
OhT, BRHBUEKEL LD, 2oz ki, /I
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AAF—IRELBBIL L, BRENESHTEAY
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FEk— B FEEL, ThEMERM LK 2> THAKE
BRERTOHRERREANE =L L. ZORKE
#, Fig. 4 1257+,

oy
-

Excitation energy (m. joule/{2)
w H
T 1

2 N . N .
0 ! 2 ]
Firing Current (Amp.)

Fig. 4 Relation between excitation energy and ‘
current for the lead thiocyanate-potas-
sium chlorate fuse head.

Bridge wire; Pt-Ir, 0.03mmg X 1.55mmL
Resistance; 0.55~0. 602
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Table 2 Relation between temperature (°C)
and induction periods for the priming
composition of lead thiocyanate-pota-

ssium chlorate mixture

" Temperature | Induction period
C) (sec)
220 | 0.9
210 ] 2.4
200 ' 6.1
150 T 15.3

Zoffilnb, YT ¥ Lar LERHT (22) Rizfe
ATae, ‘

Lnt=2.04x10*/T—41. 3304 ix]
13

r=exp (2. 04X 10¢/T—41. 3304)
=1,1239 X exp(2. 04 X 10¢/TH X 10715 P4
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Fig. 5 Excitation energy as the function of
mean firing time for the priming
composition of the lead thiocyanate-
potassium chlorate mixture.
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Table 3 Temperature of the bridge wire
and the energy balances as the
function of firing currents for
the priming composition of lead
thiocyanate-potassium chlorate.

Current E x::ii‘tnn(t:ion ;l;ape T E E»
(Amp.) | (m.sec) (°C) (m. joule) {m. joule)
0.62 14. 84 29 | 0.95 2.07
0.70 6.35 301 0.8¢ | 0.8
0.93 312 347 1.05 | 0.38
1.58 1.07 368 L1 0.31
1.99 0.65 380 1.18 | 0.18
2.34 0.45 395 1.20 | 0.10
3.10 0.29 426 | 1.32 | 0.16

k9T, BKOEEZRETS L &M
12, WEMIzL-oTRY, BFRMEMXKECLEDIZ20
TEwtiisins,

BHUEIR E1 2o Ta S L, @idfficizsizcosh
TE LY, B #A 2.0amp % #x SHEEN
by I AAF—IZRFAHBRITNEBDHTLAH
(5%, ¥ s So b 18

3.5 SRANBOARIRLY—
BIRO&RTEE—EICLT, AKEOMBUIL>TH
KZINF=RED L HIEL T EHLI

o &L B—HRRE Y ) OERIRGY, DDNP, 7+
Sy, FY=rrbLyAT R, BR (B &9
A v F = X THHBMRIRA L T AXKE E 2 ¢
Y, SAROMBUz L2 THEKZRIVF—NEDLH
(g3 { g ¥ X o 1200 A0

B, 0.03mmg 0 P—Ir fi%H8U8L, T
BIEPLE 0.55~0.60 2 IZHFBIL o AKHBIEWE
Lzt Table 4 255 . X, co®icd, fHR
MBIz X2 TRD KA (BAR I, Ssec DL E
OFRLBHETIIRB L.

Table 4 Excitation energies and ignition
points of various primary explo-
sives.

Condenser; 30pF, Voltage; 100V

Excitation 'lgnition
Primary explosive energy point
(mws/&) (5 sec. delay,°C)
Hg (ONC). (powder) 3.90 I 204
DDNP 3.26 176
Tetracene 2.42 147
Lead Siyphnate (powder)] 3.76 292
Pb(SCN);—KCIO, 3.63 205
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Current (Amp.)

Fig. 6 Excitation energy of various fuse
heads as the function of the firing
current.

Bridge wire ; Pt-Ir. 0.03mm¢ X 1.55mmlL

Resistance ; 0.55~0.60 2
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Fig. 7 Relation betiween firing percentages of
various fuse heads and firing currents.
Bridge wire ; Pr-Ir. 0.03mmgx 1.55 mmL
Resistance ; 0.55~0.60 2

ZnF537ELERLT, BATAKRH, BN
X (50% FKROEFM), FoPEXEHERL
7emt Table 5 TH 3,

Table 5 Sensitiveness of various primary
explosives for the firing current.

Non | Critical Complete
firing | firing | firing

current.| current. jcurrent.
(Amp.) | (Amp.) | (Amp.)

Hg(ONC).(powder) 0.45 0.55 | 0.60

Primary explosives

DDNP 0.35 | 0.41 | 0.49
Tetracene 0.34 0.38 | 0.44

Lead styphnate{powder) 0.42 0.48 0.56
Pbh(SCN),—KCIO, 0.40 0.45 0.54

KRS 613, TR MK L Fobaikl
FEoLEENPEVERRAE L. BREIC L D AKX,
SERIc LA AARLATEABRE LY, 2EMAIZ
X BBUEAER L IRAAYIZ RO T 5,
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Bz ANE—OFFILRI—L 25,
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DDNP » #REEH Y ORALELZ THREED
<Y, BRE—UFHHRERD 5 &, Fig. 8 0k
i2hhd, X, ZOY53706, BMREXET L HHR
H Y ORSBOMEERD 5 L, Fig. 90X Hichk
B,
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Fig. 8 Firing percentages of the priming
compositions of diazodinitrophenol-
potassium chlorate mixture as the
function of current.
DDNP:KCIO; (weight ratio) A. 1:0, B. 2:1,
C. 1:1, D. 1:2,
E. 1:3,

Bridge wire, Pe-Ir. 0.03mm¢

Resistance, 0.55~0.60 2

45

Critical firing current (Amp. )

[} Lo 20 0

Weight ratio of potassium chlorate
in priming composition
Fig. 9 Critical firing current of diazodinitro-
phenol and potassium chlorate mixture
as the function of mixing ratio (weight)
of potassium chlorate.
Bridge wire ; Pe-Ir, 0.03 mmg.
Resistance ; 0.55~0.60 2
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Fig. 10 Initiation percent of various primary
explosives as the function of distance
in Bick Ford Fuse test.
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Table 6 Sensitiveness of various primary

explosives for the spit of safety

fuse.

T T ;-}\Ipn CéZiﬁal"Cc)ﬁmpleté
. . ring ring ring
Primary explosive distance distance | distance

(em) | (em) | (em)

Hg(ONC). 254 157 i 6.0
DDNP 29 | 19.0 8.0
Tetracene | 31 l 20.0 [ 9,2
Lead Styphnate ‘ 22 [ 161 | 7.5

HREEY VEORBMERZME 3 Lizk2T, #Bk
AUE, ERTIRP0MMIc Y, DDNP cixgikic
DM, KIBIZHTSMEL ML /- LRRAF BT
MREL T, EBRAKBETCHETSL, Table 7 0 Xk
STk Be

Table 7 Sensitiveness of priming compo-
sitions for the spit of the safety

fuse.
Prlmary exploswe C-l:ldéal fél(':iltlllg) dlSEche
Hg(ONC W7): KC]O;(3) 16.2
DDNP(5):KCIO:(5) ! 18.6
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Behaviours of Primary Explosives, VI,

“The ignition of Primary Explosives by hot wire and flash.”

Kazumoto Yamamoto*

The present paper described an investigat-
jon of the behaviours of primary explosives
affecting their ignitions by heated filaments
.embedded in the medium and the flash from
safety fuse,

The filaments were composed of fine P:—
Ir resistance wire and were heated electrically,
the critical thermal energy required to cause
ignition being measured for various primary
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explosives,

the heat
supplied to the ignition system always equals
the heat gained by the system plus the heat
lost the absence of any term respecting heat

For a given ignition system,

generated by chemical reaction being signifi-
cant,

The increase in ignition energy with incr-
easing time of ignition is wholly attributable
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to the heat losses sustained by the ignition
system during the heat process.

In the sér_xsitivity measured for mercury
fulminate;, diazodinitrophenol, lead thiocyan-
ate-potassium chlorate, lead trinitroresorsin,
and tetracene, their order (from higher to
lower) is: tetracene, diazodinitrophenol, lead
thiocyanate-potassium chlorate, lead trinitro-
resorsin, mercury fulminate. -

This order is different from the order of
sensitivity measured by uniform application
of heat.

The primary explosives like as lead trinitro-
resorsin which is chain molecules structure
is initiated easily by the instantaneous appli-
cation of high energy. On the other hand,
mercury fulminate and diazodinitrophenol
which is mono molecule crystals show the
same excitation by the different application
of heat.

(* Research Laboratory for Ashahi Chem. Ind.
Co. Ltd,, and Department of Chemistry, Institute

of Technology, Kyushu.)
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