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% M| Hye Hy, 4H

A < - [CII REEE E &

“C (kg) | (em) | (em) | (em)

2y R 1 24 2 38 29 9

ks QAEBRVT 2 15 2 28 28 0

Al IR B 3 12 2 32 30 2

To LT 4 T~11 2 31 30 1

5 — _ e A | iR 0

67* 67*

7.5 40 37 3

KCIO, Bk 2 7.5 5 48 41 7

3 9.0 2 140 138 2

NH,(CIO, nitk | 20 2 69 63 6

KClO, Nk 1 16~16.5 2 67 64 3

KNO;, ik — — — - - —

KCIO, mE% 2, NH,CIO, 3R A0siER, fho
BARRBHENRKREVCLER LTV 3, L#H
KCIO, mEl%k 1 & 21t kg 8z X 2B ERT.

R EE S R I 60kg, 50 ERBACfTh D
Tedbot, BELEORRIAKES L CEEIXE 7Y
VEROHA 22.0°C 8L 19.5C o 2{8], i 19.5
CeI@E32Th 5.

V. # %

6 1 F=S0FIUEIOT

RIEBVTHRL 2 ) VRO & 41 EORBAD
BRI 20k, Thizk 3L Hy TRF—-FOW
BUENR LTV, Hy TRBALHERZ—-FRLER
HEREDTEZ ERMbh 3. Znkikk 50 BR
BRIV VRICHTIR) BRENRIFTH 5.
Fig. 1 XY Fig. 1| ¥ B +5I1C, 4 He %
72it Wi ORBARITRICE >TSS TV 328,
ZOFBOBT IRHMBED THEREER TH 5
» BRFASFR—BRARIC >V T=okSh T3
bORMBUYENTEZ L ERTLOTD S, 2hidS
KOBER-ONKBHOT— & LU LR ETT L
OENLTHB. ZOBXICED LEHEN L L TBK
FERH Y o A ERV B AN BRENEZ L
rashs (Fig 1,3, 5 7, 9 M), #zidFig. 7
Iz hid Hs, i3 KClO, 70% BETH 60cm 0 d
FT. Thidlfiiksbi} tdHd5h, ToRBRTH
S 5T Lzl Mok, HoBIERIIcoVTit
0L 5 EEHRER IR bh, toRBRS
LT SHRERKERV VD EERBAS,

6. 2 BEOEEIZTOVT

BRBRIL 0~30°C LANDIRBEC4To %, BE QRS
ZowTRTSFM TRV, HoTHERMIZEL bh
ARERLMEBEL Hok. (Fig. 1| KCIOs nifiA,
Fig. 5 KClO, 509% Bdi%)

6. 3 EEIONIFFH L TDOBE

FHRR X UEMROFMER O RIZOVT, 4R
2T Hypy BET Wi 0fep b0 X D IFFIRES
_R3L, BENIFRSHES. chirtTiR2sk
U3 3 ol 227c. BRILFIOAFOXRDIEMOK
REESPOERLHA % &R, Witz oRhizizss
o sy vE, KCIO, Hitk, NH,CIO, Hitkmill
BIRL, »OoBFO-HRERBEELRAL TS,

KHORE 2, 3 K2V TROZ EXBBREND.

TERREE

4. No. 4 oA (BHBAIRPHELAEBOR) ¥
TREBENXCIY VRREXDVLBBRTHER, o<
DEERIh I D LEBRIERDA T3,

v, TAI=0h, BREGBNLETIBATRE
DEAEHRIE 5 KCIO,, NH,CIO, Mtkn NIz L
» ERiEh L YHRLEASMRNREET S,

. BEOHUFREENOEHE D L USRS
ORI L Y K& (BESh B, S, AsS;, SbS, 1t
BACAIOMRDIETIZH &3 A IT IRz o L CRESUR
Thd. THIIRALRBILZ L THB,

=. EtH o M & L T ik KCIOy, NHCIO,,
KCIO,, KNO; nlffiricsRiciz 5,
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F 2 HHBERBRTRRIENA R

No. EARMMR Chey BERE
1 KCIO, (30)+S 15 25.0
2 KCIO, (50)+As;S, 20 20.0
3 NHCIO, (55)+S 22 25.0
4 NHCIO (30)+SbS, 28 23.0
* 2y URR 28 15.0
5 KCIO, (60)+5 % 20
6 KNO,(30)+S 29 25.0
7 KCIO, (30)+5b,S, 32 18.0
8 NHCIO,(50)+AsS; 3 2.0
5 KCIO,(15)+As:S; » 52
10 KCIO, (80)+ Lt 37 24.0
11 KCIO, (95)+Al 48 5.0
12 KCIO, (55)+5bsS; ® 50
13 KNO,(30)+AssS, 50 26.0
14 KCIO,(75)+C 8 5.0
15  KNO, (30)+Sb,S, 58 18.0
16  NH,CIO, (50)+Al 61 23,5
17 KClO, (60)+C 63 7.8
+  NHCIO, (1) 63 20.0
+  KCIOy (tik) 64 1.60
18  KClO, (80) + Lt} 64 26.5
19 NH.CIO, (85)4+C 65 180
20 KNO, (80)+Al 73 20.0
21 KCIO,(50)+Al 5 180
22 KNO,(75)+C 92 20.0
B3 ERBERRABBENFR
No. AR s HBEBE
1 KCIO, (60)+ As,S;, 0.938LF 17.0
2 KCIO,(75)+S 272 2.0
3 KCIOs (35)+5bsS, 5.8 2.5
4 KCIO, (50)As;S; 9.36  22.0
5 KCIO, (50)+SbsS, 243 2.5

B iz F T Wie=60kg LETH-T, WL
fomEEBAr,

BRI

4. ZOBRPRERBRIZETHAERLELOIR
BiBA L LT As:S:, S, SbiSy A ThHho, HIB,
B, REmISURTH 5.

v, KCIO; & AsS; 3724k S LoRAHORE
BERREROBE LIIIFIPEL T3 - L ERAT

Yeol. 24, No. 6. 1963

_RETCHB, WL KCIO; L AsS, LoBRE&HIL,
FERRBTRSOBAL VSURTH 5 BERER T
iz choi,

VI ¥ .

BERSESFEL L TR—-SHEtRF—#mictK
PRBEFTV, BAELNTHL L ROBHE 212K
OWERIBOTIhEHRL T SR ERAL, &
*o JIS REREIZ X 3 10 EIAERA & Wiz 50 BEAREA
LERGLIE. S TOENBEADBIZ L2 TRIBA
DREYEZ RO LI ZOFERBRELRBKOME
BEEDELLTHBRONER RABAERDIZ L E
Bz, RBPBORREDE{FEoZ LHEHES
DT, IHF - TERORRERETHIZH TS0
LELBNS,

FPEORBRMEBR L TROKREM .

L. 10 BIRBA L 50 ETRA & o252 F o BRBI
Kb X358, HYEKEVEESEHY (30em BEFIZRE
£) ARERomEBAAEEL L T 3B 8IIRERD
JIS 12k B I0EIBA TR EORIENR—ZICEV LB
bhs.

2. TEEORREE L BB L X ARRER CImAMIIE
LoEnsHTw3,

3. FRREFIZSOWTREY ) VERINHL+5 L
&, Zhi ) bRBEDARIBz b2 1Y
Bl

4. —RRIZBECEEERETETEREVIIICE
523k, 1. BHISHOMNE, 0. RoBSAR,
M. BcAoMEL &) BRI mMEH AL R
MBERIEY.

5. BREEEEIRIZTBBIEsANL S, As,S,, SbsS, 0
MEFEREEREFOLEHTHONL, (BLZhizk
FROBEANOLATEVHBSZ L THY, MHITHEBEN
DIELONRLEN, ZORRIZEEERTYEV,)

6. FERDERAHLE LTRI—IfkBAICH
WHENR TV AR ELR TS ERAHL b Kk
ARVBETIIDD. ThALDIZIZBOL iy
KEKREEERICT SRRSO R LEL L5,

7. ZORBRTRHEHRROSAREEALRDIZ
SEEAVEY, ZhoRBRCRETREEEOflico
\(‘Tﬁ%ﬁbgm*fz»‘Oko

AEFFIRF33EIZH L D 3BES Blzh VRS K
IHREHARABICTITORL IO TH B, ZOifREE
BAE O EMSERE, LTI RTZO
REANTPWDH O TRV LA AR, TRiENL
TRV ARAREREREOW R ERT 5.

ARFFRILAFA34E 10 419 B L2 IR Sl AKS
PRBEREREIZBNTEO—PERR LS,
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b4 [
1), 2), 3) U. S, Naval Ordnance Laboratory,
Sensitivity test of primers and detonators,

NAVOD OD 5823 (1951)
4) JIS-K 4810 (1951)

Sensitivity Test on Fireworks Compositions
I. On Fundamental Compositions
of Two Components (Powder States)

Takeo Shimizu

Sensitivity test on fireworks compositions
has taken place during past five years. A
Sakashita drop hammer test machine and a
Yamada friction test machine are used. The
test is done as follows : first the test is
begun at a point (which means a definit value
of a hammer height H or a weight pressure
W) on which the sample seems to be easily
exploded, and the same tests are repeated at
the same point until an explosion occurs. If
we have an explosion, the point removed
downwards over a small interval 4H or 4W
and tests are carried on in the same process.
Then we have a ten times unexploded point
and a fifty times unexploded point.

Fireworks compositions which are used as

samples in this test are mixtures of oxidizers
and fuels shown below, and these seem to
be the most fundamental.

Oxidizer : KCIO;, KCIO,, NH,ClO,, KNO,
Fuel :S, As;S;, Sb;S;, Asa carbon,
Aluminium powder.

Figures show the results of the tests.
Note that the vertical coordinates for friction
test don’t show the weights per unit area
but total weight pressures. The most important
conclusion is that, we should have more interest
in kinds of fuels rather than kinds of oxidizers
when we apply this result to safety precautions.
This study is completed at Hosoya Fireworks
Co Laboratory. (PL Fireworks Co. Ltd.)
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