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Table 1

Sample list and components

mark components weight ratio weight %
a’p KCl10,/AX(p) 10:4 71:29
alp KCl0,/Al(p)/S 10:3:1 71:21:8
alp KC10,/Al(p)/S 10:3:2 67:20:13
b'p KCl10,/Al(p) 10:4 71:29
blp i KCI0,/Al(p)/S 10:3:1 71:21:8

- bip KCI0,/Al(p)/S 10:3:2 67:20:13
mark components weight ratio weight %
a°A KCl10,/Al(a) 10:4 71:29
a'A KCl0,/Al(a)/S 10:3:1 71:21:8
a’A KCl0y/AN(a)/S 10:3:2 67:20:13
b'A KCl0,/Al(a) 10:4 71:29
b'A KCl0,/Al(a)/S 10:3:1 71:21:8
biA KCl10,/Al(a)/S 10:3:2 67:20:13

Al(p) means pigment aluminum Al(a) means atomized aluminum
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Fig. 2 Thermal analysis of components
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Fig. 3 Thermal analysis of bangers including
potassium chlorate
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Fig. 4 Thermal analysis of bangers including
potassium perchlorate
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Table 2 Results on the ignitability test with
cerium —iron spark

ignition ignition
Sample frggluency Sample | (erlency
a’p 5/5 a’A 0/5
alp 5/5 alA 1/5
alp 5/5 alA 3/5
b°p 5/5 b°A 0/5
b'p 5/5 b'A 0/5
b?p 5/5 bzA 0/5
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Fig. 5 Burning velocity plots of bangers

‘e v A—BKTER KRR O R % Table.2 127
+. Al(p) ROFELEH KPR T~NTS/5CTHHDI1R
L, Al{(a) %Ti20/5~3/5TH 5, Al (p) RiXKIE
2K LCEBICRERTA D, Zhiz, Al(p) 8RN
PLCHRERMNAE L, BRIERTICIEECH Db
#HErbhd, HEEH V2 4—Al(a) FTI, BX
DOERRHBIZ ERE[FKBILI -, HEBKEH Y
& EBRIMORIEH, XRS5 FHEAS,
3.3 BMEE

W o ME R Y Fig.5 1271, Al () Hiz,
MEEEIE% Ly, b LSRRy rLt
Al (p) FizE\EETRYEETS, REZEEH KIE
LERIBFEN 5B, LT, Allp) RicoLTHh~N3,
EHRE# Y Y AR LBERGEN Y v &K BT
k., EBREHY Y LA ROHHRBELEELE L, HIRES
AV LRk BEREI Y Y LRORNICEVTLE
WOWMEN S 0 L RPEEEIIET 5,
—BREBKAESORFEER G L RETR

—501—

A over 80 ce
—

P"
da A
30
s Kclo0, A
< D
2 207 oe A °
- l:ln:cm3 ° o
< 4 (0]
A
10 ]
i Ol ePeTH
0 8 13

sulfur contents(vt.X)

QO :chlorate bangers vith Al(a)

@ :porchlorate bangers vith Al(a)

/\ tchlorate bangers vith Al(p)

A :perchlorate bangers vith Al(p)
hamser wveight Skgf

Fig. 6 Results of drop hammer test (1/6 points)
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Fig. 7 Sulfur effect on impact sensitivity
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Fig. 8 Results of friction test (1/6 points)
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Sensitivity on the Bangers containing Aluminum Powder
(KCIO; or KCIO4-AI-S) *

by Syuji HATANAKA**, Akira MIYAHARA**

The effect of KClO3, KC10,, Al powders and S on the bangers was studied by various
sensitivity tests as follows : differential thermal analysis, ignitability test, friction sensitivi-
ty test, drop hammer test, and burning velocity measurement, etc.

Following conclusions are obtained : Bangers containing KClO; is more sensitive than
one containing KClO,. Bangers containing pigment Al is loser in friction test than one con-
taining atomized Al. But in the other tests, pigment Al powder makes the bangers high sen-
sitive than atomized Al powder does. Al powder has much effects on ignitability of bangers
than oxidizing agents. Addition S to bangers makes its burning velocity slow but makes

high sensitive.

(*Study on the Reactivity of Explosives for Fireworks (1)
**Inspection Center of Toy Fireworks, Japan Pyrotechnics Association, 18—17
Kichijyo, Ishimakinishigawa—cho, Toyohashi—shi, Aichi, 441—11 Japan )
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