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Table 1 Results of the drop ball test for potassium chlorate-combustible

contact mixtures
conhustible cellulose C sulfur red-phosphorus
mass of ball(g) 535 131 2.97
dia. of ball 2.00 in. 1.19 in. 9.00 mm
impact method direct direct indirect®?
Hso (cm) 6.0 11.5 6.17
logllse 0.78 1.08 0.79
g 0.07 0.15 0.17
Eso () 0.32 0.13 1.80x10°3
logEse -0.50 -0.90 -2.75
Judgement by smoke smoke noise
and noise and spark
S of firing 71’ (loghi= 70 102
at 3n (dB)*’ 1.0~1.2) | (logh=1.0)
S of no firing 78 67!
at 3m (dB)*’ (logh=1.2) | (logh=1.0)
71 71
§ of no saaple®’ (IosH:’l.O) | Clogh=1.0)
(lo§ﬁ=l.2)

a) Potassium chlorate-red phosphorus contact mixtures wvere too sensitive
to be tested using the direct impact method.

b) Noise level in dB (A,fast).
c) Data with a 2558 drop ball.
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Fig. 1 Effect of ball mass on logE s, of KCIO,

-red phosphorus ( O ) and KCIO ,
-Slllfm'(.). and g

Table 2 Results of the drop ball test:Effects of ball mass

Cozbus. ps? p» pe? ps? pe? | S| S S| s} s
Ball mass 2,09 | 2.97 | 4.08 | 5.42 | 7.05 |95.2( 111 [225 |388 | 535
(®
Ball dia. 8.0 9.0 10.0 | 11.0 | 12.0 [1.13]1.19{1.50|1.81 | 2.0
o} £z Lol L] m |in. |in. in. |in. in
tso (co) 19.2 | 6.17 | 4.68 | 6.23 | 3.98 [11.5]11.5]|4.58|3.64| 2.4
loghse 1.28 | 0.79 | 0.67 | 0.79 | 0.60 |1.06]1.068]0.660.56| 0.3
1 0.22 { 0.17 | 0.26 | 0.26 | 0.37 [0.08}0.15(0.09}0.08| 0.0
logEso -2.41 |-2.75 |-2.73 |-2.48 |-2.56 |-.97|-.20|-1.0|-.85] -.8

a) indirect impact , b) direct impact
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Fig. 2 Cumulative explosion rate on normal probability scale against logH for KClO;-red
P (indirect impact method, 9mm ball, 30 trials each)
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Table 3 Noise level distribution of the drop ball test for potassium chlorate-red
phosphorus contact mixtures (indirect impact, at 3m)

Noise level (dB) 88 ~90| S0 ~92| 92~093| 94 ~95| 96~ 98
Frequency 1 2 0 9 8
Frequency (%) 3.4 6.9 0.0 6.9 31.0
Noise level (dB) 98~100 | 100~102 | 102~104 | 104~108
Frequency 8 1 1 2
Frequency (%) 21.0 13.8 3.4 6.9
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Fig. 3 Frequency distribution of noise level at
3m in the drop ball test of KC1O;-red P
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Reactivity and Hazard Evaluation of Oxidizing Materials
and Compositions (V)

Impact Sensitivities of Potassium Chlorate-Combustible
Contact Mixtures by the Drop Ball Test

by R. LIU*, F. YOSHIZAWA**, N. TANAKA***, Y. KANEKO****,
Y. WADA**, M. TAMURA**, T. YOSHIDA**

A drop ball impact test has been applied for determining the sensitivities of following
oxidizer-combustible mixtures : potassium chlorate with red phosphorus, sulfur, cellulose.
Potassium chlorate-red phosphorus mixture was too sensitive to evaluate the sensitivity by
the direct impact, and for potassium chlorate with sulfur or cellulose the judgements of the
explosion were ambiguous. The logarithms of energy of 50% explosion probability by the
indirect impact method (a sample mixture was impacted through a steel roller bearing)
with five balls (2.09~7.05g) were found —2.75~—2.41) for potassium chlorate-red
phosphorus mixtures. Particle size distribution were shown to affect the sensitivities
significantly. Results indicated that for the mixture of crystal potassium chlorate was more
sensitive to mechanical impact than that of powdery particles contrary to potassium nitrate
with red phosphrus mixture. Cumulative explosion rate on normal probability scale was ob-
tained and discussed.
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