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Table! Effect composition on whistling noise of the compositions of various aromatic compounds potas-

sium perchlorate

Sample Note

Fundamental

Harmonic tone Harmonic tone
(twofold) (threefold)

Hz

dB Hz dB Hz dB

C.H, (COOH), : KCio,

=25 : 75 (by wt.) no-whistling -

C.H, (COOK) (COOH) : KCIO,

=30 : 70 (by wt.) whistling 2400

100.0 4725 74. 8 7350 69. 2

C:H5 COOK : KCI10,

= 25 : 75 (by wt.) whistling 2300

117.4 4600 96.5 6875 89.5

Paper tube, diameter ; 0.93cm, length ; 5.65¢m, and length of tube above the burning surface ; 2.34~

2.83cm
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Table2 Effect of linear burning rate and gas evolution rate on whistling noise of mixtures of various

aromatic compounds potassium perchlorate

~ Sample

Linear burning rate

Gas evolution rate

" C.H, (COOH), : KCIO, = 25 : 75 (by wt.)

0.318cm/sec 1318cm/sec (838cm/sec)

C;H, (COOK) (COOH) : KCIO, = 30 : 70 (by wt.)

0.565cm/sec 1855¢cm/sec (1180cm’/sec)

CH, COOK : KCIO, = 25 : 75 (by wt.)

0.597cm/sec 2032cm/sec (1292cm‘/sec)

Paper tube, diameter ; 0.93cm, length ; 5.65¢cm, and length of tube above the burning surface : 2.34~

2.83cm
5000 f = 10878(L+0.6r)**'*
4000
3000 |

2000

Frequency (f Hz)

looo [ S U D S NI UM NN SR S §
2 3 4 5 6 7 8 9 10112

Tube length (L+0.6r cm)

Fig. 6 Effect of tube length on frequency for whis-
tling noise Conposition ; C;H; COOH :
KCIO, = 2 : 8 (by wt.)
paper tube, diameter ; 0.9 cm
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Thermal behavior of the mixtures of aromatic compounds with potassium
perchlorate
(Study on pyrotechnic whistling noisg)

Michio Koga* « Koki Ishikawa* » Masami Sonoda* Li Jing *
* Toshiaki Tsuru* and Shun-ichi Yoshinaga*

The mixtures of potassium salt of aromatic compounds such as benzoic acid, terephthalic acid and
salicylic acid and potassium perchlorate were widely used as a pyrotechnic whistle composition.

In this report, the pyrotechnic whistle compositions of the mixtures of aromatic compounds with

potassium perchlorate were investigated by thermal analysis, calculation the gas evolution rate by

measurement of linear burning rate and sound tests such as the waveform, frequency and sound

pressure analysis of the whistling noise for contained whistling noise compositions. The results

obtained are as follows:

1) Compositions capable for producing whistling noise are the mixtures of potassium salt of aromatic

compounds such as potassium biphthalate and potassium benzoate with potassium perchlorate

which proportions are in the stoichiometric composition.
2) It is suggested that, terephthalic acid which sublime before the reaction with potassium perchlorate

is unusable for whistle composition due to the cause of decreasing the linear burning rate and the

gas evolution rate.

3) The harmonic frequency of the whistling noise was integral multiple of the fundamental frequency

as opposed to anisoploid of the fundamental frequency. Therefore, whistling noise was considered

to appear by the resonance of the open tube and the tone of the whistling noise can be synthesized

from the fundamental frequency and the harmonic frequency.
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