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(1) Furuororesin Viton A F F

(2) Epoxyresin Epicoat
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Fig. 1 Chemical structure of Viton A and Epicoat.
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Fig. 2 Thermal analysis of Viton A, stearic acid and
Epicoat in air. (Solid line; DTA, dotted line; TG)
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Fig. 3 ESCA spectra of Zr powder.
(1) Zr without coating,
(2) Zr treated by 10 g Viton A/1 L acetone,
(3) Zr treated by 1 g Epicoat/1 L acetone
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Fig. 4 Effect of Viton A coating on the thermal reactivity
of zirconium powder in air (1~4) and its mixture
with potassium perchlorate in Ar (5~8).

(1), (5); Zr without coating, (2), (6) ; treated by 2 g
Viton A/1 L acetone, (3), (7); treated by 10 g Viton
A/1 L acetone, and (4), (8); treated by 20 g Viton
A/1 L acetone
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Fig. 5 Effect of Viton A coating on the reactivity of
zirconium in air and its mixture with KCIQOy, in Ar.
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Fig. 6 Effect of Epicoat coating on the reactivity of
zirconium in air and its mixture with KClO, in Ar.
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Table 1 Effect of surface coating on the friction sensitivity of
zirconiumu-KCIlO, mixtures.

Concentration Amount of Friction sensitivity
of coating agent coating agent 1/6 explosion 50 % explosion
(g/1 L aceton) (mg/1 g Zr) point (kgf)(N) point (kgf)(N)
Without coating 1.2(12 N) 2.0(19 N)
Viton A

0.5 0.25 2.0(20 N) 2.9(28 N)

1.0 3.05 2.0(20 N) 2.9(28 N)

2.0 2.30 2.0(20 N) 2.5(25N)

5.0 3.62 2.0(20 N) 2.9(28 N)

10.0 5.23 2.0(20 N) 3.030N)

20.0 8.55 3.6(35N) 4.039 N)

Epicoat

1.0 4.68 2.8(27 N) 3.4(34 N)

2.0 14.76 3231 N) 39038 N)

5.0 31.54 3.6(35N) 4.4(43N)

10.0 41.17 5.2(51 N) 8.2(80 N)

Stearic acid

0.5 1.05 1.2(12 N) 2.2(22 N)

1.0 1.38 1.6(16 N) 2.2(22 N)

10.0 4.08 2.0(20 N) 2.6(25 N)

15.0 7.85 2.4(24 N) 2.7(26 N)

20.0 17.83 2.4(24 N) 2.8(27 N)
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Table 2 Sensitivities of primary explosives.

Species of Thermal sensitivity Drop hammer Friction Electrostatic
primary Tpsc Peak temp. 1/6 explosion 1/6 explosion  1/6 explosion

Explosives °O) (°C) point (cm) point (kgf) point (J)
Pb(N3), 302 342 over 50 0.040 0.014
AgN; 316 380 40~50 0.010 0.003
DDNP 166 179 5~10 1.000 0.125

TDSC; Temperature at which exothermic reaction commences
Peak temp.; Temperature which shows the maximum peak in DSC
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Effect of zirconium coating on the reactivity of
zirconium-potassium perchlorate composition

Hidetsugu Nakamura**, Atsusi Sibasaki*, Miyako Akiyoshi**,

ML

and Hiroyuki Taniguchi

Zirconium powder was treated by the acetone solutions which contained coating agents such as fureororesin
Viton A, epoxyresin Epicoat, and stearic acid. Then, sensitivities of zirconium powder with and without coat-
ing, and their mixtures with potassium perchlorate were studied by thermal analysis, friction sensitivity test,
electrostatic sensitivity test, etc. The results were as follows.

The mixture of zirconium powder with potassium perchlorate had high sensitivities, which were resemble to
primary explosives such as lead azide, though it misfired in drop hammer test. The coating of zirconium made
its oxidative reactivity in air and the thermal reactivity of its mixture with potassium perchlorate in Ar lower.
The coating also made the sensitivities of its mixture with potassium perchlorate lower, but the mixture still
had a explosion hazard because of its high sensitivities in friction and electrostaticity.
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