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Table 1 Sample compeositions

Sample Grain Type Case Material
a Center perforated .Steel (§45C)
b Three slot Steel (S45C)
c Center perforated Carbon/epoxy
d Three slot Carbon/epoxy
e Center perforated Carbon/epoxy/film
f Three slot Carbon/epoxy/film
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Fig. 2 Time-temperature histories
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Table 2 Temperature rise rate [ C/s]

Sample B C D E F G
a - 6 1 0.60 0.40 0.33
b 10 4 1 0.77 0.66 0.43
c 10 5 1 0.60 0.40 0.33
d 10 5 1 0.77 0.93 0.43
e 50 5 1 0.60 0.40 0.33
f 15 5 1 0.77 0.93 0.43
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Table 3 Gas compositions

No CH, CO. N:0 Cco NO CH:0 [ NO: | HONO | HCN
1 25.1 66.7 - - - - - - 8.2
2 - 89.6 - - - - - - 10.4
3 - 9.9 2.1 23.9 28.6 19.9 9.6 0.9 5.1
4 - 4.6 20.1 4.4 16.3 8.9 6.4 3.0 36.3
5 - 4.3 - 41.4 - - - - 24.3
6 3.9 9.4 21.7 5.2 29.8 - 3.6 2.2 24.3

No.1:Carbon/epoxy case, No.2:EPDM insulation, No.3:Double base propellant, No.4:
Nitramine (HMX) composite propellant, No.5:Ammonium perchlorate composite pro-
pellant, No.6: Ammonium nitrate composite propellant.
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Initiation mechanism in the fast cook-off test

by Eishu KIMURA*, Kiyokazu NAGAYAMA*, and Yoshio OYUMI*

The initiation mechanism of the FCO test was investigated by the chemical behaviors
of a motor case, an insulation, and solid propellants. Time-temperature history of the
rocket motor was less depend on the case material. The high burn rate propellants were
relatively easy to ignite and were on aggressive behavior. The gas bubbles generated by the
decomposition of the insulation and the propellant play an important role in the initiation
mechanism of FCO test. The initiation may occur at the interface between insulation and
propellant. Composite case was very effective to vent the decomposed gases before the pro-

pellant ignited.

(*Third Research Center, TRDI, Japan Defense Agency 1—2—10 Sakae,

Tachikawa, Tokyo 190, Japan)
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