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Initiation of Ignition of Solid Composite propellant

H. Osada & S. Kakinouchi

Initiation of ignition of solid composite propellant was studied by means of

thermogravimetry, differential thermal analysis,

Xray diffraction method, gaschroma-

tography and mass spectrum. From our experimental data, we obtained various conc-

lusions as follows.

(1) The crystal structure of NH,ClO, which is recrystalized from alkaline
solution, is normal, but that of NH,CIO, which is recrystalized from acid solution or

H.0, is defect structure.

(2) When the sizes of NH,ClO, are same, the rate of thermal decomposition
of normal structure of NH,CIO, is faster than that of defect structure.
(3) HCIO, accelerates the thermal decomposition of NHCIO,.

(4) Powdering NH,CIO,,

its defect structure changes to normal, and small
quantities of HCIO, are produced in NH,ClO,.

So the effects of powdering are not

only ot increase the contact surface area but to change the crystal structure and to

produce HCIO, in NH,CIO,.

(5) When NH(CIO; is heated, the defect crystal structure of it gradually

22

changes to normal, and its volume increases, and the production of HCIO, occurs. After
transition, the first exothermal decomposition occurs but on the way of this decom.
position, the sublimation of NH,ClO, occurs and then the remainder of NH,CIO,
decomposes exothermally at higher temperatures. So the decomposition of NHCIO; is
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affected by the surrounding atomosphere. At high pressure the sublimation of NH,C1O,
or HCIO, is suppressed, then the {rate of decomposition is faster than at reduced
pressures. '

(6) NiO accelerates the thermal decomposition of NH,ClIO, and combustion
velocity of Polybutadiene~NH,CIO, propellant in {the order of its specific surface
energy.

() At 190°C,
radicals in itself.

thiokol resin occurs exothermal curing reaction and produces
At 250°C, the bonds of S-S and C-S of thiokol break and CS.,
H.S and SO; are produced in gas phase. after that, bonds of C-C, C-O and C-H
break and carbonaceous gases are evolved.

(8) Initiation of ignition of thiokol and NH,ClO, propellant is occurred by the
reaction of thiokol resin with NH,CIO, and is only affected by the chemical nature of
thiokol resin, not by the reactivity of NH,CIO,.

(9) At 190°C polybutadiene resin reacts exothermally with HCIO; but at 290°C,

reacts with NH,ClO, NH,CIO; produces HCIO, in it, so the initiation of ignition
of this propellant is mainly occured by HCIO, which is produced from NH,CIO,.
(10) From differential thermal analysis, the effects of NiO and Al to poly-
butadiene resin - NH,ClO, propellant are not detected, but is detected from induction
period of ignition and gas analysis. NiO accelerates the ignition reaction but Al a

little.

(11) In reduced pressure or in N, induction period of ignition is longer than
in the air, and is affected by the surrounding atomosphere,

(12) We can see the tendency of combustion reaction of polybutadiene propellant
from induction period and gas analysis of its thermal decomposition reaction.
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