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DETERMINATION OF KINETIC DATA OF
ABLATIVE REACTIONS

Feng Lejian Wu Xinping

Abstract

A method combihing*f}i:eore"tiéal thodél 'with test results to determine kinetic
parameters (activation' energy and.. gmae;ppneqt;al factor) of ablative reactions for
carbon-base materials has been develoyed The theoretical model is based on an
analysis of a turbulent "hbun(fary h{ybr hve:J a carbon surface with thérmo-chemical
ablation, The boundary, layer “‘equatiqns; coupled . with surface sblation equations
and heat conduction equations are solved simultaneously and numerically and the
ablative type needn’t be pre-.gs_s,uméd in the calculation process, Ablation of ma-
terial with oxido-gas has been tested in an arc-plasma jet which simulates the
flow conditions at rocket nozzle thraat, .Compared computional results from the
proposed model with experimental data,the chemical kinetic properties of the ab-
lative reaction are obtained, The cheniiqai kinetic properties of graphite reacting
with CO,,as a practica;l example,was determined in the paper,

Keywords, Ablation, Nozzle throat, Solid rocket engine, Composite, Reaction

kinetic chemistry,Parameter estimation
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THEORETICAL SOLUTION OF THE CHANGE
OF DEPOSIT THICKNESS OF ALUMINA WITH TIME

Gao Yie -_ Zhang Jiaxin

Abstract

Based on the heat transfer theﬁry,a solution is obtained to predict the change
of the deposit thickness of alumina with time on the nozzle wall of a solid rocket
motor,The temperature distribution and the thickness of the deposit layer along the
nozzle wall have been calculated The deposuwn rate,which is not a constant at the
initial period of the deposition process,can also be calculated, The trend of the
theoretical results agree with the experiment data from the engine interrupteed te-
sts,

Keywords. Combustion deposit, Solid rocket engine, Rocket engine nozzle,

Temperature distribution,Mathematical model



