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HYDROQUENCH OF ALUMINIZED COMPOSITE

SOLID PROPELLANTS
Yin Jingi, Wu Xinping, Li Zhaozhong, Wang Youhong, Wang Ang
( Northwestern Polytechnical University)

ABSTRACT The extinction process of three kinds of aluminized composite
propellants by liquid injection has been experimentally investigated, according to the liquid
quench model of solid propellant proposed by the authors. The experimental results indicate
that( 1) T he liquid quantity requirment(LQR in g/ em’) for reliable extinction varies significantly
with the energy of propellant in the relationship of LQR  0.1Qr (Qr kl/g the heat

relased by the propellan at constant volume); (2) The extinction speed increases and LQR
decreases with increasing liquid injection pressure drop; (3) LQR increases with increasing
combustion chamber pressure for propellants having positive pressure exponents. In addition to
LQR. there exists a non-dimensional parameter which summarizes the effects of energy and
burning rate characteritics of propellants, liquid injection pressure drop, liquid properties and
combustion chamber pressure on the liquid uqench process. If the parameter is less than a
critical value, the extinction of propellant by liquid injection is not obtainable. The examination
by means of the scanning electron microscopy demonstrates that the appearance of the burning
surface quenched by liquid are different from those by extinguished by rapid depressurization.
The surface profile is porous and a lot of oxidizer particles are dissolved during liquid
quenching. This fact exerts an influence on the reignition of the quenched burning surface for

stop/ restart solid rocket motors.

CALCULATION OF TEMPERATURE COEFFICIENTS

FOR THERMODYAMIC FUNCTION
Tian Deyu, Weng Wujun, Liu Zhengyuan
(Nanjing University of Defence Technology)

ABSTRACT T emperature coefficients for themodynamic function are determined
by means of a simultaneous least—squares fitting of heat—capacity, enthalpy entropy, which are
described as polynomical equations in temperature. After some mathematical treatments and
programming, exact numerical solutions can be obtained. Even some of solution errors are less
than those given in reference[ 1] [2]. The first and systematical calculation of the temperature
coefficients for combustion products of the copper element has been completed. T he function
ensures the equal values at the cross point of the two temperature intervals (such as 100K). In
fact, this method provides the reliable data of the temperature coefficients for the calculation of

the propellant performance.



