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AN INVESTIGATION ON LASER ATTENUATION

THROUGH SOLID PROPELLANT FLAMES
Zhang Ping and Xu Rongfu
(Beijing Institute of Technology)

ABSTRACT Attenuation experiments are introduced with the emphasis on a
YAG pulse laser system with wave length of 1. 06um. The experiments include two parts:
first, the measurement of laser signal attenuation through the flames above the burning pro—
pellant strands in a strand burner in order to compare the relative attenuation characteristics
of different propellants; second, the measurement of laser signal attenuation through exhaust
plume of a scaling—down single chamber—dual thrust solid propellant rocket motor in its sus—
tain period. The experiments demonstrate that an obvious difference in the relative attenua-
tion (from 2.6% to 12.7% ) exist among the various propellants (DB, PS, HT PB and CMDB
propellant) at same measuring conditions; the Al content in propellant formulation is a major
factor of the attenuation; and the attenuation of the scaling—down motor plume (35.7%) is
more severe than at of the propellant strand flame because of the longerpath and the higher
concentration of particles in the plume.

RESEARCH ON CRACK COMBUSTIONS OF PROPELEANT GRAINS
Li Lu and Pei Haitao
(Beijing University of Aeronautics-and Astronautics)

ABSTRACT On the basis-of experimental study Jof \crack combustion of both
composite and double-base grains a~ecomprehensive static’ igniting model has been estab-
lished, which considers heat'convection, heat-conduction; heat radiation, erosive burning effect
and the influence of acoustic oscillation chamber. T-wo-sets of partial differential governing e~
quations have been derived. As a result of-their numerical solution variations of many princi-
pal parameters have been obtained such as-the flame spreading velocity, the pressure distribu—
tion, the temperature distribution andthe hot-gas velocity distribution. The essential be-
haviours of propellant crack gombustion could be easly predicted. For example, the flame pre-
dicted spreading velocity is proved in quite good agreement with the experimental data. This
model is possessed of extensive applicability not only for the double-base propellant but also
for the composite propellant.

OPTIMAL DESIGN OF COMBINED STRUCTURE OF NOZZLE

CONIC SUPPORT AND CASE JOINT OF SOLID ROCKET MOTOR

Jiang Hua, He Zixin, Chen Ruxun
(Shaanxi Power Machinery Research Institute)

ABSTRACT The optimal design of the combined structure of nozzle conic sup-
port and case joint is completed by means of a mixed method of optimality criterion method
and mathematic programming method. A valuable method and helpful conclusions are sup-
plied for decreasing structural mass and optimizing shape of nozzle support. Calculation of
practical examples shows that the multi-conic support is better than single-eonic one espe-
cially a short shell near the flang is approximate to cylindrical shell which can decrease the
stress peak efficiently. The thicknesses of the shells and the flange, the thickness and the
width of the case joint are dereased magnificently, therefore the overal mass of the structure

is cut down by 16.35%.



