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AUTOMATIC APPROACH FOR 3-D GRAIN BURNING
AREA DESIGN OF SOLID ROCKET MOTOR

Gao Bo Ye Dingyou Hou Xiao Sun Liging Jian Zequn

(Shaanxi Inst. of Power Machinery. Xi’an. 710025)

Abstract: An improved automatic approach for 3-D grain burning area design of solid rocket
motor was developed. According to the input data of the design indexes and the whole variables,
the approach could automatically determine a number of probable projects of grain construction,
optimize the grain configuration geometry for every project, select the preferred projects, and ob
tain the final grain burning area design results. The approach was utilized in 3-D grain burning

area design of some experimental motors. The results show that this approach is practical and ef-

fective.

Subject terms: Solid propellant rocket engine, Propellant grain, Automatic programming , Op-

timum design
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Fig. 1 Finocyl grain construction

figure in forward dome
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Table 1 Numerical value ranges of performance parameters

Performance parameters Numerical value ranges
Variable value in forwand dome construction 2
Loading fraction of grain volume 0.85~0.95
Ratio of outside and internal hole diameters of grain 3~6
Ratio of length and diameters of grain =3
Burning area ratio =1.05
Type parameters of SRM Big (1), Medium and small (2), Space flight (3)
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Fig. 2 Construction figure of design project Fig-3 Relation of burning area vs web
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