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THE WORKING PROCESS SIMULATION FOR
THE SOLID ROCKET MOTOR OF FINOCYL GRAIN

Tang Zhidong Fang Guoyao Xiang Hongjun Qu Wen

(School of Astronautics, Betjing Univ. of Aeronautics and Astronautics, Beijing, 100083)

Abstract; The working process simulation for the solid rocket motor of finocyl grain-burning
surface moving and internal ballistic simulating, eighteen fundamental dimensions of finocyl grain are
defined as variable parameters, their specific values can be inputted by the means of man-machine
interaction, t0o. The finocyl grain model of any thickness burned is built and its volume is calculated.
Burning area is estimated by the approximate formula A,= AV /Ae, therefore the chamber pressure
and the motor thrust can be calculated. The grain models of all thickness burned and the
corresponding pressure-time and thrust-time coordinates are made as slide files, these slide files are
displayed continually on the computer video screen, so the result of animated simulation is obtained.

Subject terms: Solid propellant rocket engine, Internal ballistic simulation calculation, Propellant
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Fig. 1 The eighteen variable parameters

of finecyl grain

Table 1 Computational results

Relative error (%)

Cut level Cut density Cut direction Compute time (s) Volume (mm?®)
4226 Y axes 51 3351976. 00 0.0417
6 4225 X axes 40 3346189. 75 0.1310
4225 Z axes 56 3342634. 25 0. 2371
7 11641 Y axes 210 3349467. 25 0. 0332
8 66049 Y axes 780 3349674. 50 0. 0270
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Fig. 2 The angle a moves in burning process
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Fig. 3 The burning surface when Fig. 4 The burning surface when

thickness burned = (0mm thickness burned = 15mm

Fig. 5 The burning surface when Fig. 6 The burning surface when
thickness burned = 25mm thickness burned =45mm
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