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Abstract: The experimental study of the acceleration effects on the interna ballistics performance of solid rocket
motor was presented. Combustion test was conducted at the AET -3 type high acceleration test stand. T he aluminized
composite solid propellant were tested in unidirectional burning propellant slab motor. The experimental results
indicate that the average burning rate augmentation ratio ru/ ro of propellant 2010 is as high as 1.515 a1 70 g. the
internal ballisties performance of solid rocket motor exhibits a significant change. It 1s useful for design of solid rockel
motor.
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Fig. 1 Pressure-time curve
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Table 2 Comparison of internal ballistics performance of solid rocket motors in an acceleration field

Accelerated value
Parameters

0g 70 g
Maximum thrust Ful N 104. 415 140. 272
Time of maximum thrust t¥m/ s 3.825 1. 825
Average thrust Fol N 91. 251 118. 321
Hot thrust Fu/ N 97. 345 118. 672
Time of hot thrust tenl & 4,125 3.305
M aximum chamber pressure pn! MPa 5.724 8. 056
Time of maximum chamber pressure tpml s 3.825 1.825
Average chamber pressure pepl MPa 5. 001 6. 796
Chamber pressure with heat pb/ MPa 5.335 6.816
Time of chamber pressure with heat tpb/ s 4.125 3.305
Action time of motor tal s 4.900 5.180
Burning time of motor thl s 4. 125 3. 305
Total impulse Il (N =s) 397. 892 425. 501
Effective total impulse Lo/ (N *s) 376. 411 391. 052
Total pressure impulse Iv/ (MPa-s) 21. 805 24. 438
Effective total pressure impulse Tpett! (M Pa »®s) 20. 628 22. 459
Specific impulse I/ (N *s/kg) 2216.7 2300
Characteristic velocity C'/ (mls) 1489. 385 1505. 027
Discharge coefficient  Cp/ (s/cm) 6.714% 10 ¢ 6. 644X 10" ©
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