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Parameters Analysis of Ignition Transient in Solid
Rocket Motor with Rear Igniter

FAN Chao, ZHANG Wet hua
( College of Aerospace and Material Engincering, National Univ. of Deferse Technology, Changsha 410073, China)

Abstract: With a quasi D unsteady flow model, a numerical simulation is completed to analyze the ignition transient in a small
salid rocket motor activated by a rear igniter. Based on the simulation results, a detailed parameter analysis is performed for some key
factors which may heavily affect the performance of ignition transient. The results can provide a useful guide for the matching design
between the rear ignier and the nozzle seal.
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Fig.1 Structure sketch of solid rocket motor
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Tab.1 Definition of character parameters in ignition process
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Tab.2 Vaues of igniion chamcter parameters with different gniter powder mass
wif g t{ ms pi/MPa o/ ms pof/ MPa Tpmad/ MS P m/ MPa
4. 50 21. 185 4. 5366 66. 341 15. 6832 91. 142 15. 7993
4.75 20. 253 4. 3483 64. 737 15. 9981 88 024 16. 0817
5.00 19.415 4. 2712 60. 748 16. 7313 81. 742 16. 7577
5.25 18 650 4. 1838 57. 587 17. 3882 76. 863 17. 3922
5.50 17.953 4. 1130 55.717 17. 8715 73. 676 17. 8715
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Fig.4 Headend pressure vs. time with different Fig.5 Head end pressure vs. time wih different
igniter powder mass intial grain temperature
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Tab.3 Values of igniion chamcter parameters with different initial grain temperature
T4 C {{ ms pi/MPa 1o/ ms pof/ MPa Tpmed/ MS P mo/ MPa
- 40 21. 537 5.1043 115.271 10. 1206 150. 580 10. 5935
- 20 21.072 4. 9865 103. 835 11. 3300 138. 766 11. 9030
20 19.415 4. 2712 60. 748 16. 7313 81. 742 16. 7577
40 18 603 3. 9894 46. 802 20. 5671 66. 644 20. 5880
60 17. 802 3.7132 34. 435 25. 5433 52.938 25. 5519
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Tab.4 Values df ignition character parameters with diferent seal opening pressure

Pl MPa {{ ms pi/MPa 1o/ ms pof/ MPa Tpmed/ S P mol MPa
3.5 19.951 2. 6112 102 539 14. 1642 137. 088 15. 2177
4.0 19. 561 4. 0673 83. 636 15. 0939 106. 772 15. 3550
4.5 19. 415 4. 2712 76. 142 15. 2825 100. 017 15. 4619
50 19. 415 4. 2712 60. 748 16. 7313 81. 742 16. 7577
55 19. 415 4. 2712 56. 592 17. 4734 77. 515 17. 4959
6.0 19. 415 4. 2712 53. 352 17. 9477 73. 525 17. 9528
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Fig.6 Head end pressure vs. time wih different seal opening pressure
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