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Method of amorce mass estimation for solid rocket motor

FAN Chao, ZHANG Werhua, WANG Zhong wei

(Institute of Aerospace and M aterial Engineering,

National University of Defence Technology, Changsha 410073, ‘China)

Abstract: In order to break through the limitation of traditional engineering em piric for-

mulas for amorce mass estimation; a method was_introduced based on the hypothesis of solid

phase ignition. The formula-was used to estimrate the amorce massAor solid rocket motor in

different concepts.and \configurations.. The results indicate the“estimations agree well with

the experiment values. The results-show that-this method is superior to classic engineering

formulas\in-estimation precision and applicability.
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Table 1 Empiric formulas for amorce mass estimation
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Table 2 Comparison of amorce mass estimation results between different fornmlas for case 11
( 1g) 1 ( %)
D,/ mm Vil em? byl s wilg
(A) (B) (D) (16)
Ft1 654 233926 <015 2000 1592/20 40 1806/9 70  2133/6 65 1965/ 1 75
Ft2 370 112994 <0. 05 550 558.58/ 1 56 677/23 09 926/68 .6 546/0 73
Ft3 150 1176 4 <0. 07 45 8 96/80 09 71.96/59 91 21. 62/ 51 96 44 86/0 31
I-+4 135 10619 <015 95 70/26 32 22.33/76 49 107/12 63 91 00/4 21
3
Table 3 Comparison of amorce mass estimation results between different fornmlas for case 1-2
( 18) 1 /%)
D,/ mm Vil em? byl s wilg
(C) (D) (E) (16)
F21 654 223339 <013 1900 3247/70 89 1303/31 42, 1827/3 84 1946/2 42
22 360 29567 <002 320 34377 19 309/3/44 299/6 56  318.6/0 44
23 300 65102 <001 320 1369/327.-81 1139/ 255.94 493/54 06 316/1 25
24 286 13694 < 0-05 250 208/16-80" 130/48 00 224/10 40 251/0 40
F25 90 192 5 <\0. 02 50 6 62/32 40 6 18/23 60 5 44/8 80 5 03/0. 60
4
Table 4 Comparison of amerce mass estimation results between different formulas for case 2
( lg)/( /%)
D,/ mm V 4./ cm? ti s p ig/MPa wiy g
(E) (16)
21 654 219 849 <0. 13 20 1800 2001/ 11. 17 1743/3 17
22 400 48566 <0. 05 30 266 294/10 53 271/ 1 88
23 230 51775 <0. 02 30 60 59.41/0 98 59 90/0. 17
24 156 17510 <0. 01 50 320 327/2 19 315/'1 56
25 29 7 025 < 0 002 50 0 16 0 15980 13 0. 161/0 62
5
Table 5 Comparison of amorce mass estimation results between different formulas for case 3
( 1g) I ( %)
D,/ mm Vol cm? tigl s wi /g
(F) (G) (16)
31 1400 411300 < 0.05 670 695/3 73 5919/783.43 679/ 1 34
32 700 162 590 <0 12 532 456/ 14 29 1170/119.92 527.8/0 789
33 360 30082 <0. 05 600 329/45 17 618/3 00 578/ 3.67
34 286 11514 <0. 08 182 311/70 88 116/ 36.26 181. 38/0. 34
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