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Abstract: Using a three-dimensional model, quasi-atatic responses of thermo-viscoelastic grains
in solid rocket motors are analyzed under cure cooling, internal pressure and acceleration, so as to give

a refer.nce to the designer of actual structures.
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Table 1 Elastic results in various cases

LLocation Cooling Pressure Acceleration
Front Valley 2. 53] 0. 005605 0.1720
slot Max 7.322 0.05119 - 0. 4870
Front Forward 7.137 0. 03803 0. 5209
degum Max 7.137 0. 03803 0. 5209
Inner Midpoint 8. 744 0. 04469 0. 1557
hole Max 8. 744 0. 04469 0. 2724
Outer Midpoint 1. 942 0. 009604 0. 2505
edge Max 1. 942 0. 009804 0.2574
Back Valley 1. 449 0. 004284 0. 4675
slot Max 7. 109 0. 03156 0. 9076
Back Forward 8.136 0. 04796 0. 4015
degum Max 8.136 0. 04796 0.5120
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Table 2 Propellant properties E,

E] Ez E3 E4 E5 E5 E? Eg Eg Elu E]I EIZ

6.0 5.0 4.0 . 3.0 2.0 1.0 0.8 0.6 0. 4 0.3 0.2 0.1
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Table 3 Stress distribution in cure cooling
Time (day) Front slot Front degum Inner hole Quter edge Back slot Back degum
1 24. 310 2. 9466 3. 1505 0. 69526 2.5918 3. 0791
2 13. 201 5.5894 6. 3154 1. 3963 5. 0385 6. 0936
3 33.142 8.1953 9. 4492 2. 0956 7. 6498 9.0714
4 12. 758 10. 754 12. 611 2.7982 10. 237 12. 026
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Table 4 Stress distribution in internal pressure

Time (day) Front slot Front degum Inner hole Quter edge Back slot Back degum
1 0. 043260 0. 04.3152 0. 049552 0.010741 0. 033855 0. 054579
2 0. 084290 0.077735 0. 090396 0.019896 0. 062063 0. 098699
3 0.12476 0. 10945 0.12796 0.028014 0. 088391 0.13918
4 0.16471 0.13994 . 0. 16337 0. 036059 0.11331 0.17754
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Table 5 Stress distribution in acceleration load

Time (day) Front slot Front degum Inner hole Quter edge Back slot Back degum
1 0. 016605 0. 018107 0. 0098119 0. 0089061 0. 66216 0. 016059
2 0. 030738 0. 036240 0.019621 0.017826 0.11319 0. 033037
3 0. 046347 0. 054377 0. 029406 0.026747 0. 14922 0. 050416
4 0. 062299 0. 072506 0.039172 0. 035660 0.17926 0. 067943
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