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A STUDY ON PERFORMANCE VARIATION OF SOLID
PROPELLANT ROCKET ENGINES IN STORAGE

Li Suihe
(Science and Technology Committee Gao Ling, Xi'an, 710200}

Abstract: A mathematical expression R’ = KyR, (1 + a)*7'is proposed in this
paper to predict thrusts varying with duration and temperature in storage of solid
propellant rocket engine, according to statistics of massive test data. The expression
has been verified with calculations and tests.
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Table 1 Thrust from grain certificate of some batch,

from prolonged life test and from calculation

Thrust
Rsoc (kN) Rzoc (kKN) R_sec (kND ' a
Data resource
Certificate 21.7 11.2 0. 006709
Prolonged life test 18.9 15 8.73 0. 007848
Calculation 14. 96
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Table 2 The thrust data calculated from prolonged life test of

some batch stored for 1—9 years

Years
T ] 2 3 4 5 6 7 8 9 10

Name T

Decrease each year (N) 0 343 324 324 314 294 294 284 275 265

Thrust after years of storage (kN) | 11.2 | 10.84 | 10.52| 10.2 | 9.88 | 9.58 | 9.28 | 9.0 | 8.72 | 8.47
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Table 3 The ignition delay time from prolonged life
test and from certificate, and their difference
Name Prolonged life test Certificate Difference
Storage years Nate
Serial number . tr (s) R (s) (s)
1 9 0. 08 (mean value) 0. 05 (mean value) 0.029
2 6 0. 05 0.03 (mean value) T 0.02
3 9 0. 06 0. 04 (mean value) 0.02
4 9 0. 05 0. 03 (mean value) 0. 02
5 10 0.09 0. 07 (mean value) 0.02
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Table 4 The proof test of thrust and ignition delay time

Item IR Rini Ruin tx
Notes
No. RGN () |R&GN)| £¢s) |R GN)| ¢ (s) (s)
1 8.32 0. 098 7. 86 0. 31 9.27 1. 82 3.36 Test temperature
—50°C
2 7. 88 0. 087 7. 89 0. 336 9. 89 1.56 3.62 Nozzle throat
—] diameter
Mean value 8.1 0. 0925 .‘7. 88 0.323 9.53 1. 705 3.49 39. 7mm
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Table 5§ Test data of different nozzle throat from some batch
Ttem Throat diameter | Test temperature tr Rain tx Prmax
Serial No. (mm) (§(03] (s) (kN) (s) (MPa)

1 39.3 +50 11.1
2 39.3 +50 11.1
3 39.3 —50 0. 086 9.75 3.55

4 39.3 —50 0. 081 9.4 3.36

5 36.3 —50 0.124 9. 96 3.45

6 39 —50 0.41 9. 77

7 39 —50 0.09 9.94

8 38.6 —50 0.43 9.4 3.40

9 ég 6 —50 0.11 9. 38 3.45
10 38.6 —50 0. 088 9.98 3.32
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Table 6 Suggestion for correction coefficient Ky

Name Grain
Black powder for . . . . . .
indigenous rocket Single-base grain Double-base grain Composite grain
Cm'{r;c_“"“ Without With Without With Without With Without With
coellicient wrap wrap wrap wrap wrap wrap wrap wrap
Kr >1.1 =1.1 =1 <1 >1 =1 >1 =1




