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THE ANALYSIS OF INTERIOR BALLISTIC
DISPERSION OF SRM DURING THRUST TERMINATION
WITH MONTE CARLO METHOD
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(Dept. of Aerospace Technology, National Univ. of Defence Technology, Changsha, 410073)

Abstract:  As the transient parameters during thrust termination of SRM with four reverse
nozzles are determined by identification techniques and considered as random variables which obey
normal distribution, the interior ballistic dispersion during thrust termination can be analyzed by
Monte Carlo method. The reults show that the pressure dispersion obeys normal distribution. The
digital characteristic parameters and distribution function are also determined in this paper. This study
is useful for the design of SRM with reverse nozzle. |
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Table 1 The identified transient parameters of the motor

Pressure

b n k ks ta
(MPa)

Pressure normalized
a 4 ,
variance

4.218—1.8 | 3.9135E-5 0. 3144

0.3E-7 0.99 0. 00497
1. 8—0. 8152| 2. 346E-5 0. 3503

2.0 0. 781 0. 00702
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Fig. 2 The comparison of predicted p-t
curve with the experiment data
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Table 2 The checking table of uniform distribution random number
No. Degree of Level of Y%Critical Subsample Subsample 2observed Conelusion
freedom significance value mean variance value
1 0. 4684 0. 08766 29. 600 AcceptH,
2 0.5227 0. 08066 29. 400 AcceptH,
3 0.4743 0. 08460 34. 000 AcceptH,
4 0. 4699 0. 08739 33. 200 AcceptH,
5 29 0. 05 42. 557 0.5132 0. 08772 18. 800 AcceptH,
6 0.4928 0. 08652 35. 000 AcceptH,
7 0.4942 0. 08338 29. 800 AcceptH,
8 0. 4940 0. 08170 34. 200 AcceptH,
9 0.5185 0. 07766 24. 400 AcceptH,
x %+ ax +ar (0<r<0.5)

T 1+ bz + byx? + by
ZN & = 2 3 (5)

lizziziff%ﬂ—x 0.5<r<1)
K gy=2.515517, a,=0. 802853, a,=0.010328
by=1. 432788, b,=0.189269, b;=0.001308
AX =TT, SESSHNHNERMENEEIREZ/NT 1074
3.3 ADS#HANEN
WRHENZR LI BRBEESERNESS A, BRHENIREZELRR, BXIRHEESS HkE
LB AR e B T8 B Fr | IE B4 M BEALEL, 1% € BRIRMARHEIE B A R BEYLEL , Be
TEYM x WHERN 2, WHFERs, MRANESIH N (=, ) BBEVLEH r=x+6Es.
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HH, B3 FHEAFRY 3208 15 AREBMASFTHLITTFH. BESSENRANES? .,
SHAFHEHEMFREFESMATEEREMFE, NS AREETTHARERRE, &
RIFER 3, &P, EHEANERXENR/MIMEGEEERN 0.9913, BENBAHBRKE
MR /MEH FRARRY .

RKHE = FHE + 30 B/ME = F¥HME — 30 (7)
RF o AMBEN S TE. B3R HRTHENRIELRE p+ MENBMAELELK.

5 & #%

FIBFRB AR E N RIS B PR BRES R, 8 E R R AT & L5, 8T
i Monte Carlo 3 #4780 i L A UHE . KBEBUTH R, RMETHFERREER
ABARMNIESD T, FFEHAH T p- WAME, N R EBE LA S & 1L RR 657 & 2D
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Table 3 The checking results of ballistic distribution and distribution function
Pressure Pressure
No Time Level of YZcritical ean variance Y2observed Conclusion
(ms) significance value value
(MPa) (MPa)
1 0 4. 356 0. 01577 23.658 AcceptH,
2 10 4. 266 0.01541 34. 063 AcceptHo
3 20 3. 797 0. 01450 29. 980 AcceptH,
4 30 3.397 0. 01586 35.999 AcceptH,
5 40 3.058 0.01795 31.757 AcceptH,
6 50 2.768 0.01996 29. 497 AcceptHq
7 60 0. 05 42. 557 2.520 0. 02153 35. 804 AcceptHo
8 70 2. 306 0. 02257 17. 928 AcceptH,
9 80 2.122 0. 02312 33. 279 AcceptH,
10 90 1. 964 0. 02319 33.971 AcceptHp
11 100 1.826 0.02284 23.777 AcceptHg
12 110 1. 707 0.02231 24.525 AcceptH,
13 120 1. 602 0.02172 22.233 AcceptH,
14 130 1.510 0.02102 17. 161 AcceptH,
15 140 1. 429 0. 02027 27.058 AcceptH,
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Fig. 3 The pressure distribution during

the thrust termination
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