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Abstract: In order to understand the problem of excessive initial pressure peaks appearing in the test of
multiple tubular solid rocket motors, the combination of experimental research and theoretical analysis is used to
study the effects of the ignition dose, the number of charges and the area of the limited of burning on the initial
pressure peak. The results show that for multiple tubular solid rocket motor, it is found that the ignition dose has
little effect on the initial pressure peak, and the reduction of the ignition dose can not effectively reduce the ini-
tial pressure peak. The number of charges and the limited burning area have a greater influence on the burn—
through ratio and the initial pressure peak, when the number of charges is reduced from 7 to 6, the initial pres-
sure peak is reduced by 57%, when the burning—limiting area is 0.22 times the outer surface area of the charges,
the initial pressure peak disappears. At the same time, an erosion function of this type of charge was obtained
with a critical burn—through ratio of 50.10.
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Table 1 Parameters of propellant

Parameters Value
Density p,/(kg/m*) 1712
Burning rate r/(mm/s) 20(15MPa)
Pressure exponent n 0.412
Burning rate coefficient a 0.0059
Specific impulse 7, /s 225
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Fig.1 Solid rocket motor schematic
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Fig. 3 Comparison of plugs before and after the test

S84 PN I il £ 0 2E 1 S5 A B BIR AT, K gl
BLBRBR 2 a0 KW, 7 A T — AR e A9 T g 0, i i
FE T 1Y 7K K BE J1 36MPa, 45 14 B IR |, 58 1 (1 A8 2R %)
ARGl B 1M AR BT LU bE R ) R
IRTT K Bt 3 2 Ak SRR T AR IR 1 B BTt B
I I B LR 1 I i WA S R AR A, K sl BIL T
AR AT i LA P sl P e 45 B AR 22

BEU Z A B B B 5 1R A A T o 4 A R RE LA 22
AHEAT I, BB T A S HLR I Rk 25 R AT A
K I AANATAE 18K g 19 B D0 A )5 8 be 8 R 3l
UGS A 14 42 Ab 308 S A, , AN 22 3 SRR R TR 3 5 A2 3l

BILSI2 56 25 0I5 K A W A5, WS A5 O Hh BB 2, HL A4S
TR FEBLAE A SR B . T LA IR B A P T A
K2 i AR R A T . el SCHk (8 T T A, AR
SR 2 a ] AR AR A5 K R R 0 T AR R R 5 1
S TR DU T s /IR T R R AT R T A K R AR
AR BE 7= A I ) B R R 0 . ST, AT TR
e
222 AN[A BT A K 2 R S HL SR

MK AR bR TR R 1 — AN B ER L ATk
Zite i 20 AR SR K . sk
DT BE SRR 24 5 Uk 2 e ok &2, AR 25 5 T2 8K
Y W o R TR RS 1 T s K 2, AT
T HKH R 5g, 3¢ 1R SIALIZE , 5250 p—e il R 0
&l 4 Fr 7 o

40 -

L —— 5g
30 M e
§20-
Q.‘ L L]
10
¥ K‘

0 n L L L 1 1
0.00 0.05 0.10 0.15 020 0.25 0.30 0.35 0.40
tls

Fig. 4 p-t curve of motor tests with different ignition dose
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Fig. 5 p-t curves of motor tests with different number of

charges
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Table 2 Calculation results of ignition dose
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Fig. 15 p-t curves with different number of charges

Table 3 Calculation results of y with different number of

charges

Puin/MPa

N X; X. X peq/MPa P,

144 58.77 67.90 36.56 19.30 1.89

6.5 144 49.65 58.33 25.12 17.21 1.45

6 144 42.04 50.10 17.12 14.85 1.15
5 144 30.06 36.65 10.89 10.89 1.00
4 144 21.06 26.13 7.43 7.43 1.00
3 144 14.05 17.62 4.54 4.54 1.00
2 144 8.43 10.73 2.26 2.26 1.00

S5 P SRE THIRE S S TR

ARG AR BN 5 I, 200 0 A e 52 A kL {HL
B 2 ShHL AP 1 F 58 p,, A 10.89MPa U 26 AN REH JE 1%
THEOR o [R]  BE E  2 RO BB D | S S PL s B
Uy S 58 0 kg - A T SR ) I i) 3% T U DN T T AR I
[Fa) 0328 ¥ <

Wit 3 2k 2 2R A4 el /b, KT LU x RAM R T LU .

TEAR W /N 00 4 o A S T /N, BT R . %6
ALK 6 R IE LL v, SNERIE EL x, BT P AR 25 R
759 K BT 28.5%, 26.2%, 39.2%, H W& AE [t K
LS, B230 F 1o 3K 2 oM B o 2 2 B0 i s 2D, 4
25 WK THT A, T W7 80 /0N 38 SRR A, BB T N, 5 3
WK L x 720/ ) T A e 9 DU AT R R DN AR il
BRE 7= LB 0 W0 R T 5 5 R /N L 2 38 B A — AN B0
BF, B0 46 He s A 5t 3 T 2k o U I e 2 B e

AR I F 5 U, X T AR R Bl HL , e 2 AR By 6 1)
S R ST

G IR A ML Rk A B2 B N=6 f16.5
F FR e P S AR S S 3, N=T B R T N A
6 AH 22 30K, X TR B T AR A R & B HLIE
W OTAE M AR SR, RS HL B AR R A S R
T T AP AR A
3.3 RAMRMAERIT VA E RIE R 20

S Y R BE = AR D, AN 59mm ik /D ] 52mm
B, & B AL SE 56t A 5 0 R e o 0 1 SR PR EE 1LY
BRbe 3 AR /N I S8 AT B A BB/ T 2RE 24 0 R T
PRFEARAL Xt S BUR A EL 8K . 4 D=52mm B,
X.=75.71, x=84.86 % D,=59mm [ x,=42.04, x=50.10 43
FIHEINT 80.1%,69.4% . 3t KT K IH A ¥ 1R & 7 0
M) D=59mm B ECME, BT LA A2 T 8¢ B 90 i i )
EEP=1.7,

FEHE 2P B TO R Dl A PR AN AR Y
T O, 2% 245 BRGR AT DL /N ) I SR T 98/ 1 K ) 4
P HRIE LU xo (AR ) (AR T ™ A2 i 0 e i I
S X AR, DA 35 B BRI A 46 e 5 e 1 2808
3.3.1  KN[A] BRAK Lo ) & Bl AL N i )

FIFE 13 2 4 Py o 38 7 AR RN AR T bR B, XA TR
FELJK LU 461 1) ke 25 04T T N LB T, TR R R 3h
HLAE IE 5 TAE , % 285 230 s8R s )2 HS2 i s K 4
) e JR T 8 ) 0 0 R Ly R AR AR AR, DT 52
M) 2 245 1Y) R L, B 265 e A e = 1 TR AR Ak . AL
SRR 5E LA R Z 5 B R T A 2 . PN R E T
wH e T s BRI . R EEE R A 16
T 7R o TR B AS [R] BR R L 5] Bl RS kAT T3
TR B B[] B LU A5 %o 38 < 2 ik Y S e, 45 R 3R
4R . S5 AT R B AL S8 AR AN [ B
PR Bn Fp,, UL S EMERE, WK 17
FE7R o

P RS A 25 S ]

Wil 2 B R L B8] 1% 385 0, 0 B s iR 0 3 T Rk /S
F B R LE 461 1 p,, B OC R AT 0, DA O HE i & 0.15
B, B A ) 4 5 0 1 AR S R . DA B R
KT 5.7%, W FL 78 1.5 LA 5 10 24 » 14 36 i 5] 0.2
i B B AR LB A 36D, B RS y R EE TR S
WA ZEAE 70.43, =021, x=71.74, B IR IR A 4]
U TR 38 W (H FE m=1.5 400 4 R 5 0 W AR T 21.4% , 1
FELR LU A5 L35 T 0.05, BT DA HS 30— A 40 i 1 ik 0 2
TR B 0 e AR (R B R 118, B R T 15 T XY o 4
PNEN 2.2 J5 B0 b 0 T AT O o U B A 2 24 B



640 ot

/N 2020 4F

Table 4 Results of ventilation parameters with different

Ui Xe X Puma/MPa p, /MPa P,
75.71 84.86 23.55 14.85 1.59
0.05 71.92 81.58 23.17 14.85 1.56
0.10 68.14 78.30 22.90 14.85 1.54
0.15 64.35 75.02 22.34 14.85 1.50
0.20 60.57 71.74 17.56 14.85 1.18
0.21 59.81 71.08 15.27 14.85 1.03
0.22 59.05 70.43 14.85 14.85 1.00
0.25 56.78 68.46 14.85 14.85 1.00
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Fig. 16 p-t curves of different
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Fig. 17 Results of p,. and ventilation parameters with

different
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