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THE EFFECT OF THRUST STAGE, THRUST RATIO
AND THRUSTING TIME ON BALLISTIC DISPERSION

Chen Jun Dong Shiyan Zhang Zhaoliang Ji Zhongde

(School of Machinery, Nanjing Univ. of Science and Technology, Nanjing, 210094)

Abstract: Under the same computational condition and total impulse, lateral dispersion from 2-
stage-thrust rocket or 3-stage-thrust rocket is analysed with detailed data. It can be concluded that
the lateral dispersion for 2-stage-thrust rocket is less than that for 3-stage-thrust rocket.

Furthermore, the optimum switch time at which the dispersion approaches minimum can be obtained

from calculation.

Subject terms: Solid propellant rocket engine, Thrust stage*, Thrust ratiot, Ballistic

performance, Projectile trajectory
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HEVEHE N . BB Dy=300mm, K Ly=5.5m, ¥E M,=650kg;

258 Mo—233kg, 54 Lp=2.4m, M I,,=2352N » s/kg, Em I=547.8kN «s;
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3.2 =ERH/HFE Table 1 ¥, of 2-stage-thrust rocket at the best-converting time
3.2.1 AMAFKA BHIBKTY Thrust ratio @,/10-3 Variation/ %
WHARATREFTOHEERGX 4 101 8.84 —

WM=&HEHH6:2:1 (F= 21 6. 93 21.6
382.2kN, F, = 127.4kN, F, = 311 6.27 9.5
63.7kN) K B, H R F, = 411 5. 91 5.7
63. TkN, t;=4. 00s "4, B FE — 511 5. 68 3.9
FAE R HE S R atE], w7 61 5.51 3.0
BRIMAE 2 FrrRMi.
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Fig- 2 ¥ at different thrust-acting time
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Table 2 The best-thrust-ratio design when F, : F; equal to 6 : 1

Design 1, £,=0.1s "Design 1, ¢,=0.28s Design K, £,=0.28s
Thrust ratio
tafs t3/s ¥ /1073 t2/s t3fs ¥./10°3 t2/s t3/s ¥./1073
6:2:1 0. 31 7.38 8.62 2.00 2.92 6. 27 1. 46 4. 00 6. 27
6:3:1 0. 26 7.22 7.34 1.33 2.92 6. 92 0.97 4. 00 6. 90
6:4:1 0.22 7.12 6.53 1. 00 2.92 7.58 0.73 4. 00 7.50
6t51:] 0. 20 7.00 5.95 0. 80 2.92 8.16 0. 58 4. 00 8.16
611 8. 00 — 11. 00 6.92 — 5.51 - - -

BEFAAF] 5.51X107°, AJRH=R#EHHBAE/ND.
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Table 3 The best-thrust-ratio design at different ratio of F, : F, (t,=0. 28s)
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Thrust Ratio ta/s t3/s T./10-3 Variation of ¥
6:2:1 2.00 2.92 6. 27 4.27%
5:211 1. 67 2.43 6. 55 5.35%
4:2:1 0.97 2.67 6. 92 8.22%
3:211 0.73 2.00 7.54 -
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