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ERAMMERE (3.4) IRENET At
REEMEHM, MARERN, B, B— P EMEHERK
¥, AmMBATERI-TMERAFET. BRE—
BHIKXT ABio = — A, X KA i 7] B /Y 4%
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FRANESFRSHHABTESFR (3.4) MR
%M.
FARIBEM BT AT M (3.1) AN
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TRadr ek TR J2(s5),(4.8)
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2 B —3__1— 173
?"/_[‘ (1—'6)3/2, &_tﬂm C_J,:(Z«/T[) o

HTHE (4.8) AR 6=0 LMA RN (4.4),
BEEAER
2 21 1
s = ?"/_[_l = ?ﬁ]“/_s
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Table 1 Relationship between thrusts and first

two frequencies

k w? h w3 f2
0.0 500.671 9 3.561 2 3802.984 4 9.814 8
1.0 476.375 S 3.4737 3749.857 5 9.746 0
2.0 451.923 3 3.383 4 3696.671 4 9.676 7
3.0 427.361 8 3.290 2 3643.402 8 9.606 7
4.0 402.704 5 3.279 8 3590.074 7 9.536 1
5.0 377.992 2 3.094 3 3 536.700 2 9.4650
6.0 353.2251 2.9912 3483.2759 9.3932
8.0 304.108 9 2.7755 3376.381 8 9.2479

10 255.683 6 2.544 9 3269.368 2 9.095 4
12 209.303 8 2.302 5 3162.5254 8.950 3
14 165.942 3 2.050 2 3055.867 4 8.797 8
16 126.552 2 1.790 4 2 949.502 1 8.643 6
18 92.540 0 1.5310 2 843.593 4 8.487 0
20 63.913 6 1.2523 2738.263 7 8.328 3
22 39.988 7 1.006 5 2 633.765 6 8.167 8
24 20.242 6 0.716 1 2530.1752 8.005 8
25 10.880 4 0.5250 2 478.786 6

7.923 9

KT CATRBARSE ™ #HEIL TS X
w [12, 13],
AXARRE. T ou., EAF. REESER
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Lateral Vibration Analyses of Flying Vehicle
under Thrust and Drag

Song Jian
(Chinese Academy of Engineering , Beijing 100038, China)

[Abstract]  In this paper, the influence of thrust and air drag on rocket lateral vibration is studied, and the
frequency reduction under the thrust and drag is analyzed. The formulas for evaluation of the changes of fre-
quencies and vibration modes are obtained. The equations of transverse movement when nozzle connected rigidly
with rocket and related boundary conditions form the basis for analyses. The conclusions obtained are applicable
for active accelerating and passive decelerating parts of trajectory as well as the cruise flight when thrust and drag
are balanced. The analyses show that for small thrust and small axial overload, the discrepancy resulted from
different calculation methods is not big, whereas for the heavy overloaded case a more accurate solution is ex-
tremely necessary.

[Key words]  aircraft; rocket; lateral vibration; thrust and drag; vibration mode and frequency
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