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Abstract

A study on the nonlinear flutter of circular conical shells in axial supersonic airflow was presented.
The piston theory was used to calculate aerodynamic force. Nonlinear aeroelastic equations of
circular truncated conical shells were used, when the truncated conical shell angle is not zero and
the smaller radius is infinitely close to zero. Under this specific boundary conditions, the flutter
critical aerodynamic pressures and nonlinear response of circular conical shells were investigated
with one dimensional DQM (differential quadrature method). The results show that, the influence
of different boundary conditions on the critical dynamic pressure and the limit cycle amplitude of
the circular conical shell is not significant.The wave number corresponding to the minimum criti-
cal flutter aerodynamic pressure is relatively small. When the dynamic pressure parameters are
large, the numerical simulation results show that there is a semi stable high order limit cycle,
which maximum point is closer to the bottom of the cone shell.
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Figure 1. Truncate conical shell model

B 1 #ERERETEE

)| .
, )]zmxm (1) @
)

¢ (X) N T LRI RGURHAEAE A TR B RHE ) &, TEURAE N ARRIE TR m &, q 20 SLARHR,
LA S N R AR I8 3 7 7R
() [K]ig}a} + g} [Gl{g} {a} + (g} [M]{g}{c} + {4} {Nyf=0 )
HAF M, G, K, NIERSHECHR[8]. Xt T FE(B) IR Sk iy B A 4y, SRAF ML
4. STEHEFTRL MRS 3 E
SEAHEF S M EHE S TR AN AR, Tl A2 TE MR T 220 Rk O . BUTH S8 SC[7], WnF
E =200 Gpa, p = 7640 kg/m®, 12 =0.28, L =1.303 m,
h=0.047 cm, R =3.05¢m, R, =36.77 cm, 2 =15, M, =3

Bl 2 45 T P S (OC[10], p. 329, )W, RGEIRIG T2 b kO, RS
BRI Rl I R AR AE n = 11 15, AY° =2.527 . SC[713R A Galerkin 771343 21 (145 5o fe INBUR I AL 50 1 %
EFEN =121, A =2530. MIE 1 FTLLEE], n=11 Ml n= 12 I QBIRIG A3 EAER 688, A n=12
i A BRAIR I B AY° = 2,531, AT LR T A5 B H 4k AN — 3.

BT 58 2 HE R T ARAE TR A7 e, X BRI A 53 B IEf 4 3. Rk, £S5(6) 1 HEml L,
RPN Ry, EIT R HEFE R H NGO, DREF Ry AR, IBUIG NS B . W3 S B EH He LN
~  20R}

DM,
LT P — RS R T, e HE SR M BRI SR B R AT AU

SINT e [ S AL 5o

(6)

A

U]



TR, M

8 9 10 11 12 13 14 15 16
n

Y3
. . . 20R?
Figure 2. Flutter critical aerodynamic pressure 1Y = {D?\TJ vsn
El

s\
2. ERRIGREE S5 A7 {?&J B R 2 O 2

Table 1. Flutter critical aerodynamic A™* with different radius ratios
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Figure 3. Flutter critical aerodynamic pressure A =——- vs n, under different boundary
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Figure 4. Both medium surface simple supported boundaries,
limit cycle amplitude vs aerodynamic pressure (NMs = 4,

0=15", x/L=0.81)
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Figure 5. Top free, bottom fixed boundary, limit cycle
amplitude vs aerodynamic pressure (NMs = 4, 6=15",
x/L=0.81)
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