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ABSTRACT

Miniature guided-bullet is an advanced military technology of developing guided missile which is designed to hit
a target precisely while having easily carriable miniature size. A key issue of developing such system involves size
reduction of the original guided missile system, and this in turn arouses stiffness issue regarding small and thin
sized control surface. In this study, procedures on how to calculate the critical flutter speed of special type of
control surface with the change of its dimension or material property is arranged. During this procedure, design
parameters related to critical flutter speed are abridged to help preliminary design of similar structure even faster
than time-consuming, and cumbersome computer analysis.
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Fig. 1. Conceptual design of miniature guided—bullet
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Fig. 3. Example of piezoelectric bender!'

Fig. 4. Example of MFC piezoelectric actuator''®
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Table 4. Critical flutter speed of # = 0.5
Table 2. Critical flutter speed of H = 0.1 M ~UC T(mm)| Z(m) | H(m) | UAm/s)
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0.2 29.59 1 0.44 0.044 103.7 0.1 19.22 1 0.22 0.11 134.7
0.1 41.48 1 0.22 0.022 290.7
55 Critical velocity Vs. Mass ratio
Table 3. Critical flutter speed of H=02 5 :'.
— ~ :[| ©  H™=02: Theoritical
M Us 7(mm)| Z(m) H(m) UC(m/S) aslin = = =Trend line w/K=9.78 | ]
’ Swlly T o wcas
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0.4 15.60 1 0.88 0.176 27.33 5T il
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Dimensionless mass ratio, M~
0.2 21.30 1 0.44 0.088 74.63
Fig. 6. Critical velocity vs. mass ratio with different
0.1 29.59 1 0.22 0.044 207.4 .
aspect ratio
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Table 5. Critical flutter speed of H=02

. Critical speed | Critical speed
i by theory | by NASTRAN EFE;?R
(m/s) (m/s) °
0.1 207.4 200.7 3.34
0.2 74.6 71.3 4.63
0.3 41.3 40.1 2.99
0.4 273 26.6 2.63
0.5 19.9 18.6 6.99
0.6 154 14.7 4.76
0.7 12.5 12.2 2.46
0.8 10.4 10.2 1.96
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1 7.7 7.44 3.49
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