BERGETSE 20014E KEEMAaHTE pp.596~599 KSPE 01F148

o2t

714 e=0l

S ¥ A2"e A H Y

H.?_'!

_J?.'.

M (ELEU 7(HA ST
Scott R. White, Eric Loth (22| 0| F&0} &3 fF33t3ah

Design and Analysis of Flap System with Shape Memory Alloy
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ABSTRACT

In this study, the flow control system with shape memory alloy in jet engine inlet was suggested to adjust the shock
boundary layer interaction for supersonic flight system. It consisted of the flap with shape memory alloy, spar with steel, and
fixing device with aluminum alloy. The advantages of itself are a simple configuration, a passive air circulation by using the
flap deflection due to pressure difference, and no need to be required the auxiliary devices. Finite element analysis was
conducted to predict the thermo-mechanical behavior of the flap system with shape memory alloy. The user-defined
subroutine UMAT was implemented with ABAQUS to accommodate the thermo-mechanical constitutive relation of shape
memory alloy.
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Fig. 1 Flap system with shape memory alloy for flow
control in jet engine inlet.
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Fig. 2 Several configurations of flap system with shape

memory alloy.
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Fig. 3 Finite element model with appropriate boundary
conditions.
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Fig. 4 Displacement traces of flap system with shape
memory alloy.
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Fig. 5 Distribution of martensite volume fraction in flap
system with shape memory alloy.
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