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Review of Applications of Shape Memory Alloy in Inlets

TAN Huijun'*, WANG Ziyun"®, ZHANG Yue"’
(1. College of Energy and Power Engineering, Nanjing University of Aeronautics & Astronautics, Nanjing, 210016, China;

2. Jiangsu Province Key Laboratory of Aerospace Power System, Nanjing University of Aeronautics & Astronautics,

Nanjing, 210016, China)

Abstract: As an important aerodynamic component in the upstream of the engine, the performance of the inlet

has an important impact on the operating efficiency and capability of the whole aircraft. The geometric

adjustment requirements of the inlet are elaborated firstly. The shortcomings of traditional mechanical

adjustment methods as well as the promising application prospects of the shape memory alloy in morphing inlets

are pointed out afterwards. The basic characteristics and typical aeronautical applications of shape memory alloy

are then briefly introduced. At last, the progress of the applications of shape memory alloy in inlets is

summarized, with special highlights of the SAMPSON program of the United States in the field of smart inlets.
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(c) Variable vortex generator based on SMA
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Fig.13  Three flow control devices in inlets based on SMA
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(c) Pitot pressure ratio at inlet exit under
unthrottled condition with and without
SMA-based varaible vortex generator

(b) Pitot pressure ratio at inlet exit
under unthrottled condition with

(a) Pitot pressure ratio at inlet exit under
unthrottled condition with and without
SMA-based forebody shock control and without SMA-based 2D bump
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Fig.14 Pitot pressure ratio at inlet exit under unthrottled condition
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