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Investigation of Ferroic Smart Materials Based on
Unified Physical Principle

YANG Sen, WANG Yu, ZHOU Chao, ZHANG Lixue, REN Xiaobing

(Frontier Institute of Science and Technology, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: Ferroic smart material generally refers to an important functional material, which can easily detect the envi-
ronmental factors (e. g. temperature, force, electricity, magnetism, and so on) and further produce driving force or dis-
placement. Usually, such smart materials include three kinds as shape memory alloys, piezoelectrical materials and mag-
netostrictive materials. For a long time, studies on these three smart materials have fallen into three different subjects and
almost no person has explored the possibility of identical physical fundamentals among these three materials. Recently, our
research demonstrates that these three smart materials are physically parallel in order parameter, domain and physical
properties, giving the hint that there exist identical physical fundamentals among these three smart materials, thus provi-
ding a new way to high-performance ferroic smart materials.
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Fig. 1  Unified physical mechanism of ferroic smart materials including shape memory alloy, piezoelectric materials and magnetostrictive materials
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