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Fig. 1. General characteristics of soft smart materials.
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Fig. 2. Working mechanism of Magnetorheological (or Electrorheological) fluid. In magnetorheological fluid

(MRF) red particles are magnetic nano to micro particles; In electrorheological fluid (ERF), red particles

are the dielectric nano to micron particles.
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Fig. 3. The classification of MRF. From left to right: classic MRF, inverse MRF, magnetic emulsion.
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Commercialization of vehicle MR damper
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Fig. 4. The applications of MRF in the automotive industry.
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Table 1. Feature Comparison of MRF and ERF.
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Fig. 6. (a) TEM image of coated BaTiO(C204)2 nanoparticles; (b) and (c) are the structures of giant ERF
(GERF) under an applied file, The arrows in (c) indicate one of the flattened interfaces.
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Fig. 7. Static yield stress plotted as a function of ap-
plied electric field of GERF for two solid concentra-

tions.
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Abstract
The field-induced soft smart material is a kind of soft matter whose macroscopic properties (mechanical, or optical)
can be significantly and actively controlled and manipulated by external field such as magnetic field, electric field,
temperature or light. In this paper, we briefly review the research and application progress of the filed-induced soft
smart materials in recent years and discuss the development problems and trend in this research area. In particular, we
focus on three typical field-induced soft materials of smart materials: magnetorheological fluid, electrorheological fluid,

and temperature and light sensitive polymer gel.
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