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Fig.1 Magnetorheological fluids before and after applying a magnetic field
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Table 1 Composition and characteristics of

magnetorheological fluids
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Table 2 Comparison of commonly used magnetic particle
types, composition, and characteristics of

magnetorheological fluids
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Fig. 2 Measurement of the sedimentation rate of a magnetorheological fluid using the visual observation method™*
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Review on the Core Properties and Applications of
Magnetorheological Fluids

SANG Yuanyuan, FENG Yongbao’, ZHANG Yixuan,

HAN Xiaoxia, DENG Yilin
(Rocket Force University of Engineering, Xi’ an 710025, China)

ABSTRACT: As typical intelligent controllable materials, magnetorheological fluids possess advantages
such as fast response speed, excellent mechanical properties, and simple control methods: thus they have
broad application prospects in the engineering field. This paper systematically summarized the research
achievements in magnetorheological fluids in recent years. First, an in—depth analysis of the composition of
the magnetorheological fluids was conducted. Subsequently, this study focused on expounding the stability,
magnetic properties, and rheological properties of magnetorheological fluids and conducted an in—depth
analysis of the key issues to be addressed, including sedimentation and stratification, temperature adaptabil-
ity, and shear thinning. Finally, typical applications of magnetorheological fluids in engineering fields, such
as vibration reduction and precision machining, were summarized. Future development directions, such as
optimization of material preparation processes and upgrading of device design, were proposed, with the aim
of providing theoretical references and technical guidance for formula optimization, performance regulation,
and engineering applications of magnetorheological fluids.

KEYWORDS: magnetorheological fluid; stability; magnetic property; rheological property; vibration

reduction; precision machining
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