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The Pressure Dependence of Domain Structure and Magnetoelastic
Response Near Ferromagnetic Morphotropic Phase Boundary .
Phase-Field Simulation
ZHANG Zhao DONG Shou-zhe LU Wen-jian DING He-he
HU Cheng-chao SUN Wen-zhi
(School of Materials Science and Engineering, Liaocheng University, Liaocheng 252059, China)

Abstract Recently, a parallel ferromagnetic morphotropic phase boundary (MPB), which is very
similar with that of ferroelectric MPB, has been found in giant magnetostrictive materials (GMMs)
system. This discovery of ferromagnetic MPB has caused wide concern. However, the existing work on
ferromagnetic MPB has mainly focused on experimental field, while the ultra-sensitive magnetoelastic
mechanism has not been revealed. Different from the traditional phenomenoclogical models, we have
developed a phase-field model combining micromagnetic and microelastic theory, in which stress and
strain compatibility was included. The magnetization switching and domain evolution in the vicinity of
ferromagnetic MPB under various external fields (stress or magnetic field) were simulated using this
phase-field model. The dependence relationship between microstructure evolution and macroscopic mag-
netoelastic response was also revealed. Qur work could not only point out an effective way for adjusting
the ferromagnetic MPB, but also provide powerful guidance for developing new magneostrictive materi-
als with high efficiency and low cost.

Key words phase-field simulation;morphotropic phase boundary;magnetostriction



