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Tab. 1 Crystal lattice constants a ,b and c,cell volume V and nearest neighbor distances d, and d, of

MnCoSi alloy refined by XRD at room temperature

e 5 a/nm b/nm ¢/nm V/nm? di/nm d>/nm R/ %
MnCoSil¥) 0.586 5 0.368 7 0.685 3 0.148 2 0.308 9 0.308 7 3.33
Mng_gs Nig.02 CoSi 0.586 2 0.368 8 0.685 5 0.148 2 0.309 8 0.308 0 2.66
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MnCoSi-based magnetostrictive materials solidified by high magnetic field

Hu Qiubo"*?, Chen Linfeng', Cheng Chunxiao', Wang Xiaofei?, Zhang Yongsheng'
(1. Department of Mathematics and Physics, Luoyang Institute of Science and Teleology, Luoyang 471023, Chinaj;
2. Henan Key Laboratory of Photoelectric Energy Storage Materials and Applications, Henan University of Science
and Technology, Luoyang 471000, China; 3. National Laboratory of Solid State
Microstructures, Nanjing University, Nanjing 210093, China)

Abstract: In MnCoSi alloy, a metamagnetic transition from an antiferromagnetic phase to a ferromagnetic phase is trig-
gered by magnetic field, accompanied by larger lattice distortion, indicating that this alloy is a potential magnetostrictive mate-
rial. In this paper, tricritical point of MnCoSi was adjusted to 290 K and critical magnetic field of the metamagnetic transition
was obviously reduced by doping a small amount of Ni. Then, the oriented and dense Mn, 45 Ni, 42 CoSi alloy which was prepared
by high magnetic field solidification was obtained. The reversible large magnetostrictive effects with anisotropy under low field
near room temperature were observed. In particular, the magnetostriction reached 0.19% under the magnetic field of 2 T at
300 K. These research results provide an experimental basis for broadening the application fields of magnetic transition alloy
and high magnetic field.

Keywords: magnetostiction; metamagnetic transition; critical magnetic field; tricritical point; high magnetic field
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