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The Microstructure Evolution and Properties of Fe6.5SixB Alloys Prepared
by Vacuum Suction Casting
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(1. Mechanical and Electrical Engineering College, Hebei Normal University of Science & Technology, Qinghuangdao 066000, Hebei,
China; 2. Metal Material Fine Crystal Preparation Technology Innovation Center, Shijiazhuang 050091, Hebei, China; 3. Key Laboratory
of Deep Undercooling Preparation Technology and Science , Shijiazhuang 050091, Hebei, China; 4. Engineering Research Center for Deep
Undercooling Preparation of Metal Materials, Shijiazhuang 050091, Hebei, China; 5. School of Traffic & Transportation Engineering,
Central South University, Changsha 410075, Hunan, China)

Abstract:

The Fe6.5SixB alloys were prepared via suction casting technology and the influences of boron contents on the
solidification microstructure evolution and magnetic properties were investigated. The X-ray diffraction (XRD)
was employed to identify the phase structures of the alloys, the scanning electron microscopy (SEM) and
transmission electron microscopy (TEM) were utilized to analyze the microstructures and phase compositions,
and the magnetic properties were characterized using a vibrating sample magnetometer (VSM) under the
conditions of both high and low temperatures. The results revealed that the matrix phase of the Fe6.5SixB
alloys is the A2 structure (a-Fe). In the Fe6.5Si alloy, a small amount of laminar B2 (Fe-Si) and DO, phases
were observed, In the Fe6.5SixB alloys, laminar eutectic structures of Fe,B and Fe;B phases existed at same
time. The magnetic polarization of the Fe6.5SixB alloys exhibited a strong dependence on the grain growth
orientation and diameter, showing a gradual decline with increasing of boron content. Notably, trace boron
additions effectively refined the grain sizes, leading to enhancing of compressive strength, hardness, and
deflection of the alloys.

Key words:
vacuum suction casting; Fe6.5SixB alloy; solidification rate; temperature gradient; grain refinement; magnetic
properties
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