10aA -4

F39E AR FIGREELE (2015)

Effect of metallic glass infiltration on the coercivity and microstructure of
Nd-Fe-B hot-deformed magnets

U.M.R. Seelam', L.H. Lihua', T. Akiya', H. Sepehri—Aminl, T. Ohkubo', M. Yanoz, N. Sakumaz, A.

Manabe?, A. Kato® and K. Hono'

'Elements Strategy Initiative Center for Magnetic Materials (ESICMM)
National Institute for Materials Science, 1-2-1 Sengen, Tsukuba 305-0047, Japan

*Advanced Materials Engineering Division, Toyota Motor Corporation, Susono 410-1193, Japan

Anisotropic hot-deformed Nd-Fe-B magnets have variety of high temperature applications

such as servomotors and electric power steering motors. In order to raise their coercivity, grain

boundary infiltration process using low melting eutectics, for example Nd-Cu and Nd-Dy-Cu was

employed [1]. The binary eutectic of Nd-Cu is at 520 °C. In order to keep the infiltration temperature

lower, and to possibly form an amorphous phase in the intergranular regions, further low melting

alloy is preferred. In an attempt to realize the above, in the present work, a Nd-based bulk metallic

glass (Nd-BMQ) alloy with a nominal composition of NdeyAl;oNijoCuyg (at.%) [2] was used for

infiltration. The glassy alloy has a melting point at 481 °C, one of the lowest of all the Nd-based

alloys. The study was extended to Pr-BMG (PrepAl;oNi;oCuyg) as well. The infiltration process was

carried out at different temperatures between 600 and 700 °C. The resultant coercivity increased from

1.1 Tup to 2.8 T (Fig.1), which is the highest value of coercivity achieved so far for the bulk magnets

that do not contain the expensive heavy rare-earth elements Dy or Tb. High temperature coercivity

also showed improvement (Fig.2). Formation of an amorphous phase in many intergranular regions

was the most interesting feature of the microstructure (Fig.3). With detailed microscopic observations,

crystallinity and chemistry of the intergranular phases were studied. After crystallization studies, it

was found that coercivity does not majorly depend upon the crystallinity of the intergranular phase.
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