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Synopsis

The Press-Less Process (PLP) is a new sintering process for producing high performance Nd-Fe-B magnets. In this article, the
characteristics of PLP and the magnetic properties of Nd-Fe-B magnets produced by PLP is introduced. The advantages of PLP
are as follows:

(1) Elimination of oxygen gas in the powder filling stage decreases impurities in the manufacturing process.

(2) The aliment process with a strong pulse magnetic field facilitates powder orientation.

(3) Near-net shape sintering increases material yield and enhances the flexibility of shape of magnets.

These characteristics enable us to handle fine starting powder, which leads to increasing coercivity without using heavy
rare earth elements, such as Th and Dy. Furthermore, combination of PLP and the Grain Boundary Diffusion (GBD) process
enhances magnetic properties without using excessive amounts of heavy rare earth elements. By optimizing PLP and GBD
conditions, a high performance PLP magnet with remanence of 1.49 T and coercivity of 1840 kAm™ was developed. A further
increase in magnetic properties is expected by refining the starting powder.
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Fig. 2. Magnetic property map of Daido’s PLP magnets.
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Fig. 5. SEM images of PLP magnets produced by
powders with sizes of (a) 1 um, (b) 3 um and (c)
5 um. SEM observation was done by NIMS.
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