Finite Element Analysis of Powdered Magnet Sinter-forging
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Abstract
Permanent magnets of Nd-Fe-B group have kept a key post in the permanent magnet market and used in
various parts. Tube Process is a process to produce permanent magnets using a deformable tube for
densification of powder magnets. Advantage claimed for this process is that it can accomplish both
densification and anisotropication in one step forming. In this paper, the simulation has been carried out
for a full Tube Process in a closed die considering the compressibility of material, arbitrary curved shape
and deformable body contact between Nd-Fe-B powder magnet and copper tube. The results show that
the analysis of Tube Process is applicable with great help in the stage of preform design.
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Fig.1 Schematic relation between the slave
node and master segment.

& Fo29 FA¥HE Yehith N,

1714 n
= BT, s gRPe) SR
2k - Atol o] 71H4
. E.}ﬂﬂ*M$§ﬂT4®vH“
& 2 Agakd Fakst FHAY Aol
43e AFdRg = Qo AFAAEHE ¢ =
) FHF@e AFAAE)T
c 2o o}au sz @
_(H

ﬂllm mB:
%

1
@- sm)(l—tm )ul+z(1+ Sm XL =t U,

+%(1+ sm)(1+tm)u3+%(l—sm)(1+tm)u4

i+1 i+1)'ni

g s U —u S (15-b)

4-Node Master
Element

1

2

Fig.2 Schematic relation between the gap and the
displacement.
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Fig. 3 Initial F.E. mesh and die geometry for simple
model
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preform for EHPS magnet model
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