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Preform Design for the Sinter-forging Process of
Arc-shaped Powdered Magnets

Seung-Ho Kim, Choong-Ho Lee and Hoon Huh

Abstract

Tube Process(TP) is one of the processes to produce permanent magnets. Advantage claimed for
this process is that it can accomplish both densification and anisotropication in one step forming. This
process is distinguished from other processes since it uses deformable tube for densification of powder
magnets. TP has, however, difficulties in manufacturing permanent magnets from Nd-Fe-B green
powder due to folding resulted from large height reduction and localized densification. Therefore, an
adequate preform is necessary to reduce folding, lead magnets into almost desired final shape and get
uniform densification. In this paper, preform design for TP is carried out without a deformable tube to
investigate the behaviour of magnet sinter-forging. Preform design is accomplished to increase the
effective magnet area with a near net shape and uniform densification.
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Fig. 1 Dimension of E. V. motor magnets with the front
view.(Length = 50mm, Width = 32mm)
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Table 1 Material properties and constants for numerical

analysis
Stress-strain Relationship o =Cg"
C 89.497
n 0.215
Yield criterion f(G,-,-)=AJz'+BJIZ=T] Yi=6°
A A=2+p’
_ 2
B p=1-2-12P
3 3

7 n=2p*-1

Friction Coefficient m=0.2
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mesh



Fig. 3 Dimension of Type II preform with finite element
mesh
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Fig. 5 Dimension of Type IV preform with finite element
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Fig. 8 Comparison of relative density distributions in each preform type with 75% height reduction :

(a) Type I ; (b) Type II ; (¢) Type IIT ; (d) Type IV
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