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ABSTRACT

This research focused on composite technology to
bond materials for rotor cores, which require both
magnetic properties and mechanical properties at once,
and analyzed diffusion bonding of sintered material and
the bonding area as a factor affecting it. It was
determined, as a result, that the strength of the bonding
zone depends on the bonding area, and diffusion bonding
was verified as a technique for bonding magnetic
material and structural material, which are different
materials. This report describes the establishment of a
sinter diffusion bonding technique that provides
satisfactory bonding strength. This was accomplished by
improving the bonding area through application of
pressure by press fitting of the inner and outer
components, which was in addition to the difference in
thermal expansion of the sintered material. Application
of the developed material to rotor cores for use in hybrid
cars has made it possible to achieve both functionality
and strength, to significantly improve productivity, and
to reduce costs by 50%.
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Table 1 Mechanical and magnetic properties

ltem Inner Outer
Tensile strength (MPa) 318 200
Yield strength (MPa) 260 _
(0.2% Yield point)
Rotating bending strength 190 _
(MPa)

Magnetic flux density (T) - 1.04
Coercive force (A/m) - 350
Resistivity (1« Q - cm) - 16.4

Density (g/cc) 6.4 min 6.9 min
Apparent hardness HRB 50 min | HRF 50 min

Table 2 Chemical composition

Chemical Composition (wt%)
Fe C Cu Ni
Inner Bal. 0.6 1.5 2.7
Outer 100.0 - - -
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Fig. 5 Heat expansion test specimen
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Table 3 Inner chemical composition of decreasing Cu

(Wt%) Cu Ni C
Underneath lower 1.470 2.940 0.686
composition 1
Underneath lower 1.455 2.910 0.679
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Table 4 Condition of diffusion bonding

Density Outer 6.9~7.0
3
(g/em’) Inner 6.4 ~ 6.6
Sintering temperature (°C) 1120 ~ 1140
Inner part diameter over 0.975 ~ 0.335

sized by (mm)
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