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Improvement of Strength and Magnetic Properties in Dust Cores
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Dust cores offer unique design possibilities for motor cores. For such applications, demand for increased
strength, density and electrical resistance is growing. Die wall lubrication increases strength without
additional lubrication. A small amount of resin coating on the iron powder enhances both density and
electrical resistance. The newly developed dust cores are several times stronger than conventional ones and
are characterized by a 100 increment in flux density at the same electrical resistance.
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Fig. 1 Transverse rupture strength of specimens made by
conventional compaction process and die wall lubrication
process (Iron powder : 300NH)
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Photo 1 SEM photograph showing surface of 0.5mass
O resin coated iron powder
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Resin
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Photo 2 SEM photograph showing cross-sectional
surface of 0.5massl resin coated iron powder
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Fig. 2 Effect of compacting pressure on density of various materials

compacted by conventional compaction process and die wall
lubrication process
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Fig. 3 Transverse rupture strength of various materials compacted
by conventional compaction process and die wall lubrication
process as a function of density after curing
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Fig. 4 Specific resistance of various materials compacted by
conventional compaction process and die wall lubrication
process as a function of density after curing
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Fig. 5 Permeability of various materials compacted by conventional
compaction process and die wall lubrication process at 8A/m
as a function of frequency
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Fig. 6 Flux density of various materials compacted by conventional
compaction process and die wall lubrication process at
8 000A/m as a function of density after curing
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Fig. 7 B-H curve of specimens made from pure iron powder and
0.5mass resin mixed pure iron powder compacted by die
wall lubrication process
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Table 1 Mechanical properties and magnetic properties of various materials
Resin amount | Lubricant amount Additional Compaction GD i O l\flfaD SR B U
O massO O O massO O process process O g/cm’0 0Q0OmO ooo
RT 2000
0.5 0.5 mixed CCP 7.24 25 11 3.1x 10”2 1.25 70
0.5 O mixed DWL 7.31 130 91 8.4x 10”2 1.38 80
0.5 O coated DWL 7.36 129 75 5.8x 102 1.36 7
0.3 O coated DWL 7.40 128 118 3.1x 10”2 1.43 82
0.2 O coated DWL 7.42 106 102 1.3x 102 1.47 86
GD : Green density
GS : Transverse rupture strength
SR : Specific resistance
B : Flux density at 8 000A/m
p : Permeability at 8A/m, 10kHz
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