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Synopsis

Fe-Co alloys are promising materials for high power density motors, since they have higher B, than Fe-Si steels which are most
commonly used for motor cores. It is known, however, that Fe-Co alloys generally have poor workability due to the existence of
a brittle phase, ordered B2. In this study, effects of Co content and Si/Al addition to the Fe-Co alloys on their workability and
magnetic properties were investigated. The neutron diffraction measurements of Fe-Co alloys with different Co contents of 5,
18, 27, and 49 mass% were first conducted to determine the existence of an ordered B2 phase. The results showed that the B2
phase was observed in the Fe-Co alloys with Co contents of 27 and 49 mass%, while it did not exist in the alloys with 5 and 18
mass%, which suggests the latter two alloys have better workability. Then, we checked the effect of Si/Al addition on the magnetic
properties of the Fe-18Co alloy, and found that the co-addition of Si/Al reduces the coercivity, H., to about 60 A/m and iron loss to
less than 170 W/kg while maintaining a high B value at 30 000 A/m above 2.2 T.
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ExfTorz MBI —) v 7B TR L

Table 1. Chemical composition of Fe-Co alloys (mass%)

Alloy C Si Mn S Ni Cr \Y Co Al Fe
Fe-49Co-2V 0.009 | 0.05 0.06 | 0.005 | 0.05 0.03 1.97 | 48.70 | 0.03 Bal.
73Fe-27Co 0.007 | 0.24 0.25 | 0.005 | 0.62 0.61 0.27 | 27.16 | 0.04 Bal.
82Fe-18Co <0.001| <0.01 | <0.01 | 0.0004 | 0.01 | <0.01 | <0.01 | 18.15 | 0.005 | Bal.

95Fe-5Co <0.001| <0.01 | <0.01 | 0.0007 | 0.01 | <0.01 | <0.01 | 5.00 | 0.002 | Bal.
Table 2 . Chemical composition of Fe-18Co alloy and Si/Al-added Fe-18Co alloys (mass%)

Alloy C Si Mn S Ni Cr \Y Co Al Fe

82Fe-18Co <0.001| <0.01 | <0.01 | 0.0004 | 0.01 | <0.01 | <0.01 | 18.15 | 0.005 | Bal.
82Fe-18Co-1.5Si <0.001| 1.48 | <0.01 |0.0004| 0.01 |<0.01|<0.01| 18.12 | 0.01 Bal.
82Fe-18Co0-1.0Si-0.5A1 |<0.001| 0.99 | <0.01 | 0.0005| 0.01 | <0.01 | <0.01 | 18.1 0.47 Bal.
82Fe-18C0-0.5Si-1.0Al |<0.001| 0.50 | <0.01 | 0.0006 | 0.01 | <0.01 | <0.01 | 18.02 | 1.02 Bal.
82Fe-18Co-1.5Al <0.001| <0.01 | <0.01 | 0.0004 | 0.01 | <0.01 | <0.01 | 17.9 1.51 Bal.
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Fig. 1. Neutron diffraction patterns of the Fe-Co alloys.
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Fig. 2. Effect of Si and Al addition on the ductile-brittle

transition temperature of Fe-18Co alloy.
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Fig. 3. Microstructures, Vickers hardness and average crystal grain size from TD of Fe-18Co alloy and Si/Al-added Fe-

18Co alloys. (a): Rolled samples, (b): Annealed samples (1223 K).
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Fig. 4. ¢,=45 ° ODF sections of Fe-18Co alloy and Si/Al-added Fe-18Co alloys showing texture followed by (a) rolled

samples, (b) annealed samples (1223 K).
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Fig. 5. Effect of Si and Al addition on the A-parameter of
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Fig. 7. Effect of Si and Al addition on the maximum
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