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Microstructure and Magnetic Properties of the Bulk Anisotropic
Nanohybrid SmCo;/Nd.Fe ;B Magnets
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(College of Materials Science and Engineering, Hebei University of Engineering, Handan, Hebei 056038 ,China)

Abstract: By using high-pressure thermal compression ( HPTC), the blends of SmCo-based amor-
phous-nanocrystalline powders and the commercial Nd-Fe-B nanocrystalline powders were deformed,
and the bulk anisotropic nanohybrid SmCo7/Nd:FesB magnets were successfully prepared. The micro-
structure and magnetic properties of the obtained magnets were studied by XRD, TEM and VSM. The
experimental results show that the obtained SmCo7/Nd,Fe 4B magnets are composed of SmCo; and
Nd;FeuB nanocrystalline regions, and the SmCo; and Nd>FesB nanocrystals possess a ( 00/) texture a-
long the pressure direction (parallel to the pressure direction). Magnets exhibit an obvious magnetic ani-
sotropy and a maximum energy product of 16 MGOe at room temperature ( RT) along the pressure direc-
tion. Moreover, the obtained magnets have a good thermal stability with a low B g5 )= —0.26% C .
These findings demonstrate that the bulk anisotropic nanohybrid SmCo7/Nd:Fe1sB magnets have high po-
tential to be applied in national defense, military industry, rail transit and other scientific and techno-
logical fields.
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Fig. 1 The XRD pattern of the as-milled SmCo powders
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Fig. 2 The XRD pattern of the Nd-Fe-B (MQU-F) powders
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Fig. 3 The XRD pattern of the HPTC-deformed magnet

measured on the sample surface perpendicular

to the pressure direction
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Fig. 4 The bright-field TEM image of the magnet SmCo7 region
and the corresponding selection area electron diffraction
(SAED) patterns (the inset) , taken from the sample

surface parallel to the pressure direction
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Fig. 5 The bright-field TEM image of the magnet Nd2Fe 4B
region and the corresponding SAED pattern ( the inset) ,

taken from the sample surface parallel to the pressure direction
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Fig. 6 Magnetic hysteresis loops of the HPTC-deformed magnet
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measured parallel and perpendicular to the pressure
direction at RT with a maximum field of 21 kOe.
(// P denotes the measured field parallel to
the pressure direction; L P denotes the measured

field perpendicular to the pressure direction)
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Tab.1 Magnetic properties of the HPTC-deformed magnet measured parallel and

perpendicular to the pressure directionat RT
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Fig. 7 Dependence of (BH) . and H_ on the measurement
temperatures from RT to 350 °C for the HPTC-deformed

magnets measured along the direction of pressure
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