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Abstract In this study, a convergent heat treatment was performed in certain temperature regions in order to

control the microstructures of Nd-rich phases and to reduce thermal stress on grain boundaries which could be
caused during expansion and shrinkage of Nd-rich and Nd,Fe ,B phases. The difference of thermal expansion
coefficient between Nd,Fe,,B and Nd-rich phases is the mechanism for convergent heat treatment. The Nd-rich
phases which were located in junctions could penetrate into the grain boundaries between Nd,Fe,,B phases due to
the difference of thermal expansion coefficient. Through the convergent heat treatment, the microcracks that were
observed in cyclic heat treatment were not observed and coercivity was increased to 34.05 kOe at 8 cycles.
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Fig. 1. Phase diagram of Nd-Fe-B system. Nd:B=2:1.
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Fig. 2. Concept of convergent heat treatment.
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Fig. 3. Characteristics of strip and jet-milled powder; (a) strip, (b) powder images, (c) PSA and (d) XRD results.

Vol. 17, No. 1, 2010



Nd-rich

-
]
T

Dihedral angle(degree) _

E & 88 3 8 8
—_——

o 1 2 3 4 5 s 7 8
No. of cydes

Fig. 4. SEM-BSE images of (a) non cycle, (b) two cycle and (c) eight cycle convergent heat treatment and (d) dihedral angle

changes between the Nd, Fe ;B grains.
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Table 1. Area fraction and average size of Nd-rich grain
boundary phases after convergent heat treatment

0 cycle 2 cycles 8cycles
Area(%) 11.22 9.19 991
Average size(pum) 222 1.56 1.63
Standard deviation 1.99 1.29 1.30
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Fig. 5. Vicker’s hardness after cyclic and convergent heat
treatment.
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Fig. 6. Coercivity after cyclic and convergent heat treat-
ment.
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