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ABSTRACT The crystal growth features of Nd—Fe—B ingot are studied by SEM, XRD and mag-
netic domain observation. It is noticed that the growth of the Nd;Fe 4B grains during solidification is in
sheet—like pattern, and a number of these sheet—like grains constitute a sheet—like grain group. There ex-
ist about 90 degrees phase difference around the c—axis between the adjacent sheet—like grain groups. Such
a crystal growth pattern of Nd—Fe—B ingots has relevance to the crystallographic features of Nd;Fe 4B.
After annealing, the sheet—like grains are tended to be equiaxial and the grain size is apparently coarsened.
Meanwhile, the phase difference between the adjacent sheet—like grain groups is decreased significantly,

which suggests that the ingot grains grow with a feature of preferred orientation during annealing.
KEY WORDS Nd-—Fe—B ingot, crystal growth feature
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Fig.1 Secondary electron images of (Ndo.ssDyo.05)15.5(Feo 90Alo.o1)7s 0Be.s ingot on the section perpendicular to the

solidifying direction
(a) micrograph of sheet—like grains
directions

(b) two groups of sheet—like grains that have perpendicular easy growth
(c) magnetic domain structures of sheet —like grain are displayed by the stripe contrasts

B2 (Ndo.osDyo.oshss(FeoosAloor)rs.oBe.s Kt WM& LHT{TT i REH SEM HH
Fig.2 The microstructures of (Ndo,95Dyo.05)15.5(Feg.ouAlp.01)78.0Bs.5 ingot on Lhe section parallel to the solidifying direction

(a) secondary electron image of large grain groups

(b) back—scaltered electron image of sheet —like grains within a grain group
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Fig.3 The X—ray diffraction pattern of (Ndo.05Dy0.05)15.5(Feo.09Alo.01)78.0Be.5 random sintered magnets and can be

indexed by Nd,Fe;4B
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Fig.4 The X—ray diffraction patterns of (Ndo.95Dyo.05)15.5 (Feo.00Alp.01)78.0B6.5 ingot on the section perpendicular to

the solidifying direction, showing the textures of Nd2Fe;4B

(a) as cast

(b) 1050 C,

4 h annealed
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Fig.b The secondary electron images of (Ndp,esDyo0.05)15.5(Fen.upAlo.o1)78.0Be.s ingot on the section perpendicular to the

solidifying direction after 1050 €, 4 h annealing

(a) exhibiting the equiaxial grains  (b)magnification of (a), the stripe pattern showing the magnetic domain structures

of equiaxial grains
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