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Synopsis

We investigated expansion phenomena of hot-deformed Nd-Fe-B magnets by infiltration process of low-eutectic temperature
alloy, e.g. Nd,,Cus, at.%. An expansion of 22% in the c-axis direction of a hot-deformed magnet was observed after the infiltration
process using a large amount of Nd-Cu alloy. The coercivity of the hot-deformed magnet increased from 1.4 T to 2.2 T. Only
the edge of the cuboidal shaped magnet expanded after the Nd-Cu infiltration process from the ab-plane of the hot-deformed
magnet. This local expansion of the specimen by infiltration process can be explained by the nature of the expansion mechanism.
In addition, many thick Cu-rich bands with around 1 um were formed parallel to the c-plane in the hot-deformed magnet after
the infiltration process. In the Pr-Cu infiltrated hot-deformed magnet, the composition of Cu-rich bands was estimated as
Nd,\PrysCuFe,,Gas at.%. We discussed the expansion mechanism by infiltration process in hot-deformed magnets.
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(b) Nd-Cu infiltrated

(a) As hot-deformed

As hot-deformed Nd,,Cu,, infiltrated

Dimensions (mm®)|5.60 x 7.01 x 7.01 | 6.83 x 7.023 x 7.023

Weight (g) 2.0899 2.5159

Density (g/cc) 7.588 7.465

Fig. 1. Photographs of hot-deformed Nd-Fe-B magnet.
(a) As hot-deformed and (b) large amount of

Nd-Cu infiltrated sample.
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Fig. 2. Demagnetization curves for as hot-deformed and

Nd-Cu infiltration processed Nd-Fe-B magnet.

6.83 mm



96 ELABN 86K 25 20164
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AR TRENIP LR L T L2 e Ghotz

1um

(a) As hot-deformed (b) Nd-Cu infiltrated

Fig. 3. SEM-BSE images for (a) as hot-deformed and (b)
Nd-Cu infiltrated Nd-Fe-B magnet. Both images

were taken at center of each specimen.

2.0858 g
(5.6 x 7.0 x7.0 mm3)

(a) As hot-deformed

21428 g
(Nd-Cu: 57.0 mg)

(b) Nd-Cu ribbons on specimen
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After polish: 2.1363 g
(Infiltrated Nd-Cu: 50.5 mg)

(c) After infiltration process

Fig. 4. Photographs of hot-deformed Nd-Fe-B magnet. (a) As hot-deformed, (b) crushed Nd-Cu ribbons on c-plane of

the specimen and (c) after Nd-Cu infiltration processed.
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Fig. 5. (a) Demagnetization curves for as hot-deformed
and Nd-Cu infiltrated from one c-plane. (b)
Coercivity of each segments sliced from

infiltration face.
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.
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Fig. 6. SEM-BSE images for Nd-Cu infiltrated specimen
from infiltration processed face to depth direction.
The Nd-Cu was infiltrated from one c-plane of

hot-deformed magnet.
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[easy

Fig. 7. Side view photograph of Nd-Cu infiltrated hot-
deformed magnet from ab-plane. Initial sample
shape is also depicted by dashed line.
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ZRIZ, Cu-rich N RHPEE SN T 0D Z Lbhb.
CoFTHEMEIZ X 5 Curich /8 FOEWIZDOWTIE,
Pr,,Cuy, 13 Nd;Cus, (2T 50 THREEE SR DMK
WAL L7236 A &0tz 0B/ L, BANENIZEE
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& Em (v

Pr-Cu infiltrated

Fig. 8 EDS mapping results of cross-section of Nd-Cu (upper row) and Pr-Cu (under row) infiltrated hot-deformed

magnet.
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00 05 10 15 20 25 3.0
Distance (1m)
Fig. 9. Elemental mapping and the line profile of a cross-
section of a Cu-rich band in Pr-Cu infiltration

processed hot-deformed magnet.
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