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Effect of particle size on properties of
injection-molded bonded NdFeB magnet

DUAN Bo-hua, QU Xuan-hui, ZHANG Lin, QIN Meng-li, ZHANG Shen-gen, LI Ping

(State Key Laboratory for Advanced Metals and Materials, School of Materials Science and Engineering,
University of Science and Technology Beijing, Beijing 100083, China)

Abstract: The effects of particle size on the properties of injection-molded bonded NdFeB magnet were investigated. The
results showed that, as the particle size decreased, the feedstock’ viscosity increased and its fluid exponent decreased,
which indicated that the feedstock was more excellent in process properties; the compressive strength of the bonded
magnet was improved while the irreversible magnetic flux loss reduced. It was also found that the optimal particle size
for injection-molded bonded magnet was 80—100 um, the particle size smaller or higher than this range resulted in
deterioration in properties. By varying the proportions of particles of different sizes, the viscosity of the feedstock
decreased or critical powder volume fraction increased. On the basis of these, the injection molding anisotropic bonded
NdFeB magnet with the high magnetic properties was obtained, whose remanence B,, intrinsic coercivity ;H,, maximum
energy product (BH) . and compressive strength oy, are 878 mT, 1 212.3 kA/m, 128 kJ/m® and 73 MPa respectively.
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Fig.2 Relationships between shear rate and viscosity
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Fig.3 Effects of particle size on properties of bonded magnet:
(a) Magnetic properties; (b) Mechanical properties and relative

density
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Table 1 Effect of particle size on alignment degree of bonded

magnet
Particle size/pm Alignment degree/%
<45 90.7
45-75 91.8
75-106 91.1
106—150 88.0
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Table 2 Relations of distribution of magnetic powder and

viscosity and critical powder volume fraction

Powder type n/(Pa-s) 0%
A 545 63.0
B 425 66.0
C 360 68.5
D 325 69.5
E 290 70.5
F 315 69.5
G 278 71.0
H 232 72.5
I 280 71.0
J 217 73.0
K 305 70.0
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Fig.5 Demagnetization curves of injection molding

anisotropic bonded magnet
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