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Fig. 1. Demagnetization curve and remanence temperature coefficient of samples at different temperatures: (a) Demagnetization
curve of Col3 magnet; (b) demagnetization curve of 35SH magnet; (c) demagnetization curve of SmyCo;; magnet; (d) remanence

temperature coefficient.

1 RESEASIR]TRLRE X 8] P A SR R B AR A (% °C 1)

Table 1. Remanence temperature coefficient « in different temperature ranges(%-°C1).

Temperature ranges/C

Sample
25—40 25—60 25—80 25—100 25—120 25—140 25—160 25—180
Col3 -0.027 -0.036 -0.044 -0.048 -0.053 -0.057 -0.061 -0.065
35SH -0.081 -0.102 -0.107 -0.110 -0.117 -0.123 -0.129 -0.136
SmyCoy7 -0.006 -0.020 -0.029 -0.032 -0.034 -0.036 -0.038 -0.038
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Fig. 2. Magnetic properties at different temperatures and DTG curve: (a) B, at different temperatures; (b) Hy; at different temperat-

ures; (¢) (BH) .y at different temperatures; (d) DTG curve.
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Fig. 3. Irreversible magnetic flux loss versus temperature.
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Table 2.  Nd/Dy/Fe/Co element content of two
magnets at different positions(%).

Elements content

Samples Positions
Nd Dy Co Fe
1 89.75 213 0.98 7.13
Col3 2 39.52  6.77 19.37 34.34
3 21.51 6.02 13.06 59.41
4 20.50 1.16 0.69  77.65
35SH
5 79.20 0.90 0.52 19.38

K4 PIRREE AR UM E S
Fig. 4. Backscattering topography of two magnets: (

= - -

5 pm

Pl 5 WA Y 7 TR S5 AN O 2R T 4 1]

(a) Col3 #&iA; (b) 35SH A

) Col3 magnet; (b) 35SH magnet.

(a) Col3 WEHA; (b) 35SH W {4

Fig. 5. Backscattering morphology and element mapping scan of two magnets: (a) Col3 magnet; (b) 35SH magnet.
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Table 3. Bending strength, compressive strength and Vickers hardness of magnets.
Ry,,/MPa R,../MPa HV5
Samples
1# 24 3# Avg. 1# 2% 3# Avg. 1# 2# 3# Avg.
Col3 162 167 159 163 800 815 814 810 665 677 661 668
35SH 210 200 206 205 841 845 849 845 625 630 611 622
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1000 |(a) [CJRbb [JRmc I HVO.S5 11000 y (b)
892 . aa 8.33
810 845 ?
800 1800 2
© > 8.1r
& 663 o -~
s 622 = ‘
S 600} 1600 2 E 4sl 7.78
+ o " .
g T &
£ 400} {400 & T 7.52
n I 7.5
205 =
200F 163 {200 =
[N
0 ,_ 0
Col3 35SH SmyCoyr Col3 35SH SmyCoqr
K6 REMAYIIFIERERIBEE (o) I PERRXTIL; (b) BBEXT L

Fig. 6. Mechanical properties and density of magnets: (a) Comparison of mechanical properties; (b) comparison of density.

077502-6


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 3B £ 3R Acta Phys. Sin. Vol. 72, No. 7 (2023)

077502

10 pm

B 7 #EEBESHEMBIOESE  (a) Cold #EiMA; (b) 35SH f#A; (c) SmyCoy; HEfA
Fig. 7. Fracture morphology of bending sample: (a) Col3 magnet; (b) 35SH magnet;(c)Sm,Co;; magnet.
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Study on temperature stability and mechanical properties of
sintered Ndys ;Dys5Co,5(Fe, M), Bg.g9s magnet®

Xu Ji-Yuan  Zhang Jia-Teng  Meng Rui-Yang  Chen Hong-Sheng
Fang Yi-Kun  Dong Sheng-Zhi' Li Wei

(Division of Functional Materials, Central Iron & Steel Research Institute, Beijing 100081, China)

( Received 25 October 2022; revised manuscript received 2 January 2023 )

Abstract

The sintered Ndys sDyg5Coi3Fep M 5B.9s magnet (Col3 magnet) and Nds,Dy; 5Coq sFepaM; 05Bg.9s magnet
(35SH magnet) are prepared by strip casting, hydrogen decrepitation, jet milling, orienting compression,
sintering and annealling. The maximum energy product (BH),,, and coercivity H, of Col3 magnet at room
temperature are 30.88 MGOe and 19.01 kOe, which are lower than those of 35SH magnet. By adding Co and
Dy, the remanence temperature coefficient o , curie temperature T and max operating temperature Ty
significantly increase form —0.136%/%C to —0.065%/°C (25-180 °C), 310 °C to 454 °C, and 160 C to 200 °C
respectively. Mechanical property test and fracture analysis show that owing to the high content of Co in the
magnet, the proportion of cleavage fracture in the main phase grains increases, and the bending strength Rbb
decreases compared with the Rbb of 35SH magnet, which is nearly twice that of 2:17 type Sm-Co magnet. The
reason for Rbb decreasing might be that Co element preferentially replaces Fe in the 2:14:1 main phase, which
leads the lattice to be distorted and the grain strength of the main phase to decrease. The microstructure
analysis shows that there exists a high Co region in the grain boundary phase of Col3 magnet, and its

composition is close to (Nd,Dy)(Fe,Co)s, which might be one of the reasons for coercivity H,; decreasing.
Keywords: sintered Nd-Fe-B, temperature stability, maximum operating temperature, mechanical Properties

PACS: 75.50.—y, 75.50.Ww DOI: 10.7498/aps.72.20222045
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