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Table 1 Corrosion potential and current density of polarization

curves in Fig.4 and resistance values in Fig.5

CugsSnis Ecorr icorr / Ru Rtz RL

ol% N mAcem? /Qcm? /Qcecm? /Q-cm?
0 -0.758 4.306 112.6 38.2 30.3
0.08 -0.752 4.063 118.7 52.3 56.1
0.16 -0.748 3.400 123.6 62.5 73.4
0.24 -0.742 4.132 116.8 48.1 43.9

0.32 -0.739  4.205 113.5 42.6 35.3




« 2114 - WA SRR T 45 &
A Cu/Sn FlHEH) “ArBE” YEH, BNz CugsSnis N
50

—a— 0% CugsSn;s
s 0.16% CugsSn;s

30+ - 0.32% CugsSnis

~#—0.08% CugsSnys

~—0.24% CugsSn;s

b
R, CPE1 CPE2
> >
Rtl 12
R. Ly

5 JiARTE 0.005 mol/L HoSO4 HH 1 BEL Bt 1 A H: 45 23 e 2 1]
Fig.5 Impedance plots of magnet in 0.005 mol/L H,SO4 solution (a)

and their equivalent circuit (b)

Il Nd. Fe %L HFH, Ry JyHfqfLi i FH, CPE
R FM I S R AL TG A, Ry A R L= P R B
FH, Ly H . BT Ry Res Re (R 7T LLZES A
& Zview A HT, BEMHIERES] TR 1. Ry
A Ry /M 125 Q-cm?, B WAZE NdFeB HiAY 2% Ji5 ko 72
SR TR R BETE, RS A
A e M R AR 5o fE95 CugsSnys W14 i 5
Xk, (Pr,Nd)sFeisCu (1 H B8 LA & 43 45 75 & (Pr,Nd)

30l —a— Measured data
—e— Simulated data

-10+

110 120 130 140 150 160 170 180 190
Z'/Q-cm?

Kl6 15 0.16% CugsSnis H A 7E 0.005 mol/L H,SO, ' B HT % 1
N0 4 5 AU B B

Fig.6 Comparison between the measured and the simulated data
for the impedance plot of 0.16% CugsSn;s doped magnet in
0.005 mol/L H2SO, solution

/N T 0.16%H & FEAH 138 5] 73 A B % FE B 3 N e
P03 A S N 3 (R o X B KT L R A B A
D T (MOH) g5 TE B A = 1 i 5712 B8 A 0 W B 4 22
144 0.16%CugsSnys HEA 1) Ru/Ryp A1 R, B A
CugsSnys BE R IR AH SLAE &1, 3E T T2 1 cor L5 & /DN,
DAL S T3 ok P % B S BB B o 4 CugsSngs ¥ N
S 0.16% 5 FHPUE IR/, 5 R 5 B I A O
FH R B AN AE R I s 7 e M9 = 1 24
K.

3 & it

I& B 1] CugsSnys il FH V8 1 BE % 4 =y NdFeB [ 14 1
FBUE vl T DR S5 A B A R A 2 A IR AR
1o S HoAb R g MR 9 A %, Cu/Sn {2 T (Pr,Nd)s
FeisCu iy FHHH T il . [ ¥ T & (Pr,Nd)AH, kb 1
Fi DX el v A0 s S IEE R, B OR TR i 2 Hp H A
BTy, SEOMEHE it ) s .

2k
[1] Gutfleisch O, Willard M A, Bruck E et al. Advanced
Materials[J], 2011, 23: 821

References

[2] National "Twelfth Five-Year" Science and Technology
Development Plan (B & “+ = fi B 22 F 4 AR K e L R)).
http://www.most.gov.cn

[3] Yu Lianging, Ce Yang, Hou Yanglong. Nanoscale[J], 2014,
6(18): 10638

[4] Yu Lianqging(T %), Zhang Yaping(3k W), Zhong Xiao
liang(£h % 5%). Rare Metal Materials and Engineering (i & 4
JE RS R[], 2012, 41(1): 157

[5] Ni Junjie, Cui Xin, Liu Xiangfa et al. Materials Chemistry and
Physics [J], 2015, 162: 518

[6] Ni Junjie, Yan Mi, Ma Tianyu et al. Materials Chemistry and
Physics [J], 2015, 151: 126

[71 Yu L Q, Zhong X L, Zhang Y P et al. Journal of Magnetism
and Magnetic Materials[J], 2011, 323: 1152

[8] Hosseini H R M, Kianvash A, Reihani M S et al. Journal of
Alloys and Compounds[J], 2000, 298: 319

[9] Ni Junjie, Zhou shutai, Jia Zhengfeng et al. Journal of Alloys
and Compounds [J], 2014, 588: 558

[10] Bala H, Pawlowska G, Szymura S et al. Journal of
Magnetism and Magnetic Materials[J], 1990, 87: L255

[11] Yu Lianging(F %), Huang Cuicui(# 3% 3%). Rare Metal
Materials and Engineering (%A 4 & # kL 5 1TF£)[J], 2009,
38(3): 465


http://www.most.gov.cn/

% 8 1] TR AEE: CugsSnis di SIS NdFeB 11 K it it f 5 i <2115 -

[12] Ni Junjie(fiAf2 7%), Shao Xin(#E #%), Zhou Shutai(fd+ &) et [15] Yu L Q, Zhang J, Hu S Q et al. Journal of Magnetism and

al. Rare Metal Materials and Engineering(# 4 & &Mkl 5 Magnetic Materials[J], 2008, 320: 1427

TFE)[J], 2013, 42(12): 2536 [16] Zhou Shouzeng( J& 7% 1), Dong Qingfei( # & & ).
[13] Gurrappa I. Journal of Alloys and Compounds[J], 2002, 339: Supermagnets — Rare Fe Based Permanent Magnetic

241 Materials(i 5 7k i & — s + 2k & K WG A4 #L)[M]. Beijing:
[14] Tomashov N D(#E 5 % %), Chernova G P(Z /R i# ). Metallurgical Industry Press, 2004: 55

Corrosion and Corrosion-Resistant Alloys(J& i 5 i i & 4) [17] Yan Mi, Ni Junjie, Ma Tianyu et al. Materials Chemistry and

[M]. Beijing: Chemical Industry Press, 1982: 137 Physics[J], 2011, 126: 195

Effect of Intergranular Addition of CugsSn;s on Magnetic and Anti-corrosion
Properties of NdFeB Magnets
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Abstract: Effects of CugsSnis intergranular additions on the magnetic and anti-corrosion properties of (Pr,Nd)126Dyo.9FenaiBsg Were
investigated. Results show that when 0.16 wt% CugsSn;sis added, the NdFeB magnet possesses the maximum magnetic properties and
anti-corrosion resistance. The higher magnetic properties mainly stem from the densification of the materials and the optimized
distribution of intergranular phase. Also the aforementioned optimization of structure factors benefits the anti-corrosion performance of
NdFeB. Additionally, in the CugsSn;s doped magnet the occurrence of (Pr,Nd)sFe;sCu and the decrease in the amount of (Pr, Nd)-rich
phase reduce the active reaction channels in the anodic intergranular regions, thus increasing the charge transfer resistance. As a result, the
corrosion current density decreases and the corrosion resistance is enhanced.
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