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Effects of CeO, Nanoparticles Doping on Properties of Zn-Al Coating on
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Abstract; Ce0,/Zn-Al composite coatings with different contents of CeQ, nanoparticles contents were prepared on the surface
of sintered NdFeB magnets using spraying technique. The microstructures, mechanical properties, and corrosion resistance of
Ce0,/Zn-Al coating layers were analyzed by means of scanning electron microscopy (SEM), microhardness tester, neutral salt
spray test chamber, and electrochemical workstation. Results show that the introduction of dispersive CeO, nanoparticles disperse
into Zn-Al layer, not only enhances the hardness of Zn-Al coating layer, but also improves the shielding performance of Zn-Al
coating layer, and thus the resistance to neutral salt spray test of the CeO,/Zn-Al composite coatings can reach up to 720 h. The
addition of CeO, nanoparticles can act as an insulator to avoid the direct contact between Zn-Al flakes in Zn-Al coating, and pro-

long the corrosion channel of corrosion medium penetrating into NdFeB substrate.
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Fig. 1 Microstructures of CeO, nanoparticles and Ce0,/Zn-Al coating layers with different CeO, contents on the surface of magnets
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(b) Elemental distribution

2 25-Ce0,/Zn-Al IXEEH) EDS {45 5
Fig. 2 EDS test results of 25-Ce0,/Zn-Al sample

1O 1y

(b) 25-Ce0 /Zn-Al
K3 WERRIEIRE Zn-Al 2 K 25-Ce0,/Zn-Al 45
)2 B TR MR 5
Fig.3  Cross-section morphologies of Zn-Al coating and 25-

Ce0,/Zn-Al coating layers on surface of magnets
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Fig. 4  Microhardness of CeO,/Zn-Al coating layers with

different CeO, contents
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Fig. 5 Bonding strength of coating and microstructure of NdFeB substrate after delamination

-
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(¢) 15-CeO,/Zn-Al (d) 25-Ce0,/Zn-Al

K6 Zn-Al IRJZEKAE CeO, BIAEERY Ce0,/Zn-Al G WRIZHAEL 720 h th P 25 U0 5 AR DGR3
Fig. 6 Optical morphologies of Zn-Al coating and CeO,/Zn-Al coating layers with different CeO, contents samples after 720 h

neutral salt spray test
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Fig. 7 Microstructure of 25-Ce0,/Zn-Al composite coatings sample after salt spray test with different times
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Fig. 8  Polarization curves of 25-Ce0,/Zn-Al composite

coatings on surface of magnets in 3. 5% NaCl solution
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Table 1  Fitting results of polarization curves

. Immersion K. Jeon
Specimen )

time / h / vV / (A-em™)
720 -1.156  2.457x10°*
25 g/L Ce0,/Zn-Al 744 -1.103  3.427x107
Composite Coatings 768 -1.007  3.570x10°°
792 -0.939  1.672x10°°
NdFeB substrate 0.5 -0.918 2.891x10™
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T o R 25 TG | ol T S50 R Bt ek A7 R A iy 2 2
530, 454 B 9 s IR 2 450 7R 2 TR, 4
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Fig.9  Structure diagrams of Zn-Al coating and Ce0O,/Zn-Al composite coatings on surface of magnets
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Table 2 Magnetic properties of magnets coated Zn-Al coat-
ing and 25-Ce0,/Zn-Al composite coating on surface of mag-

nets

Samples B/ kGs H,/ kOe (BH),,/ MGOe
Zn-Al coating 13.29 21.53 43. 66
25-Ce02/Zn-Al

composite coating

13.27 21.49 43. 60
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