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Effects of Pretreatment Technologies on Structure and Properties of Al Coatings on

Sintered NdFeB Substrates via Vacuum Evaporation
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Abstract: In order to develop low damage, environment-friendly pretreatment technology for sintered NdFeB magnet, Al
coatings were prepared on sintered NdFeB magnets via evaporation method with four different pretreatment technologies of
polishing, pickling (50 s), sandblasting and sandblasting + pickling (5 s). Morphologies of the NdFeB substrates and coatings
with different pretreatment technologies were observed with SEM. The tensile test was performed to measure the adhesive
strength between Al coating and NdFeB substrate. The self-corrosion behavior of the NdFeB specimen was characterized by
potentiodynamic polarization curves. The results reveal that a grain damaged layer produces on the surface of the NdFeB
substrate after sandblasting, resulting in the lowest adhesive strength (9.54 MPa) between Al coating and NdFeB substrate.
However, the adhesive strength of the specimens pretreated with combined technology of sandblasting and pickling (5 s)
achieves 13.58 MPa. In terms of the corrosion current density, the Al coated specimens with pickling (50 s) and the combined
technology of sandblasting and pickling (5 s) are both approximately 21 pA-cm™, 20% of the NdFeB magnets treated with
polishing and sandblasting. Among the four technologies, the combined pretreatment technology of sandblasting and pickling
(5 s) achieves the highest adhesive strength and demonstrates excellent anticorrosion properties.
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Fig. 3 Cross section backscattered electron images of the Al coated NdFeB substrates with different pretreating technologies
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Table 2 Electrochemical parameters calculated from the polarization curves in Fig.7

Specimens E.o(vs.SCE)/ V Lo / (MA-cI?)
NdFeB substrate (Polishing) -0.747 108.7
NdFeB substrate (Pickling (50 s)) -0.699 21.55
NdFeB substrate (Sandblasting) —0.758 121.3
NdFeB substrate (Sandblasting+Pickling (5 s)) -0.707 21.80
Al/NdFeB (Polishing) -0.957 1.125
Al/NdFeB (Pickling (50 s)) —-1.031 5.097
AVNdFeB (Sandblasting) -1.135 12.44
Al/NdFeB (Sandblasting+Pickling (5 s)) -1.051 6.012




56 b B xR T LT IR

2016 4F

2, FARA i 2R 0 PH AR S B AR B A it 26 1)
FHAR SCANIRD, AR AR AL 1T 2 1) BH AR S 1 S8 3%
LR — BRI, 12 DX H BT RE 2
F T ALV SR THT T B I S A I S B ). T A AR
T 2 i 0L & 25 R T DLE B, Pl Rl b 31 G Bk
I ALRFE bk BE et FRIE(S0 ) B Wcib+
FRWE(S o) FT AL HE 5 5 44 3% T 4% A LR 19D i 5 ol
RESEAHA[F s M A0 A Kb 3 5 A 3R THT B AR 1Y)
TS JE5 P P R o 22 o 5 B MR AR AR A it 2 11 43 BT 45
B, XA R T OERT AR S, HEAE
THI AR ) AL B I 802 A

2.6 FHHEIAW

¥ 43 A [F) T 20AT A B S 0 B SR T 1 7
B AL R N B 28 55 e A g T g, ik
I93E4736 hfg, Wb AT AL R 9% M5 0RE 3R T H 3 40
B5; 56 hJa, WKEP+ERVE(S o) mrAb B B8 A 3R 1

(a) Polishing

(b) Pickling (50 s)

SR FH A2 il F B 56 A [ i Ack B % R R0 RE ) R THT
FESATIEE, SR MEIFTR. HE9a) T
Aob T A 45 SRR (O SEMIE 31 T LB HY, AL Ji
KA WHENBREMHIL, ROTEERS, &
hi 2 (8 R SORTFLIA /N . B9 () (e)(d) FT L
B, FRUE(50 8)s WRAD R MRIB+IR (S o)A i R T
AVH ISR T A W 2 R TE — e 1 B R s i e
BIR &5 0 2 I LRI R o B ot . 1) DR A
T ETAEBALRE S, WEEA ALK
T HHARMAE, — RS, R A
BRI, FERAYH BRI M E T 2
RAE YRS, TBRJRETER, EHRS RS8R
T B AR T FE SRR, 40k 25— s 7HE
B, TR E. faE i@ iR R Y HUE T

BAFHHI: 60 i, BRUE(S0 s)HERIAFFRIA
LR MG AT A EEPE AR AL E66 hfE R
VR CRAK i

AN T AL EEE AR R S M 2 %572 h
Je R K8 i, MEISH LLE 2.
i 6 T Ak R S URE (R R TR W U IR 204, TR
PE(50 s) S RRS+BRVE(S )T A HR A% B ARE (1 20 85 4
Fb ot BT AR B AR M R T AL F B % — 2, 1R
AT AL FRAE AR IR ORI AR 445, W%
T4 i PO T sk 1 o 25

I JEE A () B FLAE AR A 2R S AT R, BR R
(50 8) B WRIb+BRE(S )R A 3 I A 3 T 4 ALV et
BRE BT P PR B SLIZ AR, i AN [E] L A AL EE S
A 22 THT B AL RE O AR A 2 K 45 SR 5 6 553K
B A5 R . Pl i A B 5 A 2 T AL
BRE (i ol B TR AR

(c) Sandblasting

B8 ANIFI A AR T ZAC B e AN 2638 72 hith 25086 J5 IR T e 22 30
Fig. 8 Optical photographs of the Al coated NdFeB specimens with different pretreating technologies after NSS test for 72 h

(d) Sandblasting+Pickling (5 s)
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Fig. 9 Morphologies of the Al coated NdFeB substrates with different pretreating technologies
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