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Effect of Nitrogen Partial Pressure on Structure and Properties of AIN/AI Protective
Coatings on NdFeB by DC Magnetron Sputtering

LI Jin—long, MAO Shou—dong, SUN Ke—fei, SONG Zhen—lun
(Ningbo Institute of Materials Technology and Engineering, Chinese Academy of Sciences, Ningbo 315201)

Abstract: In order to improve the corrosion resistance of NdFeB, AIN/Al dual protective coatings were synthesized by DC
magnetron sputtering. To deposit the outmost AIN layer, the nitrogen/argon mixture gas was introduced into the chamber with
the ratio of 2:1, 1:1 and 1:2 for argon to nitrogen. AIN with nano—size particles forms on the inner Al crystal and the nitrogen
partial pressure of 50 % leads to a denser AIN/Al coatings on NdFeB. In the interface layer between the coating and NdFeB
substrate, there are a diffusion distribution and occurrence of the interfacial reaction and metallurgy bonding. At the nitrogen
partial pressure of 50 %, the AIN/AI coated NdFeB has the best corrosion resistance.
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Fig.1 SEM surface and cross—section morphologies of AIN/Al

films prepared with different nitrogen partial pressure

T 5L P T T 35 11 S—4800 47 i W A e 1 AT W
B0 BUST BEAE R T XS 4 0 v RE A X e T 5
BEATRAL . TR AT AL A B BTIE BEA T PRA, IR
I57E AUTOLAB PGSTAT302 B4k 2% T AR _E5ek,
JE IR 3.5 % NaCl KW, HRTH R Bk 2
B HIA, X AR A AR

2 H#RE5ie

B 14 T A R 000 DU ATNV AT R i e
WIETES o 1Bl () 2 R RN, R dh T 40 A
TR Z/MRAARAINGRR R S BRORL; B (b) R
o3 FEARSERA N, AINFRURL 2 FTBRURCIR 5 1724 4
Pk Z2: 10, (o) T 48 A 203 M RO RURRIR
TS BRI L I s B TS, B
{73 W4t S e tH ATNT AL J2 B FEE S5, A )5
JEA4 pm, e AbEAINGY S KL 500 nmZEA -

A1 2 AN HEJE P B 25 M) R PR XA 08 v R 33
AT, ARpIEIE2ATR . A EArN=1: R

TdANL 2 ¥



82 2 @B x @ L &

2010 4

AR T (P AE PRI ER I B2 K, BDALOSMIAIN. AIN
T % A BURAF I 25K, (R TR TR
H, BTAB LA AR AL, Ak
BB BT BRI 2 — 2 2 B AT Bl i A i /5 o e
REMIBE RO E(2) o RS FARRITH40 minjF, Al
FEEIANERELE, HEHDBRHABAILE D).
HITREAINZARHE, R HMXRDAAT,
AREMLEE A BAINBIRT ST DAk, SRF/MESH M
AT AT, BFMEBFTR, Hrb)s (b
()R [ 3843 Fs LA HE REAE i #4995 A XRD
Who BIRER /NN FARTST, BT b B R TR
AVBFIRT S I, RSB R FIRNdFeB B AT 5
B, BEBIXI 2 i 5 TR B B AT BIIANdFeBEEAK,,

Al2p

AIN

Surface

o [/au.

4 & eV
Bl 2 EHE Ar: Np=1: 1 P AIN/AL 8 Al2p 3%
Fig.2 Al2p spectra from AIN/Al film prepared with nitrogen

partial pressure of 50 %
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Fig.3 GXRD (a, b, c) and XRD (d) patterns from AIN/Al
flims prepared with different nitrogen partial pressure
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Fig.4 EIS spectra from AIN/Al films prepared with different
nitrogen partial pressure (a) and equivalent electric circuit (b)
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Table 1 Fitting results of EIS spectra of AIN/ALl films prepared with different nitrogen partial pressure

Ry CPE1 R/ CPE2 R/
ﬁé F?I'II 2 2 2 ) 2
(Q:em”) Q1 /(F-em™) n; (Q-cm”) 0,/ (F-cm™) n, (Q-cm”)
Ar: N=2: 1 5.56 6.571X107 0.9124 10820 4.086%10° 0.4855 1.415%10°
Ar: N=1: 1 3.019 1.062%10°  0.8355 13340 4224%10° 0.4898 2.573%10°
Ar: N=1: 2 6.387 1.52%10°  0.8338 204.2 2.378%107 0.5671 3.231x10°
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