21 % 52 M
2009 43 A

BaeEDLHE AL

CORROSION SCIENCE AND PROTECTION TECHNOLOGY

AL X R E KU FERE S IR

FNE,TRAR, 4B
FEBERS BRI £BEMSHPERESLKE, W 110016

RE: FER T REFERS BIETRATAR I T2 2 4R 45 6 1 s e, R4 (SEM) 25 B 1 . B IRk
BERII N, o5 S BRI IR Uk J5 2R T RS ABUHLRE . o rb, IR (65% ) ¥R BE 2 20 ~ 40 ml/L B, BRVEN BB S8 & R BRbess
Bk IR THD P BT TR (65% ) VR FE R 80 ~ 100 ml/L B, ARASUHKE 4k 5% A 2 T 9 44K 4 0 B8 M B o, T L)
PRI R B A , R R TE L. BRVESS , bR 4 S Bk W R RS A K BBV 1 FR AR A SR, o AR S T
DA 50 25 3 26 ohE, T BRI A 2 Z R 2 2. T RBSE I B HLSE 30 45 SRR AR (65% ) MR Ky 60
ml/L, FRYERT[E] 40 s, FF-45 A A VRET B Bl TH2ER B S & BT, 456 J1 KT 28 MPa.

KRR R 2R B AL S B

hE &S :TC174. 6 XERFRIAAG A L E S :1002-6495 (2009 )02-0212-03

EFFECT OF PRETREATMENT ON ADHESION OF ELECTROLESS PLATED
Ni-P COATINGS ON SINTERED Nd-Fe-B PERMANENT MAGNET

SUN Chen,ZHANG Wei, YAN Chuan-wei
State Key Laboratory for Corrosion and Protection ,Institute of Metal Research ,Chinese Academy of Sciences,Shenyang 110016

Abstract: As it is well recognized that pretreatment is a key procedure for reaching a proper adhesion of
an electroless Ni-P coating on a substrate of sintered Nd-Fe-B permanent magnet. In this respect, the
effect of pretreatments of acidic cleaning and ultrasonic rinsing on the adhesion of electroless Ni-P coating
was studied. SEM observation reveals that the surface morphology of magnet became much coarser with the
increasing of nitric acid concentration in the pickles. When the pickles with 20 ~40 ml/L nitric acid, the
oxide scale on the magnet may not be removed. However when the pickles with 80 ~ 100 ml/L nitric acid,
not only the oxide scale and Nd-rich phase on the surface,but also the Nd-rich phase deep in the magnet
could be removed , which made the magnet pulverized. After acidic cleaning, lots of Nd,Fe,, B grains on
the surface were separated from the magnet. Ulirasonic rinsing could effectively remove the Nd,Fe,, B
grains , which might be helpful for higher adhesion of electroless plated Ni-P coatings. So with ultrasonic
rinsing, the optimized pretreatment process was that the concentration of nitric acid was 60 ml/L for the
pickles with an acidic cleaning time 40 s. By this process, the adhesion strength of the electroless Ni-P
coating with the substrate of sintered Nd-Fe-B permanent magnet may reach over 28 MPa.
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Fig. 1 Surface morphology of Nd-Fe-B(a) and after acid cleaning without(b) and with( ¢) ultrasonic rinsing
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Fig.2 SEM cross-section morphology of Ni-P plated Nd-Fe-B

after acid cleaning without( a) and with(b) ultrasonic rinsing
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Fig. 3 Surface morphology of Nd-Fe-B after acid cleaning with 40 ml/L(a) ,60 ml/L(b) ,80 ml/L(c)and 100 ml/L(d)nitric acid(65% )
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Fig. 4 SEM cross-section morphology of Nd-Fe-B after acid
cleaning with 60 ml/L(a)and 100 ml/L(b)nitric acid(65% )
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Fig. 5 Effect of nitric acid concentration on adhesion
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Fig. 6 Effect of acidic cleaning time on adhesion
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