18 8 2008 8
Vol.18 No.8 The Chinese Journal of Nonferrous Metals Aug. 2008

1004-0609(2008)08-1512-05

Nd-Fe-B Ni-P

( 310027)
Ni-P Nd-Fe-B
X
Ni-P 150 W
Ni-P
Nd-Fe-B Ni-P
TG 174.45 A

Improved adhesion of electroless Ni-P coatings on sintered Nd-Fe-B
magnets by pre-plating in ultrasonic field

WU Yuan-lu, YING Hua-gen, LUO Wei, YAN Mi

(State Key Laboratory of Silicon Materials, Department of Materials Science and Engineering, Zhejiang University,
Hangzhou 310027, China)

Abstract: The effects of pre-plating in ultrasonic field on the adhesion of electroless Ni-P coatings to sintered Nd-Fe-B
magnets were investigated. The adhesion of Ni-P coatings to magnets with different ultrasonic power was measured by an
adhesion tester. The surface and cross-sectional morphologies of the coatings were observed through SEM. The phase
structure of the coatings was identified by X-ray diffraction patterns. The results show that the adhesion of Ni-P coating
to Nd-Fe-B magnet was enhanced with increasing ultrasonic power. When increasing ultrasonic power up to 150 W, the
adhesion strength reaches the maximum. Synchronously, a uniform and compact deposit can be obtained by pre-plating in
ultrasonic field. It is suggested that the ultrasonic pre-plating contributes to the improvement of adhesion through two
ways: stirring and cavitation action.
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Nd,Fe,B 2] Table 1 Nd-Fe-B magnets and pre-plating fields
Magn.et and Declaration
TOUYERAS @ pre-plating field
30% JIN 1 Magnet A d10 mm><3 mm, density 7.31 g/cm’
Ni-P Magnet B d10mm><3 mm, density 7.68 g/cm’
50% Pre-plating field  Pre-plating without ultrasonic field for 20 min.
Ni-P P Pre-plating field Pre-plating in ultrasonic field for 20 min.
1ol Ni-P
Nd-Fe-B 5 FEI
Nd-Fe-B SIRION-100 (SEM)
Ni-P Rigaku D/max 2550PC X
Nd-Fe-B Ni-P
Nd-Fe-B
Ni-P 2
21
1 Nd-Fe-B
1 20 min Ni-P
5
Nd-Fe-B A B
1.5 6.2 MPa
3h B
1050 1090 150 W
731 7.68 g/lem’ A B 90 254
50~70 MPa 5 3
3~5 min 150 W
20 g/L 15 g/L
30 s 5% 1
20 min Lh = — Sample A \
_ 20| *— Sample B
40 kHz 0~250 W pH ; -
9.0 (551) 20 min ”é, s
(NiSO4-6H,0) 30 g/L é
(NaH,PO,-H,0) 25 g/L (Na;C¢Hs0,-2H,0) § 10
40 g/L ((NH4),SO4) 50 g/L (KI) 6 mg/L g ,
: ( < 5¥
) :
0 50 100 150 200 250
1 Ultrasonic power/ W
PosiTest AT-M 1 Ni-P Nd-Fe-B
5 Fig.1 Effects of ultrasonic power on adhesion strength of
electroless Ni-P coatings to Nd-Fe-B magnets (Error bar
(K5[Fe(CN)g)) represents standard deviation obtained form 5 samples)
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Fig.3 Surface morphologies of electroless Ni-P coatings
deposited in two different fields: (a) Pre-plated for 20 min
without ultrasonic field; (b) Pre-plated for 20 min in ultrasonic
field
2 Nd-Fe-B A B
Fig.2 Surface morphologies of Nd-Fe-B magnets: (a) Sample
A; (b) Sample B
3 B
150 W 40 kHz 20 min
Ni-P Ni-P _ I
(  3(a) 44  Jem® :
(
3(b)) 0 4
4 B
150 W 40 kHz 20 min Fig.4  Cross-sectional micrographs of electroless Ni-P

coatings deposited in two different fields: (a) Pre-plated for 20
( min without ultrasonic field; (b) Pre-plated for 20 min in

4(a)) ultrasonic field.
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Fig.5 XRD patterns of electroless Ni-P coatings deposited in
two different fields: (a) Pre-plated for 20 min without Ni-P
ultrasonic field; (b) Pre-plated for 20 min in ultrasonic field. H, [14]
H, PO; +H,0 —“— H,PO; +H,* (4)
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