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HWE. RABFERMEEFE WRTASEN 40 kH BFERGF THEE Ni-P 54 %5245 NdFeB Bk E
PhEERE R, MIE T RE MR NSRS RN BN, WETEES M ERETL RN Ni-p EEH
Btk SRR MERAF R K, MR EE SN, RS M aRK. STEFH THN-P
WA EEEL, BERG TEE Ni-P A SASEEMA/D, P EMEE, FEMR R K EE, EFAR
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ERE A KB B Y NdFeB €& B
BEmiamegibsa i eE gm0, AR £
B Iris iR, H Y HEE 4772 NdFeB &
ETEBRHIIES, BT E Nd #HNFE, E5E
25 5 o e i (AL i O TR i 225 B 4, NdFeB
HAESRN TERGT, 2 £ £ 8 bk RE v
# Nd,Fe B (15 2k, ™ 5% (L Heg e a2 & ghxt
NdFeB #A#F1TRE PP 43R W EE . H /T, Nd-
FeB Witk RE BT 4 B0 7 B EEH gD
Rt k% BEhTHEEERS S
55 DU ThAE I AN BB, REBFFES M IR
PR NdFeB Bk B B C 8RR AR Z — .

R BGESTEBRSTERL—FRBSTH
T NERFES BRI EMERPEIRIET
REFHIFUEHRAE . B R X TEBA &
BT HAT L E T R ARE  Mallory TR T AN[E]
AR BE (25 kHz Il 40 kHz) WML FEE BN
WREURSBEMNTZHE), Pak EABTET RE
FB A I 551 2R (28 kHz.40 kHz 1 68 kHz) YA R AN [H Y
pHAE(4.3~S5. )X ERMMR S EMREL
WA ] TN NdFeB BLik W) £ I ik 5 g i1
LAEBEAHEN T KRIASD R EHES ANIH
T #E NdFeB A RE#HTILFEEERN L. XL
MARMERALFEREGINERTNI-PFE
WERA ST M, S EE KRR, 7T UE

E /B #E.2005-08-06
E&ME . BR AR FE S FEWHE (50471041)
EEET . ™, B, LRI, AFROES R R R LR R
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4 NdFeB Bk BB EZ —. (HR B T NdFeB
HEARR BHE 2 L Z M M, HREHE LR E, A
et kEMER AN, FEUAEE LEMAL
RSB ERENHIPER. A XRE THES
2R BN %] NdFeB AR R E B v b, &
BEXETBEANEXNABRRAEMEEBRSRYE
Wi, LRGBS %t Ni — P 48 12 3% | T2 £ F0 it U8 T e
WIsem, KA T A E LR
2 AR FHE

etk NdFeB BEA# F 4 20 mm X 20 mm X 3
mm B BERFTE OGS, 2B A RIS,
BEBAEG T Ni- PALFE. IR0
WIEEAR T WK 1. W pH EHHZE 8.50 £0.02,
BEBEHLE S5C £1C, BEEMEN 40 kHz. b2
TURE 2ok F B R gk i

F FEI SIRION & 5t A4 5 (SEM) fl e 1%
UEDX)ME S LR M E SRS . Bk
R KA E Solartron 24 ] A 1) SI11287 BAiL% LT
Esh, ME TEBEEEEERBEE 3.5% NaCl iF
WAFHIRACE 2. PP ST AR VTE A 1 cm? M9 Ni - P
Aa, BT A, B R R IR R BAR,
HEE 2 mV/s.

Table 1 Chemical composition of the electroless plating bath

chemical composition concentration/g* L~ !

Ni; SO, - 6H,O 28
NaH,PO,*H,O 30
Na;CeHsO7-2H,0 30
NH,CI 14
NH; - H,0(adjust pH value)

stabilizer 4x10°¢
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Fig.1 Effect of ultrasonic power on deposition rate and phos-

phorus content of the Ni— P film
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3.1 BEThEMNRINEEFEER S ENR U

BTN FEE R ENE SRS B
L LRI B E AT R RS, hFEE IR
HEFHR S, JBANEEH 175 kW-h B, JIH
HERBEH M 11.9 mg/(cm? - h), BF N E BT
175 kW+h JG, TURHE 2 # T F 5. Mallory! " BF 55 %
B, TE B o A BN R BE A O i, W LA R AR
FERG B B MH, P b0 S R, IR R &l T
TR, XAREEREHYEY.

BEE TRt R AT, fELRTE M HY KR
Wrigm, R EE TR BEEBFSNIEAT, #
CEEEENBNE IO BAR ST ER,
MR T SR BT, (2 SV R EIE S, K
REEZME I, R EZR G - EREE, RERNE
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Fig.2 Surface morphology of Ni— P film

(a) electroless plating without ultrasonic field, (b) electroless plating in ultrasonic field
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EFFECTS OF ULTRASONIC ELECTROLESS Ni - P PLATING
ON THE CORROSION RESISTANCE OF SINTERED NdFeB MAGNETS

YAN Mi, ZHANG Xiaoxing, WU Lei
" (State Key Laboratory of Silicon Materials, Zhejiang University, Hangzhou 310027)

Abstract: The effects of Ni — P electroless plating on the corrosion resistance of sintered NdFeB magnets in 40

kHz frequency ultrasonic field were investigated. In the ultrasonic field, the deposition rate and the phosphorus

content of plating layers were measured, the surface morphology were observed, and the corrosion resistance of Ni

— P layers were studied. [t was shown that with the increase of ultrasonic power, the deposition rate was in-

creased, and the phosphorus content in plating layers was decreased. Subjected to the ultrasonic field, the electro-

less Ni— P layer got finer and more compact. With the ultrasonic field, the corrosion resistance of electroless Ni —

P layers was improved effectively.

Key words: NdFeB, ultrasonic, chemical plating, corrosion resistance



