5518 5 6 W
Vol.18 No.6

TEERERFR

The Chinese Journal of Nonferrous Metals

2008 4F 6 H
Jun. 2008

XEHS: 1004-0609(2008)06-1105-05

BRI Z oG e AR IR, B, s

L3RR -5h- Sk - R BV A ANt 1 e

IAM, EAA

(R MPRIRE: S TR AR R A DD REMD R TSI S, SR 362021)

8 E: R HBO; WEM. AR A 7], (RS A R P UTR Ni-Co-Fe-P &4, 18 HIBERE 43 HT
{X(EDS). FAH#iHLBI(SEM)FI X S AT U (XRD)IF 585 pH BN A& 45 M2 . 45 58RI, BHEE pH {E
WK, #EEH Fe Fl Co St 2slimashim Ni F1 P STl ZERME BN 2SR, HEEWEN pH
R0, BEBURLI RS s DA 2 R AR AL . 8821 266.9 C itk r=4E Fe-Co (Posn)tH, £ 389.6 C
PE R M NigPs (Rs) A1 CosFes(Pran) M, BlJG7E 500 CHE— 25 iALTE K NigP (I-4) 1 Ni (Fpapn) o B35 Fib PG
BERITE i, B AR 4K 5 B R AT S A

KHEiE: Ni-Co-Fe-P &4 M2 yifl: #HUbsr; mitige

FEIDES: 0646 SCERFRIRAD: A

Structure and magnetic performances of
Co-Ni-Fe-P alloy plated by electroless deposition

WANG Sen-lin, ZHAN Jun-jie
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Abstract: Electroless Ni-Co-Fe-P alloys were deposited from a soft alkaline bath, containing boric acid as a buffer agent
and sodium citrate as a complexing agent. The effect of the bath pH value on the coating structure was investigated by
energy-dispersive X-ray spectral analysis (EDS), scanning electron microscope (SEM) and X-ray diffractrometry (XRD).
As a result, with the increase of the bath pH value, the iron and cobalt contents of the deposit increase basically, while the
nickel and phosphorus contents decrease. The deposit surface has compact particles, and the particle size increases with
the bath pH value. The structure of the deposit is amorphous. The deposit is converted into Fe-Co (P;3,) phase at
266.9 C, and transformed into NigP; (R3c) meta stable phase and CosFe; (P3.,) phase at 389.6 C, and then crystallized
into Ni3P (I-4) and Ni (Fp,,) stable phases at 500 C. The saturation magnetization and coercivity of the film increase
with increasing the heat treatment temperature.
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Fig.1 Effects of bath pH value on plating rate and coating

composition
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Fig.2 EDS spectrum of Ni-Co-Fe-P coating
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Fig.3 SEM images of coating deposited from different bath pH values: (a) pH 7.0; (b) pH 7.5; (c) pH 7.7; (d) pH 8.1
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Fig.7 Hysteresis loops for deposits at as-plated and heated at

different temperatures
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Table 1 Saturation magnetization and coercivity of coatings

at as-plated and heated at different temperatures

Heat treatment temperature/C ~ My/(kA'm™")  H/(kAm ")

90(as-plated) 331.989 18.379
200 339.942 26.982
300 401.840 25.554
400 405.865 30.362
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