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Fig. 1 SEM morphology of as plated
NrP coatings
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Table 1 Hardness comparison of low

temperature ultrasonic EN
and common EN(HV)

Low temperature Common
Substrate EN EN
Steel substrate 724 572
Copper substrate 585 351
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Table 2 P content comparison of low

temperature ultrasonic EN
and common EN (%)

Low temperature Common
Substrate EN EN
Steel substrate 4.75 2.27
Copper substrate 5.23 2.36
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Fig.2 TEM morphologies of low temperature ultrasonic and common

electroless coatings at primary deposition stage

(a) —Low temperature ultrasonic electroless plating at 20s;

(b) —Low temperature ultrasonic electroless plating at 30s;

(¢) —Common electroless plating at 15s
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Fig. 3 Surface morphologies of as plated Nt P coatings

(a) —Low temperature ultrasonic electroless coatings; (b) —Common electroless coatings
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Fig. 4 Cross section morphologies of asplated Nt P coatings
(a) —Low temperature ultrasonic electroless coatings; (b) —Common electroless coatings
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Fig. 5 Diffraction patterns of low temperature ultrasonic electroless Nt P coatings

(a) —Electron diffraction pattern; (b) —X-ray diffraction pattern

TR 2 B H AL S B2 A W] B R

e

o 379.
Ay o

(3) B HA 22 A 2 o R R AL T 2 Don Baudrand. Metal Finishing, 1995, 93(9): 17.
MG B RN J s g, 0 O Mineshi(RIBR) and Bai Shulin (FLREAE)

Plating and Finishing, 1987, 9(1): 12.

rous Metals ( 4 B 5 4 4 J8 % ), 1998, 8(3):

=Y. , ;
4 Shen Jianyi( YL —), Li Zhiyu( Z2%¥7), Hu Zheng
(% fE) et al. Acta Chimica Sinica, 1994, 52:
REFERENCES o
Feng Ruo({% #7) and Li Huamao( Z={L %) . Sonic
1 Song Jinfu( RH4i), Guo Kaiming( ¥ JL4%) and Chemistry and its Application. Hefei: Anhui Science

Zhao Zihui( &%) . The Chinese Journal of Nonfer-

and Technology Press, 1992: 6.



. 578 ¢ o R e R R 1998 & 12 H

(b)

2.030

30 35 40 45 50 55
20/(°)

B 6 WAL AR AT
Fig. 6 Diffraction patterns of common electroless NrP coatings

(a) —Electron diffraction pattern; (b) —X-ray diffraction pattern
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MICROSTRUCTURES AND PROPERTIES OF
LOW TEMPERATURE ULTRASONIC ELECTROLESS
Ni COATINGS

Li Huiqi, Li Huidong, Wu Yuping and Li Yingqing
Department of Mechanical and Electrical Engineering,
Shandong Mining Institute, Taian 271019, P. R. China

ABSTRACT Compared with common electroless nickel coatings, the primary stage deposition behaviour and mi-
crostructure of low temperature ( ~ 40 ‘C) ultrasonic electroless nickel coatings were studied. The low temperature ultra-
sonic electroless nickel coating showed that fine grains well distribute on the substrate surface, and granular ones in its
cross section. The common electroless nickel coating observation showed that thick and big grains bad-distribute on the
substrate surface, and a dim lamellar structure appears in its cross section. The majority of low temperature ulrtasonic
electroless nickel coating is amorphous, but it is mixed with microlites. The common electroless nickel coating is typically

amorphous.
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