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Tests of Composite Electroless Plating Nickel —Seal/Microporous Chromium Technology

YIN Guo-guang', QU Bo', CUI Xia*, XU Jin—quan'
(1. Institute of Surface Technology, Quanzhou Normal University, Quanzhou 362000, Fujian; 2. College of
Chemistry and Chemical Engineering. Fujian Normal University, FuZhou 350007)

Abstract: To improve the corrosion resistant performance of the decorative chromium,the composite electro-
less plating nickel-seal technology and dispersion device of cycle ultrasonic were studied. The microstructures
and corrosion resistance of Cu/Ni/(Ni—-P) -SiO,/Cr and Cu/Ni/Ni/Cr platings were designed as contrast
tests. The absorbance and stability of nickel-sealing baths was tested by UV /visible spectrophotometer and
palladium salt. The morphology and corrosion resistance of the coating was evaluated by scanning electron mi-
croscope, particle size distribution—meter, electrochemical workstation and salt spray tests. The results show
that the dispersion device of cycle ultrasonic is effective on intermittent disperse nickel-seal baths and the ab-
sorbance of the baths maintains stable after 7 hours plating. SiO, particle sizes are about 100 nm in nickel-seal-
ing baths, the temperature of the baths is 6871 C and the stabilized time of PdCl, testing is 18-25 min. The
hardness of the plating reaches 620 HV, , and the thickness is 0. 4-0. 7 um while the mass of SiO, particles is
2. 4% that of the nickel-sealing plating. The crystal of the obtained microporous chromium is more meticulous
than ordinary decorated chromium and its microporous density is 50 000-80 000 cm ™. The corrosion potential
of the microporous chromium is positively shifted 0. 19 V and the corrosion resistance grade of salt spray test
is improved by grade 1 than ordinary decorated chromium while the nickel thickness of the microporous chro-
mium is reduced by 30%. The composite electroless plating nickel-seal technology can improve the corrosion
resistance of decorative chromium.
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Fig. 1 Dispersion device of the cycle ultrasonic
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Table 1 Combination table of the dispersion processes

(h)
Dispersive process plan A B C D
Electric stirring time 24 0.5 0.5 0.5
High speed stirring time 1 1
Ultrasonic stirring time 0.5 0.5

Absorbance

0.2

0 12 24 36
Time /h
2 VR R A J3 I X R 3 B VR A R )
Fig. 2 Effects of suspension dispersion process on nickel —

seal baths
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Table 2 Influence of cycle ultrasonic device on nickel -

seal baths
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(a) (Ni-P)-SiO,

I um

(b) Ni-P
B 10 5 N-PHEMNEGTLH

Fig. 10  Surface morphologies of the nickel - sealing and

Ni-P plating
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BT 2) 73 A5 A 5 HL KL o B % I AR RE R
BEIZ A h A0 B A T kv R s R 1L (b)) 2
Cu/Ni/Ni/ Cr 5 58 25 i # » % 187 i I B0HEL - ok 9 4K
G » T IR o ol e L B L R R B A SR

3 10 pm

(a) Microporous chromium

10 um

(b) Common decorative chromium

1T VO 0 o % 0 )23 1 TR A
Fig. 11  Surface morphologies of two decorative chromi-

um plating
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FLAL TR . B8 i) i UKL B 22 O B B R 1Y
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f & 12 (a) A %1, Cu/Ni/(Ni-P) - Si0,/Cr
1) 568 B 2= S T A 18 20 0 A AL R/ — 3,
AL EL 5 T1 ~8 T A/ e, BB %4k 2%
A PR B TR ROE AL % . 5 5 R 17 4R
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(a) Microporous chromium

~

2100 um

(b) Common decorative chromium
P12 T 2k i B 2 0 A U R T 5

Fig. 12 Surface morphologies of two decorative chromi-

um after copper plating
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(a) Vertical
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Fig. 13 Pore distribution of microporous chromium plating on horizontal plane and vertical plane

*3 FWHEASEENEEM AASS IR
Table 3 Thickness and AASS test results of two kinds of combined plating

. Plating Semibright Brightness (Ni-P) -SiO, Plating Corrosion
an
Cu/ pm Ni/ pm Ni/ pm / pm Cr/ pm resistance grade
Bl 2 12 0.5 0.25 10
B2 2 6 12 0.25 9
B3 2 12 0.5 0. 25 9

Note: Dispersive mode of (Ni—P)=SiO; baths is different in plan Bl and B3,B1 is dispersive mode 3 on table 2,B3 is mode 2.

B 14 i 2 1 A JE e f37 oy - 0. 235 VL b
HHZE 2 MM ERE 7 0,191 V., Y &8 2
Cu/Ni/(Ni-P)=SiO, /Cr {3 [ A£7E 34 5] 534 (1)
AL B2 2% 8 1Y THFR 3G R R B T 4 O ik
it AR R o A S ok e I R R AT S Tl F A B
Cu/Ni/Ni/Cr K ig 1E % 5 il i 78 o W] B B
HE— 25 B A2 5 B B B/ L A 1 T ok
AE LU 38 e 1 AR 4R

FHK WS S5 W8 4% 2% 3 vh Bl Jr 2888 Cu/Ni/
(Ni-P) =SiO,/Cr J5 Ry i 4t 5e bW . 4% GB/
T10125-1997 #E4F 200 h NSS R 8 , I 52 45 5 N
BRI R M AT o] 55 ok Bk B L DR SE R 10
9. B 15 AT LUA 200 h £ %5 8 o 58 /T S
149 7K W i M LA WL B AT A 28 A

FRREAREY e G ERE T2
FIE i 1m0 258 M 4% 79 T o i L D /D R B ) R
REA A 7 A

<
3
9} 1-Cu/Ni/(Ni-P)-Si0,/Cr
- 2-Cu/Ni/Ni/Cr
_10 1 1 1 1
-0.1 02 -03 0.4 0.5 0.6
E (vs.SCE)/ V

Pl 14 PRl 4 4% BEJZ Y Tafel Hh£&

Fig. 14 Tafel curves of two decorative chromium plating
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After salt spray tests

Before salt spray tests

[ 15 JK Mg 35 ME 200 h NSS 56 5 5 % ke
Fig. 15 Water nozzle blocks before and after 200 hours
NSS test
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