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Effect of Glycerin in Zincate Solution on Improving Cohesive Force of

Electroplating Coating on Aluminum Substrate
WANG Ming-hao', ZHOU Chao-liang”, HU Jin*, XIE Lei*, LI Ning'
(1. Chemical College, Harbin Institute of Technology , Harbin 150001, China;
2. Wuxi Xindazhong Steel Sheet Co. , LTD,Wuxi 214184, China)

[Abstract] Addition of glycerin in zincate solution was first reported in consideration of its moisturizing function to
improve the adhesive force of upper electroplating nickle layer. Method of observing liquid mark on pH test paper, time-
potential curve measurement and thermal shock followed by cross cut test were utilized to study the retained liquid film
distribution, the potential development of zincate film and adhesive force of electroplating nickle coating on aluminum
substrate respectively after one time zincate immersion with different concentration of glycerin in zincate solution. It indi-
cated that the retained liquid film became well-distributed when 20 g/L glycerin was added and oxidation of the upper
zincate layer caused by liquid film drying was conquered to guarantee the well-adhesion of successive electroplating coat.
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Tab. 1 Pretreatment process of the aluminum substrate

b ¥R 55 H fic 77 T2
5 Tt 4 JB E T R
ekt NaOH 60 g/L 50 °C,20 s

Byt W HNO, 5 H,OEBIE 1+ 1 W10 s
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Tab.2 Solution composition and technological parameter

of zincate immersion process on aluminum substrate

M H S8
NaOH 150 g/L
ZnO 20 g/L
C,H,04KNa + 4H,0 20 g/L
FeCly « 6H,0 2 g/L
NaNO; 1g/L
B 20~25 C
A 1] 30 s
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Fig. 1 pH test paper strip and test sketch map
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Tab.3 Solution composition and technological

parameter of plating solution

M H ZH
NiSO, « 6H, O 240 g/L
KBr 25 g/L
H, BO, 35 g/L
C; H,NSO;Na « 2H, O 0.2 g/L
Ci2 Hs; SO45 Na 0.005 g/L
pH 3.0~4.5
g 50 C
HRL O 2.25 A/dm?
5 [a] 2 min
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Fig. 2 Marks of the liquid films on pH test paper
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Fig. 3 Corresponding fitting curves for

width distributionof the liquid marks
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Tab.4 Areas of liquid marks on pH paper
eiw/(g+ L7 VIR T R/ em?

0 12.60

10 9.88

20 7.95

25 7.42

30 7.14
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Fig. 4 Time-potential curves of zincated aluminum plates at different position and pure zinc plate
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different position on Al substrate
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Tab.5 Results of adhesive force test for nickle electroplating

on zincated aluminum samples
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in zincate immersion process
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