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Investigation on the improvement scheme of deposit speed in LCD area
of barrel alkaline Zn-Ni process
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Abstract: This article focus on improving the deposition rate in LCD area of alkaline barrel Zn-Ni
plating. Through the analysis of Hull cell data and electrochemical theory, and in combination with the
actual situation of electroplating production site, it focuses on the analysis of the influence of Zn
concentration, sodium hydroxide concentration, bath temperature, complexing agent concentration,
on the thickness distribution in the HCD and LCD areas of Hull Cell test panels. After determining the
best parameters, isolate the separated Zn-Ni plating tank and Zn dissolving tank on the production line
to prepare the corresponding Zn-Ni plating bath, compare and verify with the rest of plating sta-
tions on the Zn-Ni production line with the same current density and plating time. The results show that
in order to obtain an ideal Zn-Ni deposit layer in the low current density area, proper Zn concentration,
temperature and complexing agent are required.
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Fig.1 Test parts
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Tab.1 Parameters of plating process

BE/ | NaOH/ | H#/ | BAEF | SR | W/
(gL ]| (gL [ (gL | (mL-L") | (mL-L")| °C
SH| 7 120 0.9 100 1 23
* PR PP B S BB 0 S A O N $5R A 4 T e LA
JZ PR R

JEORL

Tab.2 Experimental scheme

BEMR B/ NaOH e/ | 485 I/ .
(gL (gL (mL-L") e
5 100 60 20
6 110 80 23
7 120 100 26
8 130 120 29
9 140 140 32
10 150 160 35
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£ 4100 mL/L, 278 Zn 85 F R B, i85 2 A/20 min
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Fig.2 Effect of Zn concentration on deposit thickness
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Fig.3 Effect of sodium hydroxide concentration on deposit

thickness
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Fig.4 Effect of comlexing agent concentration on deposit

thickness
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0. Tab.3 Experimental verification of optimal parameters
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Fig.5 Effect of bath temperature on deposit thickness
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Tab. 4 Analysis results of ZnNi bath concentration
JAe BE/(g L) iiﬂi@m/ /(gL %%ﬁl/ )ICE?'({/ L/ PC
(g'Lh) (mL-L™") (mL/-L™")
HIC BRI B S AL 6.9 131.3 0.92 120 1 23
AP B S R 8.8 127.5 1.44 — — 28

R AR R S IR T 5 P 1
(2) 30 A= 7 BT - X R 3k 36 T BB B o 49 Y
Az PR AR T IE AR AR P2 I BT 4% 500 mL , e
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Tab.5 Thickness and Ni content of panel in Hull cell

. o [Py
U‘f;/‘c\;;:’ BRI | senron | 2|
um um
2 9.02 12.4 15.70 11.7
4 7.26 13.5 11.80 14.1
6 5.81 13.1 6.98 14.0
8 3.09 13.2 4.17 13.2
10 2.11 12.8 2.54 13.1
12 1.58 13.6 1.43 13.8
14 0.98 17.5 0.84 8.06
16 0.62 11.3 0.64 14.9
18 0.45 — 0.15 —
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Tab.6 Thickness and proportion of Zn and Ni inside the blind hole of measuring point

PREE RN 3, S5 RN 6 o

2 AR L R ST S PR R
FE EEMNES | BALPREERIR S | B R R R | IEFE RS | EFLARERIR T | R R R

JELRE /um JELRE /um /% JEEJE /um JEEJE /um t/%
1 13.6 0.43 3.19 10.5 0.75 7.16
2 14.2 0.37 2.58 11.1 0.66 591
3 15.1 0.38 2.52 10.6 0.63 5.93
4 14.6 0.33 2.23 11.3 0.60 5.28
5 13.9 0.30 2.17 10.9 0.72 6.59

M 6 T St 7 I o ) B 9 LR PR S
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A TR EEAE 0.6~0.75 wm , 28 b 98 9 FL B HH R 11
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Fig.6 Deformation before and after pull riveting
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Tab.7 Thickness and proportion of Zn and Ni before and after riveting for normal production and experimental products

2R IEHE A T C T B 7 7 il (2.2.2 BRHIE)
YA UA

i J%E/%%Eiﬁi/ J%E/*/%Eﬁﬁﬁ/ S J%J;%/EE%EZ%%/ J%E/*/@pfﬁﬁﬁ/ HEBR

B /% P E%

pm % um % pm % um %

R 1 12.7 14.1 5.01 13.9 60.55 10.8 13.0 5.12 13.3 52.59%
Fdh 2 12.6 14.9 5.12 14.7 59.37 10.6 13.6 5.09 13.5 51.98%
BEfh 3 13.4 13.9 5.12 13.8 61.79 10.6 13.5 4.96 13.8 53.21%
R 4 13.1 14.8 4.94 14.7 62.29 10.7 13.5 5.64 13.8 47.29%
BEfh S 14.2 14.8 5.28 14.4 62.82 113 133 5.88 13.4 47.96%
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Fig.7 Pull riveting gun and riveting procedure
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Fig. 8 Enlarged image of product appearance
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