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Study on pickling process for pre-treatment of cyanide silver plating of
aluminum and aluminum alloys
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(1. Lab of Surface Treatment and Metal Anti-corrosion of Ping Gao Group, Pingdingshan 467001,
China; 2. Heman Pinggao Electric Co. , Ltd. , Pingdingshan 467001,China; 3. Lu Yajuan Innova-
tion Studio, Pinggao Group, Pingdingshan 467001, China)

Abstract: In the process of silver plating on aluminum alloys, nitric acid-based pickling agents are
commonly used for cleaning in order to achieve a fully oxide-free and oil-free aluminum surface. How-
ever, this method can result in incomplete or excessive cleaning of the aluminum alloy surface, and it
also generates polluting nitrogen oxide gas emissions, causing environmental pollution. To reduce the
use of nitric acid-based pickling agents and explore alternative types of pickling agents, we conducted
preliminary market research, mid-term small-scale tank experiments, and later production experi-
ments, along with cost calculations. Through these studies, we have improved the pre-plating acid pick-
ling process for silver plating on high-voltage electrical components. We propose the use of M-605 as a
primary pickling agent and MLD as a zinc removal pickling agent, replacing the current industrial prac-
tice of using nitric acid-based primary pickling and zinc removal pickling processes. Extensive produc-
tion validation has shown that this improved pre-plating acid pickling process can enhance product quali-
ty and qualification rates, with significant potential for widespread adoption. This modified process re-

duces the usage of nitric acid-based pickling agents while also decreasing the emission of nitrogen oxide
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gas, thereby reducing environmental pollution.
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Tab.1 Experimental scheme of single pickling and dezinc-

ing pickling on silver plating layer

S kL DIKFRYE | BUEFRRDE | HESEL
S UM 851 M-605 CT 291 3
S 2 UM 351 M-605 MLD 3
SEE3 AR/ | JA-206 CT 291 3
S5 4 AR/ | JA-206 MLD 3

2.2 —IRERVEFABRSEER S XTI R /E B9 =2 M
e R SR 40 mm*x60 mmx2 mm (0.5 dm?¥/3k)
HIAF 3 B L @65 mm (0.7 dm¥/3R ) B 45 # i Bh , 7E
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Tab. 2 Effects of single pickling and dezincing pickling on silver plating layer
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Tab. 3 Silver plating qualification rate statistic

S PR IG A% ﬂh;lé/ﬁmi%jj N
/% R4 4% /%
BB | S0F | BB | BEME | BOM | H50F
S 1 0 0 - - 0 0
S 2 100 | 66.7 | 100 100 100 | 66.7
S 3 0 0 - - 0 0
S 4 66.7 | 66.7 | 100 100 | 66.7 | 66.7
MATLY | 100 | 66.7 | 100 100 100 | 66.7
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Fig.1 Verification of profile production.

VIR IRYE) (& 1 () ) [F)HtE [R) il 2 B A A
[F] , T #R Ay X ST, A ] 4t 22 (6] 50T B i 2 e
RERUEZ A (B 1(b)), KOJZ MR R S BB T
G m AT, A B 6 s v s RS (T
1(e) ) F AR ML RE IO 762 o B AL U2 A v o7 3 i A 1] A
G IEOCEE, JOR I B B BH T 2 AR DR A
B, 1R R B A2 . IR 2 B, 86 4F 1 IR Uk
JEFPERIITCA 5 SR A R 2 )

BB 25 59 7 R fE AR TR () A I B 22 52
(HRR A Z (B AR AR 25 5 AR — S8l T2 K
SEA%, F el A IR SUFL AR IR 2 th R 3
ST IR, S TRAE B S 80 Je . ik,
M-605 RIfR ) 32 238 1 LA ) o 00 5 i
TEFIGE SR E T G s | JF 28
5 T5 B3k 4 R 2 T 5 T 8 5 AT S ) W R £
G A s FUL A KRS B A BR VR P, A i



+ 34 - Nov.2024

Plating and Finishing

Vol. 46 No. 11 Serial No. 380

BB A 5 [R1IE, FErh AR ) JSOHs Bh R T A 45 b
B BICR IR LBk BT & R, SRR
THIZMIEE S A AR 1 AR P R b 2
ST BRI LA R SR T ) 4 2 A A
JZo DU R BB R A SRR , RT3 A A1,
i H A o> GiAs , 56 s, R SR i .

(c) BEMULZE

285 MLD HEATAFRRVE 5 , iT LIS S5 & 1A R EE
JEATRGRIR , /NI PR T AHLRE S, 42 i R B
JE ARG, RS BT Fe o He ik, I S B4
WL SN RE A8 WA 1A, B 2 Tl 2 7 AR 14 2
1717 SR ECH ™ A R AR PR S — AT R34 2
117 3B )2

(b) LK)

(&) 5

B2 HHEFRIE
Fig.2 Validation of casting production
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Tab. 4 Statistic of qualification rate of production
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Tab.5 Cost accounting
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212 R 7 268 g-L"! 62.34
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