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Effect of Additives on the Performance of Cyanide-Free Cadmium Plating
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Abstract: In this paper, the cadmium coating was prepared by electrodeposition method. X-ray diffrac-
tometer (XRD) , scanning electron microscope (SEM) , salt spray test chamber, and contact angle
measuring instrument were used to test the influence of plating solution additives on the coating struc-
ture, corrosion resistance and contact angle. And use Hull cell and coulometer to test the dispersion abil-
ity, current efficiency and deposition rate of the plating solution. The results showed that the coating de-
posited in the plating solution containing vitamin B derivatives had the good corrosion resistance,
which had a fine and uniform crystals with the grain size of 44.8 nm. The dispersion capacity of the plat-
ing solution was 84%, the current efficiency was 64.7% when the current density was 1 A/dm’, and the
deposition rate was about 0.425 pum/min.
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Fig.1 Cathodic polarization curves after adding different

additives to the plating solution

2.2 XRD & #f

TE LR R A BIIA 1.5 g/L &K .0.1 mL/L
ROKW I 4 /LA ZEBRATEY , SRIGE 1 A/dm?
149 FHL VA 285 B T 8 20 min, %] £ 985 /23517 XRD
Mk, 25 R 2 B

SR FH O T 4 2K 2R 8 TC,,, e FAE & T A 7
B SO R BT A AN
Lo/ T
2o/ T
Ao L, R EE 2 (kL) & T AT SR 1 0 W TC 2
FAARRE S T8 AT SR . TC, (AR, 22 IH 1 £
PEARRE B . TS 45 i TC, 18, 25 R a0
B3P B 30T LU Y H A 8 il &5 1 9 )2
1) S T PR ) A (200) & T, SE AR VRO A BRI e
PEJR A M A R IR 206 W R 5 45 )2 &
ZEUF(100) L (110) , (200) & 1 AE K, T BH B R 00 HL
], AR AZE A E BT AV )Z W
B oy (100) fTH . FT AE H 4524 3R B A7 A P W
TEH RS W0 T B (100) i RLAMG A &
AR (2 2V (100) fb i A K, DT A5 21 40 2

TC,, = x 100%



- 18 -+ Aug.2021

Plating and Finishing

Vol. 43 No. 8 Serial No. 341

5000 ]
a 120007
4000 10000
23000 2 80001
g £ 6000
£ 2000 g
£ £ 4000
1000 2000] X
0 0 ) (N
20 30 40 50 60 70 80 20 30 40 50 60 70 80
20/ degree 26/ degree
(a) FERbEEIR (b) AR
16000
16001 © d
1200 12000
2 >
7] ‘@
5 800 2 8000
< =
400 4000
0 01
20 30 40 50 60 70 80 20 30 40 50 60 70 80
20/ degree 20/ degree

(c) ROMIIE (d) 443K BATAY

B2 RIS EER A0 & 955 R B9 XRD 1T 5%
Fig.2 XRD diffraction patterns of coatings prepared by
adding different additives
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Fig.3 Texture coefficient of each crystal plane of differ-

ent coatings
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Fig.4 Grain size of different coatings
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Fig.5 Micro morphology of different coatings
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Fig.6 The topography of different coatings after corro-
sion by salt spray
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Fig.7 Contact angle of different coatings
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Fig.8 The deposition rate of cyanide-free cadmium plat-

ing system under different current densities
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