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Abstract

The lifetime and corrosion resistance of the coating depends on its thickness and composition. We
checked how the plating progressed according to the shape of the product to be plated. There was
no significant difference in the composition or thickness of the plating according to the shape of the
separately plated products. Samples of different shapes collected from products with complex shapes
showed no significant difference in composition depending on the shape, but significant differences in
thickness. This difference is due to the difference in applied current density depending on the shape of

the product.
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Fig. 1. Sample position for each color and type. (a) BR(Black Round), (b) BF(Black Flat), (c) WR(White Round), (d)

WF(White Flat).

Table 1. Plating conditions

S A2 ui Ay A2
KCI(270~290 g/L), KCI(270~290 g/L),
Aol 28 4 5 Ni(8~15 g/L), Ni(6~13 g/L),
H,BO,(18~25 g/L). Zn(30~38 g/L) H,BO,(18~25 g/L), Zn(34~45 g/L)
AsiH PH 3.5~4.0 3.5~4.0
IZHo|E x4 10~15%, 30 sec 10~15%, 30 sec
AHEE 2 A/dm? 2 A/dm?
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Fig. 2. Measurement of the cross—section thickness of the plating layer. X 2000 (a) BR, (b) BF, (c) WR, (d) WF.

Table 2. Calculation and comparison of plating thickness

A AE

| A

dy=(58.70 x 1 x 0.02 x 1800) / (8.91 x 2 x 96500)

dy, d,, =0.001229 cm=12.29 gm

d, = (65.38 x 1 x 0.02 x 1800) / (7.14 x 2 x 96500)
=0.001708 cm=17.08 xm

A = Zn(30~38 g/L), Ni(8~15 g/L)

A = Zn(34~45 g/L), Ni(6~13 g/L)

Zn : Ni A =2 EE Ao F =2 EE
Zn:Ni=34:11.5 Zn:Ni=39.5:95
ey AR d=(11.5d,+ 34d,)/(11.5 + 34) = 15.87 pm d =(9.5d,+ 39.5d,)/(9.5 +3 9.5)= 16.15 gm
dojeg 15.87 ym 16.15 pm

dyar BR = 7.50 g#m, BF = 8.52 um

WR =9.49 pym, WF = 4.84 ym
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Table 3. XRF elemental analysis

XRF /&84 At
A3 T B AT T ACEE:
Zn (Zinc) wt% WD-XRF (Element mode) - 31.6
BR Fe (Iron) wt% WD-XRF (Element mode) - 11.1
Ni (Nickel) wt% WD-XRF (Element mode) - 8.3
71e+(C, O, Si, S, CL, K, Cr &) wt% WD-XRF (Element mode) - 49.1
Zn (Zinc) wt% WD-XRF (Element mode) - 30.8
BF Fe (Iron) wt% WD-XRF (Element mode) - 9.5
Ni (Nickel) wt% WD-XRF (Element mode) - 8.7
718k (C, O, Si, S, CL, Cr, ALK %) | wt% WD-XRF (Element mode) - 51.1
Zn (Zinc) wt% WD-XRF (Element mode) - 37.1
WR Fe (Iron) wt% WD-XRF (Element mode) - 11.8
Ni (Nickel) wt% WD-XRF (Element mode) - 7.9
718k (C, O, Si, Al, Cr 5) wt% WD-XRF (Element mode) - 43.3
Zn (Zinc) wt% WD-XRF (Element mode) - 36.9
WE Fe (Iron) wt% WD-XRF (Element mode) - 21.0
Ni (Nickel) wt% WD-XRF (Element mode) - 8.2
718} (C, O, Si, Cr, Al 5) W% WD-XRF (Element mode) - 33.8
Table 4. Ni/(Zn+Ni) ratio of plating layer of each sample
Al H Ni/(Zn+Ni)H] %

BR 8.3/(31.6 + 8.3) = 0.208 20.8%

BF 8.7/(30.8 + 8.7) = 0.22 22.0%

WR 7.9/(37.1 +7.9)=0.176 17.6%

WEF 8.2/(36.9 + 8.2) =0.182 18.2%
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Fig. 3. Cross—section corrosion of plating layer, Nital 1.5%. X 2000 (a) BR, (b) BF, (c) WR, (d) WF.

Fig 4. EDS mapping. (a) BR, (b) BF, (c) WR, (d) WF.
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2. XRFE 59 =¥ Ni/(Zn+Ni)H[o|A SAY
J2Ho]E AEL BF7} 22.0%, BRO] 20.8%
2 P35t AjHo] 1.2%2] Ni ©f Z35F3Y,
HiA g 2ol E AES WEZF 18.2%, WRO]
17.6%= HE3E A|HO] 0.6%2] Nig o 23
Sttt e A &4 At 24 B4 A3t
£ 5ol Bt FeHET YFTF 9 AFA
o & AFEE} 7Rt A FRIsHA
1=

3. SEM¥} EDSE &0l 2= AlFollA F4] Al W
Al/dof| 7]odst= mro|a 2 FHE SIS 5
A3l ol & B3l sid A=A HolXl a7
9] 2L YAAHS XK= Hlo FEES
gRelskt.

4. =359 AL 23S =79 WaldT
of 2144 Ql A 7| wzol FHiol ==
T 549 Zpol& &ol= A7 Easitt.
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