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Effect of Plating Condition and Plating Rate
on the Electric Resistance of Electroless
Ni-Cu-B Deposits

June Hyung Park

Department of Metallurgical Engineering, the Graduate School,
Pukyong National University

Abstract

The effect of bath composition, plating condition and plating rate on the
electric resistance behavior of electroless Ni-Cu-B deposits were investigated.
With increasing nickel sulphate and copper sulphate concentrations in the
bath, plating rate increased. While the resistivity of deposits increased as
concentration of NiSO4 increased sharply in the bath. Plating reaction had
been ceased when pH of the bath was below 5 or above 8, and
temperature of the bath was below 40C or above 90C. The resistivity of
deposit was almost constant regardless of concentration change of
complexing agent(malic acid) and pH variation in the bath. It was found
that resistivity of deposit increased when reaction of spontaneous
decomposition of the bath. The resistivity of deposits was invariable within

120min of plating time and below 300C of heating temperature.
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Table 1 Chemical composition of 5086 aluminum substrate (Wt. %)

Mg | Mn Si Fe /n Cu N1 Cr | Al

3.61]0.32] 0.093 | 0.21 | 0.023 | 0.018 | 0.0058 | tr. | bal

TS T

. Steel bath

- Silicone oil

. Heater

. Air, bubbling equipment
: Solution

. Thermo—couple

O = " g o W o

: Water-supply equipment
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Fig. 1 Schematic diagram of experiment apparatus

Table 2 Composition of zincate solution (g/L)

NaOH | ZnO | FeCls Rog:elllﬁlle NaNO;3 Container
120 20 2.5 25 1 steel
‘ Specimen ‘

‘ Solid solution treatment

‘ Cold working

‘ Polishing

‘ Cleaning

‘ Alkaline degreasing

| Pickling

‘ @ Zincating

| Acid dipping

‘ @ Zincating

‘ Electroless plating

Fig. 2 Flow chart of electroless Ni-Cu-B plating
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* ARAIE 0 50% AARg-ofel] 1533 A
* () ofdstA ] @ Table 29F 22 ofAdstA] g ol A 2537 A

* 71k 22 A T 24 grig SR 33 o3 AlA gt

33 E7d =AY =gz

TEANe Table 33 7o) oln] Ru%%8 RAs Ni-Cu-B =29 2AY =3%
As A8k AR

F4do= YA e, Aol dimethylamine borane, 23A=
malic acidE #7}et3lar, A= thioureas A8kt T3k Z=ZA & succinic

acid®= # 7}kl ARSI

o~

Table 33 #& 71E=gde zF 5o 24 maxds H3Nzs W =
w528 =559 AVARe AR &, B e A2 NiSOs 5% 005~
0.20M, CuSOs 5% 0.01~0.04M, DMAB 5% 0.06~0.09M, Malic acid %= 0.1~
0.4M Succinic acid 5% 2 ~ 8 ppm, Thiourea 5% 0.6~12 ppm °.2 WHIAIH
S 1 zAlEY =R AL pH 5~8 EF Y 2% 40~9%0T, load 5~25, =&

AIZE 30~120%, E559 @AE & 100~500C Helel Hslol dis] 2A13H3

W, AAEA S 20x25x25mE SHal HA 9] Bt A&s WA fiste]
A& EXxagon FLA3 Ni-Cu-B 5 A3 FAEZ 0.1mg7tA BEsHA 3=
sto] welmA Do) MEE A Aol EFEEE AASAT AYEHV/A)S
Eadel FHIm)/AETA] FHA () WEE FHIATE pHY =™
NHLOHE AR&3ste] 24 at9lar, =599 2=dxae + 1T, pHe A= + 01

Table 3¢] 7] Z=gddq =33 FA38 Ni-Cu-B =529 24Ye dzF Ni
60%, Cu 39%, B 1%°|t}. 7| A2 A7 4 S44* Yokogawa Elextric work
Co. Type 271860.% ZA 3t AAA &L cm)=E YER AT



Table 3. Basic bath composition and plating condition for electroless

Ni—Cu-B plating

Concentration(M)
Classification Reagent o
Base Variation
NiSO4 0.11 0.05 ~ 0.2
Metal source
CuSOy 0.03 0.01 ~ 0.04
Reducing agent DMAB 0.08 0.06 ~ 0.09
Complexing agent Malic acid 0.2 01 ~ 04
Accelerator Succinic acid 0 ~ 8 ppm
Stabilizer Thiourea 1 ppm 06 ~ 1.2 ppm
pH 3.0 5~ 8
Bath temperature JwC 40 ~ 90T
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Fig. 3 Effect of nickel sulfate concentration on resistivity and plating
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