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Effect of Plating Condition and Plating Rate on the Magnetic
Properties of Electroless Ni-Cu—P Deposits
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Plating Condition(=8%7)

Abstract : The effect of bath composition, plating condition and plating rate on the magnetic properties of

electroless Ni-Cu-P deposits were investigated. With increasing CuSO, concentration in the bath, plating rate

increased, while the Br value of deposits decreased Sharply. Plating rate increased up to 34% with the addition

of 200ppm of NaF and 0.8ppm of Thiourea to the bath. Plating reaction had been ceased by the increase of

pH above 11.3, bath temperature higher than 90C and under 70°C. The Br value of deposit was uniform with

various concentration of complexing agent (Sodium citrate, Ethylenediamine) in the bath. The Br value of
deposit was almost equal to that found by the addition of stabilizer(Thiourea) and accelerator(NaF). The Br
value of deposit was uniform in plating time(120 min) and heat treatment temperature(below 2007C), and were

confirmed to have adequate bath stability for practical use.
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Table 1 Composition of 5086 aluminum substrate
(Wt. %)

Mg | Mn Si Fe Zn Cu Ni |Cr{ Al

3.61 |0.32(0.093|0.21 | 0.023 | 0.018 |0.0058 | tr. | bal.
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A : Steel bath

B : Silicone oil

C : Heater

D : Air, bubbling equipment

E : Solution

F : Thermo—couple

G : Water—-supply equipment

Fig. 1 Schematic diagram of experiment apparatus
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Fig. 2 Flow chart of electroless Ni-Cu-P plating
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Table 3 Basic bath composition and plating condition
of electroless Ni-Cu-P plating

. Concentration(M)
Classification Reagent —
Base Vanation
; NiSO; 0.1 0.0570.2
Metal Source| o g, 001 | 0.00170.1
Reducing NaH,PO; 0.2 0.1704
agent
Complexing | Sodium citrate 0.18 0.0870.23
agent Ethylenediamine|  0.04 0.0270.08
Accelerator NaF 0.00 ™ 170ppm
Stabilizer Thiourea 0.4~ 1.6ppm
pH 9 8711
Bath temperature 80T 707 90C
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Fig. 3 Effect of NiSO4 concentration on plating rate
and magnetic properties of Ni-Cu-P deposits

Table 39 =54 %
& 0.00170.1M=2 ¥
E75Y Aol mAE
CuSO4 =%x7} 0.01M 7HA
3135 o 0.01Mo] dell A&
Atk o3 A YFEEY FHH T2 =g
A A7 A vrY o FHEEE S
52 38 A&Fo| A Frtdtre T B
o= A3 Aozt YTt 03§ ol ¢ o
o) BEFF Fgo]xd or x99 FEAE
Fojdo] F718lY, 1 o] sRAdAE F
A9l QgL v|AA £317| YEd E5EE7F oF
2+ Zokske, Falole] A= A7 Alnoble)st
AY T3 FEdEo] F43 HAaH7] dE
ojgtm AzZtdr}. 1 ofo daME o HET}
geditta A", FRAEEEE CuSO, 5%
7} SRR F&53 7FAs
=7t eSS 25359 Cuk 5

olgtn Azt EF&EEE CuSOs &7 F7HE

s
A
9%

r|r oo > _L

EF&E7H A 7
EFHETL 3L Fobet

=
#2 gAz FhG AFASLEE F&I) B
sl EF4ES ARASEE wiAH P

BolE



0014065

10
’Z.‘
=
. 18 -
R L 4 —a Br §
= ~O~ Plating rate o5
= " 16 E
] ~
e 2
kN -
A 0l 14 =
10 g
=
- 2 :

m~l i . 1 " t N
0 0.001 0.01 0.05 0.1 025

CuSO, (M)
Fig. 4 Effect of CuSO4 concentration on plating
rate and magnetic properties of Ni-Cu-P deposits
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Fig. 5 Effect of NaH;PO: concentration on plating
rate and magnetic properties of Ni-Cu-P deposits
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