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Measurement of Residual Stresses in Nickel

Electrodeposits

Lee Hong-Ro* Suhr Dong-Su*, Lee Dong Nyung**

ABSTRACT

The surface residual stresses in 1mm thick nickel electrodeposits obtained from four types of nickel sul-

phamate baths at 40 to 60°C and 5 to 25 amps./dm2 were measured by a X-ray method. An increase in nickel

chloride concentration in the bath tends to increase tensile residual stresses in the deposits. Addition of no

chloride or little chioride in the baths gave rise to little residual stresses or even compressive stresses in the

deposits. The residual stresses in most specimens did not exceed 80 MPa and showed minimum in the specimens

obtained at 50°C.
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Fig. 1 Deflection of electrodeposited strips due to
(b) Zero, and

residual stresses. Shadowed pari is deposition

(a) tensile, (c) compressive

layer.
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Table 1. Composition of plating bath

- Diggin Barret Kendrick Lee

Ni(NH,S0,) -4H,0 300 450 600 600

NiCl,-6H,0 6 0 5 3

H,BO, 30 30 40 30

CH,(CH) ,SO Na 0.7 0.7 0.7 0.7
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Fig. 2 Definition of the angles ¢ and ¢ and orienta—

tion of the laboratory system Li with respect to

the sample system Pi

sol 215

rlo
o of gl “U
1© i oﬂ’-
(’; oftt
.\3
N -{n

2
'
fo
ml
R rlo
)
Ei‘-‘
N
M
o

L
=

Table2. Conditions of X-ray operation
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30°, 45°
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step scanning & 3
1. Target Cu
2. Filter Ni
3. Diffraction plane (420)
4. Tube voltage 30kV
5. Tube current 15mA
6. Measuring angle (26) 153° ~159°
7. Step width 0.05°
8. Preset time 0.1
9. -Angle zoom 10
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Fig. 3 Internal stresses in electrodeposits from four
types of solutions at 40C as a function of

current densities
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Fig. 4 internal stresses in electrodeposits from four
types of solutions ot 50 C os a function of
current densities
(a) Nickel sulfate chloride sof’n, pH= 3.0,

55T,
(b) Watts type sol’'n, pH=3.0, 55 C¥"



76

T4 3HA e

2wl 3hepar F e ofE Sl sl e} vl
oot o1 oavlis 50CE 2x 9 73S0l »lE
vhA4 2718kl 5A/dm? o} 25A/dm? 2] A - Ko
HE QA3 AefE e 2 Alel] HF w
FoAE ¥ FaE AdAEHo e A9
bz Aelg ebligla, £3] 15A/dm? of A
FalTolx 1 7gre] FEldlednt

T T T T ]
150 i
]
o L
s 100 -

- K
» | D
§ 50 L
s

o B ]
®
£
8 -50+- ]
£

-100- -

{ | ] ! 1
5 10 18 20 25
Cathode current density , A/dm’

Fig. 5 Internal stresses in electrodeposits from four
types of solutions at 60 C as o function of

current densities
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Photo 1. Scanning electron micrograph of nickel deposited under various conditions.

A: Lee sol’'n, 40T, 10A/dm?,

B: Kendrick sol’n, 60 C, 25A/dm?,
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C; Barret sol’n, 50 T 25A/dm?,
D: Enlorged photo of a cracked part in photo

ebdich,
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