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The change of the hardness and yield strength in the nickel
electrodeposits depending upon the electrolysis condition

G.C. Ye? K.S. Kim**

ABSTRACT

The change of the hardness apd yield strength depending upon the electrolysis conditions was investigated
for Watts and bright ni-ckel electrodeposits. The hardness of Watts nickel electrodeposits decreased with
increasing current density in the range of 1-15A/dm2, while it increased with increasing bath temperature.

The hardness of bright nickel deposits increased noticebly in compérison with that of Watts nickel electro-
deposits. The hardness and the yield strength of the bright mickel electrodeposits increased considerably
with decreasing cusrent density and the highest value was obtained at the lowest current density (1A/drﬂ2),
while they decreased noticebly at the bath temperature of 80°C in comparison with that of 40-60°C.

The change of the hardness and the yield strength of bright nickel efectrodeposits depending upon the
electrolysis conditions could be mainly attributed to the variation of organic additives codeposited in the
electrodeposits.

The recrystallization temperature (50% softening temperature) of the Watts and the bright nickel electro-
deposits was 520-280°C and 350-410°C regpectively and then the recystallization temperature of bright

nickel deposits was lower than that of the Watts nickel electrodeposits.
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i ~._Composition ‘ ., : E Brightening [ ’
i - 5 T 3
Electrolytes M\\\ NiSOq .‘ H3BG4 NiCl, additive pH ‘L
B { |
Watts nickel 286 45 45 36 |
clectrolyte o : 4
.. . ! : ., |
Bright nickel ¢ Udylite No. 62(5cc/1
fight nicke 280 \ is 45 d 3" (Scof 1) |
electrolyte | ﬁ | Udylite No. 63(10ce/1) B
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Fig. 1. Schematic diagiam of annealing appuratus,

. Tube furnace (kept 2t 450°C)
. Thermocouple

. Silica tube

. Copper Wire (0.05 ¢)

. Pyrogallo] [C4H3(OH), }
CaC12

FAJR T I LR RS

el d3 ARE ZAdedek wlAAL(VHEHN)
T Tukon Microhardness Tester & Ahg3ked 100
grabzel Zajdld EAslgd AU dis
o QRARHE ASTM B85, SAA 25 mmel
subsize A/ 0 & A zslgdcl, AL slr)g

WA A% Felshr] %) $717 (Copper
substrate ) = CrOs 500 gr /mf~ H,50, 50m4/
49 F8Ng AMgsle] xo] AlAslgeh

ol ZAA 2 Tnstron Universal testing Mach—
ine-% AR WIELE lwm. min ( cross— head
speed ) B4 A Y3l ov G.L 25mm& strain
gauge T TSl 0.2% offset JUDEHF

Astict

3. &&gnt & nE

3-1 $EVH AgEel Andsn

s 8 ZE29 usll wE 9E gaig
FEFA wale Fig. 28 Asms) 2o 40 ~
80°C o} 2x9olA wAFUE (154 dm) &
AR z2AN A= A Egol VHN 180~210% 1}ehy
lem BHUEA ghadtel wala Hzghel =
Wk 1A /dmf o AAFL L 204 280~

Py0s

Gas flow meter

Specimen

Tube furnace (for annealing)
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Fig.2.. Hardness vs Cathode cwrrent density for

various temperatures of Watis nicicel elec-
trolyte.
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Table 2. Elong and Y.S. at various
electrolysis conditions

1O |CD. (A/dm?) | Y.S. (Kg/mm?) | Elong. (%)
i ‘ 75 C0T
2.5 ‘ 64 | Lo
40 5 55 -
10 43 ! -
i3 46 0.8
1 80 1.2
2.5 83 b3
60, 5 64 3.0
10 58 2.5
I 1 40 2.4
1 50 2.5
2.5 44 15 |
SOL 5 33 2.3 }
g 10 36 20 |
; 15 32 2.2
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40 60 80 40 60 86
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560 570 580 520 560 380

360 380 410 360 350 370
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