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Previous investigations of electrodeposition of 2 af { _________________ ;
nickel-copper alloys deal largely with the propestiof E r e
alloys of approx. 30 wt % Cu (Monel metal) [1] 20 f P
[2][3].Such alloys are of interest for their higtremgth, © F I
ductility and good corrosion resistance. These 10 F - ¥ ------------------ gond .
compositions are at the threshold for the disagrear of L LE { ________________________
magnetism at room temperature. There has been eehew oLe ®.. . ...
interest in the electrodeposition of the Ni/Cu wl&ystem 0 0.01 0.02 0.03 0.04 0.05

[CuSO,] in electrolyte / M

[4-6] due in part to the GMR effect observed in NiCu
multilayers system [5][6]. However very little isported
on the magnetic properties of the electrodepositixys
particularly in the region of 0-10 % Cu. Here we
investigate the electrodeposition of these alloystesn
and the effects of mechanical stirring and an a&plpli
magnetic field.

Figure 1. Effect of copper sulphate concentration on waf%éopper in alloy. SEM
micrographs of particular alloys illustrate the tplase

Deposition was carried out potentiostatically for Average Cu % wt in alloy
600 s at -1 V relative to Ag/AgCl using 1.14 M 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32
NiSO,6H,0 and 0-0.04 M CuSPsolution. Boric acid L LU
was also used to maintain pH at 4.5. The working 50 ] - [CuSO,]
electrode was tantalum and was positioned pairtalléie s X . —x—Cu % wt
glassy carbon counter electrode. ] .</\ — Bulk alloy

The effect of the Ci concentration of the 0] "K" '
electrolyte on alloy composition is shown in figureThe > 35 a ]
distinct morphology in each region is also showmoT < 304 : - / : -
phases appear, copper rich and copper deficieatviRit E 5] : ]
refinement of XRD data shows that these phasein dhe fm 20 ] j ]
ratio 2:3 for all samples where both are observed, ° . § .
those prepared with >0.015 M CuSid the electrolyte. ] ' ]
Room temperature magnetisation data are showigumefi 107 ]
2, where it can be seen that the values are loham t 5 §
those for the bulk Ni-Cu alldy An unexpected rise in +——FFF1
Saturatlon magnetlsatlon can be seen for a”oyh WB 0.000 0.005 0.010 0.015 0.020 0.025 0.030 0.035 0.040 0.045
wt.% copper. Anisotropic Magnetoresistance of the [CuSO,] in electrolyte / M

Figure 2: Room temperature magnetisation data for depd#is.solid line

samples are shown in figure 3. Maximum AMR is indicates expected values for bulk alloys.

observed at ~8 wt.% copper. The effect of the miagne
field is to slightly increase the copper conceintrat

threshold at which the two-phase region is observed Average Cu % wtin alloy

MOKE measurements show little induced anisotropyby sol 2 4 6 8 10 12 14 16 18 20 22
0.5 T field placed parallel to the electrode during 26 0 T T H=2T
deposition. Our results reflect the difference movgh 2.6 S 3
modes of copper and nickel at -1 V. The reduced 2‘2‘; ]
magnetisation can be explained by the preseate 2030 ]
significant amounts of carbon in the electrodegosit B3 12- N L ]
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