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Abstract The deposition behavior and structural and magnetic properties of electroless Co-B and Co-Fe-B
deposits, as well as the amorphous ribbon substrates, were investigated. These Co-based alloy deposits
exhibited characteristic polycrystalline structures and surface morphology and magnetic properties that were
dependent on the type of amorphous substrates. The catalytic activity sequence of the amorphous ribbon
electrodes for anodic oxidation of DMAB was estimated from the current density-potential curve in the anodic
partial electrolytic bath that did not contain the metal ions. Both the deposition rate and potential in the initial
region were obtained in order of the catalytic activity, depending on the alloy compositions of the substrates.
The deposition rate linearly varied against the deposition time. The initial deposition potential may have also
determined the structural and magnetic properties of the deposit based on the thickness of pm order.
Furthermore, a basic study of the electroless deposition processes on an amorphous ribbon substrate has been
carried out in connection with the structural and magnetic properties of the deposits.
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electroless Co-base deposition, rapid-quenched amorphous ribbon, electrochemical polarometry,
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Fig. 1. Schematic polarization curves for a mixed potential
electrode.
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Table 1. Species and alloy compositions of amorphous ribbons.

Species Composition (at%)
N Ni7Si4Bag
F FegsSiiBys
C CogyFesSisBoMo,
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Fig. 2. (a) Deposition rate t and Fe content of deposits and (b)
partial anodic and cathodic i-E curves of respective amorphous
ribbons.

Table 2. Bath compositions and deposition compositions for electroless CoB(A) and CoFeB(B&C) deposition.

Chemicals / M A ; CoB B ; CoFeB C ; CoFeB
Na-citrate 0.1 0.1 0.1
CoSO4 * 7TH,O 0.05 0.04 0.04
FeSO, * 7H,0 - 0.01 -
(NHg),Fe(SOy), * 6H,O - - 0.01
DMAB 0.025 0.025 0.025
(NH,4),SO, 0.03 0.03 0.02
pH (adjusted by NH,OH) 9.0 9.0 9.0
Bath temp. 343 or 358 K 358 K 358 K
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Fig. 3. Partial anodic curves of respective ribbon and activated
copper electrodes.
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Fig. 4. Deposit mass of (a) Co-B and (b) Co-Fe-B against the
deposition time.
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Fig. 5. Surface SEM images for Co-Fe-B deposits electrolessly-deposited on (a), (c) Fe-based and (b), (d) Co-based (C) amorphous

ribbon substrates.
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