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The dedrochemicd deposition o aloys is an established
processin plating techndogy. Much lessis known abou
the developing structure, the driving forces of structure
formation, nuclegion and gowth o the dedrodeposited
layers. It is known from the metallurgicd work about
aloys, that materials with new structures (intermetallic
compounds, IC’s) develop astonishing new properties. The
formation of intermetallic compounds is only occasionally
discussed in aloy deposition.

Brenner divided alloy plating into namal and abnormal
depasition, meaning that either the more nolde metal
(normal deposition) or the less node metal (abnamal
depasition) deposits preferentially to the second metal. In
the second case he distingui shed anormal ous deposition and
induced deposition, the latter case meaning that a metal
which cannot be deposited (the reluctant metal) will be
depaosited together with a more nolde metal (the inducing
metal). This clasdficdion is a pure phenomenologicd one
based on the deposition properties of a @mbination of
elements. This classification gves no information about
structure and no information abou properties related to
structure. This is a handicgp of the Brunner clasdficaion
becaise in seaching for new eledrochemicd aloys this
clasdficdionfailes.

A classificaion hased on the structural properties had to
concentrate on the structure of the dloy itself. This divides
the dloysinto the foll owing groups:

- Alloysimmiscible in the solid state (eutedica).

- Alloyswith continuous miscibili ty in the solid state.

- Alloyswith amiscibility gap.

- Alloysforming intermetallic compounds.

The formation of a structure depends (besides crystal-
lographic fadors) on the interadion enthalpies of the
components, AH, and AHgg, and between the mwmponents,
AH,g. An accessto the interaction enthalpy is provided by
the depasition patential of aloys. Underpotential deposition
(UPD) potentials are afirst approacd to the freeenthalpy of
interadion in the dloy structure.

To take into acount the other fadors determining the
structure, structure maps are used for all oy characterization.
These maps can aso kring more systematic into the
description of eledrochemical aloy deposition. Even for
binary alloys, the large number of combinations between
elements together with the variety of structures of
intermetallic compounds (more then 5000, makes any
proposition about posdble structures and their properties
difficult. In the step from binary to ternary or even more
complex compositions a propasition about structures and
propertiesis not posdble, for the time being.

Similar to preparation from the melt intermetallic com-
pounds can be formed by electrochemica deposition. The
nucleation process and the growth of the intermetalli ¢ phase
are gyain depending on the interadion enthalpy, obviously
akey fador in the description of all oy plating.



