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Specific Surface Pretreatment Technology for Direct Electroless Precious Metals Plating

on Stainless Steel Substrates with High Coverage and Ultrathinness
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: Various internal materials have been used as components of Polymer Electrolyte Fuel Cell because

of having high electrical conductivity and high corrosion resistance. For example, a stainless steel
substrate as a separator, on which a precious metal such as Au and Pd is coated, are well-known.
When Au is plated on such a stainless steel substrate, an underlying Ni plating layer is usually
formed on the surface in order to improve adhesion between the Au layer and the substrate. Under
corrosive environment, however, when pinholes on the Au layer occur frequently, the Ni dissolves
from the base Ni plating layer and the Au layer might be peeled off finally. Furthermore a large
amount of metal dissolves from the stainless steel base material by galvanic corrosion. Generally
the increment in Au layer thickness is effective for preventing pinholes. However in cost
performance, it is unreasonable for the Au layer thickness to be thinner than that in present state.

By adjusting the thickness of oxide film on the stainless steel surface and by special modification
treatment without using original underlying Ni plating process, Toyo Kohan has developed a thin
precious metal plated stainless steel with good coverage and adhesion, which is excellent in
corrosion resistance and conductivity. In this paper, we discuss the performance of this plating
material and the deposition mechanism of Au plating by analyzing the structure.
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Fig.1 Oxidation film thickness of the stainless steel surface
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Fig.2 Oxidation film thickness of the stainless steel surface after the preprocessing
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Table 1 Surface modification and plating properties (N.D.:No Data)
. Au plated layer
Kind Cncen- Immersion
of tration Te:np. time Plating frterfacial
acid (vol%) ) (sec.) Property Adhesion
Property
5 O O
10 O O
70 15 O 0o
20 O O
25 60 120 O O
180 O O
50 300 O O
600 O O
20 O O
70 40 O O
A 20 60 O O
60 60 O O
50 300 O AN
30 O X
25 60 O X
300 O X
30 X N.D
10 70 60 X N.D
300 X N.D
30 X N.D
5 60 X N.D
300 X N.D
10 X N.D
30 X N.D
25 60 X N.D
120 X N.D
300 X N.D
B 60 30 X N.D
10 60 X N.D
300 X N.D
30 X N.D
5 60 X N.D
300 X N.D
30 X N.D
C 10 70 60 X N.D
300 X N.D
X N.D

No treatment
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Fig.4 Corrosion resistance (a) and contact resistance (b) of
Au plated material
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Fig.7 Cross-sectional TEM image and diffraction pattern of the surface layer of SUS316L before treatment (a),
after 10 seconds treatment (b) and after 60 seconds treatment (c)
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Fig.8 Plating-related confirmation to the materials of various shapes
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