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ABSTRACT

A hexavalent chromium-free surface treatment has
been developed for automotive parts which provides a
coating possessing equivalent anti-corrosion performance
and friction characteristics to conventional chromate
layers containing chromium(VI). The treatment forms a
passivation layer of trivalent chromium and metallic
chelates at the interface with the zinc, while uniformly
covering the surface with a protective zinc layer. It is
an unusual feature of this process that a single procedure
is able to form a double layer. Optimization of the
amount of silica added has enabled the achievement of
friction characteristics equivalent to those of
conventional chromium(VI) chromate layers. The new
surface treatment has resulted in a reduction in the
amount of hexavalent chromium used in the production
process and present in finished parts.
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Table 1 Application of chromium(VI)-free materials
and relevant parts
. nventional i E R
Base materials gr?ro\r/ﬁiurlr?(val) g:\;g{g;)unﬂr\]/tl) free Application
Chromium(lll) Fastener
. Yellow chromate white chromate .
Zn plating Chromium(iih Pipe
romium
Black chromate black chromate Caliper
f Brake pipe
- Chromium(lll)
Zn-Ni plating Yellow chromate p
white chromate Fuel pipe
. Chromium(lll) Hose metal
Sn-Zn plating Yellow chromate | \“uie ohromate parts
; ; Fastener
Eg:g;ﬁgiggggﬁng Chromate binder | Silicate binder Sta
y
i ; Epoxy resin Brake pipe
a?itr;gcr)rrosmn SrCrO4 pigments
p Mg pigments Fuel pipe
Zirconium salt
Al wheel
Aluminum Chromate Titanium salt
Anode oxidation Wiper arm
Engine head
Magnesium Chromate Zirconium salt cover
Oil pan
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