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Introduction

Manganese phosphate conversion coatings form a strongly adhering, dense and non-metallic layer of
hureaulite crystals on suitable steel surfaces (Figure 1a). Therefore, they are widely applied as corrosion
protection and bonding agent for paints, as well as for tribological applications where they enhance the
effect of lubricants and additionally show self-lubrication and protective properties. According to
common literature and datasheets, such coatings can be applied only onto steels with up to
approximately 1 wt% of Chromium, without further cause and details. This work presents new findings
on the formation and tribological properties of such coatings on steels with higher chromium content of
up to 3 wi%.

Experimental

Tribological characterisation of these coatings comprised scratch tests and specific high load and
reciprocating test setups under dry and lubricated conditions. In order to describe the coatings, analysis
and investigation methods like transmission electron microscopy, electron backscatter diffraction and
nanoindentation were employed.

Results

The tribological investigations pointed out severe differences in durability and wear resistance of the
coatings in dependence of substrate and coating process *. As shown in Figure 1b, on a steel with 3% of
Chromium a cracked and amorphous layer with undesirable properties is formed. Adjustment of the bath
composition allowed to manufacture a tribologically superior coating which consist of amorphous and
crystalline phases as demonstrated by transmission electron microscopy.
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Figure 1: Manganese phosphate conversion coatings on steel; a) steel substrate with 1% Cr; b) steel
substrate with 3% Cr.
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