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(57) ABSTRACT

A conversion coating solution and process forms a stable
and corrosion-resistant layer on metal substrates or layers or,
more preferably, on a boehmite layer or other base conver-
sion coating. The conversion coating process involves con-
tacting the substrate, layer or coating with an aqueous alkali
metal isomolybdate solution in order to convert the surface
of the substrate, layer or coating to a stable conversion
coating. The aqueous alkali metal molybdates are selected
from sodium molybdate (Na,MoO,), lithium molybdate
(Li,M00,), potassium molybdate (K,MoO,), or combina-
tions thereof, with the most preferred alkali metal molybdate
being sodium molybdate. The concentration of alkali metal
molybdates in the solution is preferably less than 5% by
weight. In addition to the alkali metal molybdates, the
conversion coating solution may include alkaline metal
passivators selected from lithium nitrate (LiNO;), sodium
nitrate (NaNO,), ammonia nitrate (NH,NO,), and combi-
nations thereof; lithium chloride, potassium hexafluorozir-
conate (K,ZrF) or potassium hexafluorotitanate (K, TiFy).

32 Claims, 2 Drawing Sheets

20 -

Days Survived in Salt Fog Testing

NazSi(»

none NazSils KBF+

NaF

Li2CO» NaPO+  NasP207 (NaPQz2)a

Conversion Solution Additives (base solution contains NazMoOs, KMnOx4, LiCl, and LiNO3)
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Conversion Solution* Post-Sealants PeCr(;;:"(:ri;;nce
Corresponding . .
Boehmite Main .
Example Additives . Salt Fog
Component (Wt%) Ca(OH), | Silicate Results (days)
(wt%) ¥
1 YES no conversion step NO NO 1
2 YES 3% Na,MoQO, NONE NO NO 2
3 YES 1.5% Na,MoQy4 | 1.5% KMnO, NO NO 2
1.5% KMnO,
3 YES 1.5% Na,MoO,| 0.5% LiCl NO NO 3
0.5% LINQO;
4 YES 3% Na,MoQ, NONE YES YES 21
3 YES | 3% K,MoO, NONE YES YES 5
] YES | 3% Li-MoO, NONE YES YES 3
1.5% KMnOy;
5 NO 1.5% Na,MoO,| 0.5% LiCl YES YES 3
0.5% LiNO;
5 YES |1.5% Na,MoO,| 1.5% KMnO, | YES | YES 18
0,
5 YES | 1.5% Na,MoO, 1'3'?0};%2?4 YES | YES 19
0,
5 YES | 1.5% Na;MoO, 16.55@, %’8‘ YES | YES 15
1.5% KMnQ,
5 YES 1.5% Na,MoQO4| 0.5% LiCl YES YES 20
0.5% LiNOs
0,
5 YES 1.5% Na,MoQ, 1055@(]1?:@%): YES YES 2
0.5% LiCl1
oy 1
5 YES | 3% Na,MoO, OifA,A’K?sz% YES | YES 14
0.5% K, TiF;
1.5% KMnO,
0.5% LaiCl
5 YES 1.5% Na,MoQO,4| 0.5% LiNO; YES YES 7
1% K,Z1F,
0.5% K,TiF¢
0.5% LiCl
5 YES 3% Na-MoQ, | 0.5% LiNO; YES YES 14
0.5% NaNO;
0.5% LiCl
S YES 3% Na,MoQ, | 0.5% LiINO; YES YES 2
0.5% NH4NO;
1.5% KMnO,
o1
5 YES |1.5% Na:MoO, | /UA)LLnl\%} YES | YES 2
0.5% Na,SiFg
1.5% KMnQO,
0.5% LiCl
5 YES 1.5% Na,MoOQ,| 0.5% LiNO; YES YES 7
0.5% K,ZrF;
0.5% Na;PO,

Figure 1
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