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(57) ABSTRACT

A conversion coating process that forms a stable and
corrosion-resistant oxide layer on metal or metal oxide
substrates or layers. Particularly, the conversion coating
process involves contacting the metal or metal oxide sub-
strate or layer with the aqueous calcium hydroxide solutions
in order to convert the surface of the substrate to a stable
metal oxide layer or coating. According to the present
invention, the calcium hydroxide solution is prepared by
removing carbon dioxide from water or an aqueous solution
before introducing the calcium hydroxide. In this manner,
formation of calcium carbonate particles is avoided and the
porosity of the conversion coating produced by the calcium
hydroxide solution is reduced to below about 1%.

52 Claims, 5 Drawing Sheets



U.S. Patent May 28, 2002 Sheet 1 of 5 US 6,395,106 B1

c i Conversion Solution* Ca(OH), Post-Sealant PeCr(}zlx.'(r)ri:;nce
orresponding . -
Example Boehmite Main Additives Fresh Aged Salt Fog
Component (wt%) Solution Solution Results
(Wt%) (days)
Al YES no conversion step NONE 1
A2 YES no conversion step YES | NO 5
A3 YES 3% Na,MoO, NONE NONE 3
A3 YES 3% KMnO, NONE NONE 3
A3 YES {2% H3;PMo ;04 NONE NONE 3
1.5% KMnO,
A3 YES |0.17% Na,FeO, |1.5% Na,MoOy, NONE 1
1% NaNO,
A4 YES 3% Na;MoO, NONE YES NO 21
A4 YES 3% KMnO, NONE YES NO 23
A4 YES 2% H;PMo,;,04 NONE YES NO 20
1.5% KMnQy,
A4 YES 0.17% Na,FeO, |1.5% Na,MoO, YES NO 40+
1% NaNO;
AS YES no conversion step NO YES 1
AS YES 3% Na,MoO, NONE NO YES 3
A5 YES 3% KMnO, NONE NO YES 4
AS YES |2% H;PMo,,04 NONE NO YES 2
1.5% KMnO,
A5 YES |0.17% Na,FeQ, |1.5% Na,MoO, NO YES 2
1% NaNO;
YES (no
A6 YES nitrates) NO 1
A6 YES | 3%NaMoO; | NONE YES (no NO 3
nitrates)
A6 YES | 3% KMnO, NONE YES (no NO 4
nitrates)
A6 YES [2% H;PMo,,04| NONE YES (no NO 2
nitrates)
1.5% KMnO,
A6 YES  [0.17% NayFeO, | 1.5% NaMoO;| o> (1 | No 2
1% NaNO; nitrates)

*All conversion coatings were applied for 2 minutes at 80°C.

Figure 1 — Calcium Hydroxide
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Conversion Solution Post-Sealants Corrosion
. Performance
Corresponding Boehmite | Fiet oo
Example eteropoly Additives | Temp - Salt Fog Results
molybdate (Wt%) ©0) Ca(OH),|Silicate (days)
(2 wt%)

B1 YES no conversion step NO NO 1
B2 YES H3PMo,04 NONE 80 NO NO 3

5 .
B3 YES | H:PMo,Os Ol';/gifgi" 80 NO NO 4
B5 YES H.PMo,,04 NONE 25 YES YES 7
BS5 YES H;PMo,,04 NONE 60 YES YES 10
BS5 YES H;PMo,04 NONE 80 YES YES 20
B6 YES H;PMo0,,04 | 0.5% Na,SiF, | 25 YES YES 13

- -
B6 YES | H;PMoOu Ol'fAleEﬁgjé 25 | YES | YES 18
B6 YES H;PMo,,04 | 0.5% Na,SiF, | 60 YES YES 17

5 -
B6 YES | HPMouOu | oy g\jﬁg 60 | YES | YES 14
Bo6 YES H;PMo,04 | 0.5% Na,SiF, | 80 YES YES 18

- -
B6 YES | HyPMopOu Ol'f/fmgjﬁ 80 | YES | YES 4
B2 YES | NaySiMo;,04g NONE 80 NO NO 3
B5 YES | NasSiMo,>O04 NONE 25 YES YES 8
B5 YES | NasSiMo,,04 NONE 60 YES YES 10
B5 YES [ NasSiMo;,04 NONE 80 YES YES 20
B2 YES H,SiMo,,04 NONE 80 NO NO 2
BS YES H,SiMo,04 NONE 25 YES YES 13
BS YES H,SiMo0,,040 NONE 60 YES YES 19
BS YES H,SiMo,,04 NONE 80 YES YES 20

Figure 2 — Heteropolymetalate Conversion Coatings






	Bibliography
	Abstract
	Drawings

