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Development of Multi-functional Conversion Coatings by Inorganic
Polymer for Electrical Appliances
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Abstract:

As electrogalvanized steel sheets, EG, for electrical appliances, multi-functional conversion coatings were developed
in order to meet recent requirements for additional as well as and higher functions to enable manufacturers to use EG
with fewer processes. This conversion coatings achieved high corrosion resistance and high conductivity by applying

» *1

“eNano™ coat technology. The “eNano™ coat” ! has two film formation concepts. First is using a neutral
treatment solution to maintain conductive points by preventing dissolution of the convex parts of zinc crystals. Second
is high barrier layer by inorganic polymer with a thin film. Furthermore, JFE Steel has commercialized multi-

functional conversion treated steel sheets with a high anti-fingerprint property, paint adhesion, press formability and

galling resistance by blending the optimum organic resin and lubricants in the composite coating.
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Fig. 1 Relationship between corrosion resistance and conductivity
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Fig. 2 Film formation mechanism of conventional chromate-
free coating
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Table 1 Condition of chemical conversion treatment
Sample Solution pH Coating matrix
i Acidic Phosphoric acid + Resin
ii Neutral Resin
il Neutral Silicate + Metal salt
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Sample i ii iii
Treatment solution Acidic Neutral Neutral
Corrosion
resistance
(SST 72 hr)
Good Poor Excellent
(White rust) (Slightly) (Entirely) (Nothing)
S
SEM image
Conductivity Poor Good Good
(Conductive ratio) (30%) (100%) (100%)
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Fig.3 Corrosion resistance and conductivity of conventional
and newly-developed coatings
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Fig.4 Polarization curves
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Fig.5 Anti-fingerprint properties and surface free energy of
single component coatings of various organic resins
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Sample il iv v
Base Silicate Silicate Silicate
Coating + Metal salt + Metal salt + Metal salt
component - N
Organic resin - Acryl Urethane

Corrosion resistance

(SST 96 hr)
Good Good Good
Conductivity Good Good Good
Anti-fingerprint property Poor Good Good
(AE) (3.0) (1.3) (1.2)
Paint adhesion Good Poor Good
(peel ratio) 0%) (20%) 0%)
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Fig. 6 Performances of coatings with adding organic resins
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Fig 7. Schematic diagram of galling test
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Table 2 Performance of newly-developed chromate-free coating

(++) : Excellent, (+) : Good, (-) : Poor

Function Newly | Conventional | Conventional
developed product 1 product 11

Co.rroswn i 4 i
resistance
Conductivity + + -
Galling resistance ++ + ++
Anti-fingerprint + . +
property
Paint adhesion + + +

Experimental procedure
+ Corrosion resistance: Salt-spray test (SST) complying with JIS
72371
+ Conductivity : Complying with JIS K 7194
+ Galling resistance: Referring to chapter 3.2.1
- Anti-fingerprint property: Referring to chapter 3.1.1
+ Paint adhesion: Referring to chapter 3.1.1
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