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Development of Highly-functional Conversion Treated Steel Sheets with
Highly-dense Barrier Layer
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Abstract:

The ideal structure of coating film, with both high corrosion resistance and high conductivity, was examined by
scanning electron microscope (SEM) analysis of conventional chromate-free coated steel sheets such as phosphoric
acid composite coating. JFE Steel found that it is effective to inhibit dissolution of zinc plating against high
conductivity and it is also possible to improve corrosion resistance by forming highly-dense barrier layer at the

»*1 was developed. Furthermore, highly-functional conversion

molecular level. Based on the results, the “eNano coat
treated steel sheets, “Eco Frontier coat JX”** were commercialized by blending lubricants which have excellent

lubricity under hard press condition without lubricant oil. They have high corrosion resistance, high conductivity and
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excellent lubricity.
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Table 1 Concept of anticorrosion in chromate coating and
chromate-free coating
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Chromate coating Chromate-free coating
Barrier Cross-linked chromate | Passive layer formed by
component oxide hydrate reaction of acid and zinc
Self-healing | Oxidation reaction by e
Inorganic inhibitor
component hexavalent chromate
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Fig. 1 Relationship between corrosion resistance and con-
ductivity of conventional chromate-free coating
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SST: Salt spray test
SEM: Scanning electron microscope

*The surface resistance of the test piece above was measured using an ASP probe of Loresta GP
manufactured by Mitsubishi Chemical Analytech Co., Ltd. The surface resistance was
measured while a load on the probe was 300 g. The conductlvnty was evaluated by determining
the conduction ratio that achieved a surface resistance of 10 Q or less.
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Fig. 2 Influential factor of corrosion resistance and conductivity
of conventional chromate-free coating
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Table 2 Condition of chemical conversion treatment

No. 1 ‘ No. 2 ‘ No. 3 No. 4
Coating Inhibitor (Constant) Composite
component Al A2 A3 coating
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size
substance Neutral Neutral Neutral Acidic
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No. 1 No.2 | No.3 No. 4
Coating Inhibitor (Constant) Composite
component Al A2 A3 coating
Particle size Small Medium Large —
SST
96 h
SEM
Image
Conductivity Good Good Good Poor
(Conduction ratio) 100% 100% (100%) (30%)
eNano Coat

SST: Salt spray test
SEM: Scanning electron microscope
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Table 3 Performance of highly-functional conversion treated

steel
X Conventional | Conventional
product A product B

Corrosion resistance 192 h 96 h 192 h

| After degreasing | 120 72h 120 h

Conductivity 0.1 mQ 0.1 mQ Not conductive
Serachresisance | CRihed | sertened
Lubricity 0.15 0.26 0.4
Paint adhesion No peeling | No peeling No peeling

Experimental procedure
- Corrosion resistance: Salt-spray test (SST) complying with JIS Z 2371
- Corrosion resistance after degreasing: Salt-spray test (SST) complying with JIS Z 2371
- Degreasing condition

(Degreaser) CL-N364S manufactured by Nihon Parkerizing Co.,Ltd.

(Condition) Spray, 60°C*2 min

+ Conductivity: Complying with JIS K 7194.
(Instrument) Using an ASP probe of Loresta GP manufactured by Mitsubishi Chemical Analytech Co.,
Ltd.

- Anti scratching: Load=200, 300 kgf, Sliding speed=200 mm/min
Bead radius=0.5 mm, Sliding distance=110 mm.

- Lubricity: Contact pressure 7.8 MPa, Sliding speed=200 mm/min, Contact area=10 mmx50 mm

- Paint adhesion:
(Paint) Melamine alkyd paint, thickness 30 xm, baking condition 130°C*30 min.
(Condition) Immersing in boiled water for 2 hours
(Evaluation) Tape peel test was performed to evaluate the paint adhesion on the basis of the state of the
remaining coating film.
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Result of SST (96 h) after cup forming
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SST: Salt spray test
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