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Development of Chromate-Free Coated Hot-Dip Galvanized Steel Sheet
“Eco Frontier JM”
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Abstract:

At a site of heating, such as a brazing portion of a heat exchange unit, discoloration of chemical treatment layer on
steel sheet may interfere with the use. “Eco Frontier* JM” is a new inorganic chromate-free coated hot-dip galvanized
steel sheet, which is suitable for use at the part of heating due to low film discoloration or damage caused by the heat.
Eco Frontier* JM shows high corrosion resistances after heating and bend section as well as a flat panel, because the
inorganic layer has stronger adhesion capability by forming reaction products at the interface with a zinc coating
layer. It also produces an excellent barrier effect by metal oxide to form an inorganic polymer and a self-healing effect
by novel corrosion inhibitor. JM can be applied in various parts as an alternative to conventional chromate coated

steel sheet.
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GI: Hot-dip galvanized steel sheet
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Fig.1 Electron probe microanalyser (EPMA) analysis of surface
of conventional chromate-free coating before and after
heating
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Photo 2 Scanning electron microscope (SEM) images of surface
of conventional chromate-free coating after heating
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Fig. 2 Mechanism of discoloration and cracks on conventional
chromate-free coating by heating
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Fig.3 Design concept of newly developed product: Eco Frontier* JM
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Table 2 Test Specimens

Key Specimens (Coating weight)

Eco Frontier* JM| Inorganic chromate-Free coating (0.5 g/m?)

Conventional chromate-Free coating containing

Sample A approx. 90 mass% organic resins (1.0 g/m?)

Sample B Reacted-in-place chromate coating (20 mg/m?® as Cr)
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M
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Photo 3 Appearance after 120 h of salt spray test (JIS Z 2371)
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Fig.4 Appearance of 180°bent section after salt spray test (JIS
7 2371)
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