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Chromate-Free Black Colored Steel Sheets
with Excellent Heat Absorption/Radiation Property “ECO FRONTIER Z1”
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Abstract:

A chromate-free black colored steel sheet “ECO FRONTIER Z1,” one of the distinctive products of JFE Steel, with black
appearance, high corrosion resistance, high heat absorption/radiation property and EMI shielding performance has been
developed. The ECO FRONTIER Z1 consists of (1) a black colored layer formed on the surface of the Zn-Ni alloy electroplated
steel by anodic treatment, and (2) a chromate-free organic-inorganic composite film. The ECO FRONTIER Z1 has an excellent
heat absorption/radiation property with its high heat emissivity. Spot welding can be applied on ECO FRONTIER Z1 with its
good conductivity, and it has been used for the parts of electrical appliances, office equipments, and car audio equipments,
which require groundability and EMI shielding performance.
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Fig.1 The coating structure of the chromate-free black
colored steel sheet “ECO FRONTIER Z1”
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Photo1 The “ECO FRONTIER Z1”
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Fig.2 L* value of Chromate-free type “ECO FRONTIER Z1”
and chromate type black colored steel
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Fig.3 Gs (60°) of chromate-free type “ECO FRONTIER Z1”
and chromate type black colored steel
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Fig.4 Schematic diagram for the effect of coating weight on
the corrosion resistance and the surface conductivity
of “ECO FRONTIER Z1”
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Fig.5 Relationship between the welding current and the
applied electrode contact force
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Fig.6 Change in nugget diameter during continuous spot
welding
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Table 1 Degreasing conditions

Reagents

A: CL-N364S

Treating conditions

20 g/l, 333 K, Dip: 3 min

B: Trichloroethylene | Vapor degreasing, 5 min
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Specimen (300 X 300 X 0.8 mm)
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Fig.7 Schematic diagram of apparatus used in heat radiation
study
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Fig.8 Change in internal temperature of the test apparatus
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