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Development of Cr(VI) Free Type Black Colored Steel Sheet
Naoki NISHIYAMA, Kazuhiko HIGAL, Hiroyuki OGATA, Shigeru UMINO and Chiaki KATO

Synopsis : Black colored steel sheet, produced by treating with Cr(VI) treatment and resin on Zn—Ni electroplated steel sheet with a blackening process,
has been successfully used for office automation equipment, audio equipment and household electrical appliances. Recently, in reply to the
social requirement of eliminating Cr(VI), which is one of the environmentally un-friendly materials, Cr(VI) free treated blackening Zn-Ni
electroplated steel sheet has been developed. Newly developed Cr(VI) free type black colored steel sheet consists of over 1 um thick organic-
inorganic composite film on black treated Zn-Ni electroplated steel sheet. This Cr(VI) free type black colored steel sheet shows the same ap-

pearance, corrosion resistance, change of color after press formation, friction coefficient, surface electrical resistance and resistance to alka-
line degrease reagent to comparison with those of Cr(VI) type black colored steel sheet.
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Table 1. Required properties of Cr(VI) free type black colored steel sheet.
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Fig. 1. Manufacturing processes of Cr(VI) free type black
colored steel sheet.
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(a) Cr(VI) free type black colored steel sheet
Organic-inorganic composite coating

Black treated
Zn-Ni alloy layer

Base steel

(b) Cr(VI) type black colored steel sheet
Cr(VI) and organic layer coating
Black treated

Zn-Ni alloy layer

Base steel

Fig. 2. Cross sectional view of black colored steel sheets.
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Holding force : 49kN
Drawing speed : 60mm/s
AL*=L*1—L*0
L*0 : L* of top
To
i L*1 : L* of side

side

40 X 40mm

Fig. 3. Measurement of lightness difference AL* before
and after press forming.
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Specimen without  gjiging speed :20mm/s
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[ [ F
«—
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Fig. 4. Method for measuring friction coefficient.

u =F/2P .
where F is sliding force measured
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“|(Produced by
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>
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Fig. 5. Measurement of surface electrical resistance.
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Fig. 6. L* value of Cr(VI) free type black colored steel
and Cr(VI) type black colored steel.
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Fig. 7. Gs(60°) of Cr(VI) free type black colored steel and
Cr(VI) type black colored steel.

£

£ 100

° 5

© o 80 ®

Q=

oo 60 @

BF a0

£ b 20 ° 1

2w

s oL——— —©® & o ¢
()} 0.5 1 15 2

Coating weight (g/nf)

Fig. 8. Relationship between coating weight and corrosion
resistance. '
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Fig. 9. Relationship between coating weight and lightness
difference AL* before and after press forming.
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Fig. 10. Lightness difference AL* before and after press

forming.
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Fig. 11. Frictional coefficient of Cr(VI) free type black
colored steel and Cr(VI) type black colored steel.
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Fig. 12. Relationship between coating weight and surface
electric resistance.
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Fig. 13. Surface electric resistance of Cr(VI) free type
black colored steel and Cr(VI) type black colored
steel.
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