G060

$% & 8@ Tetsuto-Hagané Vol. 89 (2003) No. 1

RELIBERIRICH (T B ZD10FEDES

Kig  Fal* - AH
e

B Ea
Botitss - WA GESC - S

g T mE e

R EIR B

BA REY - IUT e

Recent Advance in Coated Steel Sheets

Atsushi ANDOH, Jun-ichi UCHIDA, Hiroshi ENTANI, Chiaki KaTO, Hitoshi KURODA,
Toshiki SATOU, Masafumi SHIMIZU, Sakae FUJITA, Akihiro MIYASAKA,
Yasuhide MORIMOTO and Masaaki Y AMASHITA

Synopsis : The recent progress, mostly in the last ten years, in coated steel sheets is briefly reviewed for the major application such as automobiles, ap-

pliances, construction, and packaging. The progress in the novel process and that in testing and structural analysis are also introduced.
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Fig. 2. Percentage of orders for coated steel sheets of the
domestic application in 2001. (Drawn by using the
data submitted by the Japan Iron and Steel Federa-
tion.)
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Fig. 1. Change in the annual production of coated steel sheets in Japan. Until 1992, the annual production of TFS was included in
that of “Others”. (Drawn on the basis of the data submitted by the Japan Iron and Steel Federation.)
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Fig. 3. Changes in the ratio of coated steel sheets in the
total mass of automobiles and relative amount used
compared with that in 1973. (Drawn by using the
data submitted by the Japan Automobile Manufac-
turers Association.)
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Fig. 4. Global needs for automobiles and their influence on coated steel sheets.
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Fig. 5. Change in coated steel sheets for automotive in Japan.
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Fig. 6. Effect of Mn-P oxide coating on frictional proper-
ty.
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Fig. 7. Friction coefficient and punching force at hat chan-
nel drawing to various lubricant processes.
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Fig. 8. Usage of lead for automobile parts. (Drawn by
using the data submitted by the Japan Automobile
Manufacturers Association.)
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Table 1. Characteristics of newly developed Cr(VI)-free
coated steel sheets.

Corrosion | Anti- Electrical | Paint

Coating on electrogaivanized steel sheet resistance | fingerprint | grounding | adhesion

Newly developed
Cré*-free organic coating (1 4 m) o © © ©
Chromate coating (Cr:20mg/m?)
Conventional| & Thin organic coating (1 4 m) o © o ©
chromate Dry-in-place chromate
coated steel coating (Cr:50mg/m?) 0 0] 0 0

sheets

Reacted-in-place chromate
coating (Cr: 20mg/m?) A A 0 o)

©: Superior to dry-in-place chromate coated steel sheet
O: Similar properties to dry-in-place chromate coated steel sheet
A Inferior to dry-in-place chromate coated steel sheet
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Fig. 9. Film laminating line combined with ECCS plating section.
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Fig. 10. AFM images showing the surface structure of ECCS electroplated in CrO, solution containing either (a) a sulfuric acid or

(b) a fluoride compound.
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Fig. 11. Schematic layout of the in-line-dry-plating equipment for sheets and metal strips.
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Table 2. Acceralated corrosion tests for evaluating corrosion resistance of Zn and Zn-alloy coated steel.
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Fig. 12. New acceratated corrosion testing developed for
evaluating corrosion resistance of Zn and Zn-Al
coated steel for residential by MITI project.
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Fig. 13. Schematic of the structure of the coating galvan-
nealed at 500°C for 20s.

782°C

— 700
Mag_neiic >>>>>
Transformation

500

Temperature “C

T T T
70 80 90 100

Weight Percent Zn
Fig. 14. The Fe—Zn binary phase diagram.
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