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Synopsis :

Rust resistance of cold rolled steel sheet depends on the stability of oxide film on the
steel surface. The stable oxide film is formed by a special treatment applied before
annealing so as to reduce surface enrichment of minor elements during annealing. Such
a steel sheet has good direct paintability and, when coated triply, has good resistance
against corrosion such as scab and filiform corrosions. The stability of the oxide film has
been confirmed by electrochemical measurement. The cold rolled steel sheet with good

properties described above is useful to automobile manufacture.
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Synopsis:
Rust resistance of cold roiled steel sheet depends on the stability of oxide film on the steel surface.  The stable oxide

film is formed by a special treatment applied before annealing so as to reduce surface enrichment of minor elements during
annealing. Such a steel sheet has good direct paintability and, when coated triply, has good resistance against cotrosion
such as scab and filiform corrosions.  The stability of the oxide film has been confirmed by electrochemical measurement.

The eold rotied steel sheet with good properties described above is useful te automobile manufacture.
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Photo. 1 Scanning electron micrographs ot steel surfaces
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Fig. 1 Line analysis of steel surface by EFMA
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Fig. 2 Depth profiles of minor elements by IMMA
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Fig. 3 Rusting test without oiling
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Fig. 4 Potential-time curves in borate-HCt buffer solution
of pH 7.65
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Fig. 5 Apparatus used for impact test

Table 1 Direct paintability

Adhesivit
Paint wAe,““_i; Cross | lmpact
bility cut test**
test *
Epoxy urea @ 100 20.0
5PS Epoxy phenol @ 100 239
steel
Phenol @ 100 24.0
Conven- Epoxy urea @ 100 19.8
tional
L 21.5%
steel Epoxy phenol @ | 100
Phenol ' @ 100 22.0

@ : Excellent
100 : No peeling
+ % Peeled width {mm) after impact test with dies
shown in Fig. 5
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Table 2 Properties of zincphosphaiced steels
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Photo, 2 Scanning eleciron micrographs of phosphated
steel surfaces
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Phaoto, 3 Appearances of the scab and filiform corrosion
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Table 3 Evaluation ot scab by arrow-chipping
corrosion test

Falling height of arrow {cm})

0 A
50 75 moles ‘ 150

SPS steel L () | (D) . (0| 1.5(2) | 1.5(2)

B . ] —a T
Canventional
steel 0_(0)7 tmn ,3(3) ,2:5(3)[,,4.(.5_)_

Total evaluating points of scab:
a large scab: 1 point
asmall scab: 0.5 point

Number of scabs is shown in parenthesis
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