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Evaluation Method of the Corrosion Resistance of Zinc-alloy-plated
Steel Sheet Applied to Automobile Body

Synopsis :

Tsuneo SAKAUCHI and Hitoshi Kunimi

There are two typical of corrosion occuring in the areas of the world where automobilies are most

susceptable to corrosion.

One is charactarized as inside-out perforation corrosion caused by salty or

muddy water entering places that do not dry readily, such as panel joints and the inner surfaces

of closed structures.

Another is characterized as cosmetic corrosion caused by paint chipping damage to

outer panel surfaces or damage resulting from interference between parts.

Since the anti-corrosion warranty period for automobilies is expected to be further extended in the years
ahead, there is a need to estabilish a life prediction method, based on the use of accelerated corrosion tests,
which will allow performance evaluations to be completed in a shorter period.

This paper describes an optimized accelerated test procedure for evaluating the anti-corrosion life of
body panels. It also discusses the inside-out perforation and cosmetic corrosion resistance of a Zn-Ni
electro-plated steel sheet with a thin organic film, which has been developed on the basis of the results

obtained with the optimized test procedure.

Key words : corrosion; corrosion resistance; accelerated corrosion test; procoated product; automobilie

body.
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condition of | corrosion - accelerated of correlation predictions
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vehicle use mechanism ] Field tests
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Comparative materials |
Anti-corrsion materials Anti-corrosion life of materials
applied to automobile body applied to automobile body
Fig. 1. Anti-corrosion life prediction process based on accelerated corrosion tests.
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40°C  7.5Min 50°C  15Min 60°C 7.5 Min accelerated corrosion test.
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Fig. 3. Structure of Durasteel.
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Test specimen : 30 mm W *240 mmL
Pressing force : 500 kgf

Drawing length : 130 mm

Drawing speed : 200 mm/min
Lubricant : Corrosion preventing oil

Fig. 4. Simulation testing method of draw-bead.
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Photo. 1. Cycle corrosion test (CCT-A, 150 cycles) results for peeled specimens.
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Fig. 5. Comparison of corrosion - acceleration
factor between Okinawa exposure test and

inside-out accelerated corrosion test.
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SALT SPRAY AT35 °C
FOR 10MIN

1

DRYING AT 60°C
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HUMIDIFYING AT 60 °C
AND 95 %RH
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DRYING AT 60 ‘C
FOR 160 MIN

[5 cyciE |

HUMIDIFYING AT 60°C
AND 95%RH
FOR 80 MIN

Fig. 8. Condition of CCT-C test procedure.
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Paint system No. 1 : Type A phosphate+CED (20 ym)
+ surface (40 um) + topcoat (40 ym)

No. 2 : Type B phosphate+CED (20 pm)
+ surface (40 um)+ topcoat (40 ym)

Fig. 10. Comparison of corrosion acceleration
under paint film.
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