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Corrosion Fatigue Crack Growth Characteristics
of Zinc Coating Steel

Gui-Shik Kim®, Chang-Hae Hyun™", Kyung-Soo Hyun"™ and Maeng-Jong Oh

ABSTRACT

Corrosion fatigue crack growth behaviors of Zinc coating steel, SGH41, in 3% NaCl aqueous
solution was investiged with a hydraulic fatigue testing machine. A hydraulic fatigue test machine
was manufactured using a personal computer, a proportional valve one, a hydraulic system.
Corrosion fatigue crack growth rates of SGH4l is reduced than that of the uncoated steel by
anti-corrosion effect of zinc. Paris rule, da/dN=C(4K)™ is applied about the relation between the
stress intensity factor range, 4K, and crack growth rate, da/dN, of both the coated specimen and
the uncoated one. Where the slope of the correlation, m, is 2.24 for the coated specimen and 3.66
for the uncoated one. The corrosion sensitivity, (da/dN)cn/(da/dN)air, of the coated specimen was
smaller than that of the uncoated specimen.

Key words : Crack growth rates, Zinc coating steel, Anti-corrosion effect, Corrosion

fatigue, Corrosion sensitivity
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1. load cell 10. hydraulic pump

2. test specimen 11. hydraulic tank

3. hydraulic cylinder 12. D/A converter

4. proportional control valve 13. personal computer
5. proportional control valve amplifier  14. printer

6. power supply 15. plotter

7. relief valve 16. keyboard

8. filter 17. strain amplifier
9. pressure 18. A/D converter

Fig. 1 Schematic diagram of fatigue testing

machine
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Table 1 Chemical composition(wt.%)

Cc Si Mn P S SAL

0158 | TR | 064 | 0.019 | 0.007 | 0.025

Table 2 Mechanical properties

YP(kg/mm?) TS(kg/mm?) EL(%)
39.2 515 32
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Fig. 2 Test specimen (unit : mm)
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