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SUMMARY

To study the corrosion fatigue strength of SM45C steel, S72C steel
and zinc coating steel, the rotary bending fatigue test was carried out the
air and 3% NaCl solution. Decreased corrosion weight of zinc coating
steel was investigated at three different environments, 15°C fresh water,
30°C fresh water and 15°C sea water.

Fatigue life in the corrosion environment is decreased in comparison
with that in air. Fatigue limit in the air was about 20 kg/mm?® But there
was no fatigue limit in the corrosion environment. Fatigue strength of
zinc coating steel in 3% NaCl solution was similar to fatigue strength of
uncoating steel in the air. The corrosion pit depth of the S72C steel were
increased with increasing time.

The zinc coating steel in the 30°C fresh water was decreased the
most corrosion weight in three environments. Corrosion of steel was
protected by sacrifice anodic action of zinc. The zinc coating steel in the
sea water was increased weight by white-colored rust, CaCOs; MgCOs,
Mg(OH)2, attached at the surface of zinc coating steel.

Fatigue fracture of zinc coating steel in 3% NaCl solution and
uncoating steel in the air were fractured by a main crack. But fatigue
fracture of uncoating steel in 3% NaCl solution is fractured by much

crack which were united.
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Table 1. Chemical compositions of material (wt. %)

Material C Si Mn P S Cu
SM45C 0.445 0.207 0.0674 0.04 0.016 -
S72C 0.72 0.25 0.42 0.022 0.022 0.18

Table 2. Mechanical properties of material

Oy OMm £
Material kg/mmz kg/mrn2 9%
SM45C 49.10 64.93 32.37
S72C 70.64 114.95 8.88
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Fig. 1 Mechanical properties of SM45C.
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Fig. 2 Mechanical properties of S72C.
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Fig. 3 The shapes and dimensions of test specimens
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Fig. 4 Apparatus of corrosion fatigue test.
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1. MOTOR 11. MOUNTING PLATE

2. FULCRUM BEARING 12. BALANCE WEIGHT

3. BALANCE WEIGHT 13. FRAME

4. FULCRUM BEARING 14. JACK

5. CHUCK HOLDER 15. INVERTER

6. TEST PIECE 16. WEIGHT

7. FULCRUM BEARING 17. RECEIVER VESSEL

8. MOVING BEARING 18. FURNACE SUPPORT
9. COUNTER 19. HANDLE

10. FULCRUM GUIDE

Fig. 5 Block diagram of rotary bending fatigue testing machine.
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Fig. 6 Shape and dimension of corrosion cell.
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Fig. 8 Modeling of corrosion cell.
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Fig. 10 Decreased corrosion weight of zinc coating

steel in 15°C fresh water.
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Fig. 11 Decreased corrosion weight of zinc coating

steel in 30°C fresh water.
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Fig. 12 Decreased corrosion weight of zinc coating steel in 15°C sea water.
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Fig. 13 Comparison of estimated lines in three corrosion environments.
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Fig. 14 S-N curve of S72C and SM45C in air and 3% NaCl solution.
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Fig. 15 Relations between time and corrosion pit depth.
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in air in air in air
6 2=57.8 kg/mm” 6 2=45.5 kg/mm° 0 .=365 kg/mm°
N=419000 Cycle N=261800 Cycle N=3944200 Cycle

Fig. 16 Fractographs of fatigue fracture of S72C in air.

3% NaCl 3% NaCl 3% NaCl
6 2=40 kg/mm’ 6 =30 kg/mm?® 0 .=20 kg/mm’
N=85000 Cvcle N=266500 Cycle Ne=1006700 Cycle

Fig.17 Fractographs of surface fatigue fracture

of S72C in the 3% NaCl solution.



Frature surface
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Fig. 18 Photographs of surface after fatigue fracture.
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