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Recently, Stainless steels have been increasingly selected as the fitting or the valve materials of water pipes
as the human health issue is getting higher and higher. Therefore, the connectors attached at pipes to deliver
water are exposed to more severe environments than the pipes because crevice or galvanic corrosion is
apt to occur at the fittings or the valves. Effects of the solid solution annealing, cooling rate after this
heat treatment, and passivation on the corrosion properties of the shell mold casted SSC13 (STS304 alloy
equivalent) were studied. The heating and quenching treatment more or less reduced hardness but effectively
improved corrosion resistance. It was explained by the reduction of delta ferrite contents. Independent of
heat treatment, the chemical passivation treatment also lowered corrosion rate but the improvement of corrosion
resistance depended on temperature and time for passivation treatment indicating that the optimum conditions
for passivation treatment were the bath temperature of 34 °C and operating time of 10 minutes. Therefore
it is suggested that the corrosion resistance of SSC13 can be effectively improved with the heat treatment,
where SSC13 is heated for 10 minutes at 1120 °C and quenched and passivation treatment, where SSC13
is passivated for at least 10 seconds at 34 °C nitric acid solution.
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Table 1. Chemical composition of stainless steel casting material (SSC13) (Wt.%)
C Si Mn P S Ni Cr
SSC13 0.07 1.29 1.11 0.02 0.01 8.26 18.22
Table 2. Summary on treatments used for these tests
Treatment No. Heat Treatment Passivation
1 No heat treatment No passivation
2 Annealing and quenching No passivation
3 Annealing and quenching Passivation for 10s at 34 °C
4 Annealing and quenching Passivation for 30s at 34 °C
5 Annealing and quenching Passivation for 60s at 34 °C
6 Annealing and quenching Passivation for 10s at 23 °C
7 Annealing and quenching Passivation for 30s at 23 °C
8 Annealing and quenching Passivation for 60s at 23 °C
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Fig. 1. Brinell hardness of specimens before and after annealing at 1100 C for 10 minutes.
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Fig. 2. Optical microstructures of (a) inner cross sectional area, (b) middle cross sectional area and (c) outer cross sectional
area of shell mold casted SSC13 alloy (Scale bar indicates 100 pm.).
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(@) (b) (c)
Fig. 3. Optical microstructures of (a) inner cross sectional area, (b) middle cross sectional area, and (c) outer cross sectional
area of shell mold casted SSC13 alloy annealed at 1120 ‘C for 10 minutes. (Scale bar indicates 100 pm).
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Fig. 4. Ferrite content (%) of specimens before and after the heat treatment with thickness 3mm and 7.7 mm (right and left
side of the specimens).
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Fig. 5. Relationship between weight loss (%) and the specimens with or without heat treatment.
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Fig. 6. Result of 2-hr salt spray test of (a) and (c) heat treated specimen and (b) and (d) non-heat treated specimen.
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