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Table 1 Nominal chemical composition of 5A super duplex stainless steel Wg /%
c Mn Si P S Cr Ni Mo N
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Fig. 1 Microstructure of the secondary phase after air cooling at different temperatures
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Fig. 2 SEM images and energy spectrum analysis of the secondary phase
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Fig. 3 Casting process diagram and numerical simulation result of solidification process of casting
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Fig. 4 Metallographic structure under different cooling rates
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Table 2 The mechanical properties of the valve body casting
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Fig. 5 Ferrite content and finished products of valve body
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Abstract:

Aiming at the problems of the cracks, the shrinkage, the dispersed shrinkage, the cold shut, and so on in the
manufacturing process of large diameter super duplex stainless steel valve body casting for circulating water
pump of the fourth generation nuclear power sodium cooled fast reactor, the simulation experiments of second
phase precipitation, casting process and solid solution cooling rate were carried out to study the effects on
the microstructures, the properties and the forming of the casting. The results show that when the casting is
cooled to about 1 000 “C , the second phase precipitates less, and the proportion of the second phase precipitates
gradually increases with the decrease of the pumping temperature. The casting pattern line fluency design, the
gating and feeding systems design, and other reasonable designs had been finished, and the prediction result
was well through numerical simulation of solidification process of the casting. When the solution cooling rate
is more than 0.4 °C /s, the precipitation of the secondary phase can be effectively avoided. Based on above
the results, the valve body was manufactured. After solution heat treatment, the ratio of a phase to y phase in
the structure of the casting is close to 1:1, and the radiographic flaw detection of key parts meets the technical
standard specifications. The mechanical and corrosion resistant properties of the casting are excellent, meeting
the working condition requirements of the seawater chloride corrosive medium.
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