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Fig. 1 Schematic diagram of casting structure
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Fig. 2 Simulation results of original and improved casting processes
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Fig. 3 The improved sand cores and exhaust passages in core box
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Fig. 4 The process of fixing sand cores with iron wire
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Table 1 Microstructure of ring groove region after
different processes of heat treatment
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Fig. 5 Microstructure of ring groove region in heat treated casting by normalization+AC and normalization+WC
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Fig. 6 Microstructure of ring groove region
(instantaneous quenching )
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Casting and Heat Treatment Process Optimization of a Marine Single-

Piece Ductile Iron Piston
LIU Yu, YANG Zhi—-gang, SONG Yang

(CRRC Qishuyan Locomotive&Rolling Stock Technology Research Institute, Changzhou 213011, Jiangsu, China)

Abstract:

The casting process of a marine single-piece ductile iron piston was analyzed by using MAGMA software.
The casting process was optimized by such methods as increasing side riser, middle hollow design for sand
core and iron wire fixation. The influence of different heat treatment process on the matrix structure of piston
was analyzed. The dispersed shrinkage, blowhole and core lift were eliminated, and the pearlite content of
matrix was increased. Finally, the castings with the required quality were produced, and the reliability and

service life of the products were improved.
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