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Controlled cooling process of 38MnVS non-quenched and tempered steel
piston after forging
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Abstract: 38MnVS non-quenched and tempered steel piston was cooled after forged , and the influence laws of different cooling processes
on non-quenched and tempered steel piston were discussed. First, the influences of different cooling rates on the microstructure and me-
chanical properties of the non-quenched and tempered steel piston were analyzed, and it was concluded that the 38MnVS non-quenched
and tempered steel had the best properties in all sides when pearlite and ferrite were precipitated at a cooling rate of 5090 °C + min~'.
Secondly, the non-quenched and tempered steel piston forgings were pre-selected by a sorting device, and the pistons with qualified forg-
ing temperature were sorted out. Under four different cooling processes, the pistons were cooled. during the cooling process, the pistons
were placed into the first cooling device with a cooling rate of 50-90 °C - min~' and cooled to 740-760 °C. Then, through the conveying
unit, the pistons were entered into the second cooling device with a cooling rate of 30-50 °C - min™' and cooled to 290-310 °C. The
process verification results show that the cooling system can meet the requirement of the qualification rate for pistons of users, and the pis-
ton forgings obtained have stable performances and good qualities.
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Table 1 Chemical compositions of 38MnVS steel ( %, mass fraction)
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Fig. 1 CCT curves of continuous cooling transformation for

non-quenched and tempered steel
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Fig. 2 Process flow chart of forging production for piston
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Fig. 3 Schematic diagram of cooling device
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Fig. 4 Temperature-time curves of piston forgings
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Fig. 5 Metallographic structure of piston forgings
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Fig. 6 Profile diagrams of internal structure for piston forgings

(a) Longitudinal profile diagram  (b) Horizontal profile diagram
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