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Study on Forming Process of Piston Crown
Using Near Net Shaping Technology

H. J. Choi, S. Choi, D. J. Yoon, H. S. Jung, L. J. Choi, D. K. Baek, S. K. Choi, Y. B. Park, S. J. Lim

Abstract
The forging process produces complicated and designed components in a die at high productivity for mass production
and minimizes the machining amount for favorable material utilization; the forging products used at highly stressed
sections are well accepted at a wide range of industry such as automobile, aerospace, electric appliance and et cetera.
Accordingly, recent R&D activities have been emphasized on improvement of forging die-life and near net shaping
technology for cost effectiveness and better performance. Usually closing and consolidation of internal void defects in a
ingot is a vital matter when utilized as large forged products. It is important to develop cogging process for improvement
of internal soundness without a void defect and cost reduction by solid forging alone with limited press capacity. For
experiments of cogging process, hydraulic press with a capacity of 800 ton was used together with a small manipulator
which was made for rotation and overlapping of a billet. Size of a void was categorized into two types; @ 6.0 mm and @
9.0 mm to investigate the change of closing and consolidation of void defects existed in the large ingot during the
cogging process. In addition for forming experiment of piston crown air drop hammer with a capacity of 16 ton was used.
The experiment with piston crown was carried out to show the formability and void closing status. In this paper
systematic configuration for closing process of void defects were expressed based on this experiment results in the
cogging process. Also forging defects through forming process for piston crown was improved using the experiment
results and FE analysis. Consequently this paper deals with the effect of radial parameters in cogging process on a void

closure for large forged products and formability of piston crown.
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Fig. 1 Assembly for piston crown part
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Fig. 2 Metal flow line in final shape of piston crown
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Fig. 3 FE Analysis of piston crown
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