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FEM Analysis for Optimization of Hot Forging Process
of Piston Crown
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Abstract
Piston crown to the hot forge a unified nature of the product has a shape with multi-level step forging process, so if

you are not a mechanical professional, this process could lead to a significant loss to the material. Therefore, material

technology in minor terms; continue to improve the collection rate that undamaged the product material. The piston crown

and the manufacturing products such as marine diesel engines are being forged to reduce costs and to improve mechanical

properties. Piston crown molding is a hot forging process that works in large volume forging products. Because of the size

of the hard plastic material flow process for improving the design and actual field experience through advanced plastic

technology, it is important to interpret the results. Also for many experimental plastic procedures, the accumulation of

results is very important.
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Fig. 2 Shape and dimensions of piston crown

Fig. 3 Analysis result simulated without preform
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Fig. 4 Simulation according to height of preform
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Fig. 5 Optimization design for shape change

Table 1 Process parameter for experiments desngn

=

A Diameter 630 650 670
B Radius 12 21 30
C Angle 5 7 9

Table 2 L9 (33) Orthogonal array for design

1 630 12 5 3110

2 630 21 7 3140

3 630 30 9 2990

4 650 12 7 3410

5 650 21 9 3380

6 650 30 5 3560

7 670 12 9 3840

8 670 21 5 3440

9 670 30 7 3480
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Fig. 6 Main effects plot for SN ratios

Table 3 Analysis of variance for each variable

Diameter | 412289 2 206144 | 4.46
Radius 30422 2 15211 0.03
Angle 5422 2 2711 0.06
Error 92422 2 46211
Total 540556 8

Load Prediction
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Fig.7 Analysis result simulated with perform
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