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Process Development of the Large-Size Dome Shaped Forging-Products
Using the Incremental and Combined Forming Method
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Abstract

Incremental Forging Method (A A clzxw),
Modelling Experiments of Plasticine
Dome-Shaped Forging-Product (53 %}

In this paper, a new forming process of the large-size forgings within the limit of forming loads

is developed by introducing the incremental forging method and combined forming method. For

the develpment of the forming process, various related processes are proposed and modelling

experiments of plasticine and corresponding numerical simulation are carried out. Thus, an

optimal process considering the productivity and economical efficiency is recommended from the

study of formability and forming loads, etc. The selected process is subjected to a modelling

experiment of lead and 1/7 scale prototype experiment of the real material so as to verify the

effectiveness of a selected process as well as to determine the design parameters. The developed

process is then applied the forging product of dome shape. Dome-shaped forgings can be produced

by the develped process within the limit loads and with the simple tools.
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Fig. 1 Die set-up and Instron for the modelling exper-

iments
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Fig. 9 FEM simulation of two step forging using ring
preform
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forging and drawing method in the lead
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(a) Computaional conditions
(b) Dimension of the workpiece and the dies
(c) 3D mesh system

Fig. 15 3D FEM simulation for determining the upper
die width in the flattening process
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Fig. 16 Comparison of the flattening load between the
lead modelling experiments and 3D FEM simu-
lation
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Fig. 17 Variation of flattening load with respect to
working temperature
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Fig. 18 Load of drawing in the lead modelling experi-
ments
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(a) Sectional shape of the final product

(b) Circularity of a dome

Fig. 19 Final section shape and circularity of a dome
in the semi-prototype experiments



SEEREL P EER

ol & Hy &

(a) After the flattening process
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(b) At the final product
Fig. 20 Metal flow line of section
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