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The Effects of the Process and Die Design for Precision Forging of Al
Alloys

Young-Seon Lee*, Jung-Hwan Lee*

ABSTRACT

Al forged parts are many cases with rib-web section which is difficult to manufacture precisely. Therefore,
process conditions must be optimized for precision forging of Al alloys. In this study, various process parameters
such as dic design. lubricant. ram speed. forging temperature have been investigated using the experiment, upper
bound theory and F.E.M. simulation to develop the precision forging technology for rib-web shape component.
When lubricant is applied to both material and die. shear friction factor is 0.1 which shows best effect of
lubricant. 1t is specific corner radius of die that minimized forging load regarding process conditions, especially
according to the ratio of the width of rib and web. In conclusion, optimum comer radius is 2~3mm when the
width of rib and web is 3mm and 20mm respectively.
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Fig. 5 Schematic diagram of selected velocity
fields(a) and related hodograph(b) for
upper-bound analysis
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Table 3 Material input data used in the F.E.M.

analysis
Workpiece Die
i SKD61
Material Name Al 7078
(AISI H-13)
Young's 200,000 ~
72,364M
Modulus SOTVIPR 145, 000Mpa
Mechanical Poisson's
‘ _ 0.33 0.295
Properties Ratio
Flow DEFORM DEFORM
Stress D.B” DB.Y
Thermal
Expansion 7.7e-3 14.9¢-6
Co. (/)
Thermal
Thermal | Conductivity 129.85 35.06
Data (N/sec./C) u
Heat Capacity
- 2.6913 3.5624
(N/mm?/C)
Emissity 0.6 0.6
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observed in rib-web shape forged parts
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