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Forging Process Design of Aluminium Alloys for
Aircraft Parts

Y. M. Kwon, J. L. Song, Y. S. Lee and J. H. Lee

- Abstract

Al ally 7050 has been developed for higher strength and improved property against stress-corrosion
cracking. Since the use of this alloy becomes more important for forged aircraft structural components. ¢
65mm extruded billet has been forged for a highly-stressed aircraft parts. After forging processing and
heat treatment, the forged parts showed undesirable microstructure caused by severe local grain
coarsening at the surface layer and heavily-localized metal flow, the analysis of resulted in degraded
mechanical properties. The above results have been compared to simulation by using the DEFORM-3D
and those showed the thermomechamical processing must be optimized in terms of forging temperature,
strain rate and deformation amount. To prevent the grain coarsening at the surface layer €
heavily-localized grain flows.
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Fig. 1 Optical microstructre as extruded Al7050 (<500)

Table 1 Chemical compesition of Al 7050 alloys

Si Fe | Cu | Mn | Mg Cr Zn
012 |0.15(2.0-26| 0.1 |19-2.6{ 0.04 |5.7-6.7

Ti Zr Al
0.06 [0.08-0.15] bal.
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a) As heated:450°C, 30min(Surface)
b) Solid solution treatment(Surface)
¢) Aging treatment(Surface)

d) As heated:450°C, 30min(Core)
e) Solid solution treatment (Core)
f) Aging treatment(Core)

Fig. 2 Optical micrographs of heat treatment parts
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(a) Raw material

(b) Forging temp. : 430T

(c) Forging temp. : 450

Fig. 3 The microstructure of raw material and forged part after solid solution treatment
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Fig. 4 DEFORM-3D modelling
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Fig. 5 Deformation and effective strain distribution for
individual stroke

Fig. 6 Load and temperature distribution during forging
stage
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