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Microstructural Changes and Mechanical Properties of
7175 Aluminum Alloy Die Forgings
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Abstract The aim of this study is to investigate the effect of process conditions on the microstructual changes
and mechanical properties of large 7175 aluminum die forgings. The cast billets of 370 and 720 mm in diameter
were homogenized and die forged after direct chill casting. The size and volume fraction of second phase
particles in 720 mm billet were larger than those of 370 mm billet. The interdendritic sites containing the
second phase particles was considered to be a crack initiation region in the process of cold upsetting. The tensile
and yield strength of die forged specimens of 720 mm hillet in the direction of L and LT were higher than those
of 370 mm billet. However, the tensile strength of these specimens were 5 to 10% lower than that of American
military specification. The plane strain fracture toughness of die forged specimens of 370 mm cast billet showed
almost the same level of 720 mm billet, which was die forged after free forging.
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Table 1. Chemical composition of 7175Al alloys (wt.%)
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Specimens Si Fe Cu Mn Mg Cr Zn Ti billet dia. remark
Cast billet 0.03 0.05 1.61 0.01 2.60 0.20 5.61 0.01 370 mm
Alcoa Korea
Cog(A) 0.02 0.14 1.55 0.01 2.72 0.22 5.62 0.05 720 mm
Cog(B) 0.07 0.13 1.59 0.02 2.56 0.20 5.73 0.02 720 mm  Alcoa (U.S.A)
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Fig. 1. Microstructure of 7175A1 alloy cast billet homogenized
at 460°C for 24 h. $370 mm billet (a) and ¢720 mm billet (b)
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Fig. 2. The area fraction of second phase particles in 7175Al

cast billet.
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Fig. 3. Schematic diagram of deformation zone geometry after upsetting (A) and micrographs of hot upsetting specimen (B).
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Fig. 4. Optical (a) and scanning electron micrographs (b)
showing the crack propagation for cold upsetting specimens.
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Fig. 5. Scanning electron micrograph showing the dendrites
and pore formed at cell boundary.
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Fig. 7. Effect of fabrication process on the impact energy of
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