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Effect of Fabrication Process on the Mechanical Properties of
High Strength 7175Al Die Forgings
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Abstract The aim of this study is to investigate the fabrication processes on the microstructual changes and
mechanical properties of large 7175 aluminum die forgings. The billets range from 370 to 720 mm in diameter
were homogenized and hot forged after direct chill casting. The strength and elongation of the homogenized cast
billets were revealed nearly same level independent of the billet diameter. However, these properties of $370 mm
cast billet were superior to those of $720 mm billet under Tg condition. The tensile strength of die forged
specimens under Tg condition increased up to 20% than that of solution treatment, however, the elongation
was reduced to 50%. The fracture toughness of die forged specimens under Ty condition was 35.6~39.0 MPa - m'?
irrespective of the billet size and free forging processes, but this property increased up to 10% by T4 treatment.
The fracture toughness of die forged specimen manufactured with ¢370 mm cast billet showed nearly same
level of ¢$720 mm billet which was processed using MF or Cog free forging followed by die forging.
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Fig. 1. Schematic drawing of billet making sequence of multi-axial forging (MF).

Table 1. Chemical composition of 7175Al alloys (wt.%)

Specimens Si Fe Cu Mn Mg Cr Zn Ti Al
@370 mm 0.054 0.102 1.42 0.003 221 0.19 5.99 0.018 bal.
@720 mm 0.059 0.096 1.30 0.003 226 0.18 595 0.015 bal.
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Fig. 3. SEM/EDS analysis of homogenized @720 mm cast
billet.
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Fig. 2. Optical microstructures of homogenized and T, treated cast billets.
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Fig. 5. Microstructural changes of closed die forged specimen.
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fabrication process and heat treatment conditions on the fracture toughness in closed die forged specimens.
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