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ABSTRACT Squeeze casting of an LY12 (2024) alloy was carried out to investigate the effect of
applied pressure and followed diffusion annealing on microsegregation in the alloy. The experimental
results indicate that there exists a regular distribution of microsegregation in the cast and a proper
squeeze casting followed by a proper diffusion annealing process can markedly reduce the degree of
microsegregation and improve the mechanical properties that can be close to the level of forged LY12

alloy.
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Fig.1 Microstructures of squeeze cast LY 12 (2024) alloy under various applied pressures [p)

(a), (b) p=40 MFa, SEM images showing dendritic structure and compound aggregation between dendrites

( (b) being the magnified image of (a))

[c), {d) p=75 MPa, optical micrographs showing equiaxial structure and segregation weakening from surface

(top) to interior (bottom) [ {d) being magnified image of {c))

{e] p=140 MPa. optical micrograph showing dectease of the width and amount of segregation band (dark regicus)
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Fig.2 Distributions of Cu (a}, Mn (b} and Fe (c} in squeeze
casting LY 12 ingot (p=75 MPa)
B at grain boundary of untreated ingot
A in grain interior of untreated ingot
® in ingot treated at 500 T for 3 h
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Fig.4 Microsegregation and fractography of squeese cast LY12 alloy annealed at 485 C for different times

(a}, (b) optical micrographs of alloy treated for 6 h showing part dissolution of houndary segregation nets

( (b) being the magnified image of (a) )

{¢) SEM image of fracture surface of alloy treated for 6 h showing brittle rupture

(d), (s) optical micrographs of alloy treated for 12 h showing disappearance of boundary segregation

( {e) being the magnified image of {d} )

(f) SEM image of fracture surface of alloy treated for 12 h showing ductile rupture
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