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Fig. 1 Low—pressure casting model and heat treatment process
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Fig. 3 Numerical simulation results of the resulual stresses
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Fig. 4 The CCT curves and TTT curves of the ZL205A alloy
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Fig. 5 Precipitated phases of the ZL.205A alloy during low—pressure casting process ( from SEM test )
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Table 2 EDS analysis results at%

fiE Cu Mn Ti Zr B cd \% Al Britd

P1 0.5 1.0 0.9 0.7 96.9 a (Al

P2 33.9 0.5 0.5 65.1 Al,Cu

P3 5.8 12.7 0.2 0.9 80.4 Al,Mn,Cu

P4 0.9 0.4 0.1 67.2 31.4 AlB,

P5 4.5 1.0 23.7 11 5.4 64.3 Al,Ti
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Fig. 7 Simulation results of the microscopic grains during low—pressure casting
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Effect of Heat Treatment on Residual Stress and Microstructure of ZL205A
Alloy

ZHANG Zong-hao', LIU Jian-hui’, CHEN Jin-ming?, WEN Fu-lin*, JIA Ru’, MA Qing-xian*
(1. Department of Mechanical Engineering, Tsinghua University, Beijing 100084, China. 2. Institute of Machinery Manufacturing
Technology, China Academy of Engineering Physics, Mianyang 621900, Sichuan, China)

Abstract:

The effects of T2 and TS heat treatments on the residual stresses, microscopic grains and precipitate phases
of ZL205A castings were investigated by numerical simulations and relevant experiments during low-
pressure casting and heat treatment processes. Current findings demonstrated that before heat treatment, the
microscopic grains were irregular elliptical equiaxed crystals with a dendritic spacing of about 55 pm and an
average grain size of about 60 um. Meanwhile, there were 0(Al,Cu), T(Al,,CuMn,), A1B, and Al;Ti phases, as
well as dendritic segregation defects in the microstructure. Moreover, the residual stresses were larger in the
area with dendritic segregation, the denser and more homogeneous the grains, the lower the residual stresses.
After heat treatment, the casting deformation, recovery and recrystallization occurred, but the grains were only
partially broken, the grain coarsening as a result of large grains engulf small grains. Meanwhile, the eutectic
structure and dendritic segregation at the grain boundaries disappeared, the A1B, and Al;Ti phases dissolved,
the T phase and the reinforcing phases such as 6 ' precipitate in diffuse distribution. Moreover, the residual
stresses were released due to the local plastic deformation with the peak value decreased from 200 MPa to
138.1 MPa. The greater the local plastic deformation, the more obvious the residual stress released.
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