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Physical properties Value Reference

Liquid Temperature (K) 1923.0 [18]

Solidus Temperature (K) 1877.0 [19]

Evaporation Temperature (K) 3533.0 [19]

Solid specific Heat (J/kg.°K) { 483.04 + 0.215T T <1268K [18]

412.7 + 0.1801T 1268 < T <1923 K

Solid specific Heat (J/kg.°K) 831.0 [18]
1.2595+ 0.0157T T <1268K

Thermal Conductivity (W/m.°K) 3.5127 +0.0127T 1268 < T <1923 K [18]
—12.752 4+ 0.024T T > 1923 K

Solid Density (kg/m3) 4420-0.154(T-298 K) [18]

Liquid Density (kg/m?3) 3920-0.68(T-1923 K) [18]

Latent heat of fusion 2.86 x 10° (18]
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The prediction and control of solidification induced microstructure is an important issue
during the product/process design stage in the selective laser melting additive manufacturing.
It helps to avoid undesirable microstructures and possibly additional required post heat
treatment, consequently improving the quality of manufactured parts. However, the direct
numerical simulation of microstructure formation in this process is computationally very
expensive, even by employing the state-of-the-art available computational resources. In the
present study, an indirect approach based on empirical law is employed to predict the
solidification microstructure. For this purpose, the macro-scale nonlinear heat equation
include phase change effect is solved using the conventional finite element method and the
local cooling rate and thermal gradient within the freezing interval is computed accordingly
for Ti6-Al4-V alloy. Then, this information is projected on the empirical solidification
microstructure map of this alloy to predict local microstructure, and the effects of process
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