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Background Melt Pool Simulation Discussion, Conclusion, & Future Work
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Figure 1.1: Real, titanium alloy additive Figure 2.1: Path of melt pool intensity through real build
manufactured test coupon

Figure 2.2: Simulation raster pattern of laser with 340W, 1.25 m/s velocity
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Figure 1.2: 3D render of the test build for melt pool data
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M Eth Od (9 I Ogy & Reso urces Figure 2.3: Distribution of melt pool intensity over Imm square Figure 2.4: Distribution of solidification gradient on different layers of simulation

Methodology:

Parametric Simulation Regression Discussion & Conclusion & Future work

o f2z—22nd L compared wth VERdy ‘ As seen in the first and second plots, the solidification
Table 1: Parametric Run Conditions g gradient and velocity are more strongly correlated to the

laser’s velocity, rather than the energy density on the

We use parametric runs with different laser input

parameters analyze the liquid to solid transition data

produced and make conclusions on the final microstructure.

Laser Power (W) Velocity (mm/s) Output_T Hatch Spacing (mm) Energy Density (J/mmA3)

Velocity (m/s)

For the melt pool, we analyze the layers to look for

overall build.

potential anomalies, and examine a Tmm square to compare
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the distributions to simulation data. By creating a set of 20 simulation runs with two

1e—2 G and L compared with Energy Density

Resources Used: | 2 independent variables we are able to make a regression

Cubit (mesh generation), Truchas (simulation), Paraview model which correlates solidification data with laser power

(visualization) and velocity with a R_squared value of 0.925.
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