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Immersive Visualization of Casting Solidification by Mapping Geometric
Model to Reconstructed Model of Numerical Simulation Result

Tt

Ji-Young Park” - Ji-Hyun Suh™ - Sung-Hee Kim™" - Seon-Min Rhee™" - Myoung-Hee Kim

ABSTRACT

In this research we present a novel method which combines and visualizes the design model and the FDM-based simulation result of
solidification. Moreover we employ VR displays and visualize stereoscopic images to provide an effective analysis environment. First we
reconstruct the solidification simulation result to a rectangular mesh model using a conventional simulation software. Then each point color
of the reconstructed model represents a temperature value of its position. Next we map the two models by finding the nearest point of the
reconstructed model for each point of the design model and then assign the point color of the design model as that of the reconstructed
model. Before this mapping we apply mesh subdivision because the design model is composed of minimum number of points and that
makes the point distribution of the design model not uniform compared with the reconstructed model. In this process the original shape is
preserved in the manner that points are added to the mesh edge which length is longer than a predefined threshold value. The
implemented system visualizes the solidification simulation data on the design model, which allows the user to understand the object
geometry precisely. The immersive and realistic working environment constructed with use of VR display can support the user to discover
the defect occurrence faster and more effectively.

Keyword : Immersive Visualization, CAE, Casting, Metal Solidification, FDM Simulation Reconstruction
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FOR k=0 to nz
FOR j=0 to ny
FOR i=0 to nx

Ele_0 = i+ j*nx + kxnx*ny:

IF the material of Ele_0 should be drawed THEN
Ele_t = (i+1) + jnx + kenxanys //x+ 28 &
Ele2 = i+ (#1)wnx + kenxanys /fy+ 28 &
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Ele_10 = i +janx + (k-Thnxsny: //z- L& &

IF i==0 OR Ele_8 should be drawed THEN //x- &ZAt
Create new mesh with Ele_3, Ele_6. Ele_2. Ele_0:

END IF

IF Ele_t should be drawed OR i==nx-2 THEN //x+ Z&2IAt
Create new mesh with Ele_5, Ele_1, Ele_4, Ele_7:

END IF

IF j==0 OR Ele_9 should be drawed THEN //y- ZBIZAk
Create new mesh with Ele_3, Ele_0, Ele_1, Ele_5:

END IF

IF Ele_2 should be drawed OR j==ny-2 THEN //y+ Z&2At
Create new mesh with Ele_7, Ele_4. Ele_2, Ele_6:

END IF

IF I==0 OR Ele_10 should be drawed THEN //z- 2&ZAt
Create new mesh with Ele_1, Ele_0, Ele_2, Ele_4:

END IF

IF Ele_3 should be drawed OR |==nz-2 THEN //z+ Z&ZAt
Create new mesh with Ele_7, Ele_6. Ele_3, Ele_5:

END IF

END LOOP
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END LOOP
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