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3D MESH GENERATION IN ANSA 
FOR METAL CASTING SIMULATION WITH PROCAST : 
AN AUTOMATED PROCESS FOR BREMBO 
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CAD to ANSA 
Translators 

Metal casting analysis workflow 
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Supporting entire Casting Process Chain 
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Topics of this presentation: 

ANSA – ProCAST – META solution 
1. Pre-processing challenges 

2. Why ANSA 

3. Post-processing with META 

BREMBO: Automated mesh for ProCAST 
1. Process Key Features 

2. Automatic update of the model geometry (according to user inputs) 

3. Automatic recognition of the casted volumes 

4. Automatic mesh generation (according to user inputs) 

5. Current status, Benefits and stats, Further improvements 
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ANSA – ProCAST – META solution 
1. Pre-processing challenges 

2. Why ANSA 

3. Post-processing with META 
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Pre-processing challenges 

The benchmark – Four metal casting cases 

High Pressure 
Die Casting 

Gravity Die 
Casting 

Sand Casting 

1. From CAD to solid mesh 

2. Meet mesh requirements 

3. Competitive pre-processing time 
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Pre-processing challenges 

Volumes connection 

Vol 1 

Vol 2 

• Volumes to connect 

• Overlaying areas 

• Connected faces - single wall 
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Pre-processing challenges 

Special cases 
• Connect 40 “chill” volumes 

• Laying far from the main area 

• Massive connection 
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Pre-processing challenges 

Fixing or generating CAD information 

• Simplify geometry 

• Create new when missing 

Piston 
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Pre-processing challenges 

Meshing the model 

• ANSA Batch Mesh advanced tool 
Setup once / Re-use 

Auto-mesh for shell & solid 

• Meeting mesh requirements 
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Why ANSA 

Time consumed using ANSA vs Visual Mesh: 
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HPDC1 HPDC2 Gravity Casting Sand Casting

Mesh generation & improvement Total pre-processing

100% 
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Post-processing with META 

• Read geometry and results (.erfh5) 

• Extended META functionality 

• Create enhanced reports easy 

• Full automation by Session files & Python API 
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Minimize 
Laboring 

Best-in-class 
metal casting 
solver 

High 
performance 
post-processing 

Automation 
of BETA’s 
products 

Why ANSA – ProCAST – META solution  
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BREMBO: Automated mesh for ProCAST 
1. Process Key Features 

2. Automatic update of the model geometry  

3. Automatic recognition of the casted volumes 

4. Automatic mesh generation and output 

5. Current status, Benefits and stats, Further improvements 
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Process key features 

• Reads geometry file 

• Performs some geometrical updates 

(based on user specified parameters) 

• Identifies and solves common 

interfaces 

• Creates and outputs 3d mesh (based on 

user specified parameters) 

• Can be executed in batch  
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Process key features 
• Main process calls sub-processes 

• Each sub-process  

• performs a specific task 

• checks correct execution of his task 

• saves an intermediate ANSA db 

• upon failure, stops main process 

• Each intermediate ANSA db 

• can be used for inspection/debug  

• can be used to restart main process 

• contains process details, input 

parameters and check’s results 
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Automatic update of the model geometry 

• Auxiliary hole closure 

• Inlet closure/Inlet internal divider creation 

• Filter creation (new internal volume) 

• Symmetry (optional) 

• Calipers divider creation (Diaphgrams) 
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Automatic update of the model geometry 

Each automatic update of the model 

1. Is based on reference faces (identified through color coding) 

• Colors as CATIA attributes (per face, user defined) 

• ANSA reads colors during CAD Translation 
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Automatic update of the model geometry 
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Automatic update of the model geometry 

Each automatic update of the model 

1. Is based on reference faces (identified through color coding) 

• Colors as CATIA attributes (per face, user defined) 

• ANSA reads colors during CAD Translation 

2. Has been parametrized 

• User can specify parameter’s values @ASCII input file  



www.beta-cae.com 
This image cannot currently be displayed.

Automatic update of the model geometry 

Auxiliary Holes parameters 

CAD to be imported (or ANSA db - restart) 

Filter creation parameters 

Symmetric model generation 

Inlet divider generation parameter 
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Automatic update of the model geometry 

Each automatic update of the model is based on 

1. A set of reference faces identified through colors 

• User has to define colors in the original CAD file 

• ANSA will read them during CAD import 

2. A parametric definition of the update to be performed 

• User can specify parameter’s values in the ASCII input file  

3. An hardcoded algorithm that will perform the update 

4. An hardcoded rule that feeds algorithm with the proper inputs 

(colored faces and user values) 
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Automatic update of the model geometry 

Original Updated, No Symm Updated, Symm 
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Automatic recognition of the casted volumes 

• CAD files contain only the 

geometry of each part of 

the mould. 

 

• Heach part of the mould is 

designed through its 

watertight surfaces. 
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Automatic recognition of the casted volumes 
Proper identification/removal of the common interfaces 

Original Updated, No Symm Updated, Symm 
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Automatic recognition of the casted volumes 
Automatic identification of new volumes & Casted parts 

Original Updated, No Symm Updated, Symm 
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Automatic mesh generation and output 
Automatic 2d and 3d mesh generation (according to user inputs) 

Ta
rg

et
 E

le
m

en
t L

en
gt

hs
 

No Symm Symm 



www.beta-cae.com 
This image cannot currently be displayed.

Automatic mesh generation and output 

• Generated elements can be exported for any supported solver 
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Automatic mesh generation and output 

• Generated elements can be exported for any supported solver 

 

• For compatibility reasons with Visual Mesh, the output format currently selected is 

ABAQUS since it allows fast retrievieng in Visual Mesh of different volumes based on 

different dummy materials and properties defined in ANSA 
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Current status, Benefits and stats, Further improvements 

Current status description 

• Ongoing test campaign based on 

• 6 real models (process development references)  

• 23 real models (not shared) 

• 1 simplified model (used for ppt images creation)  

• Both Symmetric/Full Model options tested (when possible) 

• Ongoing comparison at PROCAST results level 
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Current status, Benefits and stats, Further improvements 
Benefits 

• Mesh generation speed up  

• from 4-8 to 0.5-2 hours (model dependent) 

• From manual work to batch execution 

• Same mesh quality evaluation (ANSA vs Visual Mesh/ProCAST) 

• Overall mesh quality slightly increased  

Statistics 
Out of 30 tested models 

• 1 model fails (new geom update rule is required) 

• 2 models requires process restart 

• Initial Geometry must be manually fixed in ANSA after translation 

• 27 models successfully meshed by the process 
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Current status, Benefits and stats, Further improvements 
Further improvements 

• Small updates @2d mesh generation level 

• Inlet mesh sub-region definition (detailed BC setup) 

• Thermocouples activation/deactivation (control nodes required) 

 

• ANSA ProCAST deck would enable 

• material properties and BCs setup (heat exchange, initial temperatures, velocities….) 

• ProCAST ready to run solver file generation 

 
• Interactive face’s selection in ANSA would 

• simplify process setup  

• enable check and geometry fix of the translated CAD 
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Stay connected   


