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Liquid Injection Molding Conclusions
• Proper Software Basis for Transport

Simulation Using LIMS Was Implemented
• LIMS Communication through MPI Interface
• Generic Executable Code for Transport

Simulation

• Proof of Concept Transport Models Were
Implemented for Bubble/Particle Tracking and
Dissolved Volatiles Convected with Flow

• Benefits Of Such Approach Include Easy
Parallelization, Code Stability and Simplicity
and Fast Development and Modification Cycle
of Models Based on Novel Governing
Equations

• LIMS MPI Communication Offers Other Uses,
for Example for Optimization on Parallel
Systems

Introduction
• Modeling Transport Phenomena in LCM Is

Important

• Transport and Growth Dynamics of Volatiles
Strongly Influence the Porosity of Final Part

• Resin Pressure and Flow Controls Volatile
Transport

• Volatile Motion and Growth Influence on
Flow is Limited

• Developed Approach Separates:
• Resin Flow (Infusion) Simulation based on

LIMS Package
• Transport of Volatiles in Discrete Forms
• Transport of Volatiles Dissolved in Resin

• The Approach is Extensible to Other
Transport Phenomena

Variety of
Processes

Flexible Infusion Strategy

Process Simulation Necessary to 
Make Good Choices

Infusion Process Design 

Expandable Process Physics (Scripting) 

1. Resin Flow Modeled Satisfactorily
2. Bubbles (Volatiles) Move in Resin
3. We Need to Model That Coupling…

[Joao Machado, INEGI]

… But Use Separate Model (Efficiency Reasons)

Flow and Transport Models:
Parallel Coupled Execution

Coupling Through MPI as 
Implemented in LIMS and New Code

Moving Volatiles: Simple Case
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Moving Volatiles: Race tracking
Case
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