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Polymer injection molding simulation has been widely used in industry as a tool for providing 

in-depth validation and optimization of plastic parts and associated injection molds. An 

accurate warpage prediction can identify where warpage might occur and optimize part and 

mold design, material choice, and processing parameters to help control part deformation. 

 

Injection molding process involves complicated transient heat transfer mechanisms, a phase 

change and time-varying boundary conditions during filling, packing, cooling and ejection 

stages. Warpage is caused by variations in shrinkage throughout the part, which is largely 

determined by the varying pressure and temperature history coupled with the frozen layer 

growth. Due to complexity of material properties, geometry of the part and the physics of the 

process, various assumptions are made to simplify the mathematical model used for 

simulation.  

 

This paper reviews nearly every aspect of injection molding simulation and their impact on 

warpage results: material modeling and characterization, finite element meshing, cooling 

simulation, filling and packing simulation, fiber orientation simulation, micromechanical 

modeling, crystallization modeling, shrinkage modeling and structural response 

simulation.  Challenging issues such as in-mold shrinkage, mold deformation, corner-

effect,  solidfication criterion and stress relaxation are also addressed.    
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