
EXECUTIVE SUMMARY

The fundamental solver, meshing and material data technology (aka injection molding simulation technology) 
required to predict how melted plastic flows during the injection molding process has been in existence for 
approximately 40 years. However, although injection molding simulation has been well understood and widely 
accepted for decades, software technology providers have an ongoing obligation to ensure the accuracy of 
simulation results by comparing analysis predictions to real-world molding results. Therefore, the specific focus 
of this white paper is regarding the validation of Dassault Systèmes SOLIDWORKS Plastics injection molding 
simulation software tools.
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INTRODUCTION

To validate the accuracy of SOLIDWORKS Plastics simulation results, Dassault Systèmes initiated a 
project with Taiwan, ROC (Republic of China)’s Chung Yuan Christian University (CYCU), one of the 
world’s leading plastics engineering research centers, to compare SOLIDWORKS Plastics analysis 
predictions with empirical (real-world) molding results. While this report provides in-depth detail 
regarding the scope of the study, part and mold geometry, injection molding process parameters, 
material data and empirical evidence generated, the key findings are as follows:

•	 SOLIDWORKS Plastics filling pattern predictions exhibited outstanding correlation with 
empirical evidence.

•	 Improvements made to the SOLIDWORKS Plastics 2019 solvers resulted in better 
correlation with predicted pressure profiles.

•	 A new turbulence flow model introduced in SOLIDWORKS Plastics 2019 improved the 
accuracy of cooling circuit pressure drop & coolant temperature predictions.

•	 The combination of improved pressure profile & cooling analysis predictions resulted in 
improved warpage analysis results and correlation with empirical evidence.

As a result, injection molding design-to-manufacturing professionals can be confident that 
given the use of appropriate analysis geometry mesh models and accurate polymer material 
data, SOLIDWORKS Plastics solver technology is capable of producing simulation results that 
have outstanding correlation with real-world molding results.

VALIDATING THE ACCURACY OF SOLIDWORKS PLASTICS  
MOLD-FILLING SIMULATIONS

To demonstrate the high degree of accuracy of mold-filling simulations conducted with 
SOLIDWORKS Plastics software, Dassault Systèmes commissioned the renowned Mechanical 
Engineering Department at Chung Yuan Christian University (CYCU) in Taiwan to conduct a 
series of physical experiments on three dissimilar part and mold designs and then compare 
the empirical evidence of these physical tests with SOLIDWORKS Plastics simulation results. 
Dassault Systèmes chose to partner with CYCU because the university has an outstanding 
plastics program, operates state-of-the-art injection-molding systems and equipment, and has 
contributed to the development of cutting edge injection-molding technology, such as research 
into artificial-intelligence-driven knowledge-based intelligent molding and an Industry 4.0 
intelligent manufacturing service system.

Chung Yuan Christian 
University (CYCU) in Taiwan
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CYCU Engineering Department Chair Professor Dr. Shia Chung Shelley Chen supervised the 
project, which involved shooting three different test part geometries using five different 
materials, instrumenting the molds with pressure and temperature sensors, and measuring 
numerous key variable processing parameters, including melt temperature, mold temperature, 
fill rate, cavity pressure, coolant flow rate, coolant temperature, and coolant pressure. The CYCU 
validation project team then compared its real-world experimental findings with SOLIDWORKS 
Plastics simulation results. The experiments involved 125 unique combinations based on 
differing geometries, materials and processing parameters for the following three models:

The disc, assembly and bow models were chosen for this project as representative of just 
how diverse plastic parts can be, and include a rounded part with curvature, a part that is a 
portion of an assembly and a part with a thin-walled feature that flexes easily. Using 125 
unique combinations for these three parts, the project team measured the correlation between 
empirical evidence and SOLIDWORKS Plastics simulation results at each of the phases of the 
injection-molding process: filling, packing, cooling and warpage. It was critically important to 
assess the accuracy of simulation results at each of these stages because the accuracy of the 
results at each stage impacts the accuracy of the findings in subsequent stages.

Disc Model Assembly Model

Bow Model
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FILLING PATTERN VALIDATION

The most fundamental result of an injection molding simulation is the filling pattern prediction 
because if the filling pattern isn’t accurate, related results such as pressure drop through the 
mold cavity won’t be accurate either. In this phase, the CYCU validation project team compared 
the predicted filling pattern using SOLIDWORKS Plastics simulations for all three models with 
the actual short-shot-series-filling-pattern results for the same models. In both reality and the 
simulation environment, molds for the parts are filled at various percentages, such as 20 percent 
filled, 30 percent filled, 40 percent filled, and so on. As can be seen, the filling pattern correlations 
between the virtual and the real are quite close, validating the accuracy of SOLIDWORKS Plastics 
mold-filling simulation technology for further predicting mold and part behavior in the packing, 
cooling and warpage analysis phases that follow.

Disc Model - Short Shot Series  
Fill Pattern Comparison

Assembly Model - Short Shot 
Series Fill Pattern Comparison

Bow Model - Short Shot Series  
Fill Pattern Comparison
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CAVITY PRESSURE VALIDATION

After the CYCU validation project team confirmed the filling pattern predictions, they compared 
the pressure at which the material is injected into the mold with the actual pressure and pressure 
profile predictions over time inside the mold. Physical pressures were measured by placing a 
pressure transducer inside the mold cavity. Again, the correlation of the curves showing the 
actual pressure profile and the pressure profile predicted by SOLIDWORKS Plastics validates 
the accuracy of the simulation results. However as a result of these findings, the SOLIDWORKS 
Plastics R&D team implemented changes to the solvers in SOLIDWORKS Plastics 2019 to more 
accurately predict pressure decay and achieve even better correlation with reality, making the 
2019 version of SOLIDWORKS Plastics even more accurate than previous releases.

Disc Model - Pressure Profile

Assembly Model - Pressure 
Profile

Bow Model - Pressure Profile
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MOLD COOLING VALIDATION

Following the filling and packing phases of the injection molding process, the CYCU validation 
team ran experiments and simulations related to the cooling phase. During mold cooling, 
cooling channel inlet and outlet temperatures and the cooling channel pressure drop are 
important variables for verifying the most suitable cooling channel arrangement. Again, 
the team found good correlation between the simulated and experimental results. A new 
turbulence model in SOLIDWORKS Plastics 2019 has made the solution’s cooling results even 
more accurate because it accounts for the fact that the coolant pumped through the mold 
cooling system typically reaches a turbulent state. In fact, this is highly desirable to ensure 
efficient heat extraction from the mold.

Disc Model - Cooling Circuit 
Temperature

Disc Model - Pressure Drop
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Assembly Model - Cooling 
Circuit Temperature

Bow Model - Cooling Circuit 
Temperature

Assembly Model - Pressure 
Drop

Bow Model - Pressure Drop
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WARPAGE ANALYSIS VALIDATION

The last stage of the injection molding process—after filling, packing and cooling—is to inspect 
part warpage-related defects. Warpage is a manufacturing defect that can be caused by the 
effects of molded-in stresses, fiber orientation and differential cooling. The improvements 
made to the solvers in SOLIDWORKS Plastics 2019 contribute to more accurate warpage 
analysis results, which results in analysis predictions even closer to the actual experimental 
results. By measuring the dimensions of the molded parts, including the deformation of the 
parts due to warpage, the CYCU validation project team found very close correlation between 
the SOLIDWORKS Plastics analysis predictions and the real-world results. 

Disc Model - Warpage Analysis

Assembly Model - Warpage 
Analysis

Bow Model - Warpage Analysis
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Our 3DEXPERIENCE® platform powers our brand applications, serving 11 industries, and provides a 
rich portfolio of industry solution experiences. 
Dassault Systèmes, the 3DEXPERIENCE Company, is a catalyst for human progress. We provide business and people with collaborative virtual environments to 
imagine sustainable innovations. By creating ‘virtual experience twins’ of the real world with our 3DEXPERIENCE platform and applications, our customers push 
the boundaries of innovation, learning and production. 

Dassault Systèmes’ 20,000 employees are bringing value to more than 270,000 customers of all sizes, in all industries, in more than 140 countries. For more 
information, visit www.3ds.com.

Europe/Middle East/Africa
Dassault Systèmes
10, rue Marcel Dassault
CS 40501
78946 Vélizy-Villacoublay Cedex
France

Americas
Dassault Systèmes
175 Wyman Street
Waltham, Massachusetts
02451-1223
USA

Asia-Pacific
Dassault Systèmes K.K.
ThinkPark Tower
2-1-1 Osaki, Shinagawa-ku,
Tokyo 141-6020
Japan

SOLIDWORKS PLASTICS VALIDATION FINDINGS

The overall findings of the CYCU/SOLIDWORKS Plastics Validation Project show excellent 
correlation between analysis predictions and empirical, real-world molding results for every 
phase of the injection molding process. Beginning with filling patterns and continuing with 
mold pressure profiles, cooling circuit pressure drops, coolant temperatures and warpage 
analyses, the project validated the fundamental accuracy of the solvers, as well as the increase 
in accuracy due to improvements made to SOLIDWORKS Plastics 2019. The key findings can 
be summarized as follows:

As a result, injection molding design-to-manufacturing professionals can be confident that 
given the use of appropriate analysis geometry mesh models and accurate polymer material 
data, SOLIDWORKS Plastics solver technology is capable of producing simulation results that 
have outstanding correlation with real-world molding results. 

To learn more about how the accuracy of SOLIDWORKS Plastics software can help you 
optimize every phase of the injection molding design-to-manufacturing process and eliminate 
or minimize manufacturing defects to save energy, natural resources, time and money, visit  
www.solidworks.com or call 1 800 693 9000 or 1 781 810 5011.

•	 SOLIDWORKS Plastics filling pattern predictions exhibited 
outstanding correlation with empirical evidence.

•	 Improvements made to the SOLIDWORKS Plastics 2019 solvers 
resulted in better correlation with predicted pressure profiles.

•	 A new turbulence flow model introduced in SOLIDWORKS Plastics 
2019 improved the accuracy of cooling circuit pressure drop & 
coolant temperature predictions.

•	 The combination of improved pressure profile & cooling analysis 
predictions resulted in improved warpage analysis results and 
correlation with empirical evidence.


