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Advanced Materials and Manufacturing 
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The promise of advanced 
materials and manufacturing  
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 Weight Savings 
 

 Styling Freedom 
 

 Durability 
 

 Manufacturing Efficiencies 
 

 Coloring and Finishing 
 

 Part & Function Consolidation 



The reality of advanced materials 
and manufacturing 
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Continuous Fiber, Injection Molded hybrids 



 Optimize new designs upfront 

 

 Explore material options digitally 

 

 Predict and optimize tolerances and visual 

defects  

 

 Study manufacturing processes 

 

 Optimize cycle times to ensure cost targets 

 

 Validate part failure for advanced materials 

How can simulation help? 



Simulation in Manufacturing Processes 

Understand and Optimize  the Process 

 

Algorithms for deriving 

support structures for AM  

 



Simulation to Optimize Performance 

Understand Material 

viability 

Photorealistic 

visualization of as-

manufactured parts 



Smart Machines 

Smart Machines 





Simulation for Connected Vehicles 
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Demonstration of the Future 

Advanced Materials and Manufacturing 



Bloodhound Super Sonic Car 

Goal: Exceed1000 mph, 2 runs, < 60 minutes  
 

Project – Airbrake Bracket for SSC 



Building Commercial Products with AM 

DEFINE DESIGN PROCESS PRODUCE 



 Generating shapes with 

Topological Optimization 
 simulate functional 

performance - prove that 

design is robust 

Optimize Geometry 



 Support generation 

 Meshing and repair 

 Slicing 

Support Generation 

Larger supports provide 

mechanical stability for 

post-processing. 

Supports are considered 

fixturing in later 

processes. 



Run AM Job 

Elapsed time: 15 hours 



CAM Programming 

Program “gentle” machining 

of parts on fixtures 

Machine the yellow 

areas above to CAD 



CAM Programming  



Machining with 5-axis 

AM supports/fixtures provide machining fixtruing, 

“Gentle” machining holes  



Final Part 

Finished Part 



Why Autodesk? 

















 Complex manufacturing process 

 Time to market is critical 

 Part defects discovered in manufacturing 

cost time and money 

 Production and shipping delays affect future 

innovation 

 Thousands of material candidates – which 

one is right? 

 Geographically distributed development 

teams 

Challenges in plastics 



Autodesk Moldflow 

 Focus on a design’s manufacturability to 

drive optimization of part and mold designs 

 Ensure that molds “work right the first time” 

 Spend less time troubleshooting and more 

time innovating 

 Create fewer physical prototypes 

 Get to market faster 



Multi-CAD and multi-CAE with data management 

 
CAD in 

 Autodesk® 

 Siemens® 

 CATIA® 

 PTC® 

 DS SolidWorks ® 

CAE out 

 Autodesk Simulation Mechanical 

 DS Simulia® 

 MSC Software® 

 Altair® 

 



Part design validation 

 Evaluate design 

 Thickness uniformity 

 Draft angles 

 Undercuts 

 Assess manufacturability 

 Fill confidence 

 Resin selection 

 Address visual defects 

 Weld lines 

 Air traps 

 Sink marks 

 



Simulation technology 

Analyze virtually any part geometry 

imaginable and get the best combination of 

simulation accuracy and solution time. 
True 3D mesh 

Dual Domain  

Midplane 

Features 

 True 3D mesh and solver technology 

 Patented Dual Domain™ technology 

 Midplane 



Plastic flow simulation 

Simulate the flow of melted plastic to help optimize part and mold designs, 

reduce potential part defects, and improve the molding process. 

Features 

 Filling and packing analysis 

 Molding window analysis 

 Design of experiments 

 Insert overmolding 

 Two-shot sequential overmolding 



Mold heating and cooling simulation 

Improve cooling system efficiency, minimize part warpage, achieve 

smooth surfaces, and reduce cycle times. 

 
Features 

 Cooling component modeling 

 Cooling system analysis 

 Rapid heat cycle molding 

 Conformal cooling 

 Induction heating 



Shrinkage and warpage simulation 

Predict and control post-molding shrinkage and warpage and evaluate 

the structural integrity of the molded part. 

Features 

 Shrinkage analysis 

 Warpage analysis 

 Core shift control 

 Fiber orientation 



Evaluate the most commonly used thermoset molding processes. 

Thermoset flow simulation 

Features 

 Reaction injection molding 

 Structural reaction injection molding 

 Resin transfer molding 

 Microchip encapsulation 

 Underfill encapsulation 

 Wire sweep and paddle shift  

 



Simulate a wide range of plastic molding processes and state-of-the-art 

process applications. 

Specialized molding processes 

Features 

 Microcellular injection molding 

 Gas-assisted injection molding 

 Co-injection molding 

 Injection-compression molding 

 Birefringence 



Advanced Material Exchange 

Using a new feature called Advanced 

Material Exchange, users are able to 

export material properties, fiber 

orientations and residual stress/strain 

information from Autodesk Simulation 

Moldflow in order to better understand the 

as-manufactured state of a component. 



Evaluate all your material options 

while considering environmental 

impact. 

Material database and environmental impact 

Features 

 Over 9,600 grades of plastics 

 Material quality indicators 

 Energy usage indicators 

 Recyclability indicators 



See part defects to modify the design, change the manufacturing 

process, or apply surface finishes to the part. 

Defect visualization 

Features 

 Photorealistic visualization of defects powered 

by Autodesk® Showcase® and Autodesk® 
VRED  

 Sink marks and warpage 



Autodesk® Moldflow® Adviser 

 Intuitive, wizard-based plastic injection molding 

simulation tools for use on digital prototypes 

 Validate part designs 

 Optimize mold designs 

 Guided results to improve manufacturability 

 Reduce cycle times 

 Communicate potential manufacturing defects 



Autodesk® Moldflow® Insight 

 Complete set of plastic injection molding 

simulation tools for use on digital prototypes 

 Predict and correct part defects 

 Simulates the most advanced molding 

processes 

 Provides the highest degree of confidence in 

simulation results, for even the most complex 

geometry 

 World’s largest material database for plastics 

simulation 

 



Autodesk Moldflow certifications are 

a reliable validation of your skills and 

knowledge, as well as injection 

molding, plastic part design, and 

mold design best practices.  

 

Certification accelerates your 

professional development, improves 

productivity, and enhances credibility 

for you and your employer. 

Moldflow Certification 




