
14th World Congress on Computational Mechanics (WCCM XIV) 
8th European Congress on Computational Methods in Applied Science and Engineering (ECCOMAS 2020) 

July 19- 24, 2020, Paris, France 

 

MANUFACTURING PROCESS MODELING AND 

THE EFFECTS OF MANUFACTURING ON 

THE MECHANICAL PERFORMANCE OF COMPOSITES  

1000 (MANUFACTURING AND MATERIALS PROCESSING)    

DR. P. DE LUCA*, DR. A. BARASINSKI†1  

AND PROF. K. UZAWA†2, PROF.  A. WAAS†3 

* ESI Group 
25, Rue Marcel Issartier, 33700 Mérignac – France 

Patrick.de.luca@esi-group.com 
www.esi-group.com 

 
†1 Ecole Centrale Nantes - GeM UMR 6183  

1 Rue de la Noe, 44321 Nantes Cedex – France 
Anais.barasinski@ec-nantes.fr  

 
†2 Innovative Composite Center (ICC) 

Kanazawa Institute of Technology  
2-2 Yatsukaho, Hakusan 924-0838 Japan 

uzawa@neptune.kanazawa-it.ac.jp  
 

†3 Richard A. Auhll Department Chair 
Aerospace Engineering, 

1320 Beal Avenue, 
Ann Arbor, MI 48109-2140 

awaas@umich.edu 
 
 

Key words: Composite Materials, Manufacturing Process, Effects of Manufacturing, 
Mechanical Performance, Modeling. 
 

ABSTRACT 
Scope description: This mini-symposium is about accounting for the manufacturing effects in 
the design of composite parts, structures and requirements on semi-products. 

Several physical quantities are affected by the manufacturing process of composite components 
that subsequently influence its mechanical behavior and performance: fiber orientation, 
porosity, fiber undulation, local fiber content variations, thickness, degree of cure, fibers tow 
sections modifications, degree of crystallization, degree of intimate contact, surface topology,  
etc. Moreover these quantities can also have an important impact on the manufacturing steps of 
the semi product 
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The state-of-the-art industrial practice to handle the uncertainties associated with these effects 
is through the use of conservative knock-down factors that can be as large as 50%. This 
approach leads to oversizing of the composite structural components and results in weight 
increase and high manufacturing costs.  Thus, composite materials cannot be fully exploited to 
meet the desired and expected benefits. This situation reflects the lack of scientific knowledge, 
mathematical models, commercial simulation tools and established methodologies in the design 
of optimally designed composite structures. 

In order to rely on numerical simulation to address the effects of manufacturing, it is necessary 
to have a description of the manufactured parts that includes physical details, to make this 
information available to the mechanical performance simulation and have material models that 
can incorporate all the added information in the stress, failure, damage and fatigue simulations. 

Manufacturing process simulation, experimental measurements (computer tomography, 
sensors, etc.) are a source of data to describe the initial semi-products and manufactured part. 
Transfer of information from manufacturing to design calls for geometrical, physical and 
mathematical model mapping. Generating local material data resulting from the 
manufacturing is a challenge in itself and eventually the question arises about developing new 
material models or using raw data in existing material models.  

You are encouraged to submit abstracts on these topics. 

Contributions to a holistic composite design approach involving machine learning 
approaches, data analytics technologies and model reduction are welcome. 

 


