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TOPICS
 Hybrid composite material: best performance assessment between different materials ( 2 fibers - 1 matrix).
 Non conventional modelling optimization.
 Hybrid 3D manufacturing: additive and subtractive adaptive combination for optimised manufacturing. 
 Anthropomorphic arm to best orient fiber deposition.
 Large dimension pieces’ manufacturing.

PARTNERS SOUGHT
 Composite technology experts
 Train body manufacturers
 Railway transport system operators

Brief Project Description
The proposal will be centered on the design and development of 
innovative train components by means of optimized modelling and 
enhanced composite materials. High performance train body 
configurations will be simulated and tested.

Project Idea

Advanced technologies assessment for optimized Train 
body components



 High percentage of natural material 
 High capacity to absorb local damage
 Remarkable flexibility 
 Use in aggressive environments 
 Excellent response to fatigue loads 
 Introduction in aggressive and abrasive environments 
 High fireproof 
 High stress and strain resistence;
 Low thermal, electrical and acoustic conductivity;
 electromagnetic transparency;
 Low production energy required;
 Fully recyclable.

 Carbon: The thickness of such 
element is reduced. The fibers 
of carbon are assisted from the 
Flax fibers.

 Flax: It increases notably the 
moment of inertia of the 
laminate increasing its stiffness. 
Its elongation allows the fibers 
noblest to answer to the best 
to the actions of load static 
and not.

 Basalt: This material 
acts as link for the two others. 
The basalt perfectly fits the matrix. 
It has a strong performance of resistance to the usury and 
to aggressive environments. Overall, its introduction has 
been thought for the high fireproof performance. 

Expertise 1. 
Advanced hybrid composite materials 



 Additive and subtractive adaptive manufacturing process
 Oriented fiber deposition
 Antropomorph arm
 Pre-determined layering
 Component separation for dismantling (sustainability)
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Expertise 2. 
Enhanced hybrid manufacturing processes



 Innovative System Design and 
Development

 Multiobjective optimization
 Very high variables number analisys
 Minimized computational time

Particle Swarm 
Genetic algorithm

QFD TRIZ

Cellular Automata

Expertise 3. 
Non conventional optimization methods
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