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“PRE-ECO will fill the gap between design and 
additive manufacturing, providing the engineering 

community with new variable-angle tow (VAT) 
composites that are expected to change the design 

paradigms.”

Used for step 2 interview



Wehbe et al., AIAA SciTech, 2019

Tow kinking

Wu et al., AIAA SSDM, 2009

Gaps & 
overlaps

Tatting & Gürdal, 
NASA Tech., 2002

Matrix pockets

Zappino, Filippi, Pagani et al., 
CompC, 2020

Blom et al., SAMPE Eu, 2009

 Propagation of defects
through the scales.

 Damage tolerance.
 Scaling issue; structure

vs coupon.
 Manufacturing 

signature.

“Design of VAT structures is based on 
assumptions that substantially modify the 
nature of the problem itself and extremely 

shrink the design space .”

x1

x2

the best, most
optimal solution for 

this problem

a pretty good solution

another suboptimal
solution

y

Viglietti et al., COMB, 2018

Challenges
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unconstrained
design space

Methodology

Multi-scale simulation tools

Unified formulation of theories of structures

Micro-mechanics

Layer-wise models

Failure mechanisms and stress distribution

Design for manufacturing

Single- and multi-step optimization algorithms

Genetic algorithms

Minimum weight design

Manufacturability and defect tolerance

WP1 SRA PhD1

WP2PD1PhD2

Global model of a VAT 
composite fuselage

(macro-scale)

Local model of a critical area
(layer-wise)

Failure prediction at
meso- and micro-scale

dM, DP, C, G, Pagani, CMAME, 2018
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Metamodelling

Artificial intelligence

Hybrid data (simulation & test)

Sensitivity analysis

Defect quantification and propagation

Hidden

layer #1

Axon

Dendrites

Hidden

layer #2

Hidden

layer #3

Pagani et al., ICMAMS, 2019
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Politecnico di Torino
 Multi-scale mechanics
 Global-local
 ITN Marie-Courie FULLCOMP Network (ENSAM, ACCIS 

Bristol, Purdue, Swansea)

California Institute of Technology
 Additive manufacturing
 Application to vibration suppression systems
 Bio-engineering

Industry and Research Labs
 Coriolis Composites
 3D@UniPV

ITEA
 VMAP– Virtual Material Modelling in Manufacturing
 Data exchange
 Networking

NAFEMS
 Member of the Italian Steering Committee
 Dissemination and comunication

Cost-effective computational models for VAT 
printed composites with unexplored multi-
scale capabilities.

Developing new methodologies for the 
virtual (defect tolerant) design accounting 
for manufacturing signature.

Enabling new technologies for bio-materials 
and periodic structures (e.g., noise 
suppression, metamaterials, etc.)

Project network

Used for step 2 interview
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Preliminary results

Multi-scale uncertanty analysis by CUF-based multi-scale models
A. Pagani, A.R. Sanchez-Majano, 
Composites Part C, 4:100091. 

A. Pagani, A.R. Sanchez-Majano, 
Mechanics of Advanced Materials 
and Structures. In Press. 

Nonlinear analysis, including large-deflection response and fracture

A. Viglietti, M. Filippi, A. Pagani, E. 
Zappino, E. Carrera, Static
analyses of VAT composites via 
geometrically nonlinear variable
kinematic FEs.

A. Pagani, E. Carrera, International 
Journal for Numerical Methods in 
Engineering, 121(22): 5066-5081.3D printed fibre-reinforced structures

E. Zappino, M. Filippi, A. Pagani, 
M. Petiti, E. Carrera, Experimental 
and numerical analysis of 3D 
printed open-hole plates 
reinforced with carbon fibers, 
Composites Part C, 22:100007.More info on www.pre-eco.eu & www.mul2.com
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Proposal writing

Form A
 General info
 Administrative data
 Budget
 Ethics
 Call specific questions

Part B1
 Cover Page
 Extended synopsis (section a)
 PI profile, CV (section b)
 Funding ID
 Track record (section c)

Part B2
 State-of-the-art and objectives (section a)
 Methodology (section b)
 Resources, including project costs (section c)

15 pp 
excluding 
references

5 pp 
excluding 
references

5 pp

Am I ready?
Where do I start?
How long does it take to write a good proposal?



Part B1

Extended synopsis
 5-page limit for this section represents a great challenge…
 Address the state-of-the-art in the field, while highlighting 

the knowledge gaps that you want to address.
 Explain the motivation and the project’s objectives, 

followed by the selected methodology.
 Novelty, high-risk, high-gain, non-incremental, investigator-

driven and (potentially) hypothesis-driven research project. 

Both B1 and B2 are submitted together on the same 
deadline, however, only the B1 form is reviewed at Step 
1 by 3-4 selected review panel members.

PANEL COMMENT: […] The panel agrees that the proposed research on 

Variable Angle Tow (VAT) composites and identified applications has 

important potential impact. The proposed unified theory formulation 

and simplifications for modelling are promising and will speed up the 

virtual numerical experimentation and calculations. The PI made a clear 

presentation and provided very convincing answers. The panel 

concluded that the proposed project is innovative and involves high risk 

with potential for high gains.



Part B1

Curriculum vitae
 The ERC is an investigator-driven grant which focuses great attention 

on the PI’s excellence.
 Fellowships and awards, leading capabilities (supervising students, 

etc.), show evidence of independence. 
 Why me, Why now?

REVIEWER COMMENT: The PI has performed 

excellent research and has all necessary expertise 

for carrying out the proposed research.

REVIEWER COMMENT: The PI’s main contribution 

is on structures and simulations with most of his 

papers with multiple authors and a senior author.

Early achievements track-record
 Direct or schematic.
 Show 5 papers and describe your

contribution.
 Invited talks, research impact…

Funding ID
 Show relation/continuation, but not

superimposition.



Part B2

State-of-the-art and objectives
 Enhance the presentation of the project proposal with 

any visual elements: colours & bold characters to attract 
attention, balance paragraphs, keep visual consistency…

 Use subsections: a1 Introduction, a2 state-of-the-art and 
open issues, a3 objectives of PRE-ECO,…

 Draft the text as if you were presenting your research to 
your scientific peers.

The B2 form is the main document that the external 
experts will review, in addition to the B1 form. 

REVIEWER COMMENT: Additive manufacturing, advanced 

composite material and multiscale simulation/design are all frontier 

topics. […] Even though it is a very ambitious goal, but if successful, 

it will address the needs in multiple industries and advance the 

understanding of composites and design sciences.

REVIEWER COMMENT: The topic of the proposal is interesting and 

worth investigating. The objectives are ambitious, even 

overambitious […]



Part B2

Methodology
 Methodology: work packages & tasks? 
 Implementation, integration.
 Describe your embedded research network.
 Risk analysis: high-gain / fail-safe project!

Resources (including project costs) 
 In kind contributions free of charge.
 External experts.

REVIEWER COMMENT: The proposed timescales, resources and 

the PI commitment are adequate.

REVIEWER COMMENT: there is no […] justification why the aimed 

research requires 3 PhD students, 2 postdocs, 1 senior scientist plus 

70% of the time of the PI.

REVIEWER COMMENT: The PI detailed the steps to be followed in 

each proposed activities and provided comprehensive relevant 

literature review and justification.

REVIEWER COMMENT: A sparse risk analysis is presented. The 

research methodology is appropriate. The working arrangements 

are clearly structured, detailed and well thought through.



www.pre-eco.eu 


