
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
  

 ISBN: 978-1-7138-4563-8 
ISSN: 1757-8981 

The 49th AIAS Conference  
(AIAS 2020) 
 

Genova, Italy 
2 - 5 September 2020 

 

Editors: 
 
N. Bonora  
F. Cianetti  
P. Livieri 
 
 
 
 
 
 
 
 
 

 

 

IOP Conference Series: Materials Science and Engineering 
Volume 1038 

Part 1 of 2 



Printed from e-media with permission by: 

 

Curran Associates, Inc. 

57 Morehouse Lane 

Red Hook, NY  12571 

 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 

 

 

 

 

 

 

 

 

 

 

 

 

 

This work is licensed under a Creative Commons Attribution 3.0 International Licence.  

Licence details: http://creativecommons.org/licenses/by/3.0/. 

 

No changes have been made to the content of these proceedings. There may be changes to pagination  

and minor adjustments for aesthetics. 

 

Printed with permission by Curran Associates, Inc. (2022) 

  

For permission requests, please contact the Institute of Physics 

at the address below. 

  

Institute of Physics 

Dirac House, Temple Back 

Bristol BS1 6BE UK 

 

 

Phone:    44 1 17 929 7481 

Fax:   44 1 17 920 0979 

 

techtracking@iop.org 
 

 

Additional copies of this publication are available from: 

 

Curran Associates, Inc. 

57 Morehouse Lane 

Red Hook, NY 12571 USA 

Phone:  845-758-0400 

Fax:      845-758-2633 

Email:   curran@proceedings.com 

Web:     www.proceedings.com 



TABLE OF CONTENTS 

 

PART 1 

Editorial  

Peer review declaration  

Study of Adhesion Recovery phenomenon using a Multi-axle Roller-rig ............................................................ 1 

Matteo Magelli 

Numerical modeling of selective laser melting lattice structures: A review of approaches ............................... 15 

Z Alomar, F Concli 

Non-destructive evaluation of resistance projection welded joints (RPW) by flash thermography ................... 24 

G. Dell’Avvocato, D. Palumbo, R. Pepe, U. Galietti 

Fatigue behaviour of thin Fe-Si steel sheets for electric motor production ........................................................ 36 

G Fortese, G Nicoletto, E Riva 

Structural modelling of multilayer skis with an open source FEM software ...................................................... 47 

L Fraccaroli, C Gorla, F Concli 

Computational studies on cycloidal gearboxes: a systematic literature review .................................................. 58 

L Maccioni, M N Mastrone, F Concli 

Micro-scale modeling of Lithium-ion battery .................................................................................................... 70 

D Clerici, F Mocera 

Finite element modelling of a truck crashing into a new form of mobile vehicle blocker ................................. 84 

E V Arcieri, S Baragetti 

Experimental characterization and validation by FEM analyses of a 3D-printed support .................................. 95 

F Cosmi, A Dal Maso 

Crack detections in fatigue loaded structures by means of low-cost Thermoelastic Stress Analysis 

setups ................................................................................................................................................................ 105 

Riccardo Cappello, Giuseppe Catalanotti, Giuseppe Pitarresi 

Investigation of the plastic zone around the crack tip in small-scale pure Titanium specimens by 

means of Thermal Signal Analysis and Digital Image Correlation .................................................................. 117 

F Di Carolo, D Palumbo, R De Finis, JM Vasco-Olmo, FA Díaz, U Galietti 

Effects of FOD on fatigue strength of 7075-T6 hourglass specimens .............................................................. 132 

E V Arcieri, S Baragetti, M Lavella 

Envelope analysis applied to non-Hertzian contact simulations in damaged roller bearings ........................... 145 

E Brusa, F Bruzzone, C Delprete, L Di Maggio, C Rosso 

Evaluation of the effect of profile modifications in gears subjected to sudden torque inversion ..................... 158 

F Bruzzone, T Maggi, C Marcellini, C Rosso, C Delprete 

Fatigue behaviour assessment of C45 steel by means of energy-based methods ............................................. 174 

R De Finis, D Palumbo, A Pirinu, A Saponaro, F W Panella, R Nobile, U Galietti 



The future of the Autonomous Emergency Braking for Powered-Two-Wheelers: field testing end-

users’ acceptability in realistic riding manoeuvres ........................................................................................... 188 

M Marra, C Lucci, P Huertas-Leyva, N Baldanzini, M Pierini, G Savino 

Analysis of the resistance of adhesively bonded joints with rigid-flexible substrates ...................................... 199 

F Dicosta, C Morano, M Alfano, F Furgiuele 

Capability of active thermography to detect and localize pores in Metal Additive Manufacturing 

materials ........................................................................................................................................................... 210 

Ester D’Accardi, Alexander Ulbricht, Rainer Krankenhagen, Davide Palumbo, Umberto 

Galietti 

Mechanical separation models for material recycling applications .................................................................. 227 

D Uggiosi, M Delogu, F Del Pero, L Berzi 

Functional safety and reliability for innovative vehicle braking system and integration with electric 

traction units ..................................................................................................................................................... 245 

T. Favilli, M. Delogu, L. Pugi, L. Berzi 

Mechanical response of an high-strength automotive steel at different strain rates and evolution of 

damage-related parameters ............................................................................................................................... 266 

G Mirone, R Barbagallo, M M Tedesco, D De Caro, M Ferrea 

Validation of a multi-scale simulation strategy based on the Pointwise Strain Superposition Method ............ 278 

M Moda, B D Monelli, M Benassi, M Palladino 

Influence of data input in the evaluation of Stress Intensity Factors from Thermoelastic Stress 

Analysis ............................................................................................................................................................ 287 

Giuseppe Pitarresi, Riccardo Cappello, Giovanni Li Calsi, Giuseppe Catalanotti 

Analysis of the intervention of an anti-fall device in Motorcycle Autonomous Emergency Braking 

(MAEB) experimental tests .............................................................................................................................. 303 

Andrea Biffoli, Cosimo Lucci, Mirko Marra, Giovanni Savino 

Confidence intervals for the expected damage in random loadings: Application to measured time-

history records from a Mountain-bike .............................................................................................................. 313 

J M E Marques 

CubeSat Spatial Expedition: An Overview From Design To Experimental Verification ................................. 324 

G Morettini, G Zucca, C Braccesi, F Cianetti, M Dionigi 

Ultrasonic and thermographic fatigue monitoring on a full-scale CFRP aeronautical component 

after repairing ................................................................................................................................................... 339 

V Dattoma, R Nobile, F Palano, F W Panella, A Pirinu, A Saponaro 

An experimental-numerical methodology for the nondestructive assessment of the dynamic elastic 

properties of adhesives ..................................................................................................................................... 351 

A Tridello, R Ciardiello, DS Paolino, L Goglio 

A new statistical software for the estimation of P-S-N curves in presence of defects: statistical 

models and experimental validation ................................................................................................................. 361 

A. Tridello, D.S. Paolino 

Experimental analysis and numerical optimization of a thermoplastic composite in crashworthiness ............ 372 

E Raponi, D Fiumarella 



Single-lap joints of similar and dissimilar adherends bonded with a polyurethane adhesive used in 

the automotive industry .................................................................................................................................... 382 

R Ciardiello, C Boursier Niutta, F Di Sciullo, L Goglio 

Design of a non-destructive test for validating models of hydrogen migration ................................................ 394 

M Beghini, L Bertini, G Macoretta, B D Monelli, R Valentini 

Development of a wearable device for the early diagnosis of neurodegenerative diseases .............................. 406 

M Avalle, V Belotti, M Frascio, R Razzoli 

A statistical study on long freight trains equipped with radio communication within Shift2Rail .................... 417 

L Cantone, D Laghi, S La Rovere 

Influence of SLM parameters on the compressive behaviour of lattice structures in 17-4PH 

stainless steel .................................................................................................................................................... 428 

A Bertocco, L Esposito, A Aurino, D Borrelli, A Caraviello 

An Experimental-Numerical Study on Curling Process for Metallic Caps Production .................................... 439 

M Bruno, A Bertocco, M Perrella, L Esposito 

High temperature biaxial compressive strength of a commercial isotropic ultrafine grain graphite ................ 450 

L Centofante, A Monetti, G Meneghetti 

Evaluation of the Energetic Release During Tensile tests in Notched Specimens by means of 

Experimental and Numerical Techniques ......................................................................................................... 462 

P Foti, G Risitano, F Berto, D Santonocito 

Isolating trabecular morphology to study bone damage ................................................................................... 473 

F Buccino 

A test method for manufacturing effect assessment in HCF ............................................................................ 487 

M Beghini, L Bertini, G Macoretta, B D Monelli, M Arcioni, A Bagattini, M Grilli, L 

Tognarelli 

PART 2 

Friction dissipation in reciprocating internal combustion engines: cam tappet contact ................................... 498 

P Sansone, M Lavella 

An estimation model of suspension loads in explicit multibody simulation .................................................... 509 

F Cianetti, R Garzia, M Palmieri, F Ambrogi, C Braccesi 

Friction dissipation in reciprocating internal combustion engines: camshaft bearings .................................... 516 

F Sordo, G Scalzo, M Lavella 

A novel method for the evaluation of driving simulator performances ............................................................ 528 

F Cianetti, M Cavallaro, M Palmieri, F Ambrogi 

Laser thermography NDT for the inspection of debonding in titanium based Fibre Metal Laminates ............ 540 

N Montinaro, D Cerniglia, G Pitarresi 

Structural design of the optical bench and enclosure for MAORY, adaptive optics module for the 

ELT ................................................................................................................................................................... 549 

A Andolfo, A Belperio, V Cianniello, C Eredia, V De Caprio, E Armentani 



Multiscale three-dimensional stress analysis of voids clusters for the modelling of degenerated 

graphite in cast iron .......................................................................................................................................... 572 

R Rizzoni, P Livieri, R Tovo 

Integration of nylon electrospun nanofibers into structural epoxy adhesive joints........................................... 582 

S Minosi, D Cocchi, A Pirondi, A Zucchelli, F Campanini 

Adhesive contact of randomly rough surfaces: experimental and numerical investigations ............................ 593 

G Violano, A Chateauminois, L Afferrante 

Thermographic-DIC approach in fatigue behaviour analysis ........................................................................... 603 

R Barbagallo, G Fargione, F Giudice, G La Rosa 

Influence of porosity on the fatigue behaviour of welded joints ...................................................................... 610 

P Livieri, R Tovo 

Acoustic Emission Techniques for Evaluating Damage Modes in CFRP Hybrid Joints .................................. 619 

C Barile, C Casavola, G Pappalettera, PK Vimalathithan 

Biomechanical evaluation of titanium trabecular sphere in kyphoplasty procedure ........................................ 630 

A Krüger, N Francaviglia, S Di Bella, R Mineo 

Influence of infill percentage on the mode I fracture toughness of adhesively bonded Double 

Cantilever Beam joints with Additively Manufactured PLA adherends .......................................................... 641 

F Moroni, A Pirondi, L Bergonzi, M Vettori 

Stress corrosion cracking behavior of welding joint of high strength steel ...................................................... 649 

R Sepe, F Bollino, F Caiazzo, F Berto 

MEMS sensors for sport engineer applications ................................................................................................ 655 

C Russo, F Mocera, A Somà 

Additively manufactured Ti6Al4V lattice structures: mechanical characterization and numerical 

investigation ..................................................................................................................................................... 667 

G Scalet, CA Biffi, J Fiocchi, A Tuissi, F Auricchio 

A crashworthiness optimisation procedure for the design of full-composite fuselage section ......................... 681 

M Manzo, D Perfetto, F Caputo, L Di Palma, A Chiariello, M Waimer 

Numerical and experimental evaluation of the energetic release during static tensile tests on short 

fiber reinforced composite material .................................................................................................................. 695 

D Santonocito 

A phenomenological model for chain transmissions efficiency ....................................................................... 706 

M Sgamma, F Bucchi, F Frendo 

On the use of shape memory alloys for deployable passive heat radiators in space satellites .......................... 718 

A Bacciotti, F Bucchi, F Frendo, M Mameli, R Perna, S Filippeschi 

Fatigue crack-growth predictions for a railway axle under material data variability ....................................... 730 

V Giannella 

Experimental validation of the Finite Element-Multibody model of a cryomodule during road 

transportation .................................................................................................................................................... 740 

F Bucchi, P Neri, D Passarelli 



Influence of coil contact on static behavior of helical compression springs ..................................................... 750 

F De Crescenzo, P Salvini 

Laser Powder Bed Fusion: A Review on the Design Constraints..................................................................... 762 

F Ceccanti, A Giorgetti, G Arcidiacono, P Citti 

Design and validation of low-cost handling equipment for the use of Barkhausen Noise Testing in 

worm gears grinding burn detection ................................................................................................................. 771 

P Citti, P Molinari, A Giorgetti, A Polidoro, L Pompei, G Arcidiacono 

Experimental and numerical analysis of roll bending process of thick metal sheets ........................................ 778 

A Mercuri, P Fanelli, F Giorgetti, G Rubino, C Stefanini 

Design of non-conventional biaxial tensile-shear tests for the structural characterization and ductile 

damage assessment of ductile engineering materials ....................................................................................... 793 

F Nalli, B Imbimbo, L Cortese 

A territorial round-robin experiment for the evaluation of mechanical properties of FDM PLA 

produced by distributed facilities ..................................................................................................................... 805 

M Vettori, L Bergonzi 

Experimental validation of miniaturized specimen developed to perform uniaxial tensile test on 

high performance materials .............................................................................................................................. 819 

L Bergonzi, M Vettori, F Moroni, F Musiari, A Pirondi 

Different infill geometry influence on mechanical properties of FDM produced PLA .................................... 827 

L Bergonzi, M Vettori, L Stefanini, L D’Alcamo 

Amplification of laser diode-induced photoacoustic signals for non-destructive testing of 

mechanical components .................................................................................................................................... 839 

Michelangelo-Santo Gulino, Luca Banelli, Dario Vangi 

Magnetostructural assessment of DEMO TF coils with ENEA Winding Pack configuration ......................... 854 

F Giorgetti, A Mercuri, D Boso, G Calabrò, V Corato, P Fanelli, L Muzzi, C Stefanini 

Development and calibration of a structural simulation method of CF-SMC composite parts 

processed by compression molding .................................................................................................................. 866 

M Delvò, G Nicoletto, E Riva 

Preliminary design and structural assessment of DTT in-vessel coil supports ................................................. 877 

V G Belardi, G Calabrò, P Fanelli, F Giorgetti, R Lombroni, G Ramogida, S Trupiano, F 

Vivio 

Analysis of belt transmissions capabilities using the brush model ................................................................... 890 

F Bucchi, F Frendo 

Experimental modal analysis of SSR1 cryomodule for numerical model tuning and validation ..................... 903 

A Barnaba, F Bucchi, P Neri, D Passarelli 

Experimental setup for the evaluation of large displacements in the inflected beams sustained to 

ground ............................................................................................................................................................... 914 

E Marotta, C Iandiorio, P Salvini 

Multiaxial cyclic plasticity model including elastic modulus variation ........................................................... 926 

M Barsanti, M Beghini, M Loffredo, G Macoretta, B D Monelli, A Bagattini 



Deterministic fatigue crack-growth simulations for a railway axle by Dual Boundary Element 

Method ............................................................................................................................................................. 933 

V Giannella, R Sepe, G De Michele, R Esposito 

Influence of design parameters on the penetration resistance of machine guards ............................................ 943 

L Landi, M Vittori, A Stecconi, M C Valigi 

CAD model update on as-built geometries with morphing technique: ITER winding pack ............................ 956 

E Pompa, S Porziani, C Groth, A Chiappa, G D’Amico, E Costa, S Sorrentino, E Ferrante, A 

Portone, L Semeraro, M E Biancolini 

Analysis of the blast wave – structure interface phenomenon in case of explosive events .............................. 966 

L Lomazzi, M Giglio, A Manes 

Modeling flexible/curved PCBs using RBF mesh morphing ........................................................................... 979 

M E Biancolini, S Medikonda, K Morgan, S Porziani 

Author Index 

 




