
  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-5108-7591-3 
 

47th AIAS International 
Conference on Stress  
Analysis 2018 
 

Villa San Giovanni, Italy 
5-8 September 2018 

 

Editors: 
 
Dario Amodio 
Luigi Bruno 
Francesco Iacoviello 
 

Nicola Bonora 
Francesco Frendo 
Giuseppe Mirone 

Procedia Structural Integrity Volume 12 

 



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. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© by Elsevier B.V. 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2019) 
  
For permission requests, please contact Elsevier B.V. 
at the address below. 
  
Elsevier B.V. 
Radarweg 29 
Amsterdam 1043 NX 
The Netherlands 
 
 
Phone:  +31 20 485 3911 
Fax:  +31 20 485 2457 
 
http://www.elsevierpublishingsolutions.com/contact.asp 
 
 
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 
 
 
 

EDITORIAL .......................................................................................................................................................................... 1
Dario Amodio, Nicola Bonora, Gabriele Arcidiacono, Luigi Bruno, Francesco Frendo, Giuseppe Mirone, 
Francesco Iacoviello 

 

FATIGUE LIFE EVALUATION OF CAR FRONT HALFSHAFT ................................................................................. 3
C. Barone, R. Casati, L. Dusini, F. Gerbino, E. Guglielmino, G. Risitano, D. Santonocito 

 

OPTIMIZATION AND COMPARISON OF ULTRASONIC TECHNIQUES FOR NDT CONTROL 
OF COMPOSITE MATERIAL ELEMENTS..................................................................................................................... 9

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

AN IMPROVED MODEL TO DESCRIBE THE REPEATED LOADING-UNLOADING IN 
COMPRESSION OF CELLULAR MATERIALS ........................................................................................................... 19

Massimiliano Avalle, Mattia Frascio, Margherita Monti 
 

FATIGUE STRENGTH OF PLASTICS COMPONENTS MADE IN ADDITIVE 
MANUFACTURING: FIRST EXPERIMENTAL RESULTS......................................................................................... 32

Mattia Frascio, Massimiliano Avalle, Margherita Monti 
 

EXPERIMENTAL INVESTIGATION ABOUT TRIBOLOGICAL PERFORMANCE OF 
GRAPHEME-NANOPLATELETS AS ADDITIVE FOR LUBRICANTS .................................................................... 44

Francesca Curà, Andrea Mura, Federica Adamo 
 

INVESTIGATION OF BEARINGS OVERLOADS DUE TO MISALIGNED SPLINED SHAFTS ........................... 52
Andrea Mura, Francesca Curà, Antonio Di Molfetta 

 

ON THE DMT ADHESION THEORY: FROM THE FIRST STUDIES TO THE MODERN 
APPLICATIONS IN ROUGH CONTACTS ..................................................................................................................... 58

Guido Violano, Giuseppe Pompeo Demelio, Luciano Afferrante 
 

NUMERICAL AND EXPERIMENTAL ANALYSIS OF A COMPOSITE REAR SPAR SUBJECTED 
TO RANDOM FATIGUE LOADING CONDITIONS..................................................................................................... 71

A. Castriota, V. Dattoma, B. Gambino, R. Nobile, F. Panella, A. Pirinu, A. Saponaro 
 

INTEGRATED SENSING SYSTEM FOR UPPER LIMBS IN NEUROLOGIC REHABILITATION ..................... 82
Giorgio De Pasquale, Valentina Ruggeri 

 

DYNAMIC MODELING OF WIND TURBINES. HOW TO MODEL FLEXIBILITY INTO 
MULTIBODY MODELLING ............................................................................................................................................ 87

A. Cetrini, F. Cianetti, F. Castellani, D. Astolfi 
 

DYNAMIC BEHAVIOR OF WIND TURBINES. AN ON-BOARD EVALUATION TECHNIQUE TO 
MONITOR FATIGUE ...................................................................................................................................................... 102

F. Cianetti, A. Cetrini, M. L. Corradini, G. Ippoliti, G. Orlando 
 

FABRICATION OF FLUIDIC REACTORS BY A CUSTOMIZED 3D PRINTING PROCESS.............................. 113
Sandro Barone, Marcello Braglia, Roberto Gabbrielli, Salvatore Miceli, Paolo Neri, Alessandro Paoli, Armando 
Viviano Razionale 

 

3D VIBRATION MEASUREMENTS BY A VIRTUAL-STEREO-CAMERA SYSTEM BASED ON A 
SINGLE LOW FRAME RATE CAMERA ..................................................................................................................... 122

Sandro Barone, Paolo Neri, Alessandro Paoli, Armando Viviano Razionale 
 

EXPERIMENT BASED MODELING OF THE MECHANICAL EXPANSION OF TUBES FOR 
THE CONSTRUCTION OF HEAT EXCHANGERS .................................................................................................... 130

Massimiliano Avalle, Alessandro Scattina 
 

FEM THERMAL ANALYSIS OF A SEMI-ACTIVE DIFFERENTIAL ..................................................................... 145
T. Novi, C. Carcasci, C. Certosini, R. Capitani, C. Annicchiarico 

 

DEFECT DETECTION IN ADDITIVELY MANUFACTURED TITANIUM PROSTHESIS BY 
FLYING LASER SCANNING THERMOGRAPHY ..................................................................................................... 165

Nicola Montinaro, Donatella Cerniglia, Giuseppe Pitarresi 
 

EFFECTS OF ENVIRONMENT AND STRESS CONCENTRATION FACTOR ON TI-6AL-4V 
SPECIMENS SUBJECTED TO QUASI-STATIC LOADING...................................................................................... 173

S. Baragetti, E. Borzini, E. V. Arcieri 
 

FATIGUE LIFE EXTIMATION OF A MILITARY AIRCRAFT STRUCTURE SUBJECTED TO 
RANDOM LOADS ............................................................................................................................................................ 183

G. Zucca, F. Cianetti, M. Palmieri, C. Braccesi, F. De Paolis 
 

DESIGN AND MANUFACTURE OF HYBRID ALUMINUM/COMPOSITE CO-CURED TUBES 
WITH VISCOELASTIC INTERFACE LAYER............................................................................................................ 196

Marco Povolo, Luca Raimondi, Tommaso Maria Brugo, Angelo Pagani, Dario Comand, Luca Pirazzini, Andrea 
Zucchelli 

 



NUMERICAL AND EXPERIMENTAL ASSESSMENT OF THE STATIC BEHAVIOR OF 3D 
PRINTED RETICULAR AL STRUCTURES PRODUCED BY SELECTIVE LASER MELTING: 
PROGRESSIVE DAMAGE AND FAILURE ................................................................................................................. 204

Franco Concli, Andrea Gilioli 
 

WORKING CYCLE REQUIREMENTS FOR AN ELECTRIFIED ARCHITECTURE OF A 
VERTICAL FEED MIXER VEHICLE........................................................................................................................... 213

Francesco Mocera, Aurelio Somà 
 

THE IMPORTANCE OF DYNAMIC BEHAVIOUR OF VIBRATING SYSTEMS ON THE 
RESPONSE IN CASE OF NON-GAUSSIAN RANDOM EXCITATIONS ................................................................. 224

C. Braccesi, F. Cianetti, M. Palmieri, G. Zucca 
 

A POSSIBLE USE OF SMART THERMOGRAPHY FOR THE CONTROL OF GFRP 
COMPOSITE LAMINATE .............................................................................................................................................. 239

M. De Giorgi, R. Nobile 
 

SIMULATION OF CRASH EVENTS FOR AN ELECTRIC FOUR WHEEL VEHICLE ........................................ 249
Lorenzo Berzi, Niccolò Baldanzini, Daniele Barbani, Massimo Delogu, Ramses Sala, Marco Pierini 

 

BIO-INSPIRED SOLUTION FOR OPTIMAL ADHESIVE PERFORMANCE......................................................... 265
A. Papangelo 

 

DESIGN OF A NEW INTERVERTEBRAL DISC PROSTHESIS: A NUMERICAL APPROACH ........................ 274
Guido La Rosa, Graziano Basile, Giovanna Fargione, Fabio Giudice 

 

A NOVEL COMPOSITE BOLTED JOINT ELEMENT: APPLICATION TO A SINGLE-BOLTED 
JOINT................................................................................................................................................................................. 281

Valerio G. Belardi, Pierluigi Fanelli, Francesco Vivio 
 

VISCOELASTIC EXPERIMENTAL CHARACTERIZATION OF FLAX/EPOXY COMPOSITES...................... 296
P. M. Giuliani, O. Giannini, R. Panciroli 

 

A NUMERICAL PROCEDURE FOR EVALUATING PHYSICAL PARAMETERS OF 
ERGONOMIC ASSESSMENT FOR CART PUSHING/PULLING TASKS............................................................... 304

A. Greco, R. Sepe, F. Caputo 
 

GREEN SANDWICH STRUCTURES UNDER IMPACT: EXPERIMENTAL VS NUMERICAL 
ANALYSIS ......................................................................................................................................................................... 317

Simonetta Boria, Elena Raponi, Fabrizio Sarasini, Jacopo Tirillò, Luca Lampani 
 

A MIXED NUMERICAL APPROACH TO EVALUATE THE DYNAMIC BEHAVIOR OF LONG 
TRAINS .............................................................................................................................................................................. 330

N. Bosso, A. Gugliotta, N. Zampieri 
 

DESIGN OF A TEST RIG FOR RAILWAY AXLE-BOXES ....................................................................................... 344
N. Bosso, A. Gugliotta, N. Zampieri 

 

COMPARISON OF NUMERICAL MODELS FOR ACOUSTIC EMISSION PROPAGATION............................. 353
A. Chiappa, F. Giorgetti, A. Marzani, M. Messina, G. Augugliaro, C. Mennuti, M. E. Biancolini 

 

3D STRIP MODEL FOR CONTINUOUS ROLL-FORMING PROCESS SIMULATION ....................................... 370
Luca Esposito, Alcide Bertocco, Raffaele Sepe, Enrico Armentani 

 

DROP TEST SIMULATION AND VALIDATION OF A FULL COMPOSITE FUSELAGE 
SECTION OF A REGIONAL AIRCRAFT .................................................................................................................... 380

D. Perfetto, A. De Luca, G. Lamanna, A. Chiariello, F. Di Caprio, L. Di Palma, F. Caputo 
 

NUMERICAL AND EXPERIMENTAL VALIDATION OF A NON-STANDARD SPECIMEN FOR 
UNIAXIAL TENSILE TEST............................................................................................................................................ 392

Lorenzo Bergonzi, Matteo Vettori, Alessandro Pirondi, Fabrizio Moroni, Francesco Musiari 
 

FATIGUE CRACK GROWTH IN A COMPRESSOR STAGE OF A TURBOFAN ENGINE BY 
FEM-DBEM APPROACH................................................................................................................................................ 404

Venanzio Giannella, Michele Perrella, Valery N. Shlyannikov 
 

AUTOMATIC SHAPE OPTIMIZATION OF STRUCTURAL COMPONENTS WITH 
MANUFACTURING CONSTRAINTS ........................................................................................................................... 416

Stefano Porziani, Corrado Groth, Marco Evangelos Biancolini 
 

ANALYSIS OF BISTABLE COMPOSITE LAMINATE WITH EMBEDDED SMA ACTUATORS ...................... 429
Yogesh Gandhi, A. Pirondi, L. Collini 

 

MECHANICAL CHARACTERIZATION OF A NEW LOW CARBON BAINITIC STEEL FOR 
HIGH PERFORMANCE CRANKSHAFT ..................................................................................................................... 438

Paolo Citti, Alessandro Giorgetti, Ulisse Millefanti 
 

STRUCTURAL VALIDATION OF A REALISTIC WING STRUCTURE: THE RIBES TEST 
ARTICLE ........................................................................................................................................................................... 448

Corrado Groth, Stefano Porziani, Andrea Chiappa, Francesco Giorgetti, Ubaldo Cella, Fabrizio Nicolosi, 
Pierluigi Della Vecchia, Franco Mastroddi, Giuliano Coppotelli, Marco Evangelos Biancolini 

 

DIES FOR PRESSING METAL POWDERS TO FORM HELICAL GEARS............................................................ 457
Enrico Armentani, Angelo Mattera, Raffaele Sepe, Luca Esposito, Francesco Naclerio, Gian Filippo Bocchini 

 



CRACK PROPAGATION ANALYSIS OF NEAR-SURFACE DEFECTS WITH RADIAL BASIS 
FUNCTIONS MESH MORPHING ................................................................................................................................. 471

Francesco Giorgetti, Riccardo Cenni, Andrea Chiappa, Matteo Cova, Corrado Groth, Edoardo Pompa, Stefano 
Porziani, Marco Evangelos Biancolini 

 

FEM-DBEM APPROACH TO SIMULATE CRACK PROPAGATION IN A TURBINE VANE 
SEGMENT UNDERGOING A FATIGUE LOAD SPECTRUM .................................................................................. 479

Venanzio Giannella, Edoardo Vivo, Massimo Mazzeo, Roberto Citarella 
 

COHESIVE LAW IDENTIFICATION OF ADHESIVE LAYERS SUBJECT TO SHEAR LOAD 
THE TWICE NOTCHED FLEXURE TEST .................................................................................................................. 492

Gabriele Cricrì 
 

MULTI-AXIAL FATIGUE NUMERICAL CRACK PROPAGATION IN CRUCIFORM 
SPECIMENS ...................................................................................................................................................................... 499

Venanzio Giannella, Renato Esposito 
 

MODELING THE EFFECTS OF TOLERANCES AND ASSEMBLY ERRORS ON THE OPTICAL 
PERFORMANCES OF PARABOLIC COLLECTORS IN A CONCENTRATING SOLAR POWER 
SYSTEM............................................................................................................................................................................. 507

F. Cadini, M. Fossati, M. Donati, S. Cardamone, M. Giglio 
 

LIFE CYCLE ASSESSMENT IN THE AUTOMOTIVE SECTOR: A COMPARATIVE CASE 
STUDY OF INTERNAL COMBUSTION ENGINE (ICE) AND ELECTRIC CAR ................................................... 521

Francesco Del Pero, Massimo Delogu, Marco Pierini 
 

A CONTINUOUS MODEL FOR THE RAILWAY TRACK ANALYSIS IN THE LATERAL PLANE .................. 538
M. Catena, A. Gesualdo, S. Lisi, F. Penta, G. P. Pucillo 

 

ON THE LATERAL STABILITY OF THE SLEEPER-BALLAST SYSTEM ........................................................... 553
Giovanni Pio Pucillo, Francesco Penta, Maddalena Catena, Stefano Lisi 

 

ANALYSIS OF CRACK TRAPPING IN 3D PRINTED BIO-INSPIRED STRUCTURAL 
INTERFACES ................................................................................................................................................................... 561

Chiara Morano, Luigi Bruno, Leonardo Pagnotta, Marco Alfano 
 

COMBINED USE OF CONFOCAL MICROSCOPY AND DIC FOR 3D DISPLACEMENT 
VECTOR MEASUREMENT ........................................................................................................................................... 567

Luigi Bruno 
 

A SENSITIVITY ANALYSIS ON THE DAMAGE DETECTION CAPABILITY OF A LAMB 
WAVES BASED SHM SYSTEM FOR A COMPOSITE WINGLET .......................................................................... 578

A. De Luca, D. Perfetto, A. De Fenza, G. Petrone, F. Caputo 
 

PRELIMINARY INVESTIGATION ON IMPACT RESISTANCE OF ADDITIVE 
MANUFACTURED TI-6AL-4V....................................................................................................................................... 589

Gabriel Testa, Gianluca Iannitti 
 

EXPERIMENTAL EVALUATION OF THE ADHESION OF A FRCM-TUFF STRENGTHENING 
SYSTEM............................................................................................................................................................................. 594

Renato S. Olivito, Rosamaria Codispoti, Carmelo Scuro, Saverio Porzio 
 

Author Index 




