IAF Materials and Structures
Symposium

Held at the 74th International Astronautical Congress
(IAC 2023)

Baku, Azerbaijan
2 — 6 October 2023

ISBN: 978-1-7138-8558-0



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

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

Copyright© (2023) by International Astronautical Federation
All rights reserved.

Printed with permission by Curran Associates, Inc. (2024)

For permission requests, please contact International Astronautical Federation
at the address below.

International Astronautical Federation
100 Avenue de Suffren

75015 Paris

France

Phone: +33 14567 4260
Fax: +33142732120

www.iafastro.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

SPACE STRUCTURES I - DEVELOPMENT AND VERIFICATION (SPACE VEHICLES AND
COMPONENTYS)

SYNTHESIS OF DICARBOXYLATE DERIVATIVES WITH ANTIMICROBIAL PROPERTIES................... 1
Ravana Gurbanova, Afsana Hasanova, Narmina Guliyeva, Zahra Fataliyeva

MORPHOLOGY OF POLYHEDRAL SPACE HABITAT MODULES - IDENTIFYING THE
IDEAL FORM USING MULTI-CRITERIA ANALY SIS ..ottt ettt sttt ste e e s s ette s e seatae e s svanasssvtaeesans 5
Elliott Ruzicka

PASSIVE THERMAL EXPANSION COMPENSATION MECHANISM DESIGN USING FEM

FOR OFF-AXIS OPTICAL PAYLOAD IN LOW EARTH ORBIT SMALL SATELLITE.........ccccccoovcvveivnnen. 20
Punnathone Songjakkaew, Pakorn Boonpetch, Punyavud Tomeboon, Burisaphol
Fueangwong, Pearachad Chartsiriwattana, Sedthawatt Sucharitpwatskul

EFFECT OF GEOMETRIC PARAMETERS OF CONSTITUENT MEMBERS ON THE
STRUCTURAL BEHAVIOUR OF THE LATTICE TRUSS BEAM FOR SPACE APPLICATIONS .............. 33
Litesh Sulbhewar, Colin R. McInnes

A PNEUMATIC SEPARATION SYSTEM FOR ROCKET SEPARATION.........cceiiiiiinienieniieeeeeie e sie e 34
Aizhen Ming

INVESTIGATION OF INTEGRATION OF ANNULAR FIN CONFIGURATION AND

GEOMETRY FOR IMPROVED THERMAL MANAGEMENT OF ROCKET NOZZLES:

DESIGN, ANALYSIS, AND OPTIMIZATION ..ottt it cee et stee et e e steeste e s steesntaesnteesbaesteesnbessnressnneas 41
Sriram Kumar, Saravanakumar R, Bharath Srinivas S, Faheem H

DESIGN OPTIMIZATION OF CUBIC IN SHAPE PRESSURANT TANK FOR CUBESAT'S
PROPULSION SYSTEM ..ottt e b st sr bbb s r b sne s 56
Georgy Shcheglov, Alexei Mordovskiy

SPACE STRUCTURES 11 - DEVELOPMENT AND VERIFICATION (DEPLOYABLE AND
DIMENSIONALLY STABLE STRUCTURES)

THERMAL STRESSES AND BUCKLING OF VARIABLE STIFFNESS COMPOSITE
| BN AN N SRRSO 63
Alfonso Pagani, Enrico Zappino, Rebecca Masia, Francesca Bracaglia, Erasmo Carrera

A HIGHER-ORDER BEAM FINITE ELEMENT FOR THE FOLDING ANALYSIS OF
COMPOSITE-MADE BOOMS WITH SILICONE MATRIX AND CARBON FIBERS ........cccccevviiviieine, 71
Riccardo Augello, Alfonso Pagani, Piero Chiaia, Erasmo Carrera

ANALYSIS OF OUT-OF-PLANE THERMAL DEFORMATION OF THE ULTRALIGHT
PHASED ARRAY ANTENNA L...ootiiiiiiiiiiiii ettt ettt e e s e bbbt e e e e e s s e bbb et e e s s s e abb b b e e e eeesssaabbbaaeeeeeesaases 77
Ryo Higuchi, Tomohiro Yokozeki, Takahira Aoki

UNFOLDING METHODS OF A TWO ORDERS OF MAGNITUDE MECHANICAL VOLUME

REDUCED SPHEROID TUMBLEWEED MOBILE IMPACTOR..........cc.coiiiiiiiiie e 85
Nils Neumeister, Mikhail Maximchuk, Marco Zambolin, Ben Placke, Yara Eggenfellner, Arun
Osman, Yasmine Mafoutsis, Sabin lllegitim, Michael Sandrieser, Julian Rothenbuchner



A PROPOSAL FOR A LIGHTWEIGHT DEPLOYABLE LARGE MEMBRANE DIPOLE ARRAY
ANTENNA Lt r et r et h Rt E e Rt s e e R e e Rt e e b e e R e e h e R e e e R e Rt e E e Rt R R e R n e r e nne s 100
Ryohei Orii, Takeru Nakamura, Yasuyuki Miyazaki

NON-INERTIAL STRUCTURAL EFFECTS IN FLEXIBLE SPACECRAFT WITH SPINNING
F-N 23 3 DN D YN G 5 TSR 104
David Paolo Madonna, Paolo Gasbarri, Mauro Pontani, Fabrizio Gennari

TENSEGRITICAL MODEL ROCKET FUSELAGE BASED ON PRISMATIC UNIT CELLS

STRUCTURES FOR IMPACT ABSORBING AND ENERGY DISTRIBUTING PURPOSES.........ccccvvvvee... 115
Mariana Salazar, Bryan Méndez Medina, Fanny Mariana Solis Gonzdlez, Michele Angeline
Ulloa Escalante, Abigail Gonzalez-Alcdzar

PRELIMINARY DESIGN OF A CUBESAT DEMONSTRATOR FOR AN ORIGAMI-INSPIRED
DEPLOYABLE STRUGCTURE .....coiuiitiiiiitt ittt sttt e sttt se et e sbesbesneesee e enbesaesbenne e 122
Joshika Sachithanandan, Ines Uriol Balbin, Pablo Solano-Lopez

RELAXATION EFFECTS DUE TO THE STOWAGE PHASE ON THE DEPLOYMENT OF
ULTRA-THIN COMPOSITE BOOM S ...ttt ettt e ettt tesa s e e e et ea s s s seeasesastassreseressranaareeesessnens 134
Flavia Palmeri, Daniele Tortorici, Susanna Laurenzi

ANALYSIS OF THE ANGULAR MOTION DYNAMICS OF A PROSPECTIVE DESCENT
VEHICLE EQUIPPED WITH A DEPLOYABLE BRAKING ......cccccoiiiiiiiiiiini s 139
Vsevolod Koryanov, Andrey Kukharenko

DEGRADATION PROCESSES OF AL/MGF2 UV TELESCOPE MIRRORS UNDER HIGH

LD 2 = (0 1 10 1 SRR 147
Daria Pasynkova, Pavel Novikov, Dmitry Chesnokov, Valery Zhupanov, Victor Telekh, Andrei
Skriabin

ADDITIVE MANUFACTURING WITH MOLTEN LUNAR REGOLITH UNDER VACUUM
CONDITIONS ...ttt et r et bRt r et E e Rt b e e Rt b e e Rt r ettt r et e nr e renr e 151
Simon Stapperfend, Stefan Linke, Kai-Uwe Hess, Donald Bruce Dingwell, Enrico Stoll

SPACE STRUCTURES - DYNAMICS AND MICRODYNAMICS

KEYNOTE: 11TH PAOLO SANTINI MEMORIAL LECTURE - STRUCTURAL INTEGRITY

OF SPACE VEHICLES AND STRUCTURES SUBJECT TO MOTION, THERMO-

STRUCTURAL DYNAMICS AND ENVIRONMENTAL EFFECTS ......cocciiiiiiiiiinieee s 163
Harijono Djojodihardjo

NONLINEARITIES AND HIGH ORDER EFFECTS ON MEMBRANES VIBRATION..........ccccveeviiennnnne 187
Alfonso Pagani, Rodolfo Azzara, Marianna Valente, Erasmo Carrera

DEVELOPMENT OF REACTION WHEEL BALANCING PLATFORM FOR

NANOSATELLITE APPLICATION ...coiiiiiiittiiiie ettt ettt e e sttt e s e e s st bbbt e s s e e s s sbbbbae s s e e s sebbabaeeseeans 194
Gueddache Brahim, Belaidi Elyazid, Aissa Boutte, Mohammed Berroua Benzina, Kada
Hadda

SCALING, MANUFACTURING AND OPERATIONS OF A FREE-FLOATING PLATFORM

FOR THE ON-GROUND TESTING OF ROBUST COLLOCATED CONTROL FOR A LARGE

FLEXIBLE SATELLITE.......coi ittt ettt ettt s e e e e e st e e e e e e e e sab b b aaseeeessabbbbeeesesssabbeaaeasesssanses 200
Marco Sabatini, Paolo lannelli, Paolo Gasbarri, Giovanni B. Palmerini, Federica Angeletti,
Finn Ankersen



STATE SPACE MODELING AND ESTIMATION OF FLEXIBLE STRUCTURE USING THE
THEORY OF FUNCTIONAL CONNECTIONS ......ottiiiitiiiiittie ettt ee st e s sttee s s sttt s s s sares e s sabasessbbassssssaesssrnaeeas 216
Carlo Lombardi, Riccardo Bevilacqua

DYNAMIC SIMULATION OF WRAP-RIB ANTENNA BY RAILEIGH-RITZ METHOD .............cooeuvvee.. 231
Tetsuo Yasaka

A VTVL PROTOTYPE FOR FLIGHT CONTROL ALGORITHM VERIFICATION AND STEM
EDUCATION ..ottt bbb bbb bbb bbb e bt e e b na e nr e 239
Rui Zhang, Haoliang Yang, Yingcheng Wang

AUGMENTED FAULT-TOLERANT DYNAMIC SLIDING MODE CONTROL OF FLEXIBLE-
JOINT SPACE MANIPULATORS ....ooitiiiieiie ittt sttt ettt st steesteateaneesseesneesbeenbeessesnaesseesseeneeaneas 243
Xiaoyan Yu, Xiangling Chen, Tianyu Gao

TIME-DELAY ESTIMATION BASED ADAPTIVE IMPEDANCE CONTROL OF A FREE-
FLYING SPACE MANIPULATOR’S WIPING A SURFACE ...ttt aae s 252
Tao Lin, Jiawei Zheng, Qingzhen Chen, Xiaoyan Yu

STUDY ON THE TRANSONIC DISTRIBUTED AERODYNAMIC CHARACTERISTICS OF
LARGE LENGTH SLENDER RATIO ATRCRAFT .....ooiiiiiiii ettt et 260
Jing Ma

ADVANCED MATERIALS AND STRUCTURES FOR HIGH TEMPERATURE
APPLICATIONS

DESIGN OF ANOVEL INTEGRATED STRUCTURE CONSIDERING HEAT-TRANSPORT
AND LOAD-BEARING CAPACITIES FOR HYPERSONIC VEHICLES. ........cccooiiiiiiinecieee e 265
Jian-Jun Gou, Hang Zhao, Ligiang Ai, Jiaxin Hu, Chunlin Gong

HEAT-RESISTANT MOSI2 — NBSI2 AND CR-NI COATINGS FOR ROCKET ENGINE

COMBUSTION CHAMBERS AND RESPECTIVE VACUUM-ARC DEPOSITION

TECHNOLOGY ..ttt sttt ar et er et r ettt r et b e r ettt r et et r et nr e renrns 270
Volodymyr Nadtoka, Iryna Husarova, Maksym Kraiev, Andrey Borisenko, Dmytro Bondar

THERMAL STABILITY OF POLYMER DERIVED ULTRA-HIGH TEMPERATURE CERAMIC
MATRIX COMPOSITES ...ttt e e e e e ettt e e e e s et b bbbt e e e e s s s bbb baeeeesessabbbbaeeseessaases 273
Luca Zoli, Francesca Servadei, Diletta Sciti

ANISOTROPIC COMPOSITE HEAT-SHIELDING MATERIALS BASED ON GLASSY
CARBON AND PYROLYTIC GRAPHITE: ANALYZING EFFECTIVENESS IN CASE OF A

RE-ENTRY MODULE OF ALUNAR PROBE ...ttt e e abaaa e e e e sanns 280
Victor Leonov

PROCESSING AND TESTING OF UHTCMCS FOR AEROSPACE APPLICATIONS.....ccccceovvieeeeieeeeenes 285
Diletta Sciti

THE IMPORTANCE OF USING THERMAL BARRIER COATINGS IN AERO GAS TURBINE

ENGINES. CERAMIC MATERIALS FOR THERMAL BARRIER COATINGS: A REVIEW AND

CURRENT STATUS ...ttt sttt sttt e e s eesbeste st e seemeeseesaesbesaease et e emeeneesaesbesaeaaeeseeneeneensenteseeenennes 291
Adalat Samadov, Tural Usubaliyev, Ibrahim Muradzade

UNLEASHING THE POTENTIAL OF CERAMIC MATRIX COMPOSITES FOR HYPERSONIC
FLIGHT ..ottt bbbt bbb £t s e h Rt E e b e b et et ne e bbbt b et e e nr e n et en e 300
Joyjit Barua, Eyrn Scarlet Sagala, Ismael Bencheikh



ZRO2 REINFORCED ABLATIVE MATERIAL SUITABLE FOR THE THERMAL

PROTECTION SYSTEM OF ULTRA-HIGH TEMPERATURE IN SOLID ROCKET MOTOR

COMBUSTION CHAMBER .......oooiiiiiiii ittt ettt et nn e nn s 301
Mengfei Guo

CHALLENGES AND SOLUTIONS FOR HIGH-TEMPERATURE APPLICATIONS IN SPACE:
MATERIALS AND STRUCTURES FOR SPACECRAFT AND SATELLITES"......ccooveiiieeeee e, 317
Mohammed Umar, Shreesha S, Vageesha Sharma, Solomon D'Costa, G R Tarun

DESIGN OF THERMAL PROTECTION BASED ON CARBON AEROGEL COMPOSITE
STRUCTURE OPTIMIZATION .......oeotiiitiiiiiticen ettt 327
Margarita Salosina, Oleg Alifanov, Aleksey V. Nenarokomov

ADVANCEMENTS IN MATERIALS APPLICATIONS AND RAPID PROTOTYPING

ADDITIVE MANUFACTURING OF TWO-DIMENSIONAL INKS FOR IN-SPACE

MANUFACTURING OF ADVANCED SENSORS AND ENERGY STORAGE........ccccoocviieiiiieiie e, 335
Fereshteh Rajabi Kouchi, Tony Valayil Varghese, Nicholas McKibben, Ariel E. Briggs, Jacob
Manzi, Nagsh E Mansoor, Hailey Burgoyne, Mia Busuladzic-Begic, Isaac M. Estrada, Josh
Eixenberger, Harish Subbaraman, David Estrada

FEASIBILITY OF IN-ORBIT 3D PRINTING OF CONTINUOUS FIBRE REINFORCED
(001 50 ) 1 = TP 348
Declan Jonckers, Niklas Kyriazis, Aditya Thakur, Bo Wang, Libo Yan

DEVELOPMENT OF A REGENERATIVELY COOLED NOZZLE EXTENSION BY ADDITIVE
MANUFACTURING FOR THE THRUST CHAMBER OF A CRYOGENIC LIQUID ROCKET

Daniele Liuzzi, Pietro Tadini, Gianmarco Brunetti, Daniele Drigo

3D PRINTING OF SHAPE MEMORY ALLOYS FOR COMPLEX ARCHITECTURES OF

SMART STRUCGTURES ... ettt ettt e e e e e et e e e e e e e s bbb et eeeeesseb b e b teeseessaasbbbaeeseeesesssrbanes 367
Tiziana Biasutti, Paolo Bettini, Adelaide Nespoli, Antonio Grande, Tanya Scalia, Marta
Albano, Bianca Maria Colosimo, Giuseppe Sala

ADDITIVE MANUFACTURING OF COPPER COMPONENTS FOR THE SPACE SECTOR:
TECHNOLOGY COMPARISON, OPPORTUNITIES AND CHALLENGES .......ccccoooiiiieiee e 379
Marco Grasso, Tanya Scalia, Marco Pizzarelli, Giuseppe D'Amore, Bianca Maria Colosimo

WIRE-ARC ADDITIVE MANUFACTURING (WAAM) FOR SPACE APPLICATION.........ccccocevienieeniennn. 392
Sumant Hemant Jadhav, Krishna Bulchandani

DESIGN AND STANDARDISATION OF ADDITIVE MANUFACTURING FOR SPACECRAFT
ST RIU CT URES .ottt ettt ettt ettt ettt et e ettt e et eseeee et e st e eeeeese e e st aeseeetesssaseseeeeessnenreeeeenssnnnnreeenens 393
Didunoluwa Obilanade

EFFECTS OF MACHINE PARAMETERS ON SPACE COMPONENTS MANUFACTURED
THROUGH SLM ...ttt sttt ettt r ettt r ettt er et nn e renrns 406
Davide Zuin, Simone La Luna, Francesco Fabbri, Filippo Maggi

PERFORMANCE IMPROVEMENT OF 3D PRINTED FUNCTIONAL PARTS THROUGH THE
USE OF UNCONVENTIONAL CONTINUOUS FIBER REINFORCEMENTS........ccccoiiiiiiiiiiieiee e 415
Enrico Zappino, Alfonso Pagani, Erasmo Carrera



SPACE ENVIRONMENTAL EFFECTS AND SPACECRAFT PROTECTION

OPTIMIZATION OF SATELLITE SPACE RADIATION SHIELDING........cccccoereineninenienisesenese e
Oleg Dotsenko

VOLTAGE REGULATOR RADIATION QUALIFICATION CASE STUDY ....ocoviiiiieieerieeie e see e
Ahmad Albakri, Ahmed Alhadidi, Abdullah Alsubaihi, Meteb Albakri, Nayef Alshamlan

RADIATION SHIELDING TECHNOLOGIES FOR DEEP SPACE EXPLORATION

DEVELOPMENT AND ASSESSMENT OF ADVANCED COMPOSITE MATERIALS AND

THEIR EFFECTIVENESS IN REDUCING SPACE RADIATION EXPOSURE.......cccccceeiiiiiiiiiieeec i,
Sudarsan Nerella, Aakash Preetham

APPLICATION OF AMORPHOUS METAL THERMAL SPRAY COATING FOR NON-

LUBRICANT WEAR-RESISTANT MOBILITY COMPONENTS FOR THE LUNAR

ENVIRONMENT ...ttt sttt ettt b e b et s et e b e sh e e s be ekt et e eae e ehe e ebe e eb e e bt e s bt enbeebbesbeesbeesbeenbeaneas
Antonio Stark, Kangsan Kim, Yeongseop Kim

IN-SPACE MANUFACTURING BY PHOTOPOLYMER EXTRUSION: INVESTIGATION OF
DIFFERENT PHOTOPOLYMERS UNDER HIGH VACUUM CONDITIONS.........cccccoiineinireieneneennennes
Michael Kringer, Markus Pietras, Philipp Reiss, Ugo Lafont, Thomas Sinn

CROSS-LINKED POLY(VINYL ALCOHOL)/BORIC ACID GELS FOR RADIATION

SHIELDING APPLICATIONS ...ttt ettt ettt et e e e e s s bbbt e e e e s s st bbbt e e e e s s s sabbbbeeseeesssabrbanas
Lucia Lambertini, Giuseppe Coccarelli, Elisa Toto, M. Gabriella Santonicola, Susanna
Laurenzi

EFFECTS OF UV-C EXPOSURE ON COMPOSITES MATERIALS MADE OF RECYCLED
CARBON FIBERS ....coeiiiiiii ittt ettt e e e ettt e s e e s s ettt s e e s s essba bt et s eessa s bbb aeeseessessaebaeesesesesbbbaeeseeessssrbeeees
Daniele Tortorici, Elisa Toto, M. Gabriella Santonicola, Susanna Laurenzi

SPACE ENVIRONMENTAL EFFECTS AND SPACECRAFT PROTECTION: RESEARCH
TRENDS, CHALLENGES AND OPPORTUNITIES.......ooti ittt ettt sstes e s e e s ebba e sentae e sanaee s
1lkin Aliyev, Islam Ibrahimov

MEASURING WEAR AND ABRASIVE RESISTANCE OF AIR PLASMA SPRAYED
ALUMINUM OXIDE COATINGS FOR LUNAR EXPLORATION ......cccccoiitiieiiiiie et
Perla Latorre, Quentin Fouliard, Christopher Wohl, Valerie Wiesner, Seetha Raghavan

AGEING PROCESS ANALYSIS OF SOLAR PANELS IN GRAVEYARD GEO ORBIT FOR
REUSABILITY POTENTIAL ...ttt ettt ettt e ettt satee e s st e e s abta s s s bteesssabaessanbassessbeeessssbasesanseesesanens
Robin Drevet, Vitali Braun, Margot Clauss, Rene Laufer

STUDYING THE EFFECTS OF SPACE ENVIRONMENTAL FACTORS ON THE FATIGUE
BEHAVIOR OF A MATERIAL ON SPACECRAFT’S BODY oooiiiiiiitiiiiee ettt
Shubham Das

SPACE VEHICLES — MECHANICAL/ROBOTIC/THERMAL/FLUIDIC SYSTEMS

STUDY OF GAS FLOW BY INVERSE PROBLEMS TECHNIQUE .........ccccoiiiiiiieneee e
Alena V. Morzhukhina, Aleksey V. Nenarokomov, Dmitry Reviznikov, Daria Neverova, Sergey
Budnik, Dmitry M. Titov

EXTENDING SATELLITE UPTIME THROUGH ROBOTIC MAINTENANCE........ccccoeiiiiniineneesienes
Tuncay Isgenderli, Ali Rustamov, Arzu Mirzabayova



MINIMAL-HEATING THERMAL MANAGEMENT DESIGN FOR LOW-MASS, POWER-
CONSTRAINED TUMBLEWEED MOBILE IMPACTORS ON MARS......coiiiiiieiieie e 498
Mihai Coman, Dimitri Buryak, One Mikulskyte, Michael Sandrieser, Julian Rothenbuchner

FEASIBILITY OF MULTI-AXIAL GECKO GRIPPING FOR ACTIVE DEBRIS REMOVAL................... 510
Kristina Andreyeva, Haley Topper, Pierson Lintala, Tristan Griffith, David Barnhart

THRUST VECTOR CONTROL FOR CONTROLLED DEORBITATION — DEVELOPMENT
A B I N N PSPPSR 518
Ewa Majewska, Cezary Chmielewski, Jacek Musial, Filip Czubaczynski, Michal
Ranachowski, Witold Wasowski, Dominka Pytlak, Adrian Morawiec, Damian Pawluk,
Krzysztof Kolakowski, Kamil Knychala, Lukasz Dadej, Rafal Sikorski, Mateusz Pakosz,
Maciej Borys, Michal Bogonski, Pawel Nowakowski

TEMPERATURE STABILIZATION DEVICE’S DESIGN AND IMPLEMENTATION METHOD
FOR NANOSATELLITE SYSTEM ....ooiiiiiiiiiiiiiiiie e 528
Kikuko Miyata, Masaki Yamagata

THERMAL VACUUM TESTS CAMPAIGN FOR THE AMAZONIA 1 SATELLITE .....cccccoovviviiiiiienie 536
Neisy Forhan, Denio Lemos Panissi, Marcio Bueno Dos Santos, Vinicius Derrico, Geilson
Loureiro

MACHINE LEARNING BASED THERMAL FAILURE DETECTION IN THERMAL VACUUM
TESTING ...ttt bbb e E b bbb e b et ne e bR bbbt 548
Yaqoob Alqassab, Aysha Alharam, Yusuf Algattan

DESIGN OF AN INTEGRATED VEHICLE FLUID SYSTEM BASED ON ENERGY-FLUID
11 N K O 5 0 1L OSSOSO 552
Ligiang Ai, Wei Yang, Wanxuan Zhang, Shengbao Wu, Xiaowei Wang

SPECIALIZED TECHNOLOGIES, INCLUDING NANOTECHNOLOGY

DEVELOPMENT OF A NEURAL NETWORK FOR SOLVING DESIGN AND STRUCTURAL
PROBLEMS ...ttt ettt et s e st e e s hb e e s 2 te e s abe e e abeesabe e oA beesabeeeabeesabesebeeenbesebeesnbeeenbeeenteeetaenbeeans 560
Atzin Fernanda Constantino Gomez, Hasel Ramirez Cortés, Carlos Alfredo Aguilera
Manriquez, Angel Vizquez

ELECTROMAGNETIC CHARACTERIZATION OF LUNAR LAVA TUBES SIMULANTS FOR

A FUTURE MOON BASE ...ttt ettt e s ettt e e e s s et bbb bt e e e e e s s sab b b beeeeesesaabbbaaeeeeessaases 568
Andrea Delfini, Roberto Pastore, Fabrizio Piergentili, Davide Micheli, Mario Marchetti,
Michele Lustrino, Marco Costanzi

EMBEDDING ELECTRONICS WITH TEXTILE BASED SOFT-GOODS USING FRET
O3 1[0 0 T 2 TR 575
Vittorio Netti, Alessia Gloder, Davide Vittori, Alessandro Buscicchio, Andrea Troise

OBTAINING IRON NANOPARTICLES FROM “AZERCHAY” GREEN TEALEAVES .........cccooininne. 581
Milana Suleymanova

GRAPHENE AND GRAPHENE-LIKE MATERIALS: INNOVATION AND FORESIGHT IN
SPACE TRANSPORTATION TECHNOLOGIES .......ccciitiiiiiieieiiene ettt seesnesresneas 582
Tanya Scalia, Marta Albano, Lucia Bonventre, Marco Di Clemente, Maria Letizia Terranova

ORGANIC-INORGANIC HYBRID (OIH) COMPOUNDS FOR SMALL SPACECRAFT
BV SIS (0 )N J T 590
Urszula Wisniewska, Dorota Kowalska, Ewelina Jach, Marek Gusowski, Agnieszka Cizman



DEVELOPMENT OF AN INNOVATIVE TWO-PHASE FLOW COOLING SYSTEM

ENHANCED BY A GRAPHENE EVAPORATIVE LAYER .....oooiiitiii ittt 595
Andrea Delfini, Luca Gugliermetti, Riccardo Restivo Alessi, Paolo Marzioli, Luca Saraceno,
Giuseppe Zummo, Fabio Santoni, Fabrizio Piergentili, Nicola Lisi, Emanuele Serra, Antonio
Scotini, Munzer Jahjah, Riccardo Garofalo, Charles Mwaniki

PARAMETRIC IDENTIFICATION OF HEAT TRANSFER PROCESSES IN HEAT PIPES..........c............. 604
Alena V. Morzhukhina, Oleg Alifanov, Vikulov Aleksey

NUMERICAL INVESTIGATION OF DETONATION SPRAY PROCESS OF SUSPENSIONS
CONTAINING NANO-PARTICLES ......coocttti ittt sttt eetet e ettt e sttt e e s eatae s s sabae e s s ebbeeesassesessabeeessbbesesasreesssabenenas 611
Ivan Yakovenko

USE OF AMORPHOUS ALLOY COATING ON ANGULAR SURFACES TO PREVENT
LUNAR DUST ACCUMULATION ...ttt sttt st sbe e sbeesbeebeesbessaesbeesaeesbeeneeeneas 612
Antonio Stark, Kangsan Kim, Yeongseop Kim

DESIGN AND MANUFACTURING OF AMODULAR, LIGHTWEIGHT AND SCALABLE

REACTION WHEEL SYSTEM FOR SOUNDING ROCKET ROLL CONTROL AND

N N 23 1 50 /272N 1 (0 ) SRR 617
Carlos Serradilla Gil, Nicolas De Jong

SMART MATERIALS AND ADAPTIVE STRUCTURES

PREDICTIVE VIBRATION CONTROL USING TREE DECISION ALGORITHM WITH LOW
ENERGY REQUIREMENTS .....itiiiiiiiiieiite sttt sttt sttt sttt asbe e st e anbaeabaeenbeesnbaennneeans 618
Kanjuro Makihara, Mizuki Abe, Yushin Hara, Koyo Mishima

CARBON COMPOSITE STRUCTURES WITH EMBEDDED FIBER OPTIC SENSORS: A

SMART PROPELLANT TANK FOR FUTURE SPACECRAFT AND LAUNCHERS........ccccccocviiiiniiennns 624
Ahmed E. S. Nosseir, Emanuele Alberto Slejko, Angelo Cervone, Claudio Oton, Fabrizio Di
Pasquale, Stefano Faralli

ANALYSIS AND APPLICATION OF DIEL-ALDER AND SILICONE BASED SELF-HEALING
MATERIALS (SHM) IN AEROSPACE SECTOR. ....cciiiiiieiieie s te et staesteenae e snaesteeneeeneas 641
Jeevitha J L, Krish Dhankar, Vageesha Sharma, Krush Machhi

INNOVATIVE DESIGN AND CONSTRUCTION METHODOLOGIES FOR IN-SITU

MANUFACTURING OF LARGE SENSORIZED STRUCTURES IN FUTURE HUMAN

HABITAT ON THE MOON. ... ...ttt e sttt s e e s s e sab b st s e e e s e st b b et e e s e s s ssabbbbeeeeesssaabbbbseseesssaases 642
Carlo Giovanni Ferro, Roberto Torre, Gilbert Charruaz, Andrea Emanuele Maria Casini,
Aidan Cowley

USE OF SMART MATERIALS FOR STRUCTURAL HEALTH MONITORING IN AEROSPACE
STRUGCTURES ...ttt sttt bttt a et bt e ehe e bt e bt ea b e eh b e eb e e she e ebe e abe e beemeeemeeebeenbeenbeenbeanbenreens 651
Hasel Ramirez Cortés, Atzin Fernanda Constantino Gomez, Angel Vizquez

ADAPTATIVE FIN STRUCTURES BASED ON TENSEGRITY ACCORDING TO THE

DIFFERENT FLIGHT STAGES OF A MODEL ROCKET ....uvviiiiiiiiiiiiiiie ittt sivraee e sanns 656
Camila Barrios, Bryan Martinez, Mariana Salazar, Michele Angeline Ulloa Escalante, Carlos
Leon

APPLIED ELECTRIC FIELD ON SMART OPTICAL MATERIAL (SOM), ALUMINUM

DOPED-ZINC OXIDE (AZO), SIMULATED BY J.A. WOOLLAM'S (JAW) WVASE

SOFTWARE FOR SPACE APPLICATIONS = PART L.....ocoiiiiiiiiiiiiic ettt et re e 667
John Patrick Harris



INVESTIGATION OF SHAPE MEMORY ALLOY REINFORCED ALUMINIUM METAL
MATRIX COMPOSITE ..ottt r e n et n e nr e nenn e e renn e anennas 670
Deepanjali Rajput, Shashwat Yadav, Namrata Gangil, Arshad Noor Siddiquee

INTERACTIVE PRESENTATIONS - IAF MATERIALS AND STRUCTURES SYMPOSIUM

4D LIDAR AND SENSOR FUSION FOR AUTONOMOUS ROVERS MISSIONS .......cooviee e 680
Oussema Jouini, Alex Moica, Gavin Furtado, Eshana Mariam John, Sgac Space Exploration
Project Group, Daniel Asante, Kangsan Kim, Solomon Appekey, Varsha Santhosh

A COMPREHENSIVE INVESTIGATION AND MECHANICAL CHARACTERIZATION OF

ALUMINUM-BASED METAL MATRIX COMPOSITES REINFORCED WITH BORON

NITRATE AND COPPER SULPHATE FOR ENHANCED AEROSPACE APPLICATIONS ..........ccocvevvnene 687
Sriram Kumar, Bharath Srinivas S, Kirush Ratchagan, Manimaran T, Surender S

ADDITIVE DESIGN OF HEAT SWITCH TECHNOLOGY: LESSONS LEARNED .......ccooceeiviviieeeiieee s 702
Jakub Masek
AN EFFICIENT STRUCTURAL ANALYSIS OF NARITCUBE-1 SATELLITE .....c.covviiiiiicie e 710

Chinathip Narongphun, Chinphat Patanathabutr, Chanoknun Laeguntha, Anuphong
Sangthon, Phongsatorn Saisutjarit

APPLIED ELECTRIC FIELD ON IMPROVED SMART OPTICAL MATERIAL (SOM),
ALUMINUM-DOPED ZINC OXIDE (AZO), CHARACTERIZED BY MODIFIED VARIABLE
ANGLE SPECTROSCOPIC ELLIPSOMETER (VASE) AND INFRARED (IR) CAMERA FOR

N ANl DN o 4 B (07N N (O ) T 7N 2 B OO 716
John Patrick Harris
BENDING ANALYSIS AND TESTING OF A HYPERSONIC ROCKET FINS ..ot 718

Vladislav Yushkevich, Joud Al-Rabadi, Mohammed Omar Nawaz, Henri Massicotte, Gia Lam
Tung Nguyen, Pratap Babu

CCDSS (CARBON COW DUNG SANDWICH STRUCTURE)- RADIATION SHIELDING
IMATERIAL ...ttt r ekt R e ekt R et e Rt e bRt et R e et r e e r e e ne e 742
Vinay Dharmik

CLEARANCE ACCURACY ANALYSIS AND METHOD RESEARCH BASED ON MULTI-
CLOSED-LOOP TRUSS ANTENNA UNIT .....uooiiiiieiiisieseseeeeeeeie sttt ee e e seesaesaesnesseenseseessesseseessesses 750
Xiaofei Ma, Di Wu, Jinbao Chen, Chuanzhi Chen, Jiang Zhao, Shiwei Dong, Fei Lin

DETERMINATION OF THERMAL CONTACT RESISTANCE IN THERMO-VACUUM
CHAMBER EXPERIMENTS ..ooiiitiiii ittt e sttt et e e s s ettt et s e s s sasabtbeeaseessasatbaeeseessesasbaessesssesssbbasaseeesesssrreeess 756
Vaclav Lazar, Jakub Masek, Robert Popela, Ivo Jebdcek

DEVELOPMENT OF A LIFTING BODY SPACE VEHICLE, DESIGNED FOR THE RETURN
OF CARGO AND CREW AFTER THE LUNAR EXPEDITION. ..., 761
Dmitrii Kremnev, Victor Leonov

DEVELOPMENT OF RADIOPROTECTIVE BIO-COATINGS VIA METAL-DOPING OF
MELANIN NANOPARTICLES. ...ttt ittt ettt steanteaseeanaesneessaenteenteanteeneesseesreenseeneeanees 769
Aryan Waghmode

EVALUATION OF A VARIETY OF WOOD MATERIAL IN CUBESAT STRUCTURES .........c.cccovnninene. 778
Yaqoob Alqassab, Aysha Alharam, Yusuf Algattan, Basel Altawil



INFLUENCE OF POST-BUCKLING BEHAVIOR AND MANUFACTURING ERRORS ON THE
ACCURACY OF SPACE-TENSIONED THIN-FILM ANTENNA ......ottiiiiiiiiiecc e iirreee e 785
Xiaotao Zhou, Huanxiao Li, Jianfei Yang, Shiwei Dong, Lin Li, Heow Pueh Lee, Xiaofei Ma,
Xu Yan

INNOVATION, DESIGN, AND IMPLEMENTATION OF NATURAL COMPOSITE

MATERIALS FOR THE DEVELOPMENT OF BIODEGRADABLE STRUCTURES IN

NANOSATELLITES. ...ttt sttt st te st st sttt e st e st e besbesbesbeeseaseeseesbeseeebeabeabeebeeneeseeneebeseesbesre e 796
Valery Pérez Avendaiio, Guadalupe Zapata Castro

LUNAR REGOLITH, SIMULANTS, AND THEIR USE IN LUNAR CONSTRUCTIONS .......ccccccoeivnennas 797
Yusuf Cengiz Toklu
METAMATERIALS AS OPTICAL SOLAR REFLECTORS FOR SATELLITES........cccocviiiiiiiinen 798

Shailabh Bhatnagar, Prakash Kumar, Syed Muzzammil, Jateen Rathod

PHYSICS INFORMED DATA-DRIVEN SYSTEM IDENTIFICATION OF NON-LINEAR
SYSTEMS FOR SPACE EXPLORATION. ......uuiiiiiiiiiiitiie ettt e eetee e s sitee e s stbee s s esbas s s sbaessssabessssnsessssnaessssnseeens 799
Johanne Ekue

PRELIMINARY DESIGN AND EXPERIMENTAL VALIDATION OF AN IMPACT
ATTENUATION SYSTEM FORA SOUNDING ROCKET DATA RECOVERY MODULE .......ccccceeeeiinns 800
Jaime José Romero Leon, Angel Martin, Alvaro Carrasco, Pedro Tallon

SAFETY FACTOR OF CRITICAL STRUCTURAL COMPONENTS IN GLASS-FIBER
REINFORCED PLASTIC SOUNDING ROCKETS ...ttt ettt ettt e e s e sttt s e s s s e ssbbaen s e s s s s snnraeees 801
Hasel Ramirez Cortés, Atzin Fernanda Constantino Gomez

TESTING OF METALGLASS THROUGH A COMPLIANT MECHANISM ......cccccoiiininiieiee e 807
Laura Guadalupe Guajardo Villarreal, Diana Guzman, Luis Fernando Rodriguez Trejo,
Eduardo Azael Hoy Canul, Jose Bibiano Hermosillo Ramirez, Miroslava Zenteno Perez,
Antonio Rojo Narcio, Judith Miriam Angeles Herndndez

STANDARDIZATION OF CUBESAT PLATFORM FOR MASS PRODUCTION
APPLICATIONS ...ttt ettt ettt b et h et b bt b bt e b e bt e e bt b e st e b e bt ne bt h e ne e b e eb e s b eb e eb e st e bt ebennebeane e 818
Eyoas Areda, Yukihisa Otani, Hirokazu Masui, Mengu Cho

THERMAL CONTROL DESIGN OF REMOTE-SENSING SPACECRAFT ON ELLIPTICAL

SUN-SYNCHRONOUS ORBIT .....ocuiiiiiriiiiiniiiiiniisenres et 825
Byungho Lee

EVOLVABILITY OF COMMERCIAL SPACE OPERATIONS THROUGH SOFTGOODS

TECHNOLOGY ADVANCEMENTS ...ttt e b 834
Shawn Buckley

NITINOL BIOMIMETIC COMPLIANT MECHANISM FOR DEEP SPACE EXPLORATION
TESTED ONBOARD THE ISS ON MISSE PLATFORM. ......ccoiiiiiii it see e 836
Omar Saldana Penetro, Arlette Pamela Silva Hernandez, Nadia Lizbeth Zenteno Perez,
Flavio Enrique Heredia Lopez, Maximiliano Flores Rubio, Jonathan Cruz Lopez, Laura
Guadalupe Barajas Martell, Luis Raul Tovar Contreras, Katia Marques Lombardo, Aurea
Regina Guzman Montero, Ivan Fernando Galaviz Mendoza, Gerardo Pérez Mora, Jose Luis
Rodriguez Munioz

THE LESSON LEARNED OF FACING THEOS-2A BATTERY THERMAL HANDLING ISSUE
DURING SATELLITE DEVELOPMENT PHASE ...ttt ettt ettt e e s st bara e e e s s e sarraees 854
Chidchanok Chaichuenchob, Alex Downes



ASSESSMENT OF A PHOTOSENSITIVE SOL-GEL AS A SPACE READY MATERIAL
THROUGH THE RECORDING OF HOLOGRAPHIC OPTICAL ELEMENTS......ccooiiiiiiee et 860
Kevin McGrath

"TEG-BASED COOLING SYSTEM: A PROMISING ADVANCEMENT IN MATERIALS AND
RAPID PROTOTYPING FOR SPACESUIT S ..ottt ee et e e s snten e s e st e e s nnnee e s snnnee s 874
Salam Abualhayjaa, Bhumika Nautiyal

SPACESUIT FABRICS AND MATERIALS SELECTION........ccooiitiiiiiii ittt 884
Eman Abuzeitoun, Salam Abualhayjaa, Hani Alajloony, Emmy Helen Jewell, Nicholas Jewell,
Susan Jewell

STRUCTURE DESIGN, MANUFACTURING, AND TESTING OF THE SPACEANT-D
POCKETQUBE-BASED TECHNOLOGY DEMONSTRATION SATELLITE .......cccooooiiiiiiieeee e 901
Saifulmajdy Ahmad Zahiri, Norilmi Amilia Ismail

DESIGN OF A DIFFERENTIAL SYSTEM FOCUSED ON REUSABILITY AND PAYLOAD

HOSTING CAPABILITIES FOR A ROVER BASED ON ROCKER-BOGIE LOCOMOTION

MECHANISM. ... 902
Lorenzo Caraccio, Carlo Rosso, Leonardo Maria Festa

ELECTROMAGNETIC FIELDS TO REGULATE MATERIAL DEFECTS, BATTERIES, AND
B 20 & 21 R N TR 910
Kolemann Lutz

BIOELECTROMAGNETIC WEARABLE TO REGULATE BLOOD, CELLS, AND FLUIDS.............ccu.... 911
Kolemann Lutz

LATE BREAKING ABSTRACTS (LBA)

ACTIVE VIBRATION CONTROL OF SMART LIGHTWEIGHT COMPOSITE STRUCTURES
FOR A SMALL FLEXIBLE SPACECRAFT ..ottt ettt ettt s e e s s s sabbbaa e e e e e s sanes 912
Federica Angeletti, Daniele Tortorici, Paolo Gasbarri, Susanna Laurenzi

ASSESSMENT OF IMAGE PROCESSING METHODS APPLIED TO MONITORING THE

DEGRADATION RATE OF ABRASION FOR EMIRATES LUNAR MISSION MATERIAL

YN 023 50 TSR TTTR 922
Laura Borella

MODELING OF FUNCTIONALLY GRADED COATINGS AND APPLICATIONS IN

SANDWICH STRUCTURES ......ootiititiiiieitt ettt bbbttt e bbbt b e bt b e e e e sbesbenbeene s 928
Abdulla Sofiyev

METHOD FOR OPTIMIZING THE SHAPE OF OSCILLATING PIEZOELECTRIC DEVICES................ 934
Aladdin Allahverdiyev

Author Index





