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Abstract

FARTREILEBEEMOETFTILELTEVERAERFIRYAKZOERZRAL EIRILF—K
MBI ZERREL . ABRKICHN 2L I ZRBERK I DMBRILEFIT TR LOOERFEE
LIz, PET-CRROA/TNEMZFAL THEE TIOBREREREL . L—Y—HY
B—ICRYURVRICUWHEUEEB<AHRZAFOHFHEICEOH &, AAICILZEO AN
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HMBZEODAFES TN EZER L, ZFEZZAVTELRZIREZEDHEEOATES T
ZERL., DILEEGHRONFEFHEZRASHICLE, ERBRCHS ITRLF—RIRMEFS T
LORESIZRKELIKBELBVZEA DA, LALVLERICHB TS HEEERES TIILOREICIS
UTRELKZENTREN DD 21z, EEBROHENBEOONARNEIIOVT, SHRIFERY
DTINBEEBRL, PZ1L -3V EHEKEDETEREROTVLFETH S,

We studied the experimental framework for energy absorbing materials, on the basis of randomly
stacked shells. First, we developed systematic protocols to fabricate cylindrical open shells,
utilizing thermo-plasticity of PETG ribbons. Using this protocol, we casted a few hundreds of shells
efficiently and studied their mechanical performance. The energy absorption rate of the shells are
insensitive to the length of the shells, while the working distances could be tuned to the shell
geometry. The robustness of the mechanical performance of stacked cylindrical shells will be
further studied experimentally by increasing the number of samples. In addition, we plan to
collaborate with computer-graphics scientists to predict the experimental results.
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Mechanics of disordered slender structures —fabrication and computation—

1. HIREBRFROBE

AR ETCEIFELEBEMOETILELTENEMEEREFFYAHAOEHZIAL-IRIILT—RINMEZIREL-, AERICHEA-
=T VEREBRAD DV ERIREA T D-ODERFEZZHFE LI, PET-G &ROAF B EF AL THER IO REERE
HRELF. L—HY—Hya—I2&YIARVRICOYH L E-BESCHIREAR O ERIZIEHIH . RAIIZT LZIEIHDANDETH—&
EERELDMARICEFIz, SOICHR TERBFICANAI T HIET, —HEBHRMEFLOAGK L EER L. AFEFAL
TELHDZRIFLOHBEOHBE I EERBL, VI ESED WEEEERALMLz, ERFEBRIZES TR —RINEE
VILDRIIZKERFLGNZESN DD otz LOALEMBICE T 2 BIERIE TILORIIHELTRECE LT EHI LA A DT,
E5RDONZHBEDONRISCDONT, SERIEEBRYUTILEHEEOL, VIaL—arv A AhE TEFEE RO TUOETE
TH5,

2. FRERREBOWE (FER)

We studied the experimental framework for energy absorbing materials, on the basis of randomly stacked shells. First, we developed
systematic protocols to fabricate cylindrical open shells, utilizing thermo—plasticity of PETG ribbons. Using this protocol, we casted a
few hundreds of shells efficiently and studied their mechanical performance. The energy absorption rate of the shells are insensitive
to the length of the shells, while the working distances could be tuned to the shell geometry. The robustness of the mechanical
performance of stacked cylindrical shells will be further studied experimentally by increasing the number of samples. In addition, we
plan to collaborate with computer—graphics scientists to predict the experimental results.
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