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Development of Practical Optimal Design and Comprehensive Evaluation Support Tool

for Advanced Structural Polymer Materials
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Abstract

In this study, we developed the practical optimal design and comprehensive evaluation support
tool for advanced structural polymer materials. The relationships between molecular structures
and the mechanical performance of structural thermosetting polymers were examined by using
this tool. The molecular structures of epoxy polymers are calculated using molecular dynamics
(MD) simulations, and a database of the simulation results is constructed using an advanced
mathematical method. The database can provide the relationships between the molecular structures
and material heterogeneities that affect the mechanical performance of the materials.

1. 1FU®IC

EER YT Iy 7 A OO L LTI
PSR SRR L VO R A H T AR O A 1)
LEEDD, Yy s AL BDERICE R R
ke VO ME G T AN (747 —) & L IZEfb
AT HTFEDIRSHWON TV S, RN RBEAFE
OBIE LT, FLZeo—REETM & L THW oS RE
AR A ML (CFRP) 23 5. BHAEMEOWE - FEfelL,
FLLTHIR~ M) v 7 AR b oWt R 5 NZE S
DFHEDIRFEICK & AKFFT 55

AW CTlE, TRF VR~ NI v 2 AR T4 5 -5
WICEBE L, EMEHME R, e S ICEVM R ORKE
Bet a5 & L B2, EHEBENC B D BHIRO RS
WEBOIRE % 5: 2 5 & F &5 T3 R0 5 I B i #i 2%
Bt RARHE SRR Y — VRS L

2. ITVTNZXA>TTIL—a>

FERAMEIOBZI I DT 5 —< v A L FORHK
FVEZ BRI CTHIA 2 EDRIALDDY, TNEWREIZT S
V=V TIVT VAL T T —2aryThb, 7))
TIWVAAL T 7 L—vareid, MEREORSE S RTD
EZNERGHT 572002, B, ER T, Y3l —
vav, TR, BEEEOETORFEM ARG L
THE OIS E TN BRI b3 TA 2 L% H
e SR E Ry — v L EFRE NS,

BOTMEERNRE LTI TNVAAL TS L—2 3
E BUITRT LIS, KR4 RZEM - A7 — L To
BT RO A IR CX B L) ICTF— F R—
ADOWEEXT TRT B EICIDIFEL, > I2b—2ar
DHLELT, MR ERA 2 E0H ) EH 5O LT FH
AT D Jk & B U CHFZERR 3SR D B E R L% BT 5 720 D

)7V ()

* Hikr <71 7 u( #
T M1 T 292-0835

Ny
RUAH

G

V&
&

i

o

VERFEIT RGN v —  FHERERANRIE OV — 7 BEWiER 4 ()



IEREA FHHORALRERE -

WEFTHEIR Y — L DRAR

Polymer design
EQUATIONS -
(ANALYTICAL) i
. BETWEEN
ZSge) DB&FEM || STRUCTURE
. (SHAPE,
THERMAL/
MACRO #2 | | MECHANICAL
s Vos LEVEL LOADING)
N MORPHOLOGY (FEM)
-
< FREE
[SE VOLUME
b DB #2 MACRO #1
w LEVEL
S ns MD#2 LEVEL
= DB #1
MD#1
ps AB-INI. L
LEVEL £
s
0 10 20 30
« (birth) ieh "
H rfor
PERSISTENT HOMOLOGY e
A nm pum mm
LENGTH SCALE
1 B FMEENRELEYTVTILILA LTI L -3 ORER

Conceptual diagram of materials integration for polymer
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