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Materials Informatics Approach to Predictive Models for Elastic Modulus of Polymer Composites

w B o Fx B oL fa Ghk
Yuko IKEDA Michihiro OKUYAMA

£5

ENTFESMEORRETIX, FFEOMERERRIE
AT 741 7 —RUOHKNFOHEAELEDRE
HESWKTH B, BENICHBIZRIRTE 2
TOEANKRH SN, FAld, BEROFHETILO
BEIC, MEBET7OEXDEFREME L TCEEEESD
TWBIYTYUTZIR - AV TART 47X (LIBEMIETR
¥) ZEAL, ZOEAEEZERUICERICDO VTR
I
MIOBERTIE, S FESMEZEBNT 2R 70O
LY (PP), 7« Z—RUHRMAFIOZIAZ 0 & 1 THEH
EbheiiElF, 7 7—RUOHNEIEEEERE LT
ETBTETHBEZTHERTE Ulce ZOFEIR, EMED
YIHEEZFAWDREN RN, £ TORRLAICTL
TREBLSGGPZHZRZA DI ENTES, 2DLSIC
REULSRBEHER T, PLSEIRICKL D EMEHRDF
BIEFTILEBELZ, BELULLETI/ILOBEREEZ R
T BT, FiolTRIRU 2 QKEITH U THIMERE
ELUTERAMEE FAEZ LB U MR, #121,700MPa
M5 3,100 MPa D& Tz % 300 MPa AT YN %
ZENTE, Fle, 74 7—DEFERNEVEETF
BBENMEVWEREZRU I

AR TRUEMICE DS FRHETIVIE, BREMEE
HORNSRRICFIEZDOYEZE T 2MELRIRDINE &
BRB2ENTFEEVMHOBERICEWTIEREEZ SN S,
SEIE, ESHEERE U TTFASINEZREROLANRE
TEDL5IC, ERTF—IEEPIHTTHETILER
BU, 2HMEXA, 574 7—8BXA0FABEDH
EEBIELTWVW,

ROE OE (Cx #F OILB OEx
Yukihito NAKAZAWA

Tomohiro OSHIYAMA

Abstract

In development of polymer composites, there is a need for
an advanced development process since there are an enor-
mous number of possible combinations of fillers and addi-
tives to be searched to realize a desired polymer. Recently,
materials informatics (MI) has been focused on the data-
driven approach to find novel materials or a suitable combi-
nation of materials from material data sheets.

We carried out a materials informatics approach on predic-
tive models for elastic modulus of polymer composites and
have constructed a predictive model. We have also specified
the applicability domain for a rapid selection of materials
with desirable elastic modulus.

In application of MI to existing experimental data, we
described the explanatory variables by a combination of 0
and 1 representing polymer, filler, and additive or by the con-
tent rate of filler and additive, without using the property
data of materials. To validate the predictive model, compari-
sons were made between measured elastic moduli and pre-
dicted ones for nine levels of polymer composites, and it was
found that the residual error was less than 300 MPa for a
range of 1,700 MPa to 3,100 MPa. We also considered why
the accuracy of prediction is low in the range of high content
rate of filler.

We have constructed a predictive model for the elastic
modulus of polymer composites by using a partial least
square (PLS) regression model. The Ml-based predictive
model of this paper is useful for discovering a suitable com-
bination of polymer, filler, and additive with desirable elastic
modulus. We have a plan to carry out further experiments
and increase the number of data points, especially in the
range of high elastic modulus or high filler content, to estab-
lish a more accurate predictive model.
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Fig. 2 Relationship between measured elastic modulus and modulus
predicted by LOOCV (Leave One Out Cross Validation) using four
latent variables.

Although the model constructed by the LOOCV tends to show
a large residual error on the high-modulus side, the model is
appropriate.
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