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Diversity of Materials Synthesis Methods
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Functional-Voxel Modeling for Additive
Manufacturing Materials

PRECISE COMPUTATION OF THE
PRODUCT GEOMETRY

AUTOMATION OF DESIGN OF PREDICTION AND OPTIMIZATION OF
SUPPORT STRUCTURE THERMOMECHANICAL PROPERTIES
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NOVEL MATHEMATICAL ADDITIVE NOVEL

AND INFORMATIONAL MANUFACTURING 3D PRINTING
MODELS OF PRODUCTS MATERIALS PROCESSES
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GEOMETRIC MODELING IN SPACE ' DIRECT COMPUTATION OF

UNIFORMLY PARTITIONED INTO MULTIPHYSICAL EFFECTS ON EACH
DISCRETE POINT ELEMENTS - VOXELS VOXEL
(VOLUMETRIC PIXELS)

DIRECT EMBODIMENT
OF VOXEL STRUCTURE
VIA 3D PRINTING
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Geometric Analysis of Materials

Computation of textile composite layout
by means of differential geometry

[Cherouat A., Bourouchaki H., 2013]

heal exchanger

Applying algebraic geometry and topology

(resourcefulphysics org)

Example (conjecture): nuclear
power production is a homotopy
invariant of reactor construction
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Multiphysical Finite Element Method (FEM)
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Meshfree Analysis
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Statistical Analysis

Ab initio quantum-level modeling

EOS of bee random MoggRe;, Mixing Energy of random Cu-Zn Alloys

— FP-VGA and ASA-CPA Cu-Zn O—Ofec

@ Exp. G. Gu& Y. Vohra, Phys. Rev. B47, 11559 (1993)
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[Turchi P. et al, 2007]

Energy (mRy/atom)

Monte-Carlo simulation
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Homogenization
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D: a Young’s modulus \

in x-direction (E)

E: a Young’s modulus
in y-direction (E,,)

F': a shear modulus in
xy-plane (Gy,,)

Category-theoretic

homogenization model (olog)

G: a Poisson’s ratio
(ny)

H: a Poisson’s ratio

[ iamaer
\ [Giesa T. et al, 2012] (V) /
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Neural Network Analysis

Hidden Layer
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Multivariate Approach to Digital Design of Novel
Materials

User Interaction

1

Control over Modeling and Optimization
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Geometric
Analysis

Multiphysical
FEM Analysis
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Materials Knowledge Management
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