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ANALYSIS OF THE APPLICATIONS OF THE DATA-DRIVEN APPROACH IN EVALUATING THE
THERMAL-PHYSICAL PROPERTIES OF COMPOSITES

This research analyzes the potential and prospects of a data-driven methodology for examining the thermo-physical properties of composite materials.
The research is to provide an analysis of the potential and benefits of employing data-driven procedures, especially in contrast to conventional methods.
The analysis examines fundamental principles and advanced machine learning approaches utilized in materials science, highlighting their ability to
improve the knowledge, optimization, and overall quality of composite materials. This study thoroughly examines the application of neural networks in
forecasting thermal characteristics, highlighting its predictive skills and potential to transform the analysis of thermal properties in composite materials.
Additionally, the research underscores the growing reliance on big data analytics in addressing complex challenges in material behavior, particularly
under variable environmental conditions. A comparison assessment is performed between the data-driven methodology and traditional analytical
methodologies, emphasizing the distinct advantages and drawbacks of each. This comparison elucidates how data-driven methodologies can enhance
and refine the precision of thermo-physical analysis. The convergence of machine learning and material science is shown to not only facilitate more
accurate predictions but also reduce experimentation time and costs. The report also delineates contemporary techniques for measuring and forecasting
the thermo-physical properties of composites, emphasizing the advancements in new technologies in recent years. The function of computational tools
and computer technology is elaborated upon, especially with the modeling of thermo-physical properties and the simulation of production processes for
composite materials. This paper highlights the growing significance of these technologies in enhancing both theoretical and practical dimensions of
material science. The research provides novel insights into composite manufacture, thereby advancing the future of materials science and the practical
applications of composite materials. The results have significant implications for enhancing production processes, fostering innovation, and progressing

the research of composite materials across diverse industries.

Keywords: data-driven approach, composites, thermo-physical properties, data analysis, mathematical modeling, machine learning, process

optimization, simulations.

Introduction. The thermophysical properties of
composites govern their ability to transmit, dissipate, and
conduct heat, consequently impacting their efficacy in
diverse technical and engineering applications. These
parameters include thermal conductivity, heat capacity,
thermal expansion coefficient, and others that are important
for heat transfer processes and stress analysis in structural
elements. Composites, which are made up of two or more
components with different physical properties, provide a
challenging field for investigating thermophysical proces-
ses. In contrast to homogeneous materials, which have
thermal conductivity and thermal expansion specified by
scalar parameters, composites have these qualities descry-
bed by second-rank tensors. Performing actual physical
investigations to ascertain all the constituents of these
tensors is not always viable or pragmatic. Predicting the
physical properties of composites using theory is typically
more effective.

The study of thermophysical characteristics has gai-
ned significance in materials science and engineering due
to the progress in novel materials and technologies. Both
the precision of measurements and the effectiveness of data
analysis methods are vital in this setting. This underscores
the need for enhancing information processing methods,
which becomes particularly relevant in the context of
employing a data-driven approach [1].

There has been an increasing interest in using data-
driven methods in scientific and engineering research, such
as materials analysis, in recent decades. The data-driven
approach involves the use of machine learning algorithms
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and other data processing techniques to identify patterns,
trends, and predict outcomes based on large datasets [2].
This opens new avenues for improving the accuracy and
efficiency of analyzing the thermophysical properties of
composites.

The data-driven approach offers advantages over
traditional research approaches in terms of efficiency and
cost-effectiveness. It enables the automation of analysis
processes, facilitates the rapid identification of intricate
linkages, and allows for prediction based on current data.
This holds great importance in the current scientific
landscape, since the growing amount of data requires novel
methods for its analysis and interpretation.

Examining the thermophysical characteristics of
composites using a data-driven methodology can result in
the identification of novel patterns and the enhancement of
forecasting techniques. This approach facilitates a more
precise comprehension of thermal processes in intricate
materials and promotes the advancement of cutting-edge
technologies in materials science and engineering. This
literature review will analyze the fundamental elements of
adopting a data-driven approach to analyze the thermo-
physical properties of composites. The focus will be on
current research and important discoveries that could influ-
ence the future direction of this area.

Fundamental principles of data-driven analysis in
materials science. Data-driven analysis in materials scien-
ce is a novel method for studying and optimizing material
properties. It is crucial to have a thorough comprehension
of the fundamental ideas of this technique in order to
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comprehend its principles and possibilities in scientific and
engineering research. This notion entails the utilization of
analytical and statistical techniques to derive insights from
vast amounts of data. Data-driven research allows for the
discovery of intricate linkages and patterns that may go
unnoticed when employing traditional methods [1].

Big data processing methods are essential in materials
research, where there is a large volume of experimental and
computational data. These methods aid in the examination
and identification of patterns within extensive datasets [3].
Clustering algorithms are utilized in data-driven analysis in
materials science to group materials that have similarities,
while classification methods are used to assign these mate-
rials to specific groups. This methodology facilitates the
comprehension of the disparities in structure and characte-
ristics between different materials [2]. The use of visuali-
zation becomes an effective means of representing complex
data, with data-driven analysis incorporating graphical
tools to make the results of the analysis more accessible [4].
Regression analysis is used in data-driven approaches to
identify the relationships between distinct material para-
meters. This helps in predicting the qualities and behavior
of these parameters under different scenarios.

Machine learning in materials science involves the
utilization of algorithms and models that have the ability to
adapt and enhance their performance by analyzing and
learning from data. Machine learning approaches are essen-
tial for data-driven analysis in materials science. Machine
learning in this field [5] includes both supervised learning
techniques, where models are trained based on input-output
pairs, and unsupervised learning methods, where algo-
rithms analyze data without a clearly defined training set.
Machine learning allows the automated processing and
analysis of vast amounts of data. Algorithms have the
ability to rapidly identify intricate connections and create
models that can anticipate outcomes [3]. Machine learning
approaches provide accurate prediction of thermophysical
properties of materials by leveraging existing data and
considering several aspects [2]. Machine learning enables
the efficient investigation of thermophysical qualities as
well as other material aspects, including structure and com-
position. This enhances comprehension of the interconnec-
tedness within the field of materials science.

This article provides an analysis of the basic
principles of data-driven analysis and the use of machine
learning methods in materials science. It emphasizes the
promise of these approaches in studying and improving
composite properties. Continuing study in this direction is
of utmost importance in order to attain novel scientific
breakthroughs and technological progress in the field of
material development.

Thermophysical properties of composites and
their measurement and prediction. The thermophysical
properties of composites play a crucial role in determining
their behavior and usefulness in different operating circum-
stances. An examination of the primary thermophysical
characteristics is an essential requirement for compre-
hending and managing thermal processes in composite
materials.

Thermal conductivity is a fundamental property that
governs a material’s capacity to transmit heat. The property

of composites is contingent upon the specific type and
amount of components, their microstructure, and the inte-
ractions that occur between them. Thermal conductivity in
composites exhibits distinct characteristics that can result
in unforeseen consequences and fluctuations when compa-
red to uniform materials.

Heat capacity is a measure of how much heat a
material can absorb as its temperature changes. The
property of composites is governed by the mass content and
heat capacity of each component. Heat capacity can be
altered by phase transitions or other thermodynamic inte-
ractions in the system.

The coefficient of thermal expansion quantifies the
extent to which the dimensions of a material alter in
response to changes in temperature. The variation of this
feature in composites is contingent upon the orientation and
relative positioning of the components.

Aside from the primary thermophysical parameters, it
is crucial to take into account the thermal stability and
durability of composites under severe temperatures. Altera-
tions in the microstructure and chemical composition can
have an impact on the durability and effectiveness of
composite materials when exposed to high temperatures.

Composites might get dampness, chemicals, harsh
environments, and other elements in actual operating set-
tings. Considering these factors is essential for a compre-
hensive comprehension of the thermophysical character-
ristics of composites.

In addition to experimental approaches used to
determine these characteristics, theoretical prediction plays
a crucial role in research. The utilization of contemporary
computational technology to simulate and analyze the
thermophysical characteristics of composites is of utmost
significance [6]. The abundance of experimental data
enables the creation of novel theoretical models that can
accurately forecast the characteristics of composites under
different situations and mixtures. The focus on employing
advanced computational approaches allows for accurate
forecasting and enhancement of the thermophysical charac-
teristics of composites across many applications.

In addition, the study in reference [7] employed a
continuous material property model to analyze hardened
composites. Thermocouples were used to assess tempera-
tures inside the composite, and controlling them was an
important part of the production process to assure the cor-
rect thermophysical properties.

The advancement of materials science and compu-
tational technology enables the utilization of efficient
techniques to forecast the thermophysical characteristics of
composites, hence creating new opportunities for enhan-
cing and extensively utilizing them. Accurate prediction
techniques for thermal conductivity and thermal expansion
are crucial in the development of materials tailored for
specific technological applications and operating environ-
ments.

An advanced field is the application of molecular
dynamics modeling techniques to forecast the thermophy-
sical characteristics of composites on a molecular scale.
These techniques enable the examination of atomic and
molecular motion, which is crucial for comprehending heat
transport and material effectiveness.
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By utilizing computational methods and materials
science databases, it is possible to make predictions about
thermal conductivity and thermal expansion by considering
the properties of the constituent components of a com-
posite. Utilizing this data can enhance forecasts for intricate
composite systems [8].

The utilization of artificial intelligence (Al) and ma-
chine learning techniques for examining the thermophy-
sical characteristics of composites is gaining popularity. Al
models possess the capability to scrutinize vast quantities
of data and discern intricate connections among many
elements, hence playing a crucial role in making precise
predictions [2].

Computer modeling of composite structures enables
the consideration of multiple aspects, including fiber
arrangement, porosity, and material architecture. This
allows for the estimation of thermal conductivity and
thermal expansion based on the geometric and chemical
properties [4].

In [9], a method for quantitatively determining
nonlinear uncertainty and propagation based on data for
studying the stochastic characteristics of unidirectional
(UD) carbon fiber-reinforced polymer (CFRP) composites
was presented. This method allows for the determination of
nonlinear uncertainty and propagation using data. The
suggested methodology integrates the study of microscopic
images, the reconstruction of stochastic microstructures,
and the implementation of efficient multiscale finite ele-
ment modeling. This is further enhanced by the utilization
of self-consistent clustering analysis (SCA). The UQ
approaches suggested aim to represent intricate variations
in microstructure by considering sources of uncertainty that
are not Gaussian. This is achieved by a sampling metho-
dology that does not rely on specific distribution assump-
tions, but instead utilizes non-parametric and asymptotic
statistical tools. A hierarchical conditional sampling
technique enables the simultaneous selection from various
sources of uncertainty. This approach allows for the comp-
rehension of the influence of microstructural alterations on
the nonlinear reactions of unidirectional carbon fiber
components when subjected to gradual compression loads,
ultimately impacting failure rates over time. Accurately
identifying the duration of failure is crucial for making
reliable predictions about the performance of Carbon Fiber
Reinforced Polymer (CFRP) designs.

The study in [10] investigated the practicality of using
thermal conductivity and thermal expansion prediction
techniques to analyze an automotive crash box. The
analysis was based on data collected during the assessment
of the building blocks. An automotive crash box is a vehicle
component specifically engineered to dissipate energy in
the event of a collision. An assessment was conducted to
evaluate the overall efficacy of the crash box across various
thicknesses and testing velocities. It can be concluded that
when the thickness and testing speed are the same, the
specific energy absorption (SEA) and peak load values are
similar for both the construction block and the crash box.
Hence, it is feasible to employ thermal conductivity and
thermal expansion prediction techniques for assessing the
design of intricate structures, hence streamlining the testing
process. Nevertheless, it is crucial to prioritize the evalu-

ation of testing speed, since the proportion of damaged
fibers can fluctuate based on it when subjected to quasi-
static conditions.

Combining experimental data with computational
methods is increasingly proving to be a powerful tool for
making predictions. This methodology enables the
improvement of models by utilizing actual data acquired
from experiments, hence facilitating the development of
precise forecasts. A viable option to just relying on expe-
rimental techniques for determining the thermophysical
properties of composites is to use theoretical calculations
based on the known properties of the structural compo-
nents. A thorough numerical method was introduced in [6]
to determine the components of the thermal conductivity
and thermal expansion tensors of fibrous composites. This
method offers a unified approach and utilizes specialized
software. A technique was introduced in [11] to ascertain
the thermal conductivity properties of composites with a
periodic structure. This method is applicable to composites
with any number of phases and inclusion shapes. The
method relies on employing Fourier series to depict
temperature fields and heat fluxes that exhibit periodic
variations. A study conducted in [12] utilized multilevel
modeling to analyze the thermal expansion of silicon
carbide matrix composites reinforced with carbon fibers,
while also considering the presence of ceramic porosity.

The study in [13] explored an experimental technique
using a multiscale methodology to identify connections
between global stress and local material reaction at the fiber
scale. The technique of high-resolution optical digital
image correlation was employed to detect regions of low
and high strain in woven composite samples that were
subjected to uniaxial tension. The measured full-field
strains were utilized to develop a relationship between the
overall and localized deformation characteristics based on
the orientation of the fibers. In addition, the stress-strain
curves of samples with varying fiber orientation angles
were examined. The correlation between overall stress and
strain created at a specific location, along with the inco-
rporation of a plasticity model, enables the creation of a
phenomenological model that considers both the overall
and local elements of deformation in composite samples
under off-axis tensile loading.

A three-dimensional multiscale finite element model
was created in [14] to forecast the effective thermal
conductivity of CNT/Al composites. A comprehensive
investigation was conducted to examine the impact of
carbon nanotube (CNT) arrangement, direction of heat
transmission, interfacial thermal resistance, and volume
fraction. Five topologies of carbon nanotubes (CNTSs) were
generated, which included randomly organized, uniformly
orientated, multilayered, bundled, and networked arrange-
ments. The findings validate that the arrangement of carbon
nanotubes (CNT) plays a vital role in determining the
thermal conductivity of CNT/aluminum composites. Addi-
tionally, the interface between the CNT and aluminum, as
well as the direction of heat load, have a substantial impact
on the thermal conductivity of these composites. Ultima-
tely, the projected effective thermal conductivity was
juxtaposed with empirical findings.
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Ultimately, the thermophysical characteristics of
composites, in conjunction with sophisticated computa-
tional techniques, are crucial in the manufacturing and
utilization of novel materials across many industries. By
employing these techniques in conjunction, it becomes
possible to conduct a thorough examination and make
precise forecasts regarding the response of materials under
various circumstances. An integrative approach, encom-
passing both empirical and theoretical methodologies, has
the potential to offer novel insights in the field of materials
science and engineering. Comprehending and precisely
forecasting thermophysical qualities are essential for the
advancement of new materials, enhancement of current
ones, and guaranteeing their efficacy in practical applic-
ations.

Analysis of the applications of the data-driven
approach for analyzing the thermophysical properties
of composites. In today’s world, where the amount of data
is rapidly expanding and scientific research is getting more
advanced, employing a data-driven methodology in materi-
als science is acknowledged as a viable strategy for inves-
tigating the thermophysical characteristics of composites.
This section will provide a comprehensive examination of
the key elements involved in utilizing data-driven techni-
ques for analyzing the thermophysical properties of compo-
site materials.

Neural networks have emerged as a potent method in
current materials research for accurately predicting the
thermal properties of composites [5]. Neural networks,
which imitate the functioning of the human brain system,
are becoming a crucial element of the data-driven method.
They allow for the analysis and prediction of thermal
properties of materials without explicitly establishing
physical equations [1, 6].

Neural networks are computational models designed
to mimic the intricate connections and interactions among
neurons in the human brain [3, 5]. Neural networks are
composed of stacked layers of neurons, with each neuron
being interconnected to others by weighted connections.
The primary concept is that the network has the ability to
acquire knowledge about intricate connections between
input and output data.

Predicting the thermal conductivity is a crucial
component in studying the thermophysical properties of
composites. Neural networks possess the ability to adjust to
intricate nonlinear relationships and have demonstrated
their efficacy in simulating heat transfer in composite
materials [8].

When developing neural networks, selecting the
correct architecture is of utmost importance. In the field of
materials science, many structural designs are employed,
such as conventional layered networks, recurrent networks
for analyzing sequences, and deep networks for handling
more intricate jobs [2].

The collection of large volumes of experimental data
is critical for the successful training of neural networks.
The accuracy and efficiency of a neural network model
directly depend on the quality and representativeness of the
training set [15].

Neural networks possess both benefits and const-
raints. The benefits encompass the capacity to comprehend

intricate interconnections and handle substantial volumes
of data. Nevertheless, there are certain constraints associa-
ted with this approach, such as the requirement for a
substantial volume of data for training and difficulties in
elucidating the outcomes of the model [3].

In general, the utilization of neural networks in
forecasting the thermal properties of composites introduces
new possibilities in the field of material research [15]. This
methodology is especially efficient in situations when
conventional analytic approaches fail to offer the required
precision or when handling substantial volumes of data.

Examining the thermophysical characteristics of com-
posites using data-driven methodologies and comparing
them to traditional approaches is an important undertaking
in contemporary materials science. Traditional methodolo-
gies, relying on physical models and empirical measu-
rements, and contemporary data-driven techniques, emplo-
ying machine learning and big data analysis, are distinct
approaches for investigating and enhancing the thermo-
physical characteristics of composite materials.

The conventional approach involves employing expe-
rimental techniques to quantify thermophysical parameters,
such as thermal conductivity and thermal expansion [8]. It
is usual to use theoretical models, such as compatibility
models and macroscopic model theory, to anticipate the
behavior of composites. Conventional techniques offer
significant precision in numerous scenarios, but their
effectiveness can be hindered by the intricacy of measure-
ments and the exorbitant expense of research.

The data-driven technique is employed to reveal
intricate relationships between thermophysical properties
[2]. Machine learning, neural networks, and big data ana-
lysis are utilized to discover trends and forecast composite
features without relying on explicit physical models. They
can be particularly advantageous in circumstances when
conventional approaches may be unattainable or costly.

Conventional techniques can offer exceptional
precision for particular operational circumstances and
substances. Conversely, data-driven techniques, because of
their capacity to adjust to intricate connections in extensive
data sets, may demonstrate to be more adaptable yet may
necessitate a substantial quantity of training data to attain
ideal accuracy [3].

Data-driven approaches exhibit a reduced suscep-
tibility to fluctuations in input data and operating conditi-
ons as compared to conventional methods. This is due to
their ability to incorporate unforeseen or intricate patterns
that may not be accounted for in traditional models.

Utilizing data-driven methods can enhance the
flexibility of forecasting thermophysical properties in novel
settings and with different materials. These algorithms have
the ability to adjust to new patterns if there is a enough
amount of data available [16].

Conventional approaches can incur significant expen-
ses and consume a considerable amount of time,
particularly when dealing with a substantial number of
tests. Conversely, the data-driven method can be more
easily understood and effective, particularly when there is
a substantial amount of preexisting data that can be
analyzed [17].
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The article [18] presents a macro-micro model that
accurately predicts the thermophysical properties of fiber-
reinforced composites, including their nonlinear plastic
behavior. The current micromechanical model, which is
based on two-stage orientation averaging, is utilized at the
tiny level. This model is capable of including several
microstructural factors, including constitutive parameters
of the matrix and fibers, fiber volume fraction, and fiber
aspect ratio. The micromechanical model takes into
account several interactions, such as Voigt, Reuss, and self-
consistent assumptions. Subsequently, this micromecha-
nical model is incorporated into a finite element model to
enable macroscopic simulation of actual composite struc-
tures and samples.

This method of studying the thermophysical characte-
ristics of composites focuses on creating a comprehensive
model that combines both micro and macro elements.
When comparing it to classic methods like experiments and
physical models, as well as the latest data-driven approa-
ches like machine learning and big data analysis, we can
observe the distinct advantages and characteristics of each
approach. This paper discusses the accuracy, adaptability,
sensitivity, and predictive capacities of different methods
used to optimize the thermophysical properties of compo-
sites. It also considers how these methods are affected by
input data and operating conditions.

The study [19] examines how microstructural factors
affect the macromechanical properties of composites
reinforced with short fibers. The suggested modeling
methodology takes into consideration the variety of these
characteristics, including the volume percentage of fibers,
the aspect ratios of fibers, and the distributions of fiber
orientations. The micromechanical model described here,
which was built using finite element analysis and
orientation averaging, can be used to forecast the
thermophysical properties of composites. When analyzing
and optimizing composite qualities, it is crucial to give
weight to microstructural features, rather than relying
solely on old methodologies or new data-driven appro-
aches.

The study [20] introduces a novel micromechanical
model that accurately predicts the nonlinear elastic-plastic
characteristics of composites reinforced with short fibers.
The model is constructed using a two-stage orientation
averaging technique and is capable of incorporating a broad
spectrum of microstructural characteristics. During the ini-
tial phase, a finite element analysis is conducted on a basic
unit known as an elementary cell, which consists of a single
fiber surrounded by a matrix. Next, the reaction of the basic
unit is adjusted by calibrating its response to an elastic-plas-
tic surrogate constitutive model. In the subsequent phase of
homogenization, a self-consistent interaction system is put
forward. The predictive capacity of the resulting two-stage
homogenization scheme, as well as versions employing
more conventional averaging schemes (Voigt and Reuss,
which give upper and lower limits, respectively), is subse-
quently evaluated by comparing it with experiments and di-
rect numerical modeling of realistic representative volume
elements.

When comparing traditional and data-driven metho-
dologies, it is crucial to take into account their strengths and

weaknesses, as well as the specific circumstances and
objectives of the study. Both methodologies are valuable in
the scientific investigation of the thermophysical charac-
teristics of composites, and their synergy can result in novel
findings and advancements in materials research.

Conclusions. This article examined the application of
the data-driven approach in assessing the thermophysical
characteristics of composite materials. The research fin-
dings emphasize the substantial impact of this methodology
on the progress of contemporary materials science and its
utility in forecasting the thermal properties of composites.

Neural networks have demonstrated high efficacy in
forecasting the thermal conductivity of composites.
Machine learning has facilitated the development of models
capable of adjusting to intricate thermal processes and
considering non-linear connections between various mate-
rial characteristics.

The research demonstrated that selecting the suitable
neural network design is essential for achieving high
accuracy and versatility in the model. Different designs,
such as recurrent and deep networks, are employed based
on the individual characteristics of the materials and the
task being performed.

Analyzing extensive datasets was a critical process in
researching thermophysical characteristics. The utilization
of statistical methodologies, machine learning, and compu-
tational techniques has facilitated the attainment of more
precise outcomes and a more profound comprehension of
patterns in heat transfer and other characteristics.

The data-driven approach offers more adaptable and
pliable models in comparison to traditional approaches.
The efficacy of such models relies on the abundance of
extensive data, although their prediction prowess is notably
enhanced under specific circumstances. Data-driven
solutions mitigate the impact of fluctuations in input data
and operational conditions. This attribute renders them
highly efficient instruments for forecasting material perfor-
mance in diverse settings.

The research findings demonstrate promising poten-
tial for employing the data-driven approach in future
investigations of the thermophysical characteristics of
composites. Additionally, they aid in identifying avenues
for future research and development in this field.

Exploring the field of multimaterial systems and
composites composed of diverse materials has the potential
to become a significant focus of research. Utilizing data-
driven approaches offers the capacity to accurately model
thermophysical parameters for a wide range of material
combinations. Future advancements in data-driven me-
thods could prioritize the optimization of thermophysical
characteristics in composites. Employing machine learning
algorithms to automatically seek for optimal material
configurations helps streamline and expedite the design
process. Enhancing the synergy between data-driven
models and experimental research is crucial for achieving
precision and verifying outcomes. This will enable the
validation and augmentation of models with empirical data.

The data-driven method can effectively be utilized in
various domains, including energy, medicine, and the
aviation industry. Modifying and expanding models to
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various domains can potentially result in novel applications
and findings.

Further investigation into the influence of micro-

structure on the thermophysical characteristics of compo-
sites could be a significant avenue to explore. Utilizing
data-driven methodologies can assist in the identification
and modeling of intricate linkages.

The establishment of open databases and the imple-

mentation of standardized data processing methods have
the potential to promote community development and
improve the accuracy and dependability of outcomes. This
stage is crucial for the development of collective expertise
in the topic.

The primary objective of future research is to further

advance the data-driven technique as a highly efficient tool
for assessing the thermophysical properties of composites
and integrating it into other sectors and scientific domains.
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AHAJII3 3ACTOCYBAHbB DATA-DRIVEN INIAXOAY AJIs1 OIIHIOBAHHS TEPMO®I3UYHUX
BJACTUBOCTEN KOMITIO3UTIB

Lle mocmimKeHHs aHaTI3y€ MOTEHIIA 1 IepCeKTHBU BUKopucTanHs data-driven migxomy [uisi BUBYCHHS TEIUIO(I3UYHUX BIACTHBOCTEH KOMITIO3UTHHX
MmatepianiB. JloCHi/pKEHHs: Mae Ha MeTi HaJary aHali3 MOTeHHiany i mepesar 3acrocyBanHs data-driven meroposoriif, 0co6IMBO B MOpIBHSHHI 3
TpamuLifHUMKH MeToJaMH. AHaji3 OXOIUIIOE OCHOBHI NPUHIMIM Ta CydYacHi MiOXOAM MAIIMHHOTO HAaBYaHHS, SIKI BHKOPUCTOBYIOTHCS B
MaTepialo3HaBCTBI, MiKPECIIOIYH TX 3/]aTHICTh IOKPAIlyBaTH PO3yMiHHS, ONTHMI3allil0 Ta 3arallbHY SKICTh KOMIIO3UTHUX MaTepiatiB. Y AOCTIDKEHHI
JIETaTbHO PO3IIINAETECS 3aCTOCYBAaHHS HEHPOHHHX MepexX Ul NPOTHO3YBAaHHS TEIUIOBHX XapaKTEPUCTHK, MiJKPECIIOIOYM X HPOTHOCTHYHI
MOJKJIMBOCTI Ta MOTEHIIaN Ul TpaHcopMallii aHali3y TEIUIOBUX BIACTHBOCTEI KOMIIO3UTHHX MarepiaiiB. KpiM Toro, mociipKeHHs IiaKpecioe
3pocTady 3alIeKHICTh Bij hig-data anamiTuky y BUpilIeHH] CKIaAHUX MPoOJIeM y MOBEIIHII MaTepiatiB, 0OCOOIMBO B 3MiHHUX YMOBaX HABKOJIHIITHHOTO
cepeoBua. [IpoBoIUTHCs MOPIBHAIBHA OIiHKa Mix data-driven miaxomoM Ta TpauiitHIME aHATI THYHUMU METOIAMH, TTiIKPECIIOI0YH YiTKi TIepeBaru
Ta HEIOJIKH KOXHOro. Lle mopiBHIHHS BHCBITIIOE, sik data-driven MeTomomnorii MOXKyTh MOKDAIIMTH TOYHICTH TEINIO(I3UYHOr0 aHalmi3zy. 30IMKEeHHS
MAaIIMHHOTO HABYAHHS Ta MAaTEePiaJO3HABCTBA CIIPUSIE HE JIMIIE TOYHILIIMM ITPOTHO3aM, ajle i 3MEHILEHHIO Yacy Ta BAPTOCTI EKCIIEPUMEHTIB. 3BIT TAKOX
OKpPECIIFOE CydJacHi METOJH BHMIPIOBAaHHS Ta IPOTHO3YBAHHS TEINIO(I3HMYHUX BJIACTHBOCTEH KOMIIO3HTIB, IMiJKPECTIOIOYH JOCSTHEHHS B HOBHX
TEXHOJIOTISIX OCTaHHIX POKiB. OKPEeMO PO3IIIIAETHCS POJIb OOUMCITIOBAIBHUX IHCTPYMEHTIB 1 KOMIT IOTEPHHUX TEXHOJIOTiH, 0COOJIMBO B MOJIEITIOBaHHI
TemI0(pi3MYHMUX BIACTUBOCTEH 1 CUMYJIALIT BUPOOHNYMX MPOLECIB A1 KOMIIO3UTHUX MaTtepiaiiB. Y CTaTTi MiAKPECTIOETHCS 3pOCTAI0UE 3HAYCHHS IIMX
TEXHOJIOTIH IS MOKPAIEHHS K TEOPETHYHHX, TaK i MPaKTHYHUX acHeKTiB MaTepiano3HaBcTBa. JOCIiPKeHHS HaJa€ HOBI MOTVISAN Ha BHPOOHHIITBO
KOMIIO3MTIB, CIIPHSIOUH PO3BHTKY MaTepiaJo3HABCTBA Ta MPAKTHYHUX 3aCTOCYBaHb KOMIIO3UTHHMX MarepianiB y MailOyTHpoMy. Pesynbraté MaioTh
3HAYHUH BIUIMB Ha MOKPAIICHHS BUPOOHMYUX MPOILECIB, CTUMYJIIOBAHHS IHHOBALil Ta MPOrpec y IOCHIIKEHHI KOMIIO3UTHUX MaTepiaiiB y pi3HHX
ramys3sx.

Kurouosi ciroBa: data-driven mizxiz, KOMHO3HTH, TerUIO(I3HYHI BIACTHBOCTI, aHaNI3 JaHUX, MATEMaTHYHE MOJICIIOBAHHS, MAllIMHHE HABYaHHS,
ONTHMI3allis MPOLECIiB, CUMYJIALIL.
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