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Course Overview
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Course Name

The subject is focused on training of specialists in the field of research and

Course development of novel structural and functional materials. The students will obtain
Objectives knowledge and skills in the field of computer simulation of materials and
technological processes.
Professional competency includes knowing of issues on the research and development
of novel materials and structures, in particular:
- materials for structural and functional applications for different industries, including
electronics and medicine, and technology of surface hardening and coating;
- principles for design of novel materials — nanostructured, smart, gradient and
Learning composite materials with ceramic, metal and polymer matrix;
Outcomes - technologic facilities and devices for surface hardening and coating deposition;

- manufacturing processes for advanced materials;

- methods for investigation of properties and diagnostics of loaded materials and
structures;

- physical and chemical models of materials and manufacturing processes;

- law and regulatory issues of application of new materials.

Course Outline

The course involves lectures, practical classes and laboratory works. Nanostructured
materials (NsM) are solids composed of structural elements - mostly crystallites - with
a characteristic size (in at least one direction) of a few nanometers. In course NsM
will classified into groups according to the shape and chemical composition of their
constituent structural elements. The atomic structure and properties of NsM and its
deviate from the ones of a single crystal and/or glass with the same chemical
composition will describe. Dimensionality effects due to the shape of the crystallites
(thin plates, needles or equiaxed shape), and the reduced density and/or modified
coordination numbers will discuss. Some of the experimental observations supporting
these ideas are discussed. Technological applications of ceramic, metallic and
composite NsM will described.

Prerequisites
(if available)

Theory of materials structure; Physical and mechanical properties of materials;
Modelling and optimization of materials properties and technological processes

Course
Structure

e Determination of nanomaterials

Methods of obtaining nano-particles

Physical and chemical approaches

Methods of bulk nano-materials obtaining

Fin-films

Peculiarities of structure and properties nano-materials
Methods of studies of nano-materials

Oxides nano-systems

Facilities and
Equipment

Optical microscopes, Hardness testers, X-ray diffractometer, Transmission electron
microscope, Scanning electron microscope, Nano indenter Nanotest G200, Universal
electromechanic Inston, hydraulic BiSS UTM 150 testing machines, technology
equipments.

Grading Policy

In accordance with TPU rating system we use:
Current assessment which is performed on a regular basis during the semester
by scoring the quality of mastering of theoretical material and the results of
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practical activities (performance tests, perform tasks, problem solving). Max
score for current assessment is 60 points, min — 40 points.
- Course final assessment (exam/ credit test) is performed at the end of the
semester. Max score for course final assessment is 40 points, min — 22 points.
The final rating is determined by summing the points of the current assessment during
the semester and exam (credit test) scores at the end of the semester. Maximum
overall rating corresponds to 100 points, min pass score is 80.

Course Policy

Class attendance will be taken into consideration when evaluating students’
participation in the course.Students are expected to actively engage in class
discussions about the assigned readings. Attendance is strictly controlled. All classes
is obligatory to presence.

Teaching Aids
and Resources

Compulsory Readings:

1. Marpenun C.B. HanoctpykTypHble MaTepHalibl B MAIIUHOCTPOCHUHU: YueOHOE
nocobue [Dnextponnsii pecypc] / C. B. Marpenun, b. b. OBeuknn. —
Tomck: U3n-Bo TIIY, 2010. Cxema JOCTyma:
http://www.lib.tpu.ru/fulltext2/m/2011/m33.pdf

2. AunppueBckuii P.A. OCHOBBI HaHOCTPYKTYpHOI'O  MaTe€pHaJOBEICHHUS.
Bo3smoxknoctu u mpoGiemsl. - M3narensctBo "JlabopaTtopus 3HaHmit" (paHee
"BMHOM. JlaGopatopus 3HaHUK"), 2017. Cxema JOCTYTIA:
https://e.lanbook.com/book/941287category=3827

3. KommakoB A.I'., bapunos C.M., AneimoB M.MU. OcHOBa TEXHOJOTUH U
MpUMEHEHUEe HaHoMarepuasioB. - M3garensctBo "®duszmariut", 2012. Cxema
nocryma: https://e.lanbook.com/book/59644

Extra Readings:

1. I'ycee AWM. Hanomarepuanbl, HAHOCTPYKTYpbl, HAHOTEXHOJIOTHH. -
N3narennscTBO "dusmatimt", 2009. CxeMma JIOCTyma:
https://e.lanbook.com/book/2173

2. Bonouko, A. T.. OrueynopHsle U TYroIjlaBKUE KepaMHUYECKHE MaTepHalIbl
[DnexTponnslii pecype] / Bomouko A. T., I[Ton6onoros K. b., [Istnosa E. M..
— Mumnck: benopycckas nHayka, 2013. — 385 c.. — Knura u3 komiekuuu
benopycckas Hayka - MmxenepHo-rexuudyeckue Hayku.. — ISBN 978-985-
08-1640-5. Cxema nocrymna: https://e.lanbook.com/book/90503

3. tItpemens M.A. MarepuanoBeieHre: HEMETAUTHYECKUE W KOMITO3UIIMOHHBIC
MaTepuaibl: Kypc JIeKIMi [DnekTpoHHslil pecypce]. - Mocksa: MUCHUC, 2013.
- 77 c. Cxema goctyma: https://e.lanbook.com/book/117282

Instructor(-s)

Sergey V.. Matrenin, msv@tpu.ru
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