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ENM/FT/UnB

Terga: 16:00 — 18:00
Quinta: 16:00 — 18:00

Investigar e compreender as relagdes entre os métodos de processamento,
estrutura e propriedades de materiais ferrosos, ndo ferrosos e suas ligas.

Conceitos relacionados a projetos de novas ligas e engenharia microestrutural
possibilita estabelecer a correlacdo entre processamento e termodinamica a
microestrutura e propriedades dos materiais, possibilitando projetos eficazes

Metalurgia fisica € o ramo de ciéncia dos materiais que estuda a relacdo entre
composicdo, processamento, estrutura cristalina e microestrutura com as
propriedades mecanicas, térmicas e elétricas dos materiais monoliticos e
compdsitos.

Considerando que todos 0s progressos tecnolégicos sao afetados pelas restricdes
dos materiais usados na sua confeccdo, 0s avangos obtidoscom pesquisa e
desenvolvimento em metalurgia fisica results no progresso de setores
tecnolGgicos relacionados as engenharias, energia e meio ambiente.

Aulas expositivas — Principios e conceitos de Metalurgia Fisca, com
apresentagdes em “Power point”.

Listas de exercicios, com resolucdo de questdes selecionadas, estimulando-
se a participacdo, o discernimento e o espirito critico dos alunos. Seré
estimulada a correlagéo dos temas estudados com exemplos préaticos.

1 Nogdes de Cristalografia, Difusdo no Estado Sélido, Nucleacdo e Crescimento
no Estado Sélido, Tipos de interface precipitado/matriz, Planos de Habito. Zonas
Guinier-Preston. Diagramas Binarios composicdo temperatura — Diagramas
Terndrios composicdo temperatura, Defeitos Pontuais, Lineares e Volumétricos
em metais, Solidificagdo, transformagdo martensitica. morfologia e subestrutura
martensitica ,Difratometria de raios X, Microscopia Otica, Microscopia de
varredura, Microscopia de for¢a atbmica, Microscopia eletronica de transmissao,
Difracdo de elétrons no microscopio de transmissdo, Imageamento em




microscopia eletrénica de transmissédo ,Espectroscopia e perda de energia de
elétrons , Espectroscopia de energia dispersiva de raios x.Tratamentos Térmicos
de Metais Ferrosos e Nao Ferrosos. Deformagao plastica de metais e ligas, Papel
das discordancias na deformagdo plastica. Desenvolvimento de microestruturas
na deformacdo, Fluéncia de Metais e Cerdmicos, Influencia das particulas de
segunda fase na estrutura, Relacdo Estrutura / Propriedades mecanicas.
Introducdo a Mecénica da Fratura, Fadigaem Metais, Pardmetros de
Desempenho.Metalurgia fisica de materiais ndo ferrosos, Introducdo a
Metalurgia do P6, Efeito Pseudoelastico — Efeito Meméria de Forma, Principios
de Analises Térmica Diferencial, Termogravimetria, Calorimetria de Varredura
Diferencial, Espectroscopia Auger, Microscopia de Tunelamento, Microscopia
de Forca Atbmica, Espectroscopia Raman.

A avaliacdo de rendimento individual sera efetuada segundo os seguintes
critérios:

a) Provas escritas (P) atribuidas como tarefas: Serdo realizadas no periodo
trés provas com média calculada por: [(P1 + P2 + P3) / 3] = MP

b) Seminarios individuais a serem apresentados em temas que correlacionem
suas linhas de pesquisa com Metalurgia Fisica. = MS

c) Lista de exercicios, executadas individualmente e extraclasses =LE

A média final sera calculada da seguinte forma:
Média Final =0.4 MP + 0.4 MS + 0.2 LE

As mencdes serdo atribuidas pela Média Final e de acordo com o seguinte:

SS N >9,0 Ml | 30<N<49
MS | 70<N<89 I 01<N<29
MM | 50<N<69 | SR N =00

Para ser aprovado na disciplina, o aluno devera ter mencéo final igual ou
superior a MM e ndo ter nimero de faltas superior a 25 % do total de
atividades efetivamente realizadas. A frequéncia sera computada via
chamada online em todas as aulas sincronas.

O calendério de atividades, sujeito a alteragBes, serd de acordo com o
cronograma semestral estabelecido pela UnB

1 - Shackelford, J. F, Introduction to Materials for Engineers, Prentice Hall, 1996. 2.
Callister Jr, W. D., Materials Science and Engineering: An Introduction, John
Wiley & Sons, 2000.

2 - Reed-Hill, R. E., Principios de Metalurgia Fisica, Guanabara Dois, 1982..



https://aprender.ead.unb.br/mod/resource/view.php?id=263257

3- Dieter, G. E., Metalurgia Mecanica, Guanabara Koogan S. A., 1982.

4 - Meyers, M. A,, Chawla K. K., Principios de Metalurgia Mecénica, Edgard Blicher
Ltda, 1982.

5 - Brooks, C. R., Choudhury, A., Metallurgical Failure Analysis, McGraw-Hill, 1993.

6 - Martin, J. W., Doherty, R. D., Stability of Microstructure in Metallic Systems,
Cambridge University Press, 1976. 16. Barrett, C., Massalski, T. B., Structure of
Metals, Pergamon Press, 1980.

7 - R. E. Smallman, A.H.W. Ngan. Modern Physical Metallurgy. 8, reprint, revised.
Butterworth- ISBN 0080982239, 9780080982236 . Heinemann, 2013

8 - Aitber Bizhanov , Valentina Chizhikova, Agglomeration in Metallurgy (Topics in
Mining, Metallurgy and Materials Engineering); Springer; 1st ed. 2020 edition
(September 19, 2019).

9 - Mikhail Gasik, Viktor Dashevskii, et al., Ferroalloys: Theory and Practice (Topics
in Mining, Metallurgy and Materials Engineering), Springer; 1st ed. 2020 edition.
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Investigate and understand the relationships between processing methods, structure and
properties of ferrous and non-ferrous materials and their alloys.

Concepts related to the design of new alloys and microstructural engineering make it
possible to establish a correlation between processing and thermodynamics with the
microstructure and properties of materials, enabling effective designs

Physical metallurgy is the branch of materials science that evaluates the relationship
between composition, processing, crystal structure and microstructure with the
mechanical, thermal and electrical properties of monolithic and composite materials.

Considering that all technological progress is affected by the restrictions of the materials
used in its manufacture, the advances obtained with research and development in physical
metallurgy results in the progress of technological sectors related to engineering, energy
and the environment.

Lectures — Principles and concepts of Physical Metallurgy, with “Power Point”
presentations.

Lists of exercises, with resolution of selected questions, stimulating the participation,
discernment and critical spirit of the students. The correlation of the topics studied
with practical examples will be stimulated.

Notions of Crystallography, Solid State Diffusion, Nucleation and Solid State Growth,
Types of precipitate/matrix interface, Habit Plans. Guinier-Preston zones. Binary
composition temperature diagrams — Ternary composition temperature diagrams, Point,
Linear and Volumetric Defects in metals, Solidification, martensitic transformation.
martensitic morphology and substructure, X-ray diffraction, Optical Microscopy,
Scanning Microscopy, Atomic Force Microscopy, Transmission Electron Microscopy,
Transmission Electron Diffraction, Transmission Electron Microscopy Imaging, Electron
Energy Loss Spectroscopy, Energy Dispersive X-Ray Spectroscopy. Heat Treatment of
Ferrous and Non-Ferrous Metals. Plastic deformation of metals and alloys, Role of
dislocations in plastic deformation. Development of microstructures in deformation,




Creep of Metals and Ceramics, Influence of second phase particles in the structure,
Relationship Structure / Mechanical Properties. Introduction to Fracture Mechanics,
Fatigue in Metals, Performance Parameters. Physical Metallurgy of Non-Ferrous
Materials, Introduction to Powder Metallurgy, Pseudoelastic Effect — Shape Memory
Effect, Principles of Differential Thermal Analysis, Thermogravimetry, Differential
Scanning Calorimetry, Auger Spectroscopy, Tunneling Microscopy, Atomic Force
Microscopy, Raman Spectroscopy.

The assessment of individual performance will be carried out according to the
following criteria:

a) Written tests (P) assigned as tasks: Three tests will be carried out in the period with
an average calculated by: [(P1 + P2 + P3) / 3] = MP

b) Individual seminars to be presented on themes that correlate their lines of research
with Physical Metallurgy. = MS

c) List of exercises, performed individually and outside the classroom =LE

A The final average will be calculated as follows:
Final Average=0.4 MP + 0.4 MS + 0.2 LE

Mentions will be awarded by the Final Average and according to the following:

SS N >9,0 Ml 30<N<49
MS | 70<N<89 1 01<N=<29
M  50<N<69 | SR N =00

M

To be approved in the discipline, the student must have a final mention equal to or
greater than MM and not have a number of absences greater than 25% of the total
number of activities actually carried out.

The calendar of activities, subject to change, will be in accordance with the semester
schedule established by UnB

1 - Shackelford, J. F, Introduction to Materials for Engineers, Prentice Hall, 1996. 2.
Callister Jr, W. D., Materials Science and Engineering: An Introduction, John
Wiley & Sons, 2000.

2 - Reed-Hill, R. E., Principios de Metalurgia Fisica, Guanabara Dois, 1982..
3- Dieter, G. E., Metalurgia Mecénica, Guanabara Koogan S. A., 1982,

4 - Meyers, M. A., Chawla K. K., Principios de Metalurgia Mecanica, Edgard Blticher
Ltda, 1982.

5 - Brooks, C. R., Choudhury, A., Metallurgical Failure Analysis, McGraw-Hill, 1993.

6 - Martin, J. W., Doherty, R. D., Stability of Microstructure in Metallic Systems,
Cambridge University Press, 1976. 16. Barrett, C., Massalski, T. B., Structure of
Metals, Pergamon Press, 1980.

7 - R. E. Smallman, A.H.W. Ngan. Modern Physical Metallurgy. 8, reprint, revised.
Butterworth- ISBN 0080982239, 9780080982236 . Heinemann, 2013

8 - Aitber Bizhanov , Valentina Chizhikova, Agglomeration in Metallurgy (Topics in
Mining, Metallurgy and Materials Engineering); Springer; 1st ed. 2020 edition
(September 19, 2019).




9 - Mikhail Gasik, Viktor Dashevskii, et al., Ferroalloys: Theory and Practice (Topics
in Mining, Metallurgy and Materials Engineering), Springer; 1st ed. 2020 edition.




