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Assuntos finais

Tamanho de gréao

- E bem conhecido por vocés que o tamanho de grdo tem grande
Influéncia em diversas propriedades.
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A difracéo de raios X pode ser usada para calcular o tamanho de gréao?

- Até pode, mas nao € a técnica mais apropriada para tal;

- A forma mais precisa de medicao do tamanho de grao € por analise
microscopica;

- Entretanto, € fundamental entender quais sao os efeitos do tamanho de
grao nos difratogramas de raios X.
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Tamanho de grao — difracao Laue

- Graos muito grosseiros.
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Tamanho de grao — difracao Laue

- Graos um pouco mais refinados.
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Tamanho de grao — difracao Laue

- Graos refinados.
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Tamanho de grao — difracao Laue

- Graos muito refinados.
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Efeito da deformacao nos picos de difracao

- NOs iremos abordar aqui principalmente as deformacdes a frio;

- Devido a presenca dos diversos graos, cada grao nao e livre para
deformar da forma como bem entende;

- Como consequéncia, deformacdes elasticas sdo geradas no material;

- Podendo estas ser de flex&o, torcao ou tensdes uniformes de tracao e
compressao (menos comum);

- Nesta situacéao, dizemos que o0 material apresenta tensoes residuais.
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Efeito da deformacao nos picos de difracao

- Material sem deformacéo.

CRYSTAL LATTICE DIFFRACTION
LINE

N(O STRAIN
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Efeito da deformacao nos picos de difracao

- Material com deformacéao uniforme (tensao de tracao/compressao).

UNIFORM STRAIN |
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Efeito da deformacao nos picos de difracao

- Material com deformacé&o nao uniforme (flexao/torcao).

NONUNIFORM STRAIN
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Efeito da deformacao nos picos de difracao

- Quais seriam os efeitos da recuperacao, recristalizacao e crescimento
de grédo em uma material deformado a frio?
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Efeito da deformacao nos picos de difracao

- Comparacao entre a dureza e os aneis de difracéo;
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Efeito da deformacao nos picos de difracao

- E no caso de um goniometro o de raios X?
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Efeito da deformacao nos picos de difracao

- E no caso de um goniometro o de raios X?
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Efeito da deformacao nos picos de difracao
- Exemplo dos efeitos da deformacéo a frio nos picos de raios X

Magnetostriction Increase of Polycrystalline Fe-Al-B @Cmm
Thin Sheets after Thermomechanical Process

M.B.S. DIAS. G.O. FULOP, C.A. BALDAN, and C. BORMIO-NUNES

Magnetostrictive materials are applied in several types of sensors, actuators, and energy
harvesting. In particular, for AC devices, thin materials are desired to reduce eddy current
losses. 1t 1s well known that the magnetostriction of single crystals and textured materials is
higher than in polycrystalline ones, however, the cost and manufacture speed are crucial to be
used as parts of commercial devices. Therefore, polycrystalline samples are strong candidates
for common applications. In this work, (Fe Al jgo_.)os.4B) 6 (x = 86.6, 82 and 79.4) alloys were
rolled down to 0.7 mm of thickness and annealed at 1473 K (1200 °C) for 2 hours aiming to
reduce the thickness of the samples without deteriorating the magnetic properties. The alloys,
even with higher contents of Al, were easily deformed to the thickness of (0.7 mm and this ability
is attributed to the presence of the Fe,B phase. After the thermomechanical process, new
isotropic recrystallized grains emerged and the longitudinal magnetostriction increased to 75.8,
16.9, and 3.2 pct, achieving 28.3, 28.4, and 28.8 ppm, respectively, for x = 86.6, 82, and 79.4.
The piezomagnetic coefficient obtained of 4 nm/A is a suitable actuating sensitivity.

DOI: 10.1007/s11661-017-4343-z
© The Minerals. Metals & Materials Society and ASM International 2017
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Determinacao do diagrama de fases

- Como séo determinados difratogramas de raios X?
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Determinacao do diagrama de fases

- As técnicas mais classicas sao a analise térmica e a analise
microsestrural;

Contents lists available at ScienceDirect © CALPHAD ===
Ta-
CALPHAD: Computer Coupling of Phase Diagrams and @:%
Thermochemistry -=a
journal homepage: www.elsevier.com/locate/calphad — &
Critical reassessment of the Fe-Si system @Cmsmm

Senlin Cui, In-Ho Jung®

Department of Mining and Materials Engineering, MoGill University, 3610 University Street, Montreal, Quebec, Canada H3A 0C5

ARTICLE INFO ABSTRACT

Keywords: The Fe-Si system has been studied extensively due to its importance in steelmaking and electrical-magnetic
The Fe-5i system applications. Thermodynamic and phase diagram data of the Fe-5i system available in the literature were
Phase diagram

critically evaluated and re-optimized to improve the thermodynamic description of this system. Two sets of
optimized model parameters were obtained to reproduce the available and reliable literature data. In each set of
parameters, the liquid phase was described using the modified quasi-chemical model or the Bragg-Williams
random mixing model. The A2/B2 and B2/D03 order-disorder transitions were also taken into account in the
present study.

Thermodynamic modeling
CALPHAD
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Determinacao do diagrama de fases
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Determinacao do diagrama de fases
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Determinacao do diagrama de fases
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LATTICE

Determinacao do diagrama de fases
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LATTICE

Determinacao do diagrama de fases
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LATTICE

Determinacao do diagrama de fases
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LATTICE

Determinacao do diagrama de fases
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LATTICE

Determinacao do diagrama de fases
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LATTICE

Determinacao do diagrama de fases

"0 9/[0 ®@ © ® @ ®

room ¢ 4 t 1 A ‘ J!i B
! PERCENT B —e
Lo | .
m Q | | !
I I i a
E 7. ! | B |7
:.": et : [ | g
« U | o | I
Q: r F: % i !
E5a " i ]
A I Y B

PERCENT B —




Assuntos finais

Determinacao do diagrama de fases

- Efeito do Silicio no parametro de rede das ligas de Fe-Si;

M. PorcarovA et al.: Lattice Parameters of Fe-Si Alloy Single Crystals 17

phys. stat. sol. {a) 106, 17 (1988)
Subject classification: 61.55; 61.10; S1.1; S1.61

Institute of Physics, Czechoslovak Academy of Sciences, Prague!) (a) and
Institute of Physics, Polish Academy of Sciences, Warsaw (b)

Lattice Parameters of Fe-Si Alioy Single Crystals
By

M. Porcarova (a), K. Gopwop (b), J. BaAx-Misivx (b), 8. KADRCKOVA (a),
and J. BRADLER (a)
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Como fazer a determinacao das fases

- Simulacéao dos difratogramas

::1 BASES DE ESTRUTURAS CRISTALINAS Pagina Inicial ~ Suporte

CAPES - Coordenacgo de Aperfeicoamento de Pessoal de Mivel Superior Ola, Carcara | Material de apoio | Meu Perfil | Sair

ASM SYSTEM

0 ASM Materials Information disponibiliza pesquisa em todo o conteddo de referéncia da ASM
International- ASM Handbooks Online, ASM Alloy Center Online, ASM Micrograph Center Online,
ASM Failure Analysis Center Online e ASM Alloy Phase Diagrams Center.

ASM Handbooks Online
0 conteddo completo de trinta e quatro velumes do Manual do ASM, varios suplementos do
manual do ASM e duas edicées do ASM Desk.

ASM Alloy Center Database
Dados de propriedade do ASM, grafices de desempenha e diretrizes de processamento para
metais e ligas especificos.

ASM Micrograph Database
Mais de 4000 micrografias para ligas industrialmente importantes.

ASM Failure Analysis Database
Mais de 1.000 histérias de casos e informactes do manual sabre mecanismos de falha e métodos
de analise.

ASM Alloy Phase Diagram Database
Mais de 40.300 diagramas de Fase binaria e ternaria e dados de fase associados para sistemnas
inorganicos.
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Como fazer a determinacao das fases

- Problema real

Journal of Alloys and Compounds 574 (2013) 467-471

. . . . . . ]
Contents lists available at SciVerse ScienceDirect

Journo | of

ALLOYS
AND COMPOUNDS

Journal of Alloys and Compounds = B

journal homepage: www.elsevier.com/locate/jalcom

High magnetostriction of the polycrystalline alloy (Feg gAlg2)97B3 @Cmmﬂ(

Cristina Bormio-Nunes **, Mateus Botani Dias?, Luis Ghivelder®

*Escola de Engenharia de Lorena, Universidade de Sdo Paulo, Lorena SP, Estrada Municipal do Campinho s/n, 12602-810, Brazil
b instituto de Fisica, Universidade Federal do Rio de Janeiro, Rio de Janeiro R, CP 68528, 21941-972, Brazil
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Materiais amorfos

- O que sédo materiais amorfos?

- De forma semelhante ao liquidos, estes materiais nao possuem uma
periodicidade na posicao dos atomos;

- Quais poderiam ser os efeitos no fenomeno da difracao?

- Consequentemente, ndo sao observados picos definidos e de alta
Intensidade;

- Mas um ou dois picos de baixa intensidade e largos.
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INTENSITY

INTENSITY

Materiais amorfos

crystal

) JuUU

hquid or amorphous solid




