Orientation

Zo%H: JIAMEZE (MFA9009)

¥
A D ANATYBS L

YJEONG@CHANGWON.AC.KR

AP A #452-212 M3} 055-213-3694

HOMEPAGE: HTTP://YOUNGUNG.GITHUB.IO



mailto:yjeong@changwon.ac.kr
http://youngung.github.io/

Outline

Kl

<I
0

< K
of N O
N0 A0 RO




=A O| X O
o

= |'_|-':I

-

o Lo A8

M23x(EM217E)
C=2 2t 22| AR O [2tA B A5 DX} of= ot 2 EX] MA 5 S M1 A0
HA SUMFE HESI0] stufES 2701 S| 5{7[5 2 0{0oF5tH, 1
sMo = QUESCE (7178 2017.2.27.)

1 BAREA (MM EA 5)2 et 242 1 7|7 S¢et

2. 291 2= A0 =5 O|LH (7HE 2017.2.27.)

3. At A= Al0]= 1€ O|L{f (7178 2017.2.27.)

4, Bl Xt =4 A0 =5 O| LY

5. Hf A, 2 Q1 W B Ao £ &2 ALY A0 =5 O[L{ (7178 2017.2.27.)

6. =2 A H|SAC| RRE QAERL ALY A0|=2¢8  O[L (7178 2017.2.27.)

7. 201 S H| S Xto| X KFOf AP A0 = 12 O[] (“H7E 2017.2.27.)

8. St o SAI MOl HALE VLG & S0 oot AME2 11 7|2t ¢t

9. S RO G AHOFK|2 & 7| SEAH S| Z7V|F YL = Qlot ZAM 2 1 7|7 S0 (A4
2016.11.16.)

@ Sdo| 40| & =YAIZte 422 30| D|HE BR2 dH2 F= X 2| ST,



Internal Policy

K| 2ot

% Ol ZAA0| At 2 FatE 20 (YRITHet L oHA)

X2} (0.75 Al ZH): 13]x 0.5% A2
ZAM (1.5 A|Zh: 13X 1% XtZ
HA| (20%)
Mid-term (30%)
Final (40%)

GOt

https://youngung.github.io/teaching/

9/3/19



52401) 10:30am — 11:45pm
52401) 9:00am — 10:15pm

2}
(




(= |
HItQA
S 71Z DAL
Ned 2R AFe
2ol Lol tizt oje}7t E2
=Z

M 7|=3t internal policyE 2L}




T2 Dt B3 (Callister) 7t =Y FRX. 20| LR0|EZ £+ T
e & 2.

Mz aket 815 Wad 5 3

G. E. Dieter, “Mechanical Metallurgy”

Robert E Reed-Hill and R. Abbaschian, “Physical metallurgy Principles”

2 A| feedback (M, &, 2) - #52-212

UM e E SHOIXOM ER2E2EE (527 =8 = 2L 02| ZOoFMK)
Find and report typos

LA
(A=) & == 0tH| §10] Tl



ChapterO
Introduction

Zo%H: JIAMEZE (MFA9009)

¥
A D ANATYBS L

YJEONG@CHANGWON.AC.KR

AP A #452-212 M3} 055-213-3694
HOMEPAGE: HTTP://YOUNGUNG.GITHUB.IO



mailto:yjeong@changwon.ac.kr
http://youngung.github.io/

Objectives

=5 7IA Mz 712 =20 T LHE 0 Chet 7H & Ofsi otLt.




Microstructural parameters, properties

Properties
Strength
Toughness
Conductivity
Corrosion Resistance
Piezoelectric strain
Dielectric constant
Magnetic Permeability
Formability

Microstructural
Parameters

Grain size

Grain shape

Phase structure

Composite structure

Chemical composition (alloying)
Crystal structure

Defect structure (e.g. porosity)



Microstructural parameters, properties

Yes, when we study the plasticity of metals, we now should consider the
microstructure of the material of interest

Q. What is microstructure?
A. Microstructure = internal structure

Biology was revolutionized when Leeuwenhoek
and others started to use microscopes to look
at the internal structure of plants. They were
able to relate many characteristics of plants to
their cell structure, for example.

Similarly, Sorby" was one of the first to make
cross-sections of materials such as iron and
examine them in the microscope, so that he
could relate properties to structure.

* http://www.ucmp.berkeley.edu/history/leeuwenhoek.html
T http://www.shu.ac.uk/sorby/hcsorby.shtml
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What is microstructure?

Microstructure originally meant the structure inside a material that could be
observed with the aid of a microscope.

In contrast to the crystals that make up materials, which can be approximated as
collections of atoms in specific packing arrangements (crystal structure),
microstructure is the collection of defects in the material.

What defects are we interested in? Interfaces (both grain boundaries and interphase
boundaries), dislocations (and other line defects), and point defects.

Since the invention of prefixes for units, the micrometer (1 um) happens to
correspond to the wavelength of light. Light, obviously is used to form images in a
light/optical microscope. Thus microstructure has come to be accepted as those
elements of structure with length scale of order 1 um.

Since we commonly examine materials in the microscope, we generally observe
grains as crystallites in polycrystals, separated by grain boundaries.



It you look ‘inside’
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It you look ‘inside’ (crystal structure)

HCP is more ‘anisotropic’ than cubic structures.
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FIG. IV-5—Some important planes in the hcp system and their Miller-Bravais indices.

Berquist & Burke: Zr alloys
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It you look ‘inside’” (multiphase)

Modern steels are often multiphase alloys
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Important microstructural features

Examples of quantitative microstructural parameters:
Grain size
Void fraction
Aspect ratio of second phase particles or grains
Crystal orientation distribution (crystallographic texture)




Recap

What is microstructure?
Multiphase steel?

Anisotropy?

What is grain orientation?




Anisotropy

All crystal structure is intrinsically anisotropic.

Q: Should polycrystalline materials consisting of many crystals anisotropic?

Q: If not, what makes polycrystal material anisotropic?




Plastic anisotropy

Figure shows
example of a cup that
has been deep drawn.
The plastic
anisotropy of the
aluminum sheet
resulted in non-
uniform deformation
and “ears.”

Randle, Engler, p.340



Grain orientation

Undeformed 30% strain
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Fig. 1. EBSD orientation map of 304 stainless steel sheet at tensile strains of (a) 0% (undeformed) and (b) 30%.

Blue cubes denote unit cells
representative of the pertaining grain
bounded by gray lines (Q. What is the
gray lines here?)

An orientation is a ‘relative term’.
LAl 7 E. 7| & (reference) O]
E|= gi2ko| 4 X OF oLt

*H Wang, Y Jeong, B Clausen, Y Liu, RJ McCabe, F Barlat, CN Tome, MSEA 649, 2016



