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Céac khai niém co ban:
Vit liéu tinh thé 13 vat liéu ma trong d6 cac nguyén tir sap xép mot cach tuan hoan

trong khong gian.
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O don vi
* La mang tinh thé nho nhat ma bang cach tinh tién né theo hudéng ctia ba tryc tinh
the ta c6 thé thu dugce toan bo tinh the

* M01 0 don vi dugc dac trung boi hang s6 mang: a, b, ¢,

Hinh hoc ctia 6 don vi dugc xac dinh bdi 6 thong sb
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Mang tinh thé ba chiéu
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Huéng va mit tinh thé

Vi tri cia mot diém trong 6 don vi duge biéu dién theo thong s6 mang a, b, ¢
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Hudéng tinh thé dic trung béi mot vecto
Cach xac dinh vecto chi hwong
- Gbc ctia vecto 1a géc cua hé truc toa do
- Do 16n ctia mdi hudng duge biéu dién thong qua kich thude 6 don
via, b, C
- C4c gia tri nay c6 thé dugc nhan hoic chia vi mot hé s6 dé nhan

duoc gla tri

— T

nguyén nho nhat.

- Ba chi s6 nay duogc biéu dién [uvw]

08/09/2017 ¥ 6

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Mt tinh thé dic trung béi chi s6 Miller (hkl)

Hai mét phang song song la twong dwong nhau va cé cung h, k|

Cac bwée xac dinh chi so h, Kk, | ciia mat tinh thé

- Néu miit phang qua goc toa dd, thi mdt mat phiang song song khac dwec tao
ra bang cach tinh tién mat phang nay mot doan thich hep hofic mot goc toa dd
méi tai mot goc Khac ciia 6 don vi phai dwoc thiét lap.

- Mt phang cat hodc song song véi cac truc toa d9, tir dé xac dinh dwoe dé
dai theo cac truc thong qua a, b, c.

- Nghich dio ciia cac gia tri chinh 1a h k,l. Néu mit phiang song song véi mot
truc thi chi sé Miller biang 0.

- C4c gi4 tri ndy co thé nhan hoic chia véi mdt so dé h, kI 1a cac sé nguyén
nhé nhat.

- Biéu dién chi so6 Miller (hkl).
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Khoang cach d, , gitta ho mit (hkl) cho cdc hé tinh thé
Hé den td [ truc duy nhd't song song vdi a; )
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Mat do duwong (LD) — Mat do mat (PD)

LD =

number of atoms centered on direction vector 1 1
— [nm], [m]
length of direction vector

number of atoms centered on a plane [nm-2], [m2]

area of plane
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Cau tric tinh thé kim loai
- Lap phuong tam mat (FCC)
- Lap phuong tam khoi (BCC)

- Luc giac xép chat (HCP)
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Lap phuong tam mat
a=2R\?2
S nguyén tir trong 6 don vi: 4 nguyén tir

Hé s6 xép chit (APF)

volume of atoms in a unit cell

APE = total unit cell volume
APF cua FCC 1a 0,74
./T
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Lap phuong tim khoi

S6 nguyén tir trong 6 don vi: 2 nguyén tir

Hé s6 xép chat (APF) 12 0,68
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Luc giac xép chit

O don vi c6 2 thong so mang 13 a va ¢, truong hop 1y tuéng = c/a

S6 nguyén tir trong 6 don vi: 6 nguyén tir

Hé s6 xép chat (APF) 1 0,74
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Table 3.1 Atomic Radii and Crystal Structures for 16 Metals

Atomic Atomic
Crystal Radius” Crystal Radius
Metal Structure® (nm) Metal Structure (nm)
Aluminum FCC 0.1431 Molybdenum BCC 0.1363
Cadmium HCP 0.1490 Nickel FCC 0.1246
Chromium BCC 0.1249 Platinum FCC 0.1387
Cobalt HCP 0.1253 Silver FCC 0.1445
Copper FCC 0.1278 Tantalum BCC 0.1430
Gold FCC 0.1442 Titanium () HCP 0.1445
Iron () BCC 0.1241 Tungsten BCC 0.1371
Lead FCC 0.1750 Zinc HCP 0.1332

"FCC = face-centered cubic; HCP = hexagonal close-packed; BCC = body-centered cubic.

A nanometer (nm) equals 10~° m; to convert from nanometers to angstrom units (A),
multiply the nanometer value by 10.
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Cong thire tinh méat dg 1y thuyét cia kim loai

nA
P~V N,

n : s6 nguyén tir trong é don Vi
A : nguyén tir khoi
V.. thé tich 6 don Vi

N, s6 Avogadro
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PON TINH THE - DA TINH THE

V4t ran don tinh thé 1a vat duoc cAu tao tir mot tinh thé hodc nhiéu

tinh thé nhé lién két theo mot trat tu xac dinh.

"2'3’:'.%'.:

stngle crystal Falyerystal Armorphons sold
Perodic across the Perodic zcross ot perodic.
whale wolume. each grain

Garnet single crystal
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Vit ran da tinh thé 1a vat duoc ciu tao tir nhiéu tinh thé nho lién két hdn don.

Hau hét cac kim loai (sat, nhom, dong,...) 1a vat ran da tinh thé.

Grain Boundaries
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Grain Boundary

"Grains"
(Differently Oriented Crystals)
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Qua trinh hinh thanh vat liéu da tinh thé
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(c) (d)
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ANISOTROPY

Pon tinh thé - dj hudng

Pa tinh thé - dang hudng

Modulus of Elasticity (GPa)

Meral [100] [110] [111]
Aluminum 63.7 72.6 76.1
Copper 66.7 130.3 191.1
Iron 125.0 210.5 272.7

Tungsten 384.6 384.6 384.6
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Tinh chat ciia chat rin két tinh
a) Cac chat ran két tinh dugc cau tao tir clng mdt loai hat, nhung
cau truc tinh thé khdng giong nhau thi nhitng tinh chat vat Ii cua

ching ciing rat khac nhau.

b) Moi chat ran két tinh (tng véi 1 cau trac tinh thé) c6 nhiét do

nong chay xac dinh khong doi & mdi ap suat cho trude.

¢) Chat ran két tinh c0 thé 1a chat don tinh thé hodc chat da tinh thé.
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VAT LIEU VO PINH HINH

® Silicon atom
() Oxygen atom

(a) (b)

crystal amorphous
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Nhua théng Hac in Thuy tinh
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Equation

Solving for

Unit cell edge

a=2Rv2 length, FCC
APFE — volume of aFoms in a unit cell _ Vs Atomic packing
total unit cell volume Ve factor
4 4R Unit cell edge
3 length, BCC
_ nA Theoretical density
p VelNg of a metal

number of atoms centered on direction vector

LD =

length of direction vector

Linear density

number of atoms centered on a plane

PD =

area of plane

Planar density

HA = 2d;;, sin 6

Bragg’s law; wavelength-
interplanar spacing—
angle of diffracted beam

Interplanar spacing
for crystals having
cubic symmetry
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