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CUBIC

a=b=c
o= p=y=90°

TETRAGONAL

a=b=zc
o= p=y=90°

ORTHORHOMBIC

azbzc

o= p=ry=90°

HEXAGONAL
a=b=zc

o= p=90°
v=120°

MONOCLINIC

azb=zc
o=y="90°
p+120°

TRICLINIC

azb=zc
o Pryx90°
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TRIGONAL
a=b=c
o=[p=y=90°

4 Tylg)es of Unit Cell
= Primitive
I = Body-Centred
F = Face-Centred
C =SideCentred
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7 Crystal Classes
— 14 Bravais Lattices
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1-CUBIC CRYSTAL SYSTEM
a- Simple Cubic (SC)
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http://www.kings.edu/~chemlab/vrml/simcubun.wrl
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SIMPLE CUBIC STRUCTURE (SC)
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a | APF = 0.52 for simple cubic
% =0.5a atom
: - volume
unit cell 4
1 E (0. &]3 4" atom
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contains 8x1/8 = g3
1atom/unit cell 1“-———-___ volume

unit cell
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Atomic Packing Factor of FCC

Remember!!! Atoms are hard spheres and they touch one
another along cube diagonal for an FCC structure.

2 L 02 _ 2 Jsbu S glin s
a”+a” =(4r) gl 4y (4505 el ) 2

/ Al o ) aal g J gl 4S8 )
a:2r 2 ol

Volume of unit cell, V.

V. =a® =(2r/2)° =16r°/2

/

Number of atoms per unit cell: b i £ lad ulad Ly a0y J sl paa

e Face atoms = 6x1/2 =3

e Corner atoms =8x1/8 = 1

Total number of atoms in the unit cell = 4 2
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Atomic Packing Factor of FCC

APF — Volume of atoms in a unit cell

Total unit cell volume

(4)*(4/3x r3)
16r34/2

APF =

APF =0.74
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4. Summary
Struct Atoms—Coordination——Packing = |
WCHER || o Vet per cell Number factor Xampies
Iy Polonium
SE G5 =20 1 6 .52 (Po).a-Mn
A Fe, Ti,W Mo,
BCC ty = —=T 2 8 0.68 |Nb,Ta,K ,Na,
V3 V,Zr,Cr
. Fe,Cu,Au,Pt
FCC g = ﬁl 4 12 0.74 Ag.Pb.Ni




Atom Positions in Cubic Unit Cells
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Body — Centered Cubic (BCC)
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Directions in Cubic Unit Cells

 Directions in crystal lattices are especially important for
metals and alloys with properties that vary with
crystallographic orientation.

AlzZ
|

/| -

” /
-
A

L” S

X

e Direction of OS
Coordinates of S - Coordinates of O
(1,1,0) - (0,0,0) =(1,1,0) = [110]

v

Position coordinates of direction
vector OS

o 3 > v

Direction indices of direction
vector OS

y




Directions in Cubic Unit Cells

 Some directions in cubic unit cell

/
Origin 1 [110] |1
\\ 9 / 0 f 1 > 3
[100] — "4 y / y
! y
X R S X [ 111 ] x
[210] ol LG
N P
\ O \ N (%’ 0, %) \\/
M y y )
) X
X 1 X ¢ Origin for position
5 Note new coordinates

origin



S5k Sl (6,185 pw il

ok 5 50 Sl e ol 2oL o

u'r!I B L‘I -|'I-+

Iy cem Jlop bl sadat Slaisa (A0
DS oS ol

L !) Lﬁu] «\.LWJLI ;_r_;).....S ;J.:L‘.- Slagl as ﬁ:.}ﬂ"” o (- °

DS koS e 30 (S S

Dead 8] ] A ,S cwdle o) soslewwoa dlasl (o



)-1-.:-° sl u*.’.x"

B33 e ol [UVW] & jge 40 Jbis 5 Slg> @
.mtgj;.eb;usa.;w|o&uolx| ¢
u)..a.a J)’S"; )é LQJ‘ GALOU sé‘.\f—‘ QJ% )....S o;a)?: )J




-

Lo 0 B
A=[1 — |1 =10 [001]
0 1 —
VA R
B=| 0 - |1 = |-1 [12 0]
0 0 0
> 0 |1 -1
=1 -0 =1 —
. [T
o1 Y
b-1-3="2 [2 T 1]
2 1 -




N

)
[221]
[012]
C
[101]
/Y;.r
a
[100]  [110] /

e




rad s
:wvﬂ)@b‘jdﬁlﬂ&.JJbﬂjQ%Jbﬁ

100
[110]
[112]

[-110]
[-32-1

iy el (1/4,1/2,1/2) 9 (3/4,0,1/4) Olais oy u‘& Cgx sl ol



.Mﬂboﬁo:bbl&}éu@?w.ﬁ‘ ¢

[ B : |
/ gy i
e 1 , 54
g
:

(b)

(a)

v TP ! B
TG D) S Sy e K S 55 S Lls 1 K /“/—07"" v

o O > Slems L Lol 0l (- (l,
f

E g <. s »
—_— %) St gs 3| d : - \.@..u '
v ) Sl s o e .J"'b); U""?’J"’J‘! e aliL] .."U| /v—a-r v/

¢ % y
-“"‘*.:’,"w“‘-‘«:ruJ(l,l,o)q(_\.,
Wl osls 3Lt ol 1w a et 4o 5% \



o BXBEY R 2
o e | 1 1

e L1111 1IN
o iy | ] 1 1

(111), . <

P axbio SOyl (Glosus il ppuni®
(oS (50 (et (S5 oIl )5 jezm0 A b |y dzmio bl Joxo®
rplod (0 o |y alalls pB (weSro S

PSS &5 SlaigS A puled (o0 0 pb 0 pS (9 B8Z 9T )0 Iy eSRe S
Wl s s dlacl

I X Y Z
el 102 | | x
R RIS A RIAR G Y
e te | 2 1 0
(211) L el




Ol e ok Sl L )0l Sl 1 g i anios 4 VYT IS

W&."rf.ﬁfu‘ﬁﬁ bo.:.,‘,:'.ail...tgj‘,l{ia.&*a‘\\‘a—\"_}S.:J;c;.....:’c:...x.a.:w
ek 0l 05,5 o sSan b diS o a0 g0 () Bl 55 i 5 0 1,Z 5V X Sla, youe
kel s 4 S O gz it o g0 ) il AT T pn S 4 amis 1l s (Sl

Wl)QTJéxJﬁ'?(\")QJJ&QW&‘A&&%&‘Q—‘{&WGJ‘J

J’bﬂ.r:.;s"l 4.2.’)‘.0 ‘J(Jéw \“b—“' J&:)Jw.@‘?wﬂ—w_é




(632)

ARG S O TR A TS

A I R R KPP 2 S




asae base ¢

aei oy

(110) 0

(b)

(221) Z
v

L] L

()




53 o alolit 5 oK

Sles sk sbtle i jshie 4 ST 8 5l Sl eslizul

p
J:]
+ o
"-5} Of"f'
% %
extra ::;
distance _
travelled B Adapted from Fig. 3.37,
by wave “2%=—__ ]‘ sp acing Callister & Rethwisch 3e.
between
o—@—=— planes
X-ray A H ~
intensity na Skl eslamal b gl dmte o dols (5 5 051
(from - 2sin 6 eledvoy
detector) K
, 0




Intensity (relative)
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