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HEXAGONAL CLOSED PACKED STRUCTURE

e |t consists of three layers of atoms.

e 7 e The bottom layer has six corner atoms and one
| face centred atom.

Pl e The middle layer has three full atoms.
[ e The upper layer has six corner atoms and one

T — face centred atom.
s [0 e e Each and every corner atom contributes 1/6 of
WL o S H :
¥ -- its part to one unit cell.

e The number of total atoms contributed by the corner atoms of both top and
bottom layers is 1/6 x 12 = 2.

e The face centred atom contributes 1/2 of its part to one unit
cell.
e Since there are 2 face centred atoms, one in the top and the
other in the bottom layers, the number of atoms contributed
by face centred atoms is 1/2x 2 = 1.
e Besides these atoms, there are 3 full atoms in the middle
layer.
e Total number of atoms present in an HCP unit cell is
2+1+3 = 6.

CO-ORDINATION NUMBER (CN)
e The face centered atom touches 6 corner atoms in its plane.
e The middle layer has 3 atoms.
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LISTITUTIONS

e There are three more atoms, which are in the middle layer of the unit cell.
e Therefore the total number of nearest neighbours is 6+3+3=12.
ATOMIC RADIUS (R)
e Consider any two corner atoms.
e Each and every corner atom touches each other. Therefore a = 2r.
I.e., The atomic radius, r=al2
ATOMIC PACKING FACTOR (APF)
APF = vIV
V=6 x4/3 rrd
Substitute r = a/2

v = nta®

AB =AC=BO = ‘a’. CX = ¢/2 where ¢ — height of
the hcp unit cell.

Area of the base = 6 x area of the triangle ABO =6
x 1/2 x AB x OO’

Area of the base = 6 x1/2x a x OO’

In triangle O’OB

0'0OB = 30°
oo’ _ oo!
cos30°= BO a

.. 00" =acos30°=a \/%
Now, substituting the value of OO’,

384
%
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LISTITUTIONS

Area of the base =6 x 1/2 x a x
V = Area of the base x height

V 33a? « ¢
2 .
v ma”
SAPF= — = -
V 33 a? ¢
.,

i

- APF = 211!33 — 2m
Sﬁalc S«ﬁ

| &

L]

Determination of c/a ratio:
In the triangle ABA’,

COS 300 :M
= 30°

Dr .V.Manikandan/Assistant professor /Department of Physics/SNSCT



SNS COLLEGE OF TECHNOLOGY

(An Autonomous Institution) h‘;j;_,/wno'w
Approved by AICTE, New Delhi, Affiliated to Anna University, Chennai
Accredited by NAAC-UGC with ‘A++’ Grade (Cycle I1l) &
Accredited by NBA (B.E - CSE, EEE, ECE, Mech&B.Tech.IT)

COIMBATORE-641 035, TAMIL NADU

. AA’ = AB cos 30° = aV3/2

2 3

But AX=2/3AA'=3 2
a

ie. AX= 3

In the triangle

AXC,AC? = AX?

+ CX?
Substituting the values of AC, AX and CX,

-

e=(F) - ()

) a c
a = — + —
3 4
¢’ 5 a’
- = a — -
4 3
¢ , 1
= a" ]_ J— —_
4 3
¢’ _ 8
a’ 3
C 8
a 3

2n 3
APF= —— |-
33 V8
2n \/g
NN
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LLSTFITUTIONS
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