Structure of Ceramics
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In an unit-cell, draw the crystallographic planes (101), (112), (214) and directions [112], [013]
and [201].

Estimate the packing factors of simple cubic, body centered cubic and face centered cubic
structures.

How do the packing factors of face centered cubic unit cell and a hexagonal closed packed unit
cell compare with each other?

Determine the type and locations of interstices in the HCP structure and size of largest atom that
would fit in them.

Determine the type and locations of interstices in the BCC structure.

Calculate the packing factor diamond cubic structure.

Draw a (110) plan view of Sphalerite ZnO structure satisfy yourself with the site filling.

Find the difference between the perovskite and ReO; structure. Can one be derived from another?
Justify.

What are the differences between Corundum, Iimenite and LiNbOj; structures? Explain to yourself
in terms of packing and filling of interstices.

Draw {1 0 -1 0} plane projection of limenite and go through how the interstitials are filled.
Following atomic pattern is of a metal oxide compound (M,O,) which has a unit cell of
dimensions a= b = 4.04 A, ¢ =5.80 A, with orthogonal axes. A plan of the structure projected on
the plane normal to the x-axis is shown in figure below.
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a) Outline the conventional unit cell on the pattern itself defining the origin. Determine the
type of the lattice.

b) Explain the structure in terms of number of unit-cells of the lattice defined in (a).

c) What is the formula unit i.e. what are the values of x and y in M;O,? How many formula
units are present in a unit cell?

d) Write the fractional coordinates of the atoms in an unit cell.

e) What is the co-ordination of the both ions?

f) What must be the range of radius of cation to anion for the observed co-ordination? Show
the procedure.
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