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Assignment 1 - Bonding and Mechanical Properties
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Bonding energies
/ Q1: Which one is INCORRECT?

a) Thermal expansion is controlled by the shape of the bond energy diagram. /
b)  Thermal expansion coefficient decreases with increasing bond energy. v
c) Some ceramics have ionic or covalent bonds. v~

__? @ Metallic and covalent bonds can be found in polymers.

v/ Q2: The net potential energy (En) between two adjacent hypothetical ions may be represented
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where ris the interionic separation in micrometers (um). What is the equilibrium separation,
ro, between the two ions in nanometers (nm)? 2 r.%
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Mechanical Properties r 2 Y
Vv Q3: In the following relationship between the type of bond and the material properties, which

s INCORRECT.

a) Bond energy is the main factor affecting elastic modulus. The greater the bond energy,
the greater the elastic modulus of the material.
b) In materials with the same type of bond, the melting point increases with bond energy.
c) Materials with ionic bonds and covalent bonds have poor plasticity.
e @Mat&rials with an ionic bond always have a higher melting point than materials with a
metal bond if their bond energy is higher.

Q4: Using the tensile test specimen geometry given on slide 18 of Lecture 3, calculate the
Final Length and Final Diameter of a 6061 T6 alloy, using Engineering quantities.
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