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ABSTRACT 

Potential functions which described the anharmonic oscillators could reasonably predict 

metallic properties which are temperature dependent at room temperature but failed when 

applied to calculate these set of parameters at high temperatures. This is why a temperature 

dependent first order polynomial modulated by a simple exponential pair potential function 

was developed to estimate temperature-dependent properties of metallic .cubes, such as the 

coefficient of thermal expansionand the specific heat capacity of some selected cubic metals 

at temperatures higher thantheroomtemperature.The adjustableparametersin this pair 

potentialfunctionwere fitted to the lattice constant,the internal energy and the bulk modulusof 

the cubic consider in this study. The results generated showed a good agreement with both 

experimental values and some theoretical values of thermalcoefficients and elastic constants 

found in literature. 
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1.0INTRODUCTION 

A modulated first order pair potential function is developed to analyze some of the 

temperature dependent parameters of some selected metallic cubic. In a cubic metal, the 

atoms arrange themselves ina regular pattern so that the potential energyofthesystem is at 

minimum. Theyare rigidly fixed but vibrate about their respective equilibrium position with 
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amplitude that goes on increasingwithrise in temperaturewhich expresses the 

thermalexpansionof metals. The thermal expansion of metals can be qualitatively explained 

as a result in displacement of equilibrium position of the atoms due to increase of the 

amplitude of vibration FA. Hummel (1950). Since temperature is the physical quantity that 

implies atomic vibration, resulting in the anharmonic vibration, it also causes the 

phenomenon of thermal expansion which is a temperature dependent behavior. In view of the 

influence of atomic vibration on thermal expansion of metals, attempts were made by several 

workers to correlate this property vibration characteristics of the atoms. Some potentials due 

to Morse potential Girifalco and Weizer (1959) and Daw and Baskes (1984) embedded atom 

method EAM proposed to estimate the thermal expansion ofmetals at room temperature. 

Davis (1990)metals hand book, Foiles S.M., DawM.S (1988) calculation of thermal 

expansion of metals using embedded atom method. Another well-known model for thermal 

expansion calculation was developed by Moruzzi et al. 

Withallthis,noonehaseverusedthismodulatedfirstorderpairpotentialfunctionin 

determiningthetemperaturedependentthermalexpansionofmetals.Usingmodulatedfirstorder, 

polynomial pair potential function, the thermal expansion coefficient of some cubic metals 

were calculated.Thetemperaturedependentthermalexpansionofmetalswasalsoexpressedin 
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