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ABSTRACT 
This project undertaken is a report on the design and construction of creep measurement Apparatus with heating chamber which is used to determine the creep-time relation of aluminum metal at elevated temperature. The apparatus has been designed and constructed from available materials including low carbon steel sheet metal, mild steel bar, aluminum foil and zinc metal. It was tested, analyzed and found to function effectively and efficiently. Also, measures of recommendations are given and should be considered for further quality design and construction of creep measurement Apparatus with heating chamber. 
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CHAPTER ONE 
INTRODUCTION 
1.1  	CREEP MEASUREMENT 
Creep is the plastic deformation of materials at elevated temperature for long periods of times at a stresses which are usually lower than the yield strength. Creep is the variation of strain with time, under a constant applied stress and constant temperature. Creep occurs for most material's at stress below the yield strength and only if the temperature is elevated. It is more severe in materials that are subjected to heat for long periods and near melting point of the materials. The rate of this deformation is a function of the time, temperature and applied load. Depending on the magnitude of the applied stress and it time, the deformation may become so large that material can no longer perform its functions. Creep is not necessary a failure mode, but a deformation mechanism. Unlike brittle fracture, creep deformation does not occur suddenly when load is applied instead, strain accumulate as a result of long timed stress even though the stress remain constant. It is "Time dependent" deformation. 
In some application operating at elevated temperature, such as steam or gas turbine, elevated temperature in these case is present over long period of time and the creep deformation may be kept small in order to maintain clearances between the moving and stationary parts of the turbine. Creep will cause the turbine blade to contact the casing lead to the failure of the blade. Also in the design of tungsten light bulb filaments, the sagging of the filament coil between its supports increases with time as a result of the deformation caused by the filament weight. If the deformation become so large, the adjacent turn of the coil touch one another causing an electrical shock and local overheating, which may lead to failure of the filament. Creep is slow, continuous deformation with time. The designed creep Measurement Apparatus is a device used to determine the creep curve of aluminum specimen at elevated temperature. 
1.2 	LITERATURE REVIEW 

Creep deformation is not important only in a system where high temperatures are endured such as nuclear power plant, jet engines and heat exchanger but also in the design of many every day components. Creep occur at a relatively low temperatures for some materials as can be seen marked in plastic. When plastic material is loaded at room temperature for a long period of time in the designed creep Measurement Apparatus, strain accumulate as a result of long time stress which may later cause failure of the material. Plastic takes a long time to creep compared to that of metals. The complete strain versus time creep is just like that of the aluminium metal which is loaded in tension or compression. usually at a constant load inside a furnace which is maintained at elevated temperature. In order to be precise and brief, all materials will creep under the influence of load. Since the minimum temperature is relative to the melting point, creep deformations at elevated temperature can be seen also in plastic and low melting metals. 
1.3 	THE NEEDS FOR INCORPORATING HEATING CHAMBER WITH THE APPARATUS. 
The range of temperature at which creep deformation may occur differs in various materials. Creep is usually of concern to Engineers and metallurgist especially when evaluating components that operate under high temperatures. For example, thousand degree of temperatures are required for tungsten before creep deformation can occur. 
Generally, any material will creep upon approaching its melting point. As the temperature is high, loads which give to permanent deformation at room temperature cause material to creep. It occurs faster at high temperatures. However, what constitute a high temperatures is different for various metals. Most metals do not creep at room temperature since they have much higher melting points than solder. Thus, creep can still be a major concern when designing metallic components that have to function at high temperatures. For example, in the design of turbine blades for use in jet engine, they can be exposed to hot gases at up to about 1400°C. They are also under stress as a result of the high centrifugal force. These blades must withstand the high temperature without excessive creep which would cause them to strike the turbine enclosure. Also in steam turbine power plant, steam pipe carry superheated vapor under high temperature of about 565.5°C as jet engine temperatures may reach to 1000°C which initiate creep deformation in a weak zone. 
For lattice diffusion of atoms to occur in a materials, neighboring lattice sites in the crystal structure must be free. A given atom must also overcome the energy barrier to move from its current site. The diffusivity increases due to the higher temperature endure on the material. There is increase in the average energy of atoms in the material. Since all mechanism of steady state creep are dependent on diffusion, creep rate which have exponential dependent on temperature. Creep is monotonically increases function of temperature. These necessities lead to the design and construction of creep measurement Apparatus with heating chamber. 





1.4 OBJECTIVE FOR THE DESIGNED AND CONSTRUCTION OF THE APPARATUS 
The primary aim for the design and construction of creep measurement Apparatus with heating chamber is to determine the effect of high temperature on the materials but other are secondary. These are: 

1. To study the creep behavior of material at elevated temperatures. 
2. To provide a factor of safety for the material of the test piece. 
3. To study the effect of applied stresses on the creep-time curve. 
4. To determine the extension at a given time interval in order to tabulate the readings. 
5. To plot the graph of strain against time in order to obtain complete strain versus time curve for creep test. 
6. To improve the desired properties of the material. 
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