· What is thermal expansion?
· Thermal expansion is when the dimensions of an object change due to a temperature change of the object

· What is temperature?

· Temperature is a measure of the total kinetic energy of the atoms in a system

· Solid

· Measures the vibrational energy of the atoms

· Does not measure the kinetic energy of the overall object

· Thermal expansion examples
Thermal(Bridges

Thermal( Power Lines
· Thermal shock

· Extreme case of thermal expansion

· If the temperature changes very quickly and the material is brittle

· Can lead to cracking of the material

· Who can give an example of thermal shock?

· Example is ice in a glass of water

· Coefficient of Thermal Expansion

· Usually abbreviated as CTE

· Measures the amount of change in a dimension as the temperature changes
· CTE is inversely proportional to melting point

· Low melting point materials have high CTE

· Due to strength of intermolecular bonds in material

· Weaker in low MP material than in high MP material

· Formula

· 
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· Lab Procedure

· Each of you will work with your individual objects and go through the following steps

· Determine the material your object is made from

· May have to make a guess

· Look at manufacturer websites to get a better idea

· Library also has several good references on materials

· A good website is www.matweb.com


· If you have trouble, just ask me and I will help you determine the material

·  Measure and record at least two dimensions on your object using calipers

· Dimensions should be of different types

· Can use marker to mark a reference location

· If your material is shiny you will need to darken an area for the infrared thermometer to get an accurate reading

· Measure the temperature of your object

· Make measurement before placing in freezer 

· Use the infrared thermometer to measure close to your dimension measurement location
· May want to take a readings at a couple of different locations and average

· Remember to have your data sheet initialed by TA or me before leaving                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             

· Wait at least a day to come back and take final measurements

· Can come in any time the lab is open

· Measure temperature before using calipers to measure dimensions

· Measure the dimensions at the same location as before

· Measure the temperature again

· Handling the item may have warmed it up

· Use the average of your temperature measurements before and after using the calipers as the final temperature

· You do not need to get any initials for your final measurements

· Assignment

· Formal Report
· Worth 100 points

· Describe how your group selected the objects to test

· Describe how you determined what materials your objects are made of

· Include a table showing your experimental data

· Look up reference values of CTE and melting point for your materials along with 8 other reference properties of your materials (10 total reference properties for each material)
· Compare your experimental values for CTE to the reference values using % error

· Discuss whether your materials follow the general guideline that a higher melting point leads to a lower CTE

· Be sure to show a sample calculation of CTE

· Attach your initialed original data sheets
· Presentation

· List your materials, experimental CTE, and reference melting point on the board

· What is photoelasticity?

· Photoelasticity is a technique used in stress analysis

· When a photoelastic material has a load applied and is viewed under polarized light

· Colorful patterns are seen that are directly proportional to the stresses and strains in the material

· Every 3 colors represents an order of magnitude change in the stress and strain

· Can be used on actual parts by applying a photoelastic coating 

Photoelasticity(Introduction

Photoelasticity(Applications
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