
Project

Guidelines
Introduction

Overview



Select one of the projects below or develop a project of your own that has a scope of work comparable to the projects listed.  Experimental design and engineering content are important aspects of all projects.

Project requirements

· Project topic selection deadline March 10.

· A 3-page project proposal due March 24th.  Proposal should contain an introduction section describing project, its significance and engineering relevance; a preliminary work or results section (especially if any preliminary tests were conducted); and a section on proposed experimental plan describing the proposed test(s) and proposed analysis.

· Submission of weekly of data sheets (same format as in your scheduled labs) from your project along with a half-page write-up summarizing weekly progress.

· Project full report due May 3.

· Project final presentation at end of semester during the week of May 10.

Project Ideas

1. Comprehensive study of the interdependence of cold-working, annealing time and temperature of an alloy.  Select a suitable alloy, design the test matrix.

2. Use of strain gages to measure properties and stress states of actual loaded components

3. Tensile properties of thermoplastics.  Determine the experimental variables of interest.  Compare the properties of more than one thermoplastic.  Conduct a quantitative analysis of the tensile behavior.

4. Tensile properties of elastomers.  Determine the experimental variables of interest.  Compare the properties of more than one elastomer.  Conduct a quantitative analysis of the tensile behavior.

5. Tensile properties of thermosets.  Determine the experimental variables of interest.  Compare the properties of more than one thermoset.  Conduct a quantitative analysis of the tensile behavior.

6. A statistical analysis of the strength of ceramics.  Use of Weibull statistics to study the strength behavior of more than one type of ceramic.  Select the ceramics of interest, design the test methodology, perform the statistical analysis, make the statistical comparison between the different ceramics.

7. Time-dependent strain and strain recovery of thermoplastics.  Conduct creep tests on more than one thermoplastic, including strain recovery.  Develop a creep model to fit the results.

8. Time-dependent strain and strain recovery of elastomers.  Conduct creep tests on more than one elastomer, including strain recovery.  Develop a creep model to fit the results.

9. Comparison of creep between a thermoplastic and the same thermoplastic with fiber reinforcements.  Include load dependence and creep and creep recovery behavior.

10. Role of fiber reinforcements on the fracture toughness of a thermoplastic.  

11. Role of fiber reinforcements on the strength and ductility of a thermoplastic.

12. Impact toughness of polymers.  Use more than one polymer and compare the impact toughness with conventional static toughness.

13. Impact toughness of polymers with and without fiber reinforcements.

14. Temperature dependence of the impact toughness of alloys.  Select more than one alloy and compare their temperature dependence.

15. Property modification of steels by heat treatment.  Investigate different potential heat treatments and conduct treatments to improve either strength or toughness of steels.

16. Property modification of aluminum alloys by heat treatment.  Investigate different potential heat treatments and conduct treatments to improve either strength or toughness of Al alloys.

17. Fatigue of polymers.  Design tests to investigate the influence of fatigue on stress-strain behavior.

18. Fatigue crack growth in polymers.  Design tests to investigate fatigue crack growth.  Develop a methodology to analyze the crack growth rate per cycle.

19. Fatigue crack growth in polymers with and without fiber reinforcement.

20. Fatigue of polymers with and without fiber reinforcements.  Develop a test methodology to investigate the role of fatigue variables on the stress-strain behavior with and without fibers.

21. Fracture toughness of polymers.  Investigate how toughness varies with specimen thickness for two polymers. 

