Physics Department
Faculty of Science

University of Basrah

Programme module: PH102, Mechanical properties of Materials

Time table: 2hrs per week+3hrs lab.

Prerequisite  modules: ------

Weeks taught: one semester
Grading: 27% for 2 or 3 tests course, 13% for the lab, 40% final theoretical test, and 20% for the final experimental test.
Keywords: Stress, strain, elasticity, fluids, pressure

Aims:  
To understand simple materials properties, and the stress-strain behaviour, and fluid properties.

Objectives:  
On completion of the module, student should:

1- understand the basic concepts of elasticity and fluid behaviour 

2- be able to solve simple calculational problems relating to these concepts.

PH102 Syllabus

1- Elasticity: Deals the elastic deformation of solids due to normal and shear stresses , also deals with the strain, and using Hooke’s law to determine the elastic modulus,  shear modulus. Volume deformation and  Hooke's law for volume deformation are studied .  Example and homework related to the above properties, and thermal expansion 

2- This chapter deals with some properties of the fluids at rest: such as  formulating Pressure of fluid of uniform density, pressure of fluid of variable density, effect of gravity on fluid pressure, measuring pressure variation of pressure in a fluid, Pascal's law, Archimedes' principle, surface tension, capillary, atmospheric pressure, and buoyant force.  +Examples and homework.

3- This chapter deals with fluid dynamics  studying fluid flow, continuity equation, Bernoulli's equation, Venturi meter, Torricelli's theorem, Poiseuilli's Law (volume flow rate), viscous drag, +Example and homework.
4- Oscillation motion: Simple harmonic motion SHM, energy in SHM, damped HM, forced vibration, body oscillation. Example and homework.

5- Waves: Type of wave, traveling waves, interference of waves, standing waves. Example and homework.

Lab. Experiments:

1- Measuring Poisson’s ratio of a string
2- Measuring the rigidity of a rod of metal

3- Measure viscosity of glycerin 

4- surface tension of water 

5- Determining the viscosity of water at room temperature

6- Determining sound speed

7- Measuring atmospheric pressure

8- Young modulus of vibrating ruler

Recommended reading list:

1- Modern university physics, Zemansky

2- Physics, Part1, Resnick and Halliday, 1967
3- Physics for scientists and engineers, 2nd ed., Douglas C. Giancoli 1988

4- Sears and Zemansky's University physics with modern physics, 11th ed. Young and Freeman 2003.

5- Materials Science, Khurmi R.S. and Sedha R, 2008
6- Introduction to physics 9th ed. John D. Cutnell and Kenneth W. Johnson 2010.

7- Physics for scientists and engineers, 2nd ed. , Serway.2004
8- Strength of materials for civil engineers, Megson T. 1983.

9- Strength of materials, 3rd ed., Ferdinand L. Singer and Andrew Pytel 1980.
10- A laboratory manual of physics, Tyler F, 1977
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