IET 307: Materials Science 

HW 3 (Based on chapter 6), Due on September 26 by 11.55 PM, 2010 

100 points 

1. What is stress? Explain the different types of stress. If a 2500 lb force is applied on a 2 in2 area, how much is the stress? (10 points) 

True Stress: the instantaneous applied load divided by the instantaneous cross-sectional area of a specimen.

Engineering Stress: the instantaneous load applied to a specimen divided by its cross-sectional area before any deformation.

Safe Stress: a stress used for design purposes; for ductile metals, it is the yield strength divided by a factor of safety

Design Stress: product of the calculated stress level (on the basis of estimated maximum load) ans a design factor (which has a value greater than unity). Used to protect against unanticipated failure.

1250 lb/inch^2

2. What is strain? Explain the different types of strain. When a 20 foot iron wire is stretched to 21 feet, how much is the strain? (10 points) 

True Strain: the natural logarithm of the ratio of instantaneous gauge length to original gauge length of a specimen being deformed by uniaxial force.

Engineering Strain: the change in gauge length of a specimen (in the direction of an applied stress) divided by its original gauge length.

	
	
	


Strain=1.05

3. What are normal stress and shear stress? Which one drives dislocations to slide? (10 points) 

Normal Stress: stress that acts perpendicular to a surface

Shear Stress: stress that acts parallel to a surface

Shear stress drives dislocations to slide.

4. What properties can you obtain from a tensile test? Please describe the deformation behavior and then each of the properties in detail. (10 points). 

Yield Point: if the stress is too great, the strain deviates from being proportional to the stress

Yield Stress: measures the resistance to plastic deformation

Tensile Strength: the maximum strength that it can withstand

Ductility: the ability to deform before breaking

Resilience: capacity to absorb energy elastically

Toughness: ability to absorb energy up to fracture

5. What is a better measure of ductility, % elongation or % area reduction? Why? (10 points) 

The better measure of ductility is the % elongation because it gives a better indication of ductility than % area reduction.

6. A strip of metal is originally 1.5 m long. It is stretched in three steps: first to a length of 2 m, then to 2.5 m, and finally to 3.0 m. Show that the total true strain is the sum of the true strains in each step, that is the true strains are additive. Show that using engineering strains, the strain for each step cannot be added to obtain the total strain. (10 points) 

7. A 0.4 inch diameter, 12 inch long titanium bar has yield strength of 50,000 psi, a modulus of elasticity of 16 * 106 psi, and a Poisson’s ratio of 0.30. Determine the length and diameter of the bar when a 500-lb load is applied. (10 points) 

500/.4= 3979 psi

8. A specimen of aluminum having a rectangular cross section 10 mm x 12.7 mm (0.4 in. x 0.5 in.) is pulled in tension with 35,500 N (8000 lbf) force, producing only elastic deformation. Calculate the resulting strain. (10 points) 

9. How is the ductility of a metal normally affected by cold working? Why? (10 points) 

It is decreased, because it has reached the extent of how much it can be plastically deformed once it has been cold worked.

10. What are Rockwell and Brinnel hardness tests? In what ways do they differ? (10 points) 

They test the hardness of a material by indenting the material. The Rockwell method uses letters to indicate what scale it is and the Brinnel method doesn't.

