MECH 221
Assignment 3
Diffusion and Mechanical Properties of Materials
Diffusion

Question 1 - Cite the values of the diffusion coefficients for the interdiffusion of carbon in both α-iron (BCC) and γ-iron (FCC) at 900°C. Which is larger? Explain why this is the case.

	
Question 2 - Determine the carburizing time necessary to achieve a carbon concentration of 0.45 wt% at a position 2 mm into an iron–carbon alloy that initially contains 0.20 wt% C.  The surface concentration is to be maintained at 1.30 wt% C, and the treatment is to be conducted at 1000C.  Use the diffusion data for -Fe in Table 5.2.

					Mechanical Properties

Question 3 – Compare elastic and plastic deformation of metals from an atomic point of view.

[bookmark: _GoBack]Question 4 - A cylindrical copper rod (E = 110 GPa) is to be subjected to a load of 6660 N.  If the initial length of the rod is 400 mm, what must be the original diameter to allow an elastic elongation of 0.50 mm when loaded? Yield strength of copper is 240 MPa.
[image: ]Question  5 - Determine the 0.2% offset Yield Strength, the Percent Elongation and the Tensile Strength for the specimen with the dimensions given below in mm. 
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Question 6 - Refer to the following figure, stress-strain diagram, for samples of three different materials: A, B, and C. The end of each curve indicates the fracture point.
a) Which material has the lowest elastic modulus, and what is its value?
b) Which material has the greatest toughness, and how can you tell?
c) Which material would exhibit the highest Brinell hardness number?
d) Which material can be plastically deformed the most (most ductile)?
e) After the conclusion of the tests, if the broken halves of each sample were fitted back together, which sample would be the shortest? Assume that all three samples had the same initial length.
f) A circular rod is to be produced, 15 cm long with a diameter of 5.0 mm. This rod must be able to support an applied tensile stress of 230 MPa without plastically deforming.
i)  List all the materials (A, B,  and/or C) that would be appropriate.
ii) If a rod(s) was produced from the material (or materials) listed in part (i), which would experience the least amount of total elongation while under the 230 MPa stress?
iii) For the material chosen in part ii, determine the amount of total elongation in the rod while under the 230 MPa stress.
iv) For the material chosen in part ii, what applied tensile force would cause the rod to break? 
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