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For: Dr. John Gales
September 30th, 2016
James Emerson
Question 1:
a) The types of furnaces that were most likely used for these samples are: A Blast Furnace, Open Hearth furnace, Basic Oxygen furnace, and an Electric Arc furnace. The blast furnace would likely be used for all of the samples initially, but the last only one of the other furnaces would then be used per sample afterwards for refining. The Open Hearth would have been used for the sample A as it has the highest Carbon Content. A Basic Oxygen Furnace would be used for sample C as it has the lowest Phosphorus and Sulfur content. Finally, an Electric Arc Furnace would be used for sample B as it has a lot of alloying elements.  
b) I would use Steel C. This is because it has the highest Chromium Content of all of the options. Due to this, it has a higher resistance to corrosion and oxidation, making it more suitable to be used in wet environments.

Question 2:
I would say the sample that lasted 5 hours would have to be sample C, this is due to the fact that the by comparing the chemical composition of all three samples, C has the highest “quality” (elements that would strengthen the sample) of the set. It has the highest content of Cr, Ni, and Cu, all of which strengthen the steel (Cr specifically allows for better strength at higher temperatures). It also had the lowest Sulfur content which also makes the steel more ductile than the rest. 

Question 3:
Image Correlation, Strain Gauge, and an Extensometer

Question 4:
a) B: Yield Stress, D: Ultimate Strength, D’: True Ultimate Strength, E: Fracture, E’: True Fracture Point F: This is the engineering Stress vs.  Strain Curve, G: This is the True Stress vs. Strain Curve. This graph shows that it begins necking at point D and then once it reaches E, and then it undergoes a ductile fracture.






b) cold drawing would make it stronger, which would increase the amount of stress it can take, but it would reduce the amount of strain it would be able to withstand before fracturing due to altering the microstructures of the materials:
Stress vs. Strain of Cold Drawn steel
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Question 5:
Area (in mm): =(π/4)d2 (Area of a circle) 
= (π/4)(7.62mm) 2
=45.6mm2
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b) 





	



E= σ applied / ε 
= 31.21640736/ 0.004
= 7804 kpi 
c) the Yield Stress when offset by 0.2% is 34.7 kpi. (found via intersecting the trend line with the Stress strain curve)
d) the permanent plastic strain is 0.0058 mm/mm (found via translating trend line and finding intercept of data)
e) Poisson’s ratio for this data is 0.32 (found via intersection of trend line and y=17, which is the stress with the given load)
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Stress-Strain Curve For Q5 Part A

Ultimate Strength
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Stress-Strain Curve For Q5 Part B


Trendline Eqn.
y = 7798.2x
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