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This is part 1 of a two week laboratory experiment.  The objective of this laboratory experiment is the study of ASTM E 112 grain size measurement
 and Area Fraction
 measurement of phases.
  
The metallography samples studied in this exercise are SAE/AISI 1010 steel
 (ASTM E112 Grain Size and Area Fraction Measurements), and a binary copper - silver alloy
 (Area Fraction Measurements).

The laboratory report will be a team memorandum style report.  Provide in the memorandum the following:

1. For the SAE/AISI 1010 steel provide the average of five grain-size measurements using ASTM E112 grain size numbers.  In addition, based on the area fraction measurements of pearlite and ferrite, estimate the carbon content (w/o) using the lever rule.  In order to make this computation it is necessary to assume the amount of pearlite is equal to the amount of austenite at the eutectoid temperature + (T.  The computation is conducted using the iron-carbon phase diagram on a tie line at the eutectoid temperature + (T.  Is the carbon content estimated equal to 0.1 w/o?  If not any ideas as to why?  Also provide a photomicrograph of the SAE/AISI 1010 steel sample.
2. For the binary copper - silver alloy, provide a photomicrograph of the sample’s microstructure.  Also provide the average of five area fraction measurements defining the amount of the primary phase and eutectic phase.  Using the lever rule, compute eutectic composition of the alloy assuming the measured area fractions are the equilibrium amounts of phases present in the alloy.
Week 2’s laboratory  will involve using the SEM to conduct chemical analysis, using quantitative X-ray methods (EDX)
 of the phases present in the Cu – Ag sample used in part 1.  A more detailed laboratory plan will be published early next week as “Laboratory Experiment 6b” on the class Web page.
� The meaning of “w/o” is weight percent of element specified.


� Grain Size Determination:  Materials Science and Engineering – An Introduction, William D. Callister, Jr., 7th edition, p. 102-103, 2007.


� Area Fraction is measured with the end result needed being Volume Fraction.  If the density of two-phase mixture are the same the Area & Volume Fraction of phases present in a binary alloy system are equal.  What physical property would cause the Area & Volume Fraction of phases to not be equal?


� Binary Phase Diagrams: Materials Science and Engineering – An Introduction, William D. Callister, Jr., 7th edition, p. 258-282, 2007.


� Development of Microstructures in Iron-Carbon Alloys:  Materials Science and Engineering – An Introduction, William D. Callister, Jr., 7th edition, p. 293-297, 2007.  Assume the only alloying element is carbon.  Assume the amount of carbon is 0.1 w/o.


� Binary Eutectic Systems:  Materials Science and Engineering – An Introduction, William D. Callister, Jr., 7th edition, p. 269-282, 2007.  Assume the chemical composition of the alloy is 40 w/o Ag and 60 w/o Cu.


� A discussion of chemical analysis using EDX technology can be reviewed at:  � HYPERLINK "http://www.seallabs.com/howedx.html" ��http://www.seallabs.com/howedx.html� 





