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PREPARATION FOR THE EQUILIBRIUM PHASE
DIAGRAMS EXPERIMENT
This experiment will give you the opportunity to learn first-hand how equilibrium phase diagrams
are constructed, a basic tool in materials science.  This experiment involves weighing out and
preparing samples, using thermocouples to measure temperature, data acquisition using computers,
an experimental technique similar to differential thermal analysis, and extracting essential
information from the cooling curves.  The data will then be compiled and reviewed by the whole
class.  The following exercise will help you prepare for this experiment and will produce a
spreadsheet that you can use in your final report.  In fact, it will be all you need to organize, analyze
and plot your data.

The Assignment
In this assignment you will create data tables similar to those in the worksheet section of your
laboratory manual.  The data entered in this table will be what you expect to obtain from the
laboratory experiment.  Once the data table is done you will plot the Bi/Sn equilibrium phase
diagram using data imported from a comma-separated variable (*.CSV) file.  You will also plot your
interim data on this phase diagram.  When experiment is complete, you can replace with data from
the experiment.

Print out your spreadsheet so that the important parts fit on one page.  This printout is due at the
beginning of the laboratory session.

The Spreadsheet
Your spreadsheet should be written using the same style as previous assignments.  The final results
should look similar to a data sheet containing all essential information and which another person can
easily read and understand.  The spreadsheet should contain the header, constants and the other
sections, as appropriate, used in previous assignments as well as the plot.  Your spreadsheet should
contain the following sections:

Header Include the file name, your name, date and similar information at the top of the
spreadsheet.  This information is very helpful in managing your work, and it is
standard practice in many engineering activities, for instance, on design
drawings.

Instrumentation Consider creating a section where you can enter the names and descriptions of
the equipment used in this experiment.

Data Table Set up a data table that combines elements of those in the worksheet section of
your laboratory manual that deal with the weights of Bi and Sn, the nominal and
actual compositions and transformation temperatures (up to 3).  Include
additional columns where you can enter the transformation temperatures (up to
3) from the published phase diagram and the error, calculated as percent
difference from the reference value.  All of this can be included in one table.  



Figure 1 Screen shot of the spreadsheet produced during this exercise.

Enter the expected weights of Bi and Sn and note the total weights and the
samples’ compositions.  Next, enter the temperatures from the reference phase
diagram in both the measured and reference data columns.  The calculated error
should be 0.00%.   

Include grid lines, fills and other formatting that will make your table both
attractive and easy to read.  Don’t forget to include the units for the data.  Also,
pay attention to the formatting of the numeric data.

Plot To create the phase diagram you simply need to import the data from the *.CSV
file and use the chart wizard to plot the data.  The graph should be an xy-type and
should include a left and right (second) y axis and the data should be plotted as
lines without symbols.  Once plotted, add text to label each phase field.

The recommended procedure for this process is to simply double-click the *.CSV
file’s icon.  Your spreadsheet should automatically open this file in a new
spreadsheet and parse the data.  Copy and paste the data to you first spreadsheet,
in a second table, then create the graph.

Once the basic phase diagram is ready, add three more columns to the second



table where your experimental values will go.   Enter the addresses of the cells
that contain the measured values in the rows corresponding to the nominal
composition.   Finally, add these three columns, as one data series, to your plot,
but plot them as symbols without the line.  

The completed assignment should look a lot like that shown in the figure below.  Later you will be
able to enter the data obtained in your experiment to plot your data and calculate the differences in
the measured and reference temperatures.  The table and the plot can be cut and paste into your
report.  The printout of your spreadsheet can go in the appendix of your report.


