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Abstract: Phase diagrams illustrate the phases in which material systems exist
under different temperature and pressure conditions. They play a crucial role in
metallurgy, materials science, and chemistry. The main types of phase diagrams
include single-component, binary, and multi-component diagrams. These diagrams
are used to determine melting, solidification, solubility, and phase transition
processes. They are essential in studying alloy compositions, developing new
materials, and applying heat treatment processes. Research utilizing phase

diagrams helps optimize material properties.
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1.Introduction

Diagrams are an integral part of electronic spreadsheets and are often
referred to as graphs. This section provides information on how to create diagrams
and apply simple modifications to them. A diagram is a method of visually
representing tabular data in a graphical format, making the information not only
easier to understand but also improving workflow efficiency. Diagrams play a
crucial role in illustrating numerical relationships, especially when dealing with

large datasets. They help visualize the structure of a process and the changes
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occurring within it, which would otherwise be difficult to determine from

numerical values alone.

Diagrams are constructed based on numerical data contained in spreadsheet
worksheets, so before creating a diagram, relevant numerical data must be
prepared. Typically, the necessary numbers for diagram construction are located
within a single worksheet or a separate file, but this is not a strict requirement. A
single diagram can be created using data from multiple worksheets or even from

different workbooks.

In Excel, there are two main ways to insert a diagram:

. Embedding the diagram directly into the worksheet: In this case, the diagram

becomes an element of the worksheet and is referred to as an embedded diagram.

. Placing the diagram in a new worksheet: This method creates a separate sheet

containing only the diagram, without any grid cells. If this separate sheet is
activated, Excel automatically adjusts the menu for working with diagrams. Such

sheets are called diagram sheets.

Regardless of how the diagram is inserted, it can be manipulated freely—its colors,
position, scale, gridlines, and other elements can be modified as needed. Users can
experiment to find the most suitable diagram format for their needs. If additional
customization is required, various annotations, graphics, and objects can be added.
An important advantage of Excel diagrams is their dynamic nature: as the source
data changes, the diagram updates automatically, making them an efficient tool for

data visualization.
2.Research and analysis

As is well known, there are various types of diagrams, such as line charts,

pie charts, bar graphs, and more. Excel allows users to create any type of diagram,
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including specialized charts such as radar charts, doughnut charts, and leaf charts.

The following image presents different types of diagrams:

Diagrams created in Excel can always be modified. Users can change their
type, apply special formatting attributes, and update them with new data. The
simplest way to create a diagram is by using the Chart Wizard, an interactive tool
that guides users through all stages of the diagram creation process. A diagram in
Excel is a visual representation of one or more datasets, with the specific
visualization format depending on the type of diagram selected. For example, if a
line chart is created from two datasets, two separate lines will be displayed, each
representing a dataset. To distinguish between the lines, they can be formatted with
different colors, thicknesses, or markers. Each dataset in a diagram is linked to
specific spreadsheet cells, and multiple datasets can be displayed simultaneously in
a single diagram. If multiple datasets are included, a legend is used to differentiate
them.

One of the key aspects of any diagram is the number of axes it includes. Standard
diagrams like histograms and line graphs typically feature two axes:

A category axis (usually horizontal)

A value axis (usually vertical)

Pie and doughnut charts, however, do not include axes. In contrast, radar charts
have a unigue structure where each data point is represented by a separate axis
radiating from the diagram’s center.

Three-dimensional (3D) diagrams incorporate an additional third axis, known as

the data series axis, alongside the category and value axes.
3.Results and discussion

Like other graphic objects (such as text boxes and rectangles), diagrams can
be repositioned, resized, and modified as needed. To make changes to an

embedded diagram, users can double-click on it, which activates the diagram and
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adjusts Excel’s interface accordingly. The advantage of embedded diagrams is that

they can be placed next to the relevant data for easy reference.

Diagram Sheets:
A diagram placed in a dedicated sheet occupies the entire worksheet. If a diagram
needs to be printed separately, it is preferable to place it in a separate sheet. When
working with multiple diagrams, assigning each to an individual sheet helps
prevent overlap and makes organization easier. By labeling the worksheet tabs

with descriptive names, navigation becomes more efficient.

Creating Diagrams: If a user does not manually specify the diagram type, Excel
will generate a default chart. However, the Chart Wizard offers a selection of
various chart types for users to choose from. To create an embedded diagram using

the Chart Wizard, there are two main methods:

. Select the data for the diagram and choose the Insert > Chart command.
. Select the data and click the Chart buttaon.

Creating a Diagram in a Separate Sheet:
To create a diagram in a new worksheet, select the data and press F11. This will
generate a new worksheet with a default chart based on the selected data. In this

case, the Chart Wizard is not used, and the chart is created automatically.

Most excel users prefer to use the chart wizard to construct diagrams. This tool
consists of a series of dialog boxes that guide users through selecting the necessary
chart parameters. By progressing through each step, users can define the chart’s
type, appearance, data arrangement, and axis labels. Modifying a Diagram: Once a
diagram is created, it can be modified at any time. To do so, the diagram must first
be activated. To activate an embedded diagram, click on it with the mouse. To

activate a diagram sheet, click on its corresponding worksheet tab.
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4.Conclusion:

Phase diagrams are essential tools in materials science and metallurgy,
providing valuable information about the stability of different phases at varying
temperatures, pressures, and compositions. These diagrams help engineers and
scientists predict material behavior, optimize processing conditions, and develop
new alloys with enhanced properties. The construction of phase diagrams involves
experimental and computational methods, including differential thermal analysis
(DTA), X-ray diffraction (XRD), and thermodynamic modeling. The equilibrium
phase relationships depicted in these diagrams assist in understanding phase
transformations, solubility limits, and microstructural evolution. Binary phase
diagrams, such as the iron-carbon system, are widely used in metallurgy to analyze
steel and cast iron properties. Ternary and multicomponent diagrams extend these
concepts to more complex systems, enabling precise control over material
characteristics. Accurate phase diagrams allow for the design of heat treatment
processes, including annealing, quenching, and tempering, to achieve desirable
mechanical properties. By mastering phase diagram interpretation, scientists can
enhance material performance in applications ranging from aerospace to
biomedical engineering. In conclusion, phase diagrams are fundamental in
understanding and controlling material properties, and their systematic

construction enables advancements in material science and industrial applications.
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