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Youth Explore Trades Skills Metal Work – Introduction to Metal Work 

Metallurgy: The Science of Metals

Description
This activity plan provides basic information on metallurgy, which is the science of 
understanding the physical properties of metals. Metals can be divided into three categories: 
non-ferrous, ferrous and precious/pure. The purpose of this plan is to explore metals and give 
students a foundational understanding of what metals are made of and how they are classified.

Students will learn the categories of metals, properties and characteristics. Material 
Identification will help them to quickly identify metals and their various shapes. 

It is suggested to complete this activity prior to Materials Identification. 

Lesson Objectives
The student will be able to:

• Understand the basics of the field of metallurgy

• Discuss the similarities and differences between the categories of metals

• Identify processes for metals

• Discuss the properties of metals

• Identify common metals found in the metal shop

Assumptions
The teacher should:

• understand the basics of material science 

• understand the properties of metal

• understand how metals are classified

Terminology
Alloy: a mixture of metals/elements that creates new metals with different characteristics

Aluminum: a metallic element that is silvery/blue in colour, lightweight and easy to fabricate

Base material/element:

Brass: a yellow alloy that is made with copper and zinc

Bronze: a yellow/brown alloy that is made with copper and tin

Carbon: a naturally occurring non-metal element used in metals
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Copper: a naturally occurring red/brown metal that is ductile and conducts heat well

Element: a substance that cannot be broken down any further. Composed of atoms that contain 
the same atomic number

Ferrous: a metal that contains iron as its base material

Gold: a precious metal that is yellow in colour, resistant to chemicals and very malleable

Iron: a heavy type of metal, used in the production of steel

Lead: a soft, malleable grey element

Metallurgy: a branch of science and technology concerned with the properties of metals, their 
production and purification

Molecule: a group of two or more atoms that link together

Nickel: a silvery white metal, hard and resistant to corrosion

Non-ferrous: a non-magnetic metal that does not contain iron as its base material

Pewter: an alloy composed of 90% tin and a mix of copper and antimony 

Precious: a highly valued object or substance. In this lesson, used to describe valuable metals 
like gold and silver

Properties: in relation to metal, characteristics and descriptions to help identify materials

Pure: a material containing only one element

Silver: shiny, grey metal that is an excellent conductor and is resistant to corrosion

Stainless steel: an alloy that contains chromium to ensure the metal is resistant to corrosion

Steel: an iron-based alloy that is very hard and strong. Used heavily in manufacturing

Tin: a soft, very shiny metal used in the production of alloys; strong resistance to corrosion; non-
toxic

Zinc: a base metal used in the production of alloys, known for its resistance to corrosion

Estimated Time
30–90 minutes

Recommended Number of Students
20, based on the BC Technology Educators’ Best Practices Guide

Facilities
Metal shop or classroom environment
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Tools
• Computer and projector

• PowerPoint presentation

Materials
• Pieces of a variety of metals for visual and tactile examples

• Notes printed from the PowerPoint presentation as a handout for students

Resources
• Modern Metalworking, textbook by John R. Walker, copyright 2004, Goodheart-Wilcox 

Company Inc.

Teacher-led Activity
Using the PowerPoint presentation on metals, present the background information on the 
science behind metals, known as metallurgy.

Have a class discussion that includes the following topics:

• Discuss the similarities and differences between the categories of metals

• Identify processes for metals

• Discuss the properties of metals

• Identify common metals found in the metal shop

Evaluation 
Consider co-creating the evaluation criteria with your students at the beginning of the activity/
project. You may want to include the following:

• Students are actively engaged in class discussion.


