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Lesson Title Materials Classification and Alloys
Subject Area(s)  High School Chemistry 

Associated Unit Solids and Their Behaviors 

Grade Level 11th – 12th  

Lesson # 3 of 5 

Time Required 90 minutes – block schedule 

Summary This 90min lesson is lesson 3 of 5. Students can already classify basic solid 
material and understand crystal structure and Coulombic attraction. Students will classify materials into 
subcategories, make their own alloy and experimentally determine its eutectic point. Notes and 
classwork has been done to a certain extent, this lesson comprises two activities or labs that will be a 
student lab notebook and graded as such. 

Engineering Connection Materials Science is a large field of study within the field of engineering. 
Identifying and classifying a set of materials with the naked eye is sometimes challenging. Materials 
can be classified into metals, ceramics, polymers and composites. Alloys fall into the metals category. 
A percent composition of each metal in an alloy can be experimentally determined. Electrical properties 
and microstructure can be studied for engineering applications. 

Engineering Category  

Choose the category that best describes this lesson’s amount/depth of engineering content: 
1. Relating science and/or math concept(s) to engineering
2. Engineering analysis or partial design

Keywords Materials Science is….. 
◼ Understanding and using the materials in our daily lives

◼ Study of the materials in our lives and how they can be changed or manipulated

◼ Describes the understanding of the solids that emerges from the combined viewpoints of chemistry,
physics, and engineering

◼ Involves the generation and application of knowledge relating the composition, structure and
processing  of materials to their properties  and uses

Educational Standards 

Idaho State Standards as taken from the Next Generation Science Standards: 
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ITEEA Standards 

Students will develop an understanding of the role of troubleshooting, research and development, invention and 
innovation, and experimentation in problem solving. 

Students will develop an understanding of the relationships among technologies and the connections between technology 
and other fields of study. 

Pre-Requisite Knowledge 
Basic upper classman lab techniques, scientific inquiry, design thinking 

Learning Objectives 
After this lesson, students should be able to: 

• Classify a solid material into metals, ceramics, polymers and composites. Take apart a simple every day
material, identify its parts and put it back together.

• Create an alloy that has optimal composition, grain size, crystal structure and electrical traits.

Introduction / Motivation Materials Science is a large field of study within the field of engineering. Identifying 
and classifying a set of materials with the naked eye is sometimes challenging. Materials can be 
classified into metals, ceramics, polymers and composites. Alloys fall into the metals category. A 
percent composition of each metal in an alloy can be experimentally determined. Electrical properties 
and microstructure can be studied for engineering applications. 

Vocabulary / Definitions 

Eutectic, alloy, substitutional, interstitial, vacancy, body centered, face centered, simple cubic, 
hexagonal close packed, heat treat 

Associated Activities 

https://www.teachengineering.org/standards/iteea
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*

• Since lead is a no-no, you can substitute bismuth!
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Lesson Closure and Extensions to the Lesson 

 Assign each lab group or partnership a different percentage make-up of the 2 metal alloy system. An 
extension activity would be to have different steel casting forms on hand and have the groups choose 
which shape they want to cast. When they are cooled, line all the percentage mixtures up on a pancake 
griddle. Turn it up and watch. Introduce terms like liquidous, solidous, as the percentages are melting. 
Students will be able to visually determine the best % based on the visual melting properties. Lesson 4, 
or the next days lesson will be polishing the alloy pieces as much as you can with fine grit sandpaper 
and viewing them under the microscopes. Students can also etch and/or anodize their samples for 
viewing grain boundaries. The eutectic alloy will also be used as an electrode to measure the voltage 
potential of the alloy compared to the element. 

Assessment 
Lab notebooks will be graded with the accompanying rubric. 

Vocab and classification assessed during the chapter test. 
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