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Summary 

In this lesson, students will be given poster size sheets of the microstructure of various metal alloys. 

The students will then be split into groups and tasked with tracing the grain boundaries using a laser 

pointer. As a bonus, they can attempt to trace the boundaries of laser beam formed and annealed 

metals which will be significantly smaller.  

 

Learning Objectives 

Following participation in this interactive lesson plan, students should be able to: 

 Identify grain/crystal boundaries 

 Understand relationships between boundaries and properties 

 

Lesson Plan: 

 

Lesson: Grain structures 

 

Lecture 1: Introduction of microstructure: 

 Time Allotted: 15 minutes 

As a class, a lecture lesson introducing microstructure will be explained. This will give the 

students a basic understanding of atomic structure.  As well as understanding that the smaller the 

grain the harder the metal. 

 

Activity 1: Trace boundaries: 

Time Allotted: 30 minutes 

Materials: Laser pointer and printed poster of various metal alloy’s microstructure. 

Preparation: The poster of metal alloy’s microstructure will be printed before class chosen by the 

instructor. These metals will be untreated as those boundaries are easily visible. For 

an extra challenge, laser beam formed, heat treated, and annealed metals will be 

included also. 

Instructions: The class will be divided into three groups.  Have them take turns tracing the grain 

boundaries of various metal alloys in succession. The instructor will judge if a 

student has gone outside of the boundary, in such case a new student from that 

group attempt the trace. Each poster will be worth a certain number of points. The 

group with the most points in the ends will be declared the winner.   

 

For example, below are pictures at 100X magnification of Ti-6Al-4V subject to varying laser powers after 

a new forming process called laser beam forming: 

 



  

  



  

 



Also as a supplement to this course there are a number books for metal microstrure including some 

that have been heat treated or annealed. Here are some:  

 

 

 

 

 

Discussion questions and reflection:  

 Time Allotted: 15 minutes 

o How hard was it to trace the treated grain boundaries? 

o What does this tell you about the material? 

o Students will then be inclined in interpreting microstructure of various metals. 

 

 

 

Wisconsin academic standards covered in this lesson plan 
 

BB1.f.2.e: Recognize that materials have properties that inspire their use in structures. 

 


