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Project SHINE Lesson:

“Beam me up!”
==========================Lesson Header ==========================

Lesson Title: Beam me up!
Draft Date: 7-7-2011
1st Author (Writer): Larry St.Hilaire

Instructional Component Used: Laser Engravers
Grade Level: 10-12

Content (what is taught): 

· Measuring

· Laser Lights
· Laser Equipment Uses 

Context (how it is taught):

· The use of Rulers 
· Power point on Lasers 
· Laser printer website
Activity Description:

Students will discuss different types of laser lights and material that can be used.  Then they will create a project on their own by trial and error.  Instruction will be provided on lasers, and then students will try to build the same project again noting the differences after instruction.

Standards:

Math: MD2





Science: SB1
Technology: TA1




Engineering: EB2
Materials List: 

· Assortment of Material to be Used on the Laser Engraver
· Internet Connection   

· Laser Equipment

Asking Questions: (Beam me up!)

Summary: Students will discuss different types of lasers and how different laser lights work.
Outline: 

· Students will be given different type of materials (wood, plastic paper, foam board)
· Students will discuss different laser settings options for current project

· Students will fill out Know-Want-Learn (KWL) chart (see below)
Activity: Students will be given different types of materials (wood, plastic paper, and foam board). The teacher will facilitate the class filling out a KWL chart where students will list what they know about laser lights and what they want to learn about laser lights.
	Questions
	Answers

	What type of laser will you use?
	Beam emitted

	What type of material will be used?
	Answers depends on final project

	How will you cut the rough material to size?
	Table saw , Hand saw

	How does the thickness of the material effect the required laser beam?
	More thickness requires either higher intensity or longer exposure to achieve depth.

	Do different surface materials require different laser settings?
	Yes


Resources: KWL Chart

	K
	W
	L

	What I Know
	What I Want To Learn
	What did I Learn

	
	
	

	
	
	

	
	
	


Exploring Concepts: (Beam me up!)

Summary:  Students will create a plaque out of different types of materials using a laser engraver.
Outline: 

· Students will be given a variety of material types to choose from to create a plaque
· Students will be given the choice of different settings using the laser engraver.

Activity: Students will build a plaque out of a variety of materials (various designs and thicknesses) using a choice of settings (based on material type).  Students will use the material of their choice and settings of their choice to construct a plaque.  No formal instruction will be given. It is an exploration of the possibilities available to students.
Resources:

· Examples of engraved plaques can be found by doing a search on Google Images: http://www.google.com/imghp
· How to Use a Laser Engraver video: http://www.epiloglaser.com/video/easy_use_video.htm
Instructing Concepts: (Beam me up!)
Laser Engraving
There are three main parts to a laser engraving machine: 1) the laser, 2) a controller, and 3) a surface.  The laser is a high intensity beam of light that when aimed at a surface can remove material by the conversion of light to heat energy.  The controller guides the laser to from patterns on the surface.  It typically is computer controlled through software which controls the direction, intensity, speed of movement, and spread of the laser beam aimed at the surface.   The surface is what the laser beam is aimed at and can be diverse but needs to be matched to the type of laser that is being used.

Main Genres of Engraving Machines

X-Y table is the most common.  In this application the surface (what is being engraved) remains stationary and the laser is moved in X and Y directions by the controller.  In some applications the surface moves in the X-Y plane and the laser is stationary but this is less common.

Cylindrical: This genre works on curved surfaces or on flat surfaces that are mounted on a curve.  In this application, the laser traverses a fine helix and turns off and on to create the desired engraving on the curved surface. 

Galvo-Mirrors:  In the genre both the surface and lasers are stationary and the beam of light is focused by movable mirrors (controlled by a computer) to focus the light in the desired pattern.  Using this technology, laser engravers can work in raster (image is comprised of individual dots) or vector (image is made up of lines) modes. 

Laser Beam Focal Point: The point where the laser beam interacts with the surface is called the focal point.  The focal point is small (size depends on the light wavelength but typically less than a millimeter).  The area inside of the focal point is what is significantly changed by the laser beam.  The material on the surface is modified by the energy of the laser beam when light energy is converted to heat energy.  The surface can vaporize or fracture to the surface (like slag) which can flake off.  If nor reflective surfaces are being engraved (wood, plastics, enamel, etc.) a high degree of light energy is converted to heat energy.  Due to this conversion very efficient on modern lasers, the engraver must have sophisticated cooling systems or in other applications the laser beam is pulsed to decrease excess heat and allowing it to cool.

Safety: The surface of the material being engraved is vaporized which can cause toxic fumes and smoke that will need to be vented using blowers or vacuum pumps. The laser light itself can be harmful so care should be taken to have direct exposure into the eyes.  In addition, the flaked material can be quite hot so care needs to be taken to let slag like waste cool.  
Organizing Learning: (Beam me up!)

Summary:  Students will modify their laser project by changing the settings on the engraver or changing the type of material used.

Outline: 

· Students will modify their design project based on what they have learned

· Students will compare/contrast their experiences

Activity: Students will cut wood, plastic, and foam board to size for the project they will be making. They will adjust the laser engraver they use to affect the speed and depth of the laser light to understand what setting is best fit for the project. Students will journal what material will work best with the type of project they decide to make. Students will fill in a chart showing the different settings used on different thicknesses of materials.
Resources: Data Chart
	Wood (pine)
	Setting Used?
	Foam Board
	Setting Used?
	Plastic
	Setting

Used?

	½ inch thick 
	
	½ inch thick 
	
	½ inch thick 
	

	¼ inch thick 
	
	¼ inch thick 
	
	¼ inch thick 
	

	1/8 inch thick 
	
	1/8 inch thick 
	
	1/8 inch thick 
	


Understanding Learning: (Beam me up!)

Summary: Students will write about the affect of changing something related to laser engraving and how this will change the quality of the engraving and the finish product.

Outline: 

· Formative assessment of laser technology
· Summative assessment of laser technology
Activity: Student will answer written assessment regarding laser technology.
Formative Assessment: As students are engaged in the lesson ask these or similar questions:
1) Did the students adjust the intensity of the engraving by increasing or decreasing the setting?

2) Did the speed (too fast or too slow) affect the final product?

3) If the material is too thick or too thin, does it affect the project outcome?

Summative Assessment: Students can answer the following writing prompts:
1) Use your data to write a paper describing the effectiveness of one material over another and what material worked best.

2) List 5 variables that could affect the quality of your project.

3) Pick one of your variables and test it. Then write a paper comparing data to describe the benefits of using one type of material over another.

Attachment: Rubric: E025_SHINE_Beam_Me_Up_U_Rubric.doc
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