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	Design and make a Cookie Cutter

	
	
	

	Designing and making a cookie cutter using CAD and 3D printing 

	Subject(s): Design and Technology, Engineering

Approx time: 50 – 80 minutes, plus 3D printing time 
	
	Key words / Topics: 
· TinkerCAD
· computer aided design
· filament
· work plane
· align
· 3D printing
· PLA polymer

	
	
	

	Stay safe  
Whether you are a scientist researching a new medicine or an engineer solving climate change, safety always comes first. An adult must always be around and supervising when doing this activity. You are responsible for:
 
•	ensuring that any equipment used for this activity is in good working condition
•	behaving sensibly and following any safety instructions so as not to hurt or injure yourself or others 
 
Please note that in the absence of any negligence or other breach of duty by us, this activity is carried out at your own risk. It is important to take extra care at the stages marked with this symbol: ⚠


	Suggested Learning Outcomes 
	
	

	· To develop skills in CAD
· To be able to 3D print a design idea successfully 


	Introduction
	
	

	This is one of a set of resources designed to allow learners to use practical methods to support the delivery of key topics within Design & Technology and Engineering. This activity is based on 3D printing and provides a straightforward, practical way to introduce this technology into the curriculum.
This activity introduces the concept of 3D CAD design and some of the basic tools used with CAD software. The software used for the CAD activity is the free and widely-used TinkerCAD; however, this could easily be substituted for any other 3D CAD software already available in school. 
The activity involves designing a basic shaped cookie cutter, then printing it out using a 3D printer. The guidance given for the printer is generic and may need to be varied depending upon the specific model(s) available in school. 




	Purpose of this activity
In this activity learners will discover how to create a 3D model of a basic shape in TinkerCAD and then print it using a 3D printer.
This activity could be used as a main lesson activity to introduce basic CAD drawing skills or 3D printing. It could also be used as the basis for an integrated scheme of work, where learners subsequently use their cookie cutters to make biscuits, allowing integration with maths (measuring out ingredients) and food technology skills.

	
	
	

	Activity
	
	Teacher notes

	Introduction (5-10 minutes)
Teacher to introduce the activity, designing and making a cookie cutter using Computer Aided Design software and 3D printing.

Introduction to TinkerCAD (20-30 minutes)
Teacher to go through the basics of the package, showing where the tools are located and how to see the work plane in 3D.

Using the presentation, teacher to proceed step-by-step through slides 6 to 19. Learners carry out each step immediately after the teacher.

3D Printing (10 minutes – not including printing time)
Using slides 20 and 21, teacher to explain how 3D printing works. The first cookie cutter could be printed for demonstration purposes.

Cookie Cutter Design (10-20 minutes)
Learners select their own shape and produce a design for a cookie cutter.

Plenary (5-10 minutes)
Learners to share their designs with their peers. What did they find easy? What was difficult? In future years it is possible that 3D printers could become standard tools in every home – what do they think they could be used to make?

	
	Prior to the lesson it is necessary to set up the group as a class on TinkerCAD – parental emails will be needed to help with this. Under 13’s need setting up as a Child Account which can be done via TinkerCAD Class.
Alternatively, any other 3D software available in school could be used, so long as the output file can be processed by the 3D printer.

The 3D printer should have a bed of at least 100 mm square. The material used should be PLA polymer of a diameter appropriate to the machine. The examples in the presentation used 1.75 mm diameter PLA. A single 250g reel was sufficient to produce different designs of cookie cutters for approximately 20 learners.

Please note that PLA is hygroscopic - it will naturally absorb moisture if exposed to open air environments, which can result in degradation and brittleness. If the 3D printer is not used regularly it is recommended that the PLA is removed from the machine between uses and stored in an airtight container.

Introduction to TinkerCAD
Rather than carrying out the CAD modelling step-by-step with the teacher, the presentation could be printed out in notes form. Following the teacher demonstration of the whole process, learners could then follow the notes to carry out the design.

3D Printing
The time required for printing will depend upon the type and model of printer available. The example star in the presentation took approximately 45 minutes using the default settings on a Flashforge printer.

Depending upon the printer available, it may be possible to print directly from the CAD software. However, with some printers it may be necessary to save the image as a .stl file, then use the software supplied with the printer to slice the image, producing a .gx file or similar. This can then be sent to the printer (by a direct connection or by using a USB memory stick, as appropriate for the printer available).

Learners work, once checked, could be printed out as a background activity during other lessons. Depending upon the equipment used, work for multiple learners could be collated into a single document, enabling several products to be produced in a single print run (although this will extend the time needed for the print run).

	Differentiation
	
	

	Basic
	
	Extension

	· Provide learners with a print-out of the presentation in handout format, to act as step-by-step instructions
· Learners could modify or adapt the sizes of a provided simple design

	
	· Learners could produce more complex designs. For example, complex shapes such as a car or cat, or including internal walls of part depth, so they make lines on the cookie to show features (such as the eyes and mouth on a face) without cutting it.
· Learners could also use their cookie cutters to produce biscuits/cookies.


	Resources
	
	Required files                              [image: icon-doc][image: icon-pdf][image: icon-ppt]

	· Computer with TinkerCAD
· 3D Printer 
· PLA filament of an appropriate diameter for the equipment available
· Optional (for starter): examples of plastic cookie cutters
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	Additional websites
	
	

	· TinkerCAD website: https://www.tinkercad.com/
· TinkerCAD tutorial for beginners: https://www.youtube.com/watch?v=ZvDkf1CEpMY
· Welcome to TinkerCAD: https://www.youtube.com/watch?v=LrU2zm_g7lE 
· What is TinkerCAD – a square is not just a square: https://www.youtube.com/watch?v=FZhwtETwQzs 
· Thingiverse – an online repository of (mostly) free to download products that can be made on 3D printers: https://www.thingiverse.com/
· National Geographic video showing how 3D printers work:  https://www.youtube.com/watch?v=HlvK6DLwCz4
· Magazine article explaining 3D printing (for teacher information): https://kidscodecs.com/what-is-3d-printing/

	
	
	

	
Related activities (to build a full lesson)
	
	

	Starters (Options) 
· Show the class some plastic cookie cutters. How do learners think they were designed and made?
· Watch the National Geographic video on how 3D printers work: https://www.youtube.com/watch?v=HlvK6DLwCz4
	Plenary
· Learners to share their designs with their peers. What did they find easy? What was difficult? 
· In future years it is possible that 3D printers could become standard tools in every home – class discussion on what learners think they could be used to make.

	
	



	The Engineering Context    

	CAD is a versatile tool used by engineers across various disciplines to conceptualize, design, analyse, and document complex systems and structures. For example, engineers use CAD to design cars and buildings and to carry out virtual testing of aircraft wings.

3D printing is an area of huge growth, with applications ranging from small plastic parts to printing metal bridges in place over rivers!

	




	Curriculum links 

	England: National Curriculum
D&T KS2
· generate, develop, model and communicate their ideas through discussion, annotated sketches, cross-sectional and exploded diagrams, prototypes, pattern pieces and computer-aided design
	Northern Ireland Curriculum
KS2 The World Around Us
Science and Technology
· Design and make models.

	Scotland: Curriculum for Excellence
Technologies
· TCH 2-09A
· TCH 2-11A
	Wales: National Curriculum 
Design & Technology KS2
· design and make: … three-dimensional objects and artefacts using a range of various materials for a variety of purposes

	
	



	Assessment opportunities

	Informal formative assessment by the teacher of the CAD model prior to printing (to avoid printing inaccurate products)
Formal summative assessment by the teacher of the finished 3D printed object
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