Iintroduction to Engineering and Manufacturing
Grades: 9-12
[50 minute class perods)

Lesson Plan: Injectd on malding introd ucen and CAD ap plicadon project - The Gumy Candy Maold
Standards Ad dressed:
5.2.4. Apply annotations on sketches and drawings.

5.2.8. Sslect a view to graphically communicate a design solutdon.
53.1 Apply manufacturing proces=es [e.g, casting, molding, forming, separating, condidoning, assembling,
finishing, rapid prototyping).
53.2 Ewaluate a sketch and generate a model utl lizing three-dimens onal modeling software and technigues.
53.4 Perform part manipulation during the creation of an az=embly model.
53.11 Ewvaluate the accuracy of mass propertles calculad ons*
5.5.1 Determine the producton processes used to create products From categories of materlals.
5.5.2  Measure and Inspect work pleces according to product specifications.
*For higher level project vorlotion only
Preparation:
A oteriols/Equiprnent:
General supplies:
Cornputers,30 modeling softwars
& \White board f projector
®  Paper
® Rulers
To create the mold:
« 3D princerand filament (| generally use PLA but ABS shou ld work Ane|
® Masking tape
e  Cooking spray
e Drill and drill bit (drill bit size should match the outer diameter of the tubing used)**
® Plastic tubing {~6" long per mold)**
®  Syringe**
*FThere = po strict size requirement bere, but pod want o make sure o three of these comporents (springe, tubimng,
and drilf bit) work together. | recormmend @ springe that bas ot fegst 0 20mi vwolvme, but ferger is fine, The goal is to
hove tuiing that wil oitech snugly af one end to the springe and ot the other o o hole in pour mold. )
To make the edible gurnmy candy:
o  Small bowl f jar (for miking)
®  Spoon [for mixing)
o  Microwave [or any ather head source far balling water]
e 1 hox of flavored jello
® 1 Thsp unflavored jello
® 173 cup water
® 1/ tspcitric acid [opHonal; add iFyou want the gurmrmy candy to be sour)
Setting:

Classroom




Preparatory Assignments for Students:
students should have an understanding of ruler reading, technical sketching, and design
constraints/requirements from the previous lessons prior to beg nning this lesson. Students should also
be farniliar with 30 modeling In CAD software.

Perfommmance Objectives: [Bahzd orfCondition/Standard)

By the end of this unit, students should be able to:
Create a personally designed gummy candy using a 30 printed Injection molding systerm that reflects
wisibly reflects their original design intent and adheres to the project guidelines.

Presentation and Application:

Time:  ™10-50min class perods

Scope:  This lesson introduces students to Catla through a series of tutorials that they can then use to create their
cwn first part model depicting a meld they will use to later CMC their design for use in manufactur ng their
cwn gurnmy candies.

Day 1.  Project Introducton
Student led discussion and setting of design requirements
Technical sketching (individual) of intended candy shape

Day 2-4: Students model their gurmmy candy design (that matches their previously created and
collected technical sketches.

Each day should begin with a review activity to clarify common problems/challenpes students are
axperencing in their 30 modeling (as needed)

Day 5 Students model their gummy candy molds.
students should save these mold Ales as .stlfAles to send to a 30 printer*
*At this poind, the molds wilt nesd to be printed before the canay can be mode. Depending on o 0ss size,
this will ey toke ot feost 2 doys. Begin printing os soon as students twm them dn to avedd wnnecessary
deloys.

Day 6-7: Introduce manufacturng processes, highlightng injecdon molding

Day 8-9: students should prepare and create their gummy candy molds and inject the solutlon so they can leave
the mold to cool overnight.

Day 10: Students rermove their candy from the mold
Assessmient on student understanding of manufacturing processes

Evaluation:
Farmative Teacher observation and related review activides daily
Summuotive Final project will be graded for technical cormpetency using rubric that highlights 30

madeling tech nical proficiency, meetng design requirements, and mastery of Injection
molding process as evidenced by their resuldng candy.



