Lesson Plan Template 
Teachers Name: 

Course Manufacturing Technology TMJ4M


Lesson Title Injection mold construction


Unit Title: Automotive Industry Production Molds
Lesson Number: 2  


Specific Expectations (List Ministry Specific Expectations which will be covered in the lesson)
A1.3 describe activities associated with marketing manufactured products (e.g.,market research, promotion,sales,distribution);
A2.4 plan in collaboration with others a detailed manufacturing process for production (e.g.,a process plan for part routing,a process plan that includes the use of robotics).
A4.2 apply scientific concepts to manufacturing related processes (e.g.,properties of materials for selection purposes,work energy theorem for energy consumption measurements,non-destructive material testing to measure material quality and safety);
B2.3 create, in collaboration with others, a detailed process plan(e.g.,including robotic applications and other tools,machines,and equipment required) to fabricate a final product;
B3.1 demonstrate the skills required to safely operate machine tools and equipment (e.g.,engine lathe,milling machine,drill press; equipment for gas tungsten arc welding [GTAW] and gas metal arc welding [GMAW])in the assembly or fabrication of a product;
B3.6 use advanced measuring tools (e.g.,precision level,coordinate measuring machine,laser levels, optical comparators)to calculate measurements in both metric and US customary/British imperial units; 
B3.7 operate computer numerical control equipment (e.g.,CNC milling machine,CNC lathe, CNC plasma cutter)in the assembly or fabrication of a product.



Prior Learning (List any prior learning or knowledge the students should or may have before this lesson is delivered)

Students will have some or all the basic operational knowledge for the following prior to this lesson based on the facility and plan from the teacher:
-Lathe operation
-Milling machine operation
-CNC Milling machine operation
-Precision measuring tool use
-Basic cutting tools for machines
-Safety in the shop




Key Learning Goals (List the goals you wish the students to attain after the lesson is delivered)

Students will understand the construction of a two-piece injection mold.
Students will identify different materials used when building molds.



Key Learning Questions (List any key questions you will ask during the lesson which may seek student prior learning or knowledge) 

What materials are molds made of?
Why do molds have alignment dowels?
What machines can we use to build molds?


Universal Design for Learning (How will you Embed UDL’s three principles, Multiple means of Representation, Expression and Engagement)

Using Video, Socratic lesson, Worksheet, and visuals to assist students in the understanding of the lesson materials.




New Pedagogy for Deeper Learning (NPDL) (How will you Embed the 6C’s into your lesson plan)
(Collaboration, Citizenship, Character, Creativity, Critical thinking, Communication) 

Students will apply critical thinking to the knowledge from the automotive industry injection mold use and be creative with the machining of their project. 




Enduring Understandings and Essential Skills: (List the Enduring Understandings and Essential Skills the students will take away from completion of this lesson i.e.; Foundational Knowledge and skills, Transferable skills etc.)

Measurement and Calculations is part of the building process for the construction of the mold. Materials will have to be machined and measured to maintain precision and allow parts to fit together.

Job task planning and organizing is the skill that students will apply when they are given the drawing for the parts and they will have to plan a process for the construction of the mold. Every step of machining will require planning and machine knowledge to complete the project.

https://www.skillszone.ca/essential_skills/index.htm



Technological Concepts (List the Fundamental Technological Concepts (13) covered in this Lesson that the students will take away at completion of this lesson i.e.; Aesthetics, Ergonomics, Control Systems, Mechanism, Power and Energy, etc...)





Materials List (List the materials which may be needed to deliver the lesson whether it is a Socratic or Demonstration lesson format)
-Tooling to demonstrate
-Cut aluminum pieces
-Hardened dowel pins


Teaching Aids (List any teaching aids needed for the lesson; Handouts, Power Points,videos, etc. and include them with this plan)

CNC Machining Fundamentals
https://academy.titansofcnc.com/files/Fundamentals_of_CNC_Machining.pdf

Titans of CNC
https://titansofcnc.com/

OCTE SAFEdocs
https://www.octe.ca/en/resources/safety/safedocs



Teaching Strategies (Give step by step instruction on how to deliver the lesson, this should be clear and precise and there should be enough information given so that another teacher would be able to deliver the lesson)

-Start with an introduction on basic materials for mold making
-Watch the video https://formlabs.com/blog/diy-injection-molding/ to show how mold can be made using the two-part 3D printed technique.
-Have a conversation with the group around mold construction and complete a group brainstorming task around potential issues in mold construction
-Watch the video https://www.youtube.com/watch?v=MhoAIDz4Bhw and review the construction basics for molds.
-Review the materials for machining fundamentals to ensure students' understanding of basic cutter use. (See link above)
-Review OCTE SAFEdocs for machine use of the lathe or milling machine. (Link above)
-Show the students a plan for machining the parts.
-Introduce the machining plan template to students
-Students will fill out the Machining plan template after the lesson.


Modifications and Accommodations (List any possible modifications or accommodations to the lesson needed to help students achieve the key learning goals of the lesson)

This lesson leads to the project or activity. Make sure to review the needs or exceptionalities in the class and check for understanding. Some groups may require extra support with setup or general machine use. Making extra copies of the SAFEdocs will help all students.



Terminology List (List all new terminology that may be learned during the lesson)

Dowel
Mold
Press fit 
Reamer
Clearance



Literacy and Numeracy (List any literacy strategies and numeracy strategies which may be addressed or delivered during the lesson)
Students will adapt literacy to the lesson by reading instructions and writing a plan before they machine the project.
Students will learn connections through precision measurement and tolerances.




Closing Questions (List any closing questions which may be used to reflect student participation during the lesson)

What factors do you consider when injecting plastic in the new mold?
Does the part fit together perfectly?
What do you need to change about the mold?
	






Lesson Plan Reflections (What went right/What went wrong)

_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________



