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PATHWAY:  
Engineering Graphics & Design

COURSE:  

Introduction to Engineering Drawing and Design

UNIT 11: 

ENGR-IED-11-Creating 3D Parametric Modeling from Real Parts

[image: image10.jpg]



Annotation: 

Students will create 3-D CAD models of existing, real-life items. Students will develop an approach to defining parametric 3-D CAD models which accurately represent the features and dimensions of parts already in production.
Grade(s):  


	X
	9th

	X
	10th

	X
	11th

	X
	12th


Time:  

15 Hours

Author: 

Brad Winsor

Students with Disabilities:

For students with disabilities, the instructor should refer to the student's IEP to be sure that the accommodations specified are being provided. Instructors should also familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation.
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GPS Focus Standards: 

ENGR-SEG-4 
Students will draw isometric and oblique drawings.

a) Prepare, in detail, isometric and isometric exploded drawings

b) Prepare cabinet and cavalier drawings

GPS Academic Standards:

ELA9RL5

The student understands and acquires new vocabulary and uses it correctly in reading and writing.

MM1P3

Students will communicate mathematically.

MM1P4

Students will make connections among mathematical ideas and to other disciplines.

SCSh4

Students will use tools and instruments for observing, measuring, and manipulating scientific equipment and materials.
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Enduring Understandings: 


Creating sketches involves understanding of how to create hand-generated sketches used for defining 3-D CAD models of existing parts. Defining geometry involves understanding of how to create a 3-D CAD model of a part using realistic dimensions.  

Essential Questions: 

· What are two primary reasons reverse engineering is useful?

· What purpose do hand-generated sketches serve when modeling 3-D CAD geometry from existing parts?

· What are the basic steps involved in creating a 3D parametric model from real parts?

· What tools are often used during this process?

· Describe the reasons why reverse engineering is useful.

Knowledge from this Unit:  

 Students will be able to:

· List reasons why the process of reverse engineering is used.

· Explain the steps involved, the tools used, and list documents created with reverse engineering projects.

· Show how to measure and record a variety of existing parts using simple measuring tools and freehand sketches.
· Explain why freehand sketches are especially useful during this process.

· Discuss the various advantages CAD models provide which are created from real parts

Skills from this Unit: 

Students will:

· Measure existing parts.
· Create a variety of hand-generated sketches which document the parts defining shape, features, dimensions, and other relevant information required when creating a 3-D parametric CAD model.
· Use drawings to create realistic 3-D parametric models from hand-generated sketches and dimensions taken from real parts.
· Show how the 3-D CAD model can be used in a variety of applications:  product development, part documentation, photo-realistic renderings and animations, rapid prototyping, CNC machining, finite element analysis (FEA), and so forth.
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Assessment Method Type: 
	
	Pre-test

	
	Objective assessment - multiple-choice, true- false, etc.

	
	__ Quizzes/Tests

__ Unit test

	
	Group project

	X
	Individual project

	
	Self-assessment - May include practice quizzes, games, simulations, checklists, etc.

	
	__ Self-check rubrics   

__ Self-check during writing/planning process

__ Lab Book

__ Reflect on evaluations of work from teachers, business partners, and competition judges

__ Academic prompts

__ Practice quizzes/tests

	
	Subjective assessment/Informal observations

	
	__ Essay tests

__ Observe students working with partners

__ Observe students role playing

	
	Peer-assessment  

	
	__ Peer editing & commentary of products/projects/presentations using rubrics

__ Peer editing and/or critiquing

	
	Dialogue and Discussion

	
	__ Student/teacher conferences

__ Partner and small group discussions

__ Whole group discussions

__ Interaction with/feedback from community members/speakers and business partners

	
	Constructed Responses

	
	__ Chart good reading/writing/listening/speaking habits

__ Application of skills to real-life situations/scenarios

	
	Post-test


Assessment Attachments and / or Directions: 


None
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•
LESSON 1: Creating 3D Parametric Modeling from Real Parts

1.
Identify the standards. Standards should be posted in the classroom.

ENGR-SEG-4 
Students will draw isometric and oblique drawings.

a) Prepare, in detail, isometric and isometric exploded drawings

b) Prepare cabinet and cavalier drawings

ELA9RL5

The student understands and acquires new vocabulary and uses it correctly in reading and writing.

MM1P3

Students will communicate mathematically.

MM1P4

Students will make connections among mathematical ideas and to other disciplines.

SCSh4

Students will use tools and instruments for observing, measuring, and manipulating scientific equipment and materials.

2. Review Essential Questions. Post Essential Questions in the classroom.

· What are two primary reasons reverse engineering is useful?

· What purpose do hand-generated sketches serve when modeling 3D CAD geometry from existing parts?

· What are the basic steps involved in creating a 3D parametric model from real parts?

· What tools are often used during this process?

· Describe the reasons why reverse engineering is useful.

3.
Identify and review the unit vocabulary. Terms may be posted on word wall.

	Reverse Engineering
	Calipers
	Hand-generated sketches

	Orthographic Views
	Isometric Views
	Section Views

	Parametric Modeling
	Production drawings
	Product development


4.
Show the 3D Parametric Modeling PowerPoint to students.


•
LESSON 2:  CAD Modeling From Real Parts


1.
Review Essential Questions. Post Essential Questions in the classroom.

· What are two primary reasons reverse engineering is useful?

· What purpose do hand-generated sketches serve when modeling 3D CAD geometry from existing parts?

· What are the basic steps involved in creating a 3D parametric model from real parts?

· What tools are often used during this process?

· Describe the reasons why reverse engineering is useful.

2.
Hand out the 3D Parametric Tutorial Instructions Booklet to students. Read and go over along with students.

3.
Pass out the 3D Parametric Tutorial 1 Handout. Instructions are included on the handout. Follow the steps in the handout to insure the geometry is created in logical order. Defining geometry this way allows the CAD user to change dimensions and see the results of parametric modeling.
4.
Have students refer to the 3D Parametric Tutorial Instructions Booklet for assistance.
•
LESSON 3:  CAD Modeling From Real Parts


1.
Pass out the 3D Parametric Tutorial 2 Handout. Instructions are included on the handout. Follow the steps in the handout to insure the geometry is created in logical order. Defining geometry this way allows the CAD user to change dimensions and see the results of parametric modeling.

2.
Have students refer to the 3D Parametric Tutorial Instructions Booklet for assistance.
•
LESSON 4:  CAD Modeling From Real Parts


1.
Pass out the 3D Parametric Tutorial 3 Handout. Instructions are included on the handout. Follow the steps in the handout to insure the geometry is created in logical order. Defining geometry this way allows the CAD user to change dimensions and see the results of parametric modeling.

2.
Have students refer to the 3D Parametric Tutorial Instructions Booklet for assistance.
•
LESSON 5:  CAD Modeling From Real Parts


1.
Pass out the 3D Parametric Tutorial 4 Handout. Instructions are included on the handout. Follow the steps in the handout to insure the geometry is created in logical order. Defining geometry this way allows the CAD user to change dimensions and see the results of parametric modeling.

2.
Have students refer to the 3D Parametric Tutorial Instructions Booklet for assistance.
•
ATTACHMENTS FOR LESSON PLANS:

3D Parametric Modeling PowerPoint
3D Parametric Tutorial Instructions Booklet

3D Parametric Tutorial 1 Handout
3D Parametric Tutorial 2 Handout

3D Parametric Tutorial 3 Handout

3D Parametric Tutorial 4 Handout

•
NOTES & REFLECTION: 


There is no substitute for showing students how to perform these activities.  Likewise, students can only gain an understanding of these concepts and develop skills by actually doing these exercises themselves.
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Culminating Unit Performance Task Title: 

The Reverse Engineering Problem

Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 

Have students refer to the 3D Parametric Tutorial Instructions Booklet. Pass out the 3D Parametric Tutorial 5 Handout. Instructions are included on the handout.

Students will use each task to show their ability to create 3D parametric models from an existing part:
· Measure the part

· Create the sketch

· Include necessary views

· Apply relevant dimensions, notes

· Define the 3-D parametric CAD model

· Include all relevant features and dimensions

Attachments for Culminating Performance Task: 

3D Parametric Tutorial Instructions Booklet

3D Parametric Tutorial 5 Handout
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Web Resources:

Materials & Equipment: 

· Computer with Internet Access

· Projection Equipment
21st Century Technology Used: 

	X
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	
	Calculator
	
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	
	Image File(s)

	
	Web Design Software
	
	Blog
	
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	
	Website
	X
	Computer Aided Design Software


[image: image8.jpg]



Engineering & Technology
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