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Career, Technical, & Agricultural Education







PATHWAY:  
Engineering Graphics & Design

COURSE:  

Survey of Engineering Graphics

UNIT 9: 

ENGR-SEG-9 Welding Design and Drawing
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Annotation: 

Students will be introduced to welding using parametric 3D CAD models.  Students will be using a variety of techniques and components to define final working drawings.

Grade(s):  


	
	9th

	X
	10th

	X
	11th

	X
	12th


Time:  

5 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-1
Students will identify the elements of working drawings.

a) Identify the different types of sectional views and their purposes

b) Identify the different types of auxiliary views and their purposes

c) Identify pictorials

d) Identify various methods of tolerancing

e) Read technical blueprints

f) Read metric and imperial scales

GPS Academic Standards:

ELA9RL5

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

SCSh9

Students will enhance reading in all curriculum areas.

ELA11LSV1
The student participates in student-to-teacher, student-to-student, and group verbal interaction.
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Enduring Understandings: 

The students will have knowledge and understanding of how to create and edit section and auxiliary views. Students will develop the ability to identify and create a variety of pictorial views. They will be capable of knowing basic reasons for and use of tolerances in part design and drawing notation. Finally, the will know how to construct basic welding drawings using industry standard symbols and annotations.
Essential Questions: 

· Why is it necessary to create section and auxiliary views?

· How pictorial views defined and what are their purposes?

· What purposes do tolerances and various unit types play in the role of engineering drawings?

· Why is it essential to understand different types of welding and the notations used to describe them?

Knowledge from this Unit:  

Students will be able to:

· Explain the purpose of and demonstrate how to create section and auxiliary views.
· Show how to create a variety of pictorial views.
· Describe why tolerances are used to convey design intent and create toleranced dimensions using a variety of unit types.
Skills from this Unit:  

Students will:

· Define section, auxiliary and pictorial views.
· Create 3D geometry to provide 2D drawings utilizing tolerancing information using either English or metric units.
· Make CAD models to represent welded components and define associated notations.
· Create weldments including notations on drawings.
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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:  Welding Design and Drawing


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

ENGR-SEG-1
Students will identify the elements of working drawings.

a) Identify the different types of sectional views and their purposes

b) Identify the different types of auxiliary views and their purposes

c) Identify pictorials

d) Identify various methods of tolerancing

e) Read technical blueprints

f) Read metric and imperial scales

ELA9RL5

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

SCSh9

Students will enhance reading in all curriculum areas.

ELA11LSV1
The student participates in student-to-teacher, student-to-student, and group verbal interaction.

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

· Why is it necessary to create section and auxiliary views?

· How pictorial views defined and what are their purposes?

· What purposes do tolerances and various unit types play in the role of engineering drawings?

· Why is it essential to understand different types of welding and the notations used to describe them?

3. Identify and review the unit vocabulary. Terms may be posted on word wall.
	Section view
	Auxiliary view
	Pictorial view
	Geometric dimensioning & tolerancing
	English units

	Butt weld joint
	Corner weld joint
	Lap weld joint
	Edge weld joint
	T-joints

	Fillet weld
	Plug weld
	Slot weld
	Reference line
	Arrow symbol

	Dimension symbol
	Weldment
	Weld symbol
	Groove weld 
	Metric units


4.
Review Welding Day 1 Assignment Handout
· Create a simple weldment

· Two Parts

· One Assembly

· One Drawing

•
LESSON 2:  Welding Design and Drawing


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

· Why is it necessary to create section and auxiliary views?

· How pictorial views defined and what are their purposes?

· What purposes do tolerances and various unit types play in the role of engineering drawings?

· Why is it essential to understand different types of welding and the notations used to describe them?

2.  Review Welding Day 2 Assignment Handout

· Create a simple weldment

· Four Parts

· Two Sub-Assemblies

· One Final Assembly

· One Working Drawing

3.
Summary

· End each lesson with a summary activity or discussion.

•
LESSON 3:  Welding Design and Drawing Continued

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

· Why is it necessary to create section and auxiliary views?

· How pictorial views defined and what are their purposes?

· What purposes do tolerances and various unit types play in the role of engineering drawings?

· Why is it essential to understand different types of welding and the notations used to describe them?

2.   Review Welding Day 3 Assignment Handout
3.
Summary

· End each lesson with a summary activity or discussion.

•
ATTACHMENTS FOR LESSON PLANS:


Welding Unit Plan PowerPoint

Welding Day 1 Assignment Handout
Welding Day 2 Assignment Handout 

Welding Day 3 Assignment 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. Teachers review Welding Unit Plan PowerPoint for more information.
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Day 4 & 5, Culminating Unit Performance Task:

Welding Design & Drawing

Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 

· Two part files

· Advanced assembly

· Two weldments

· One Working Drawing

· Section Views

· Auxiliary Views

· Pictorials

· Tolerancing

· Alternate units

Attachments for Culminating Performance Task: 


Welding Day 4 & 5 Assignment Handout
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Web Resources:

NONE
Materials & Equipment: 
· Computer with Internet access
· Projection equipment

· CAD software

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
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