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PATHWAY:  
Metals Technology
COURSE:  

Welding I
UNIT 3: 

ACCT-WI-3 S.M.A.W. Variables
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Annotation: 
This unit will help the students understand what variables must be considered when using the S.M.A.W. process. It will cover the safety involved with S.M.A.W, and electricity. Students will learn what adjustments must be made to the machine, how to clean the welds and material, differences in electrodes and materials. They will understand how the AWS electrode classification system works and how to match the electrode with the task they are faced with.
Grade(s):  

	
	9th

	X
	10th

	X
	11th

	X
	12th


Time:  
25 Hours
Author: 
Matt Hayden
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:

ACCT-WI-3 Students will learn and model proper safety for SMAW and make 
meaning of the welding       

                                codes, metallurgy, metal preparation, demonstrating their 
ability to evaluate factors to                       

                                determine electrode required. 


a)    Identify and explain shielded metal arc welding (SMAW) safety. 



b)    Identify and explain welding electrical equipment. 



c)    Identify and explain arc welding machines. 



d)    Explain setting up arc welding equipment. 



e)    Set up a machine for welding. 



f)     Identify and explain tools for weld cleaning. 



g)    Identify factors that affect electrode selection. 



h)    Explain the American Welding Society (AWS) and the American Society of 



                       Mechanical Engineers (ASME) filler metal classification system. 



i)     Identify different types of filler metals. 



j)     Explain filler metal traceability requirements and how to use applicable code requirements. 


k)    Identify and select the proper electrode for an intended welding task. 

GPS Academic Standards:
           SPS4           Students will investigate the arrangement of the Periodic Table 


a)    Determine the trends of the following: Location of metals, nonmetals, and metalloids 



b)    Use the Periodic Table to predict the above properties for representative elements.
[image: image3.png]% UNDERSTANDINGS & GOALS





Enduring Understandings: 
Welding machines and welding electrodes must be selected and adjusted to a specific type and thickness of base metal, type of weld and position of welding. All these variables must be considered as they will affect the quality of the weld. 
Essential Questions:  
· What are the hazards you must protect yourself and others from while using S.M.A.W.?
· How do you determine the correct settings for a welding machine?

· What information must be considered when selecting electrodes?

· Why is there a standardized classification system for electrodes?

Knowledge from this Unit:  
Students will be able to: 
· Identify the parts of a welding machine
· Explain how to safely use a S.M.A.W. welding machine.

· Explain what the digits in the AWS electrode classification represent.
Skills from this Unit:  
Students will:
· Model proper safety habits.
· Correctly set up and adjust machine for an assigned task.

· Select the correct electrode for an assigned task.
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Assessment Method Type: 
	
	Pre-test

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

	
	__ Quizzes/Tests

__ Unit test

	
	Group project

	
	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

_x_ Observe students working with partners

_x_ 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

_x_ 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: Safety & Electricity Principles

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

           ACCT-WI-3  Students will learn and model proper safety for SMAW and make meaning of the welding       

                                codes, metallurgy, metal preparation, demonstrating their ability to evaluate factors to                       

                                determine electrode required. 


a)    Identify and explain shielded metal arc welding (SMAW) safety. 



b)    Identify and explain welding electrical equipment. 



c)    Identify and explain arc welding machines. 



d)    Explain setting up arc welding equipment. 



e)    Set up a machine for welding. 



f)     Identify and explain tools for weld cleaning. 



g)    Identify factors that affect electrode selection. 



h)    Explain the American Welding Society (AWS) and the American Society of 



                       Mechanical Engineers (ASME) filler metal classification system. 



i)     Identify different types of filler metals. 



j)     Explain filler metal traceability requirements and how to use applicable code requirements. 


k)    Identify and select the proper electrode for an intended welding task. 
2.
Review Essential Questions. Post Essential Questions in the classroom. 

What are the hazards you must protect yourself and others from while using S.M.A.W.?

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

	Welding machine
	DCEP
	DCEN

	AC
	Electrode 
	Electrode holder(stinger)

	Ground Clamp
	Welding cable(lead)
	Chipping Hammer

	Wire brush
	Polarity
	Amperage(heat)


4. Interest approach-
I remember my first time in a welding shop at about 12 years old and being scared thinking that if I touched the table it would shock me. I use this fear of the unknown to show students that they should not be scared of the welding machine but to respect it. 
5.     I take the students to a welding machine set up to a table with the machine turned on and show them the machine will strike an arc. Then I ask if any of them has ever been shocked by an electric fence. Then I get a “volunteer” and tell them they must touch the table to show the others that the “shock” is not bad. I know they will not be shocked but they usually do not know this. They usually don’t want to touch the table but I usually can convince them to try it after I touch the table. I act like it shocked me but not too bad. Then when they do touch the table and realize it will not hurt them we usually have a good laugh. 
6.    I then explain that the reason it did not shock them is because they did not touch the table and the electrode at the same time and therefore complete the electrical circuit. I warn them that if they touch both parts and complete the circuit they may get shocked. This is a good way to show the students that the equipment can be safe to use if they know how it operates.
7.    I would then use the welding machine to show students the parts on the machine and explain the electrical

       principals and safety used for this machine. Be sure to show students where the machine disconnect is located and when it would be used. 
8.    You may use the Lesson 1 Vocabulary Quiz with this lesson.
•
LESSON 2:  SMAW Machine Set Up & Adjustment 

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

· How do you determine the correct settings for a welding machine?

2.
Show appropriate slides in for SMAW in Welding Connects Our World PowerPoint.
3.
Have a classroom discussion and explain the differences in electrodes. Explain how different diameter electrodes are used and selected based on the thickness of the base metal. I keep a chart in the classroom that shows the recommended polarity and amperage setting for most common electrodes. Explain that electrode manufacturers all have specific charts to use for their electrodes. The most accurate charts are from the manufacturer of the electrode you are using although most are very similar. 
4.    Take students to a welding machine and show them how to adjust a machine based on the settings recommended by the manufacturer. 
5.    Explain how to do final adjustments after they have done an initial set up for the machine they will be using.
6.
Summary

· Have all students do a mock set up of a machine. Have students use a chart to determine correct settings for an electrode you have chosen for them. Check to see if they set the polarity and amperage correctly. You may use Electrode Setting Chart attachment to help in this lesson.
•
LESSON 3: SMAW Electrode Selection

1.
Review Essential Questions. Post Essential Questions in the classroom.
· What information must be considered when selecting electrodes?
2.
Show appropriate slides in for SMAW in Welding Connects Our World PowerPoint. 
3.
Using a combination of textbook and classroom discussion explain about the types of electrodes that can be used for specific welding applications. 

A)   Discuss the mild/low carbon steel electrodes, and their uses. 

B)   Discuss the stainless steel electrodes and explain specialty electrodes. 
4.     Explain that there is not an electrode that will do everything and that an electrode must be matched to the base metal, welding position, and weld joint.  
5.     Discuss the 10 items that will affect the selection of an electrode that are listed in the electrode selection quiz. 
6.    At the completion of this lesson have the students list these factors as a short quiz to check and see if they understood the information. You may use the Electrode Selection Quiz with this lesson.
•
LESSON 4:  AWS/ASME Electrode Classification System 

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

· Why is there a standardized classification system for electrodes?

2.
Show and discuss appropriates slides for AWS in Welding Connects Our World PowerPoint. I would reinforce this by using a textbook and further explain the AWS Classification system so students understand what each digit in an electrode stands for.
3.
Summary - You may use the AWS Classification Quiz to check for understanding of this lesson.
•
ATTACHMENTS FOR LESSON PLANS:
Welding Connects Our World PowerPoint Vocabulary Quiz

Vocabulary Quiz answer key

Electrode Setting Chart

Electrode Selection Quiz

AWS Classification Quiz
•
NOTES & REFLECTION: 

Teachers may use short quizzes and check students set up of machines for assessment.
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Culminating Unit Performance Task Title: 

Have students evaluate each others ability to set up welding machines properly. 
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
Have students individually set up welding machines that they will use to demonstrate their proficiency. Students will double check one another and assure that machines are on their proper settings for the 
given job.
Attachments for Culminating Performance Task: 


Welding Machine Setup Rubric   
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Web Resources:
http://www.lincolnelectric.com/knowledge/articles/content/awsclassification.asp
Materials & Equipment: 
· Textbooks

· Welding machines

· Assorted electrodes

· Projection equipment
· Computer with internet access 
21st Century Technology Used: 
	x
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	
	Calculator
	x
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	
	Image File(s)

	
	Web Design Software
	
	Blog
	
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	x
	Website
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