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PATHWAY:  
Metals Technology
COURSE:  

Welding I
UNIT 2: 

ACCT-WI-2 Welding Procedures
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Annotation: 
This unit involves lessons where students will research welding procedures and codes and understand the importance of welding. They will explain how codes work and why they are needed. Students will explain welder qualification tests, how tests are performed, and why they are important to the industry.
Grade(s):  

	X
	9th

	X
	10th

	X
	11th

	X
	12th


Time:  
10 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-2 
Students will demonstrate an understanding of the importance of welding procedures and 


how to critique their work. 


a) 
Identify and explain codes governing welding. 


b)
Identify and explain weld imperfections and their causes. 


c) 
Identify and explain nondestructive examination processes. 


d) 
Identify common destructive testing methods. 


e) 
Identify and explain welder qualification tests. 



f) 
Explain the importance of quality workmanship. 

GPS Academic Standards:

SC-SH-3 
Students will identify and investigate problems scientifically. 


a) 
Suggest reasonable hypotheses for identified problems. 



b) 
Develop procedures for solving scientific problems. 




c)
Collect, organize and record appropriate data.
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Enduring Understandings: 
Knowing welding procedures and codes is important to the welding industry. Welder qualification tests are necessary to the industry.
Essential Questions:  
· Why do welders of critical components need to be certified?
· Why are weld defects a concern, what can they cause to happen?
· Does welder testing assure that good, defect free welds will always be produced?

Knowledge from this Unit:  
Students will be able to: 
· Identify what part the American Welding Society plays in welder certification.
· Explain destructive and non-destructive testing of welds.

· Identify common weld defects.

· Know how a welder becomes A.W.S. certified.
Skills from this Unit:  
Students will be able to:
· Describe the procedure for taking a certification test.
· Critique a sample of various welds. Describe any defects and the possible causes of the defects.
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Assessment Method Type: 
	
	Pre-test

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

	
	__ Quizzes/Tests

__ Unit test

	x
	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

	x
	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

	x
	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: WELDING CODES

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

ACCT-WI-2  
Students will demonstrate understanding of the importance of welding procedures and how to critique their work. 


a) Identify and explain codes governing welding. 


b) Identify and explain weld imperfections and their causes. 


c) Identify and explain nondestructive examination processes. 


d) Identify common destructive testing methods. 


e) Identify and explain welder qualification tests. 


f) Explain the importance of quality workmanship. 

2.
Review Essential Questions. Post Essential Questions in the classroom. 
· Why do welders of critical components need to be certified?
3.
Identify and review the unit vocabulary. Terms may be posted on word wall.

	API 1104
	AWS D1.1
	ASME Section IX

	Welding Code
	Welding Procedure Specification (WPS)
	Specification

	Destructive weld test
	Non-destructive weld test
	Guided bend test


4.
Discuss with the class what welding procedures are and why they are needed. Discuss why you do not want unqualified and untrained welders working on things that the students used or depended on today. Ask them about any bridges or overpasses they may have crossed to get to school today and then ask if they want to trust their safety and lives to a poor quality welder. Then discuss the issue of power and electricity and ask students if they liked having electricity at home, then explain how the codes and procedures that ensure quality welds at power plants are required to keep them operating and to keep power to our homes. Ask students to try and think of any other things that they depend on that might be affected by critical welds. Students should create a power point presentation that will discuss the main three organizations that have codes for welding, AWS, API, &ASME. This can be done several ways such as small groups working together to create a group project that is presented to the entire class on each lesson or on the entire unit. It is suggested that  the class be divided into small groups and then have about one third of the groups on each different lesson in this unit.
•
LESSON 2:  WELDING DEFECTS 

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

· Why are weld defects a concern, what can they cause to happen?
2. 
Show Weld Defects Sample Power point.
3.
Have students:

· Go to the location of your scrap welds and get one as a sample. 
· Bring them to the classroom or lab and explain or show them what a few common defects are. 

•
See if they can find any defects in the weld sample they have. 


•
Share the defects with other students so they get to see what defects are found. 
· Make sure to point out any undercut, overlap, porosity, slab inclusion, lack of fusion, etc.
4.
Summary:
•
Have students list what defects they find in their weld sample. 

•
Then have them research either within textbooks, welding books or online resources, techniques and ways to prevent the types of defects they listed. 
· Discuss the results in class. 
•
Have some of the groups create power point presentations on this lesson about weld defects and their causes and preventions.
•
LESSON 3: WELDER TESTING

1. Review essential Questions. 
•

Does welder testing assure that good, defect free welds will always be produced?
2. Discuss with students some of the different welder certification tests that are offered through the AWS, API, &ASME. Give some examples of certification tests offered and have students to do research and explain how different tests are used and what they are needed for.  Discuss the difference in destructive and non-destructive weld tests. Give several examples of each such as guided bend test and radiographic test. Have some student groups to create a power point presentation on this lesson to show the class examples of different weld tests and explaining situations where welder testing is required.
•
ATTACHMENTS FOR LESSON PLANS:
Weld Defects Sample PowerPoint
•
NOTES & REFLECTION: 

Students need to have a basic understanding of power point presentations. Students should be given time to research the different lesson topics using both textbooks and online resources. There needs to be a location available to present each groups topic.
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Culminating Unit Performance Task Title: 
Welding Procedures, Defects, Certification and Testing Power Points
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
This unit can be a good way to incorporate technology in a welding class, and let students create a PowerPoint to present to the class, to show what they learned about their part of the unit. It can be broken down to each student group doing one topic or the group can do the entire unit. It’s very flexible to fit into the instructors situation and setting. I would give the students very specific directions about the minimum number of slides to be used. I would tell them to prepare this as if it were their job to sell their topic to company executives by using the PowerPoint presentation. I would encourage correct grammar and punctuation; tell them that this is supposed to look professional. Show them the PowerPoint as an example, before they start their project.
Attachments for Culminating Performance Task: 
PowerPoint Presentation Rubric
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Web Resources:
http://www.millerwelds.com/resources/articles/Common-MIG-Weld-Defects-GMAW/
http://www.esabna.com/EUWeb/MIG_handbook/592mig10_1.htm
http://www.petrocheminspector.com/welddefects.html
Materials & Equipment: 
· Computer with internet access
21st Century Technology Used: 
	x
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	
	Calculator
	
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	x
	Image File(s)

	
	Web Design Software
	
	Blog
	
	Video

	
	Animation Software
	x
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	x
	Website
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