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PATHWAY:  
Metals Technology
COURSE:  

Introduction to Metals
UNIT 5: 

ACCT-ITM-5 Introduction to Welding
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Annotation: 
This unit will introduce the student to basic Oxy-Fuel cutting procedures and safety. It will also introduce them to basic S.M.A.W. operations. This will help to prepare them for future units in this career pathway and will allow students to gain skills using these tools and equipment.
Grade(s):  

	X
	9th

	X
	10th

	X
	11th

	X
	12th


Time:  
50 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-ITM-5. Students will demonstrate the ability to safely set up and use the oxyfuel 
cutting torch and 
SMAW equipment. 


a. Identify and explain the use of oxyfuel cutting equipment. 



b. Demonstrate proficiency in safely set up and shutting down an oxyfuel cutting outfit. 



c. Perform basic oxyfuel cutting 



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



e. Identify and explain welding electrical current. 



f. Identify and explain arc welding machines. 



g. Demonstrate proficiency in safely setting up SMAW equipment. 



h. Demonstrate proficiency striking an arc. 



i. Demonstrate proficiency running stringer beads. 

GPS Academic Standards:

 SPS10. Students will investigate the properties of electricity and magnetism. 


a. Investigate static electricity in terms of:
· friction 

· induction 

· conduction 



b. Explain the flow of electrons in terms of:
· alternating and direct current
· the relationship among voltage, resistance and current

SPS4. Students will investigate the arrangement of the Periodic Table. 


a. Determine the trends of the following: 

· Location of metals, nonmetals, and metalloids 
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Enduring Understandings:  
Students should understand what impact welding has on our economy, and how it affects almost everything in our daily lives, either directly or indirectly.
Essential Questions:
· Why is safety important while welding?

· What is the Chemical process that allows steel to be cut with an oxy-fuel torch?

· Why is welding critical to almost everything manufactured or used by consumers?
Knowledge from this Unit:  
Students will be able to: 
· Explain the importance of safety in the lab setting while welding.

· Know the parts of a cutting torch and how to set up and operate it.
· Know the parts of an arc welding machine and how to set it up for welding.

Skills from this Unit:  
Students will:
· Set up, adjust, and perform basic cutting with an oxy-fuel torch.
· Set up, adjust, and operate an arc welding machine. Perform striking and maintain an arc and running stringer beads.

· Safely demonstrate the proper way to start up and turn off the torch.
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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

	X
	Subjective assessment/Informal observations

	
	__ Essay tests

_x_ 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

	
	_x_ Student/teacher conferences
_x_ 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: Introduction to Oxyfuel Cutting

1. Identify the standards. Standards should be posted in the classroom. 
ACCT-ITM-5. Students will demonstrate the ability to safely set up and use the oxyfuel cutting torch and SMAW equipment. 


a. Identify and explain the use of oxyfuel cutting equipment. 



b. Demonstrate proficiency in safely set up and shutting down an oxyfuel cutting outfit. 



c. Perform basic oxyfuel cutting 



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



e. Identify and explain welding electrical current. 



f. Identify and explain arc welding machines. 



g. Demonstrate proficiency in safely setting up SMAW equipment. 



h. Demonstrate proficiency striking an arc. 



i. Demonstrate proficiency running stringer beads. 

2.
Review Essential Questions. Post Essential Questions in the classroom. 
· What is the Chemical process that allows steel to be cut with an oxy-fuel torch?
· Why is safety important while welding?

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

	Acetylene
	Propane
	Mapp 

	Oxygen
	Working Pressure
	Needle Valve

	Kindling temperature
	Regulator
	Striker


4. Name the parts of the cutting torch and explain what each part’s function is. Have the students do the Cutting Torch Worksheet and use the Cutting Torch Worksheet Teacher’s Key to grade.
5. Do a demonstration on how to set up the torch and how each adjustment is made. Have students then mimic each step. This can be done without turning on or lighting the torch. 
6. After all students have done a return demonstration as a “practice” run without actually turning the torch on, have everyone go to the shop. Demonstrate the same demo of setting up, lighting, adjusting to a neutral flame and shutting down the torches. Have students again mimic your demonstration.
7. After all students know how to set up, light, and adjust the torch, conduct a demonstration of how to cut a straight line. Have students then imitate your demonstration. 

8. Have each student cut 3 to 5 lines approximately 6 to 8 inches in length. This will continue with guided instruction giving student ample practice time to gain the skill to make a reasonably straight line. The length of time will vary based on class size and number of torches available. I use 3 to 4 torches in a class of 25 to 28 and this may take from 2 to 4 weeks depending on length of class time.
•
LESSON 2:  Introduction to SMAW 

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

· Why is welding critical to almost everything manufactured or used by consumers?
· Why is safety important while welding?
2. Show the Arc Welding PowerPoint. 
3. Discuss the safety and what students need to understand to prepare them to operate welding equipment. 
4. Demonstrate to the students how to properly use all safety gear and welding equipment. 
5. Show the students how to set up the machine for the particular electrode you will be using. 
6. Demonstrate striking an arc and running stringer beads. 
7. Discuss SMAW Stick Welding. Relate the parts to your particular shop and situation. 
8. Follow this with guided student practice and repeat demonstrations as needed. 
9. Students will need hours and hours of practice to become proficient in striking an arc and running flat stringer beads.
3.
Summary

· Discuss daily with students what observations you made about correct procedures and discuss any incorrect procedures that need to be corrected. At the end of the semester have students do a performance test running flat stringer beads.
•
ATTACHMENTS FOR LESSON PLANS:
Arc Welding PowerPoint
Cutting Torch Worksheet

Cutting Torch Worksheet Teachers Key
•
NOTES & REFLECTION: 

This lesson will focus on a lot of student practice. This is required to allow students the time needed to gain the skill needed to perform welding and cutting.
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Culminating Unit Performance Task Title: 
Cutting and Stringer Bead Practical Exam
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
Have students cut a piece of ¼ inch thick steel at least 6” x 6”. Then have students make at least 6 flat stringer beads. Grade the cuts on the part and grade the stringer beads. They can be a combined grade or graded separately.
Attachments for Culminating Performance Task: 
Cutting and Stringer Bead Grading Rubric
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Web Resources:
· http://alec.tamu.edu/LinkClick.aspx?fileticket=f2yzlgm7utQ%3D&tabid=618
· http://www.laney.edu/wp/welding/ppe/
Materials & Equipment: 
· Access to cutting torches 
· Metal to practice with 
· Arc welding equipment
· PPE for welding
· Projection 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 
	
	Image File(s)

	
	Web Design Software
	
	Blog
	
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	x
	Website
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