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Career, Technical, & Agricultural Education







PATHWAY:  
Metals Technology
COURSE:  

Welding I
UNIT 1: 

ACCT-WI-1 Oxy-fuel Cutting
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Annotation: 
This unit includes lessons on identifying and explaining the use of oxy-fuel cutting equipment. Students will learn the setup and adjust an oxy-fuel torch and to disassemble the equipment. They will perform cutting of straight line or square shapes along with piercing and cutting slots, bevels, washing and gouging. Students will also learn to operate a motorized portable cutting machine (track torch). A cutting project is included. 
Grade(s):  

	X
	9th

	X
	10th

	X
	11th

	X
	12th


Time:  
30 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-1 
Students will be able to identify and use oxy-fuel cutting/welding equipment. 
a. Identify and explain the use of oxy-fuel cutting equipment. 

b. Set up oxy-fuel equipment. 

c. Light and adjust an oxy-fuel torch. 

d. Disassemble oxy-fuel equipment. 

e. Perform advanced oxy-fuel cutting techniques: 




- Straight line and square shapes 




- Piercing and slot-cutting 




- Bevels 




- Washing 




- Gouging 

f. Operate a motorized, portable oxy-fuel cutting machine.
GPS Academic Standards:
MM4P3 
Students will solve problems (using appropriate technology) 
a. Build new mathematical knowledge through problem solving. 

b. Solve problems that arise in mathematics and in other contexts. 

c. Apply and adapt a variety of appropriate strategies to solve problems. 

d. Monitor and reflect on the process of mathematical problem solving. 
MM3P5 
Students will communicate mathematically. 
a. Organize and consolidate their mathematical thinking through communication. 


b. Communicate their mathematical thinking coherently and clearly to peers, teachers, and others. 

c. Analyze and evaluate the mathematical thinking and strategies of others. 

d. Use the language of mathematics to express mathematical ideas precisely.
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Enduring Understandings:  
Oxy-fuel cutting is a chemical process of rapid oxidation that is only possible on ferrous metals. 
Essential Questions: 
( Why can oxy-fuel torches only be used to cut ferrous metals?

( Why is it important to understand gas pressures used with oxy-fuel equipment?
( Why is it important to be able to make an accurate, good-quality cut on metal?

( Why are different sizes of cutting tips used?

( What is the process to determine the correct pressure for a specific torch tip size?
( Why is a motorized cutting machine often used in industry?
Knowledge from this Unit:  
Students will be able to: 

( Identify all parts of a torch.
( Compare the different fuel gases used. 

( Explain the steps to set up and shut down equipment. 
Skills from this Unit:  
Students will be able to:
(  Set up oxy-fuel equipment, perform leak test, adjust and shut down equipment.
(  Perform straight-line and square cuts.
(  Perform bevel cuts, piercing, cut slots, washing, and gouging with manual torch.
(  Operate a machine torch.
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Assessment Method Type: 
	
	Pre-test

	x
	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

	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

	x
	Constructed Responses

	
	__ Chart good reading/writing/listening/speaking habits

_x_ Application of skills to real-life situations/scenarios

	
	Post-test


Assessment Attachments and / or Directions: 
( Oxy-Fuel Cutting Equipment Test

( Oxy-Fuel Cutting Equipment Test Answer Key
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•
LESSON 1: Oxy-fuel Equipment Setup and Disassembly

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


ACCT-WI-1 
Students will be able to identify and use oxy-fuel cutting/welding equipment. 
a. Identify and explain the use of oxy-fuel cutting equipment. 

b. Set up oxy-fuel equipment. 

c. Light and adjust an oxy-fuel torch. 

d. Disassemble oxy-fuel equipment. 

e. Perform advanced oxy-fuel cutting techniques: 




- Straight line and square shapes 




- Piercing and slot cutting 




- Bevels 




- Washing 




- Gouging 

f. Operate a motorized, portable oxy-fuel cutting machine.
2.
Review Essential Questions. Post Essential Questions in the classroom. 
( Why can oxy-fuel torches only be used to cut ferrous metals?
( Why is it important to understand gas pressures used with oxy-fuel equipment?
3.
Identify and review the unit vocabulary. Terms may be posted on word wall.

	Oxygen
	Acetylene
	Regulator
	Check Valve

	Propane
	MPS Gas
	Cylinder
	Flashback Arrestor

	Torch Body
	Cutting Attachment
	Kindling Temp.
	Needle Valves


4.
Show and discuss Oxy-Fuel Equipment PowerPoint.
5.
Give students Oxy-Fuel Cutting Equipment Study Guide and discuss this in class using the Study Guide Key. Make sure students understand all parts of study guide. Use any textbook to reinforce these ideas and topics.

6. 
Have students identify all parts of a set of cutting torches including tanks and regulators. 

7.
Demonstrate the complete setup, leak testing, lighting, adjusting and disassembly of a set of torches and motorized track torch. 

8.
Have students demonstrate the same skills as the instructor checks. (est. 10 hours )
9.
Use Oxy-Fuel Cutting Equipment Test to assess students on their knowledge of the equipment. Grade the test using the Oxy-Fuel Cutting Equipment Test Answer Key.
•
LESSON 2:  Advanced Cutting Techniques 

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

( Why is it important to be able to make an accurate, good quality cut on metal?

( Why are different sizes of cutting tips used?
( What is the process to determine the correct pressure for a specific torch tip size?

2.
Show examples of good quality/smooth cuts on metal and poor quality/rough cuts and discuss the extra time that would be involved in grinding and cleanup before the parts with poor quality cuts could be used for any type of fabrication.
( Discuss how a poor cut can affect the quality of any fabricated project and welds. 

( Model correct cutting techniques to perform all the cuts listed in the GPS. 

( Observe and assist students in improving their cut quality. 

3.
Summary:
( Discuss with the class what common mistakes in technique were observed and how to improve them.
( Explain that cutting is an acquired skill that takes time and guided instruction to perfect.
( Students will need extensive time (around 20 hrs.) to practice cutting skills on scrap steel and to improve skills before they are assessed with a hands-on test of their cutting ability.
•
LESSON 3: Motorized Cutting Machine

1. 
Review Essential Questions. Post Essential Questions in the classroom.
( Why is a motorized cutting machine often used in industry?
2.
Have a class discussion about the advantages and disadvantages of a motorized cutting machine.

3. 
Discuss the improved cut quality and speed of a motorized cutter (track torch).
4.
Discuss situations such as small and infrequent cutting where a track torch will not be feasible.
5.
Have students list the parts of a track torch that are the same as with a manual cutting torch and list what parts are different.

6.
Model the correct set up and operation of motorized cutting equipment. Show the effects of tip to work distance and travel speed on cut quality. Show students how to adjust for straight line and bevel cuts.

7.
Allow students time (around 10 hrs.) to perform both straight line and bevel cuts using track torch.
•
ATTACHMENTS FOR LESSON PLANS:
Oxy-Fuel Equipment PowerPoint

Oxy-Fuel Cutting Equipment Study Guide
Study Guide Key
Oxy-Fuel Cutting Equipment Test
Oxy-Fuel Cutting Equipment Test Answer Key
•
NOTES & REFLECTION: 

This unit will spend the majority of the time in the lab with students practicing their cutting skills. Students can practice on scrap metal and then cut metal that can be used as welding coupons at a later time. 
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Culminating Unit Performance Task Title: 
Cutting and beveling project.
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
This cutting and beveling project can be graded at the end of the unit and can be modified to fit different situations as needed. 
Attachments for Culminating Performance Task: 
Cut and Bevel Project
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Materials & Equipment: 
( Complete sets of oxy-fuel cutting torches

( Rulers for marking lines to cut

( Soapstone

( Cutting goggles/cutting shields

( Welding gloves

( Safety glasses

( Appropriate clothing for work with open flame

( Tongs for picking up metal

( Cooling tank to cool off metal

( Metal on which all specified cutting can be performed
( Complete motorized cutting machine
21st Century Technology Used: 
	
	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
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