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Course:
01.423  Agricultural Mechanics Technology III

Unit 3:
Welding
Lesson 2:
Perform Welding and Cutting Operations

Georgia Performance Standards: AG-AMIII-3 (b,d,e,f)
Academic Standards: SPS7, ELA12LSV1, ELA9RL5, ELA10W3, MM1A3, MA1P1, MA1P3, SCSh2, SCSh3, SCSh4, SP1, SPS5, ELA9RC2
Objectives: 

1.
Select appropriate materials to perform welding and cutting operations.

2.
Practice welding and cutting operations to the standards set by the instructor.

3.  Plan, draw, and estimate materials for a metal project.

4.  Fabricate a metal project.

Teaching Time:
Classroom: 1 Hour
Laboratory: 45 Hours
Grades: 9-12

Essential Question: How do you fabricate a metal project?
Unit Understandings, Themes, and Concepts:

Students will learn how to perform welding and cutting operations.
Primary Learning Goals: Students will learn how to properly execute a metal project, from selecting materials to following guidelines set by the instructor to the actual fabrication.
Students with disabilities: For students with disabilities, the instructor should refer to the individual student's IEP to insure that the accommodations specified in the IEP are being provided within the classroom setting. Instructors should 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 within any given instructional activity or requirement.

Assessment Method/Type:

____ Constructed Response

____ Peer Assessment

_X__ Combined Methods


____ Selected Response

____ Informal Checks



____ Self Assessment
References:

Cooper, Elmer L.  Agriculture Mechanics Fundamentals and Applications. Delmar Publishers.  Albany, NY.
http://www.free-ed.net/free-ed/BldgConst/Welding01/welding01_v2.asp
Materials and Equipment:

Welding helmet

Welding gloves

Pliers

Wire brushes

Steel

PowerPoints:

Web Resources:

Georgia Performance Standards: AG-AMIII-3 (b,d,e,f)

AG-AMIII-3:  Students will join metals together using the metal inert gas and/or tungsten inert gas welding process, and cut metal using the plasma arc torch.

b.
Select appropriate materials for welding and cutting equipment.

d.
Practice welding and cutting operations to the standards set by the instructor.

e.
Plan, draw, and estimate materials for a metal project.

f.

Fabricate a metal project.

Academic Standards: 

ELA9RC2 The student participates in discussions related to curricular learning in all subject areas.

ELA12LSV1 The student participates in student-to-teacher, student-to-student, and group verbal interactions.

ELA9RL5 The student understands and acquires new vocabulary and uses it correctly in reading and writing.

ELA10W3 The student uses research and technology to support writing. 

MM1A3. The student solves simple equations.

MA1P1. The student solves problems (using appropriate technology).

MA1P3. The student communicates mathematically.

SCSh2 The student uses standard safety practices for all classroom laboratory and field investigations.

SCSh3 The student identifies and investigates problems scientifically.

SCSh4 The student uses tools and instruments for observing, measuring, and manipulating scientific equipment and materials.

SP1 The student analyzes the relationships between force, mass, gravity, and the motion of objects.

SPS5 The student compares and contrasts the phases of matter as they relate to atomic and molecular motion.

SPS7 The student relates transformations and flow of energy withi

Teaching Procedure

Introduction and Mental Set
Display the correct welds for each of the five assignments below.  Discuss why the weld needs to be done correctly.

Discussion

1.
Assignment #1:
Flat Weld

2.
Assignment #2:
Butt Weld

3.
Assignment #3:
Lap Weld

4.
Assignment #4:
Tee Weld

5. 
Assignment #5:
Outside Corner Weld

6.
Complete assignments 1 through 4 using MIG and TIG.
7. 
These assignments can also be done horizontally, vertically, or overhead. 

8.
Have students draw to scale a project and make a materials list.  When project plan is approved, let students construct the item.  Grade students on skills used and quality of the project upon completion.
Summary
While students are welding assignment #1, the instructor should be assessing each weld for proper speed, proper electrode extension, correct movement and correct current.  Assignments 2-5 should definitely be scored and tested for strength.  

Evaluation
Laboratory

2.2.1

Mig Welding
Using a pad that measures 1/4" X 3" X 4", weld the following practice beads.  You must cool your metal and clean off any splatter between each bead.

[image: image1.png].
-\





Use soapstone to mark lines for your practice beads.

Write your name on the back with a piece of soapstone.

2.2.2

Butt Welding
1.
Cut two pieces of mild steel: 1/4" X 3" X 1 1/4".

2.
Using the mig welding machine, run a practice bead on one of the pieces of steel.

3.
Adjust amperage as needed.

4.
Apply a single pass butt weld to the two pieces of metal on one side only.

5.
Use chipping hammer and wire brush to clean the weld.

6.
Use soapstone to write your last name on the back of the weld.

7.
Turn this sheet in along with the finished weld.

Possible Points

Score

Safety glasses worn





5





Metal has been cooled




5






Single pass butt joint completed


10





Weld full length of joint




5





Complete penetration of weld


10





Welded joint has been cleaned


5





Bead is uniform and symmetrical


10





Control of metal distortion



10





Directions correctly followed


10





Strength of weld





30





Total Possible 100





2.2.3
Lap Weld
1.
Cut two pieces of mild steel: 1/4" X 3" X 1 1/4".

2.
Using the mig weld machine, run a practice bead on one of the pieces of steel.

3.
Adjust amperage as needed.

4.
Apply a single pass lap weld to the two pieces of metal 3/4" from one side.

5.
Use chipping hammer and wire brush to clean the weld.

6.
Use soapstone to write your last name on the back of the weld.

7.
Turn this sheet in along with the finished weld.

Possible Points

Score

Safety glasses worn





5





Metal has been cooled




5






Single pass lap joint completed


10





Weld full length of joint




5





Complete penetration of weld


10





Welded joint has been cleaned


5





Bead is uniform and symmetrical


10





Control of metal distortion



10





Directions correctly followed


10





Strength of weld





30






Total Possible 100





2.2.4
Tee Weld
1.
Cut two pieces of mild steel: 1/4" X 3" X 1 1/4".

2.
Using the mig weld machine, run a practice bead on one of the pieces of steel.

3.
Adjust amperage as needed.

4.
Apply a single pass tee weld to the two pieces of metal, one piece should be welded in the exact center of the other.

5.
Use chipping hammer and wire brush to clean the weld.

6.
Use soapstone to write your last name on the back of the weld.

7.
Turn this sheet in along with the finished weld.

Possible Points

Score

Safety glasses worn






5




Metal has been cooled





5





Single pass tee joint completed



10




Weld full length of joint





5




Complete penetration of weld



10




Welded joint has been cleaned



5




Bead is uniform and symmetrical



10




Control of metal distortion




10




Directions correctly followed



10




Strength of weld






30




Total Possible    
100




Individual Learning Activity

Lesson:
Perform Welding and Cutting Operations
Assignment:
Choose one of the topics below and research it. Write a report on your findings that answers the question or explains the concept and shows why it is relevant to your life.

1.
Select appropriate materials to perform welding and cutting operations.

2.
Practice welding and cutting operations to the standards set by the instructor.

3.  Plan, draw, and estimate materials for a metal project.

4.  Fabricate a metal project.

Minimum Requirements:

1. Paper must be typed in 12 point font and at least one page in length. The paper may be double-spaced. 

2. At least two credible references must be properly cited.

3. All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.

4. Papers will be graded on content (amount of good information, accuracy, etc.) and mechanics (grammar, spelling, and punctuation.)

Due Date:

Points/Grade Available:

Individual Learning Activity Rubric

	Content - offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The paper should include information and issues of state and local importance.
	35 pts.



	Critical Analysis - logical process of analyzing and reporting information that examines and explains the topic selected. The paper should go beyond simply listing facts and must include why the concept is relevant to the student’s life. 
	25 pts.

	Organization- The paper should have an orderly structure that demonstrates a logical flow of ideas.
	15 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the paper should meet all specifications and be executed following rules of proper written English.
	15 pts.


Group Learning Activity

Lesson: 
Perform Welding and Cutting Operations
Assignment: 
Choose one of the topics below and research it. With your group, prepare a presentation to teach the class your concept.

1.
Select appropriate materials to perform welding and cutting operations.

2.
Practice welding and cutting operations to the standards set by the instructor.

3.  Plan, draw, and estimate materials for a metal project.

4.  Fabricate a metal project.

Your presentation should include the following:

1. A lesson plan outlining exactly what your group will teach and how the information will be taught

2. A Power Point of at least twelve slides

3. Notes containing the information the class will be responsible for (these can be printed and given to the class, written on the board, or part of the Power Point). A copy of the notes will be turned in to the instructor.

4. Some type of interactive activity for the class (game, problem solving activity, interactive model, etc.)

5. Your group must also prepare an assessment for the class. This assessment can be written or oral, but should show the instructor that the class understands and has retained the material being taught.

Due Date:

Points/Grade Available:

All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.

Group Learning Activity Rubric

	Lesson Plan – The group submits a thorough, detailed lesson plan highlighting the content and organization of their lesson.
	10 pts.

	PowerPoint – The group presents a Power Point of at least twelve slides that contains information and pictures vital to the lesson with additional information or examples for enhancement.
	20 pts.

	Interactive Activity – Some type of interactive activity is used to help teach the lesson. The activity should contribute to the mastery of content and involve the entire class in some way.
	15 pts.

	Assessment – A fair, thorough assessment is prepared and administered based on the information presented to the class. Poor grades on the assessment by a few members of the class are excusable, but if the entire class has difficulty, the points awarded in this category may be lowered at the discretion of the instructor.
	   15 pts.

	Content – The group should cover the concept (within reason) in entirety. The group may study actual lesson plans to help decide what should be emphasized.
	    25 pts.

	Overall Effect – The group is prepared, enthusiastic, and interesting, and the lesson flows smoothly. 
	    15 pts.


Presentation Learning Activity
Lesson:
Perform Welding and Cutting Operations
Assignment:
Choose one of the topics below, research it, and prepare a presentation that answers the question or explains the concept and shows why it is relevant to your life.

1.
Select appropriate materials to perform welding and cutting operations.

2.
Practice welding and cutting operations to the standards set by the instructor.

3.  Plan, draw, and estimate materials for a metal project.

4.  Fabricate a metal project.

Minimum Requirements:

Oral Report Option

1.   Write a paper on one of the topics and orally present your work to the class.

2.   Paper may be double-spaced and should be at least one page in length, resulting in a two to five minute presentation. 

3.   At least two references must be properly cited. 

4.   The presentation of the report will be graded secondary 

      to the content of the paper.

PowerPoint Option

1. Presentation should be at least ten slides in length

2. Presentation should include at least four photos.

3. Presentation should be two to five minutes in length.

4. Grammar and spelling will be graded by the same standards as any other written assignment.

5. At least two references must be properly cited.

Poster Option:

1. Prepare a poster that answers/explains one of the topics. You will present your poster to the class.

2. Your poster should include both text and graphics that help communicate your research.

3. At least two sources of information should be properly cited on the back of the poster.

4. Neatness and appearance of the poster will be graded.

5. Poster presentation should last two to five minutes.

Due Date:

Points/Grade Available:

For all presentations: All work must be original. No plagiarism! Any use of another’s work or ideas without giving proper credit will result in a zero.

Presentation Learning Activity Rubric

	Content- offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The presentation should include information and issues of state and local importance.
	40 pts.

	Critical Analysis/Organization – The presentation shows a logical process of analyzing and reporting information that examines and explains the topic selected. The presentation should go beyond simply listing facts and must include why the concept is relevant to the student’s life.
	20 pts.

	Presentation – The student makes a genuine effort to present, not just read the material. The student should present with confidence using techniques like eye contact and voice inflexion to make his or her point. Although content takes precedence over presentation, the experience of successfully presenting in front of a class is part of the basis of this assignment.
	25 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the presentation should meet all guidelines set forth and should be executed in proper written English. For the poster, this includes neatness and appearance.
	15 pts.


Essential Question:

How do you fabricate a metal project?
Vocabulary
Butt Welding

Lap Weld

Tee Weld
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