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Course:
01.423  Agricultural Mechanics Technology III

Unit 6:
Maintenance of Agricultural Machinery Equipment and Tractors
Lesson 1:
Reconditioning Agricultural Equipment

Georgia Performance Standards: 
AG-AMII-1 (a-e)
Academic Standards: ELA9RC2, ELA12LSV1, ELA9RL5, ELA10W3, MM1A3, MA1P1, MA1P3, SCSh2, SCSh3, SCSh4, SP1, SPS5, SPS7
Objectives: 

1.
Describe the procedures for preparing metal for painting.

2.
Identify the parts of a paint spray gun.

3.
Prepare paint for spraying.

4.
Operate a paint spray gun.

5.
Prepare a paint spray gun for storage.

Teaching Time:

5 Hours
Grades: 9-12

Essential Question: How do you use a paint spray gun?
Unit Understandings, Themes, and Concepts:

Students will learn how to recondition agricultural equipment.
Primary Learning Goals: Students will be able to effectively use a paint spray gun to recondition agricultural equipment.
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. Agricultural Mechanics: Fundamentals for Applications, 2nd. Edition.  Delmar Publishers, Albany, NY.  ISBN 0-8273-3469-9.  1992.
Materials and Equipment:

Wire brushes, steam cleaner, varsol, solvent, hose, water, scrapers, brushes, water cleaner, wire wheels, disc sander, emery paper, paint removers, 200 grit silicon carbide waterproof paper, bucket, masking tape, paper, knife, air spray guns, paint, cardboard, cloths, thinner.

PowerPoints:

Web Resources:
Georgia Performance Standards: AG-AMIII-6 (a-e)

AG-AMIII-6:  Students will recondition, calibrate, and maintain agricultural machinery in a safe and efficient manner.


a. Describe the procedures for preparing metal for painting.

b.
Identify the parts of paint spray gun.

c.
Prepare paint for spraying.

d.
Operate a paint spray gun.

e.
Prepare a paint spray gun for storage.
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 within a system

Teaching Procedure

Introduction and Mental Set

Display two 55 gallon containers that have been exposed to outdoor conditions for an extended period of time.  One container should be painted and the other not painted.  Ask the students which container is older.  Why did they choose the one they believed was older?  Share that, in fact, the better conditioned one is as old as or older than the rusted one.  Once this is known, ask the students why this is the case.  The answer is because one was properly maintained.
Discussion

1.
How do we prepare new metal?
A.
Chip all welds and wire brush them thoroughly.

B.
Wire brush or sand using emery cloth to remove all dirt or rust from the metal.

C.
Steam clean or wipe down with varsol to remove grease.

D.
Clean the metal with a commercial solvent designed to be a preparatory solvent.

E.
Prime immediately

2.
How can we prepare previously painted metal?

A.
Steam clean of dirt, mud, manure, and grease.  High pressure water cleaning or hand cleaning with solvent, hose, water, scrapers, and brushes are other options for cleaning.

B.
Remove scaling paint and rust with wire brushes, wire wheels, disc sanders, or emery paper.

C.
Strip metal by using a paint remover or by sanding.

D.
Chipped areas on a painted surface can be sanded smooth or Afeathered@ so that no roughness can be felt between the painted and sanded areas.

3.
What is the procedure to feather?

A.
Tear a piece of 200 grit silicon carbide waterproof paper into quarters.

B.
Pour about one quart of water into a bucket or pan.

C.
Dip the paper into the water.

D.
Grip the paper between the thumb an index finger so that balls of the fingers serve as a backing pad for the paper. 

E.
Sand across the chipped area in all directions until a feathered edge is obtained.  Dip the paper into water frequently to wash the pigment from the paper.

F.
Finish with 400 or 600 grit paper to remove sanding marks and leave a smooth surface.

G.
Wash the part thoroughly with water to remove all pigment.
H.
Dry the part thoroughly or rusting will start immediately.

4.
Masking needs to be done carefully so paint will not touch certain areas.  
A.
Masking can be done with tape or paper.  

B.
Use a sharp knife to trim off tape extending beyond.  

C.
For larger parts, paper is cut so that it is about 1/4 inch short of covering area.  

D.
Then use masking tape to finish covering area.

5.
What are the parts of a typical air spray gun?

(Display an air spray gun and point out the components)
A.
gun body

B.
fluid control knob

C.
pattern control knob

D.
air valve

E.
paint needle valve

F.
packing nuts

G.
fluid nozzle

H.
air nozzle

I.
trigger
6.
The chemistry of paint is complex.  Therefore, the recommendations of the manufacturer must be relied upon heavily when choosing paints.  However, some basic materials used in paints must be recognized in order to choose the right paint for the job and to buy paints that are a good value for the money
7.
What is involved in selecting paint?

A.
Paint formulation is put together according to a formula.

· Example: paint for fences may be formulated so that a tiny bit of the film washes off each time it rains.  This keeps the paint bright.  This is called chalking.

· Why should fence paint not be used on window shutters on a brick home?
· Because the dull pigment will run off and stain the bricks.
B.
What are the different kinds of finishes?
· Enamel

- gloss

- semigloss

· Enamels are durable and used for toys, boats, vehicles, tools and machinery

· Flat finish

· A flat finish is preferred for walls that are not generally touched or exposed to friction or moisture.
C.
What is a vehicle?
· The liquid portion of the paint.

· Vehicles are either water or oil.

· A latex paint is one that is water-based.

· An alkaloid paint is one that is oil-based.
D.
What is the difference between an interior and exterior paint?
· An interior paint will not hold up if exposed to weather.

· An exterior paint will withstand moisture and outside weather conditions.

· Water-based and oil-paints may be formulated for interior and exterior uses.
E.
What is the purpose of a primer or undercoat?
· To prepare surfaces for high quality top coats.

· Neither will withstand weather, wear, or exposure.

8.
Spray guns must be held the correct distance from the work.  The gun stroke is made by moving the gun parallel to the work.

A.
The closer the gun is held to the work, the faster the gun must be moved to prevent sags and runs.  

B.
A sag occurs when a large area of paint shifts downward because it has been applied too thickly.  

C.
A run is a narrow stream of paint flowing downward due to an excessive buildup.  

D.
On the other hand, holding the gun too far from the work causes dry spray and excessive spray dust.  

E.
These result in a flat, dull, and rough finish.

F.
When painting tractors and machinery, many irregular surfaces must be sprayed.  Under these conditions the spray pattern should be narrow.  

· This permits paint to reach parts that are farther than the ideal distance from the nozzle.  

· Large smooth areas such as hoods and fenders require a broad fan.  

· The shape of the fan is controlled by adjusting the pattern control knob.

G.
Modern machinery enamels are designed to be sprayed in two or more layers at one time.  

· To do this, spray on a thin layer and let it become tacky.  Tacky means sticky.  By the time a machine such as a tractor or baler has been given one coat, the paint applied at the beginning of the job will be tacky.  

· Go back to the starting point and apply a heavy top coat.  The paint layer should shine but not run or sag.  

· When a run occurs, the entire part of the panel must be wiped clean with solvent and then repainted.  

· Another method or correcting sags or runs is to allow the part to dry thoroughly; then sand the area and repaint.

9.
How do we clean spray guns and equipment?  

A.
With solvent, varsol is recommended for oil paints because it is low in cost.  Another advantage of varsol is that the fire hazard is not as great as it is with other solvents.

B.
To clean the gun, cup, and other equipment, the following procedure is suggested.

· Pour all unused paint back into the container and reseal it.

· Wipe most of the paint from the interior of the paint can and gun parts.

· Pour about 1 inch of varsol into the cup.

· Attach the cup to the gun and shake the gun so the varsol can dissolve the paint residue.

· Spray a piece of cardboard until the cup is empty.  Cardboard absorbs the thinner.

· Wipe all visible surfaces, both inside and outside of the gun and cup, with clean varsol on a cloth.

· Repeat steps C through F one or two times using paint thinner until all traces of paint are absent from the thinner.

· Remove the air nozzle and paint nozzle.

· Use a cloth with thinner to wipe away any remaining evidence of paint.

· Dry all parts and reassemble the gun.

· Clean all other equipment using a cloth and solvent.

· Discard all paper, cloths, used strainers, and containers in an approved metal trash container.



· Store all equipment properly.

· Turn of the air pressure and/or compressor.
10.
Activity

Have students prepare a piece of metal for painting and then have the students spray paint the metal.
Summary                                                                                                        

Spray painting can be satisfying.  However, care must be taken to prepare the work and paint carefully.  Absolute cleanliness is required to avoid spray gun problems.  Since paint and thinners are very flammable, there is always a danger of fire.  Every precaution must be exercised to keep fire and electrical sparks away form the spray painting area.
Evaluation

Written test

Laboratory activity
Individual Learning Activity

Lesson:
Reconditioning Agricultural Equipment
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.
Describe the procedures for preparing metal for painting.

2.
Identify the parts of a paint spray gun.

3.
Prepare paint for spraying.

4.
Operate a paint spray gun.

5.
Prepare a paint spray gun for storage.
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: 
Reconditioning Agricultural Equipment
Assignment: 
Choose one of the topics below and research it. With your group, prepare a presentation to teach the class your concept.

1.
Describe the procedures for preparing metal for painting.

2.
Identify the parts of a paint spray gun.

3.
Prepare paint for spraying.

4.
Operate a paint spray gun.

5.
Prepare a paint spray gun for storage.
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:
Reconditioning Agricultural Equipment
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.
Describe the procedures for preparing metal for painting.

2.
Identify the parts of a paint spray gun.

3.
Prepare paint for spraying.

4.
Operate a paint spray gun.

5.
Prepare a paint spray gun for storage.
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 use a paint spray gun?
Vocabulary

Feather

Finish

Vehicle
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