Course:
02.461
Physical Science Applications in Agriculture

Unit 6:
Metals in the Agricultural Industry
Lesson 5:
Material Joining Processes

QCC:
175, 180, 186
Objectives: 

1. 
Describe the various metal joining processes.

2. 
Arc weld mild steel.

3. 
Metallic Inert Gas (MIG) weld mild steel.

4. 
Fuse weld mild steel with oxygen and acetylene.

5. 
Tungsten Inert Gas (TIG) weld Aluminum.

6. 
Braze weld mild steel.
Teaching Time:

20 Hours
References:

Arc Welding.  AAVIM. Winterville, GA.

Cooper, Elmer L. Agricultural Mechanics: Fundamentals and Applications, 3rd Edition.  Delmar Publishers, Inc. Albany, NY.  1997.

Modern Welding.  Goodheart Willcox.

Phipps, Lloyd & Carl L. Reynolds.  Mechanics in Agriculture. 4th Edition.  Danville, IL.  Interstate Publishers.  ISBN: 0-8134-2925-0.  1992.
Welding, FOS, John Deere Publishing, Moline, IL.

Materials and Equipment:

Arc Welder, MIG Welder, TIG Welder, and oxyacetylene welding outfit

Mild steel and aluminum

Welding Electrodes, welding wire, filler rods (mild steel, brass, and Aluminum), Oxygen, Acetylene gas, Argon gas, brazing flux, and Tungsten electrode.  Welding face shield with at least a No. 10 shaded lens, OxyFuel glasses or goggles, safety glassed, welding gloves, chipping hammer, and wire brush
Teaching Procedure

Introduction and Mental Set

One of the most invaluable skills on a farm is the ability to join metal.  This can be done by arc welding, MIG welding, metal fusing with oxygen and acetylene, TIG welding and brazing.  These are not only useful skill to have but may also be used to form a career in the welding industry.  Anytime a person works with metal it may become necessary to join them, making metal joining a highly useful skill.

Give students a glass of water, a string, and some salt.  Place the two ice cubes in the water and ask them to remove the ice cubes using only a string and salt.  They cannot touch the ice cubes with their fingers.  Solution: Place the string on top of the two ice cubes and pour a little salt on top of each.  Wait a moment as the string is welded to the ice cubes.  Pull the string with the attached ice cubes out.  Discuss this principle of welding with the students.

Discussion

1.
What are the various metal joining processes?
A.
Arc welding:  the melting together of two pieces of metal, or a fusion process.  The heat is obtained from an electric arc which is formed between a base metal and an electrode.
B.
Metal Inert Gas welding (MIG):  a continuous wire electrode is fed from a spool through a cable and gas assembly.  The weld is shielded by a cylinder of shielding gas, flowing through the tip of the welding gun and over the weld.
C.
Tungsten Inter Gas welding (TIG):  a permanent nonconsumable  electrode, made of a metal which is primarily tungsten, and inert gas is flowed around the weld puddle to avoid contamination of the molten metal from the atmosphere.

D.
Oxyacetylene welding:  an oxygen and acetylene flame, burning at a temperature of 6, 300 degrees Fahrenheit, is used to heat the metal to their melting point on the edges to be united, thus causing the edges to flow together.  This is known as fusion welding.
E.
Brazing:  joining pieces of sheet metal with the metal from a bronze filler rod.

2.
Use the equipment to demonstrate to students each welding process.  Discuss safety, equipment, metal welding, electrodes, rods, etc.  To be done in one class, have a brief attention getter
3.
Discuss arc welding process in detail.
Use references, handouts, etc.  Have the student compile a notebook.  Give a short written test following the unit.  (Information starting on p.287 of Agricultural Mechanics Text)

4.
Have students complete skills, mastering bead and britt welding using both E6013 and E6011electrodes on mild steel.

5.
Discuss MIG welding process.

Again, use references, handouts, and other available teaching resources.  Short written test following the unit.  (Information starting on p. 255 of Agricultural Mechanics Text)
6.
Have students set up and use MIG equipment to master the following welds: 

A.
Bead

B.
Britt weld

C.
Lapp weld

D.
T weld using solid wire filler on mild steel
7.
Discuss the oxyacetylene welding process making use of references and teaching materials available.

Continue the notebook.  Have a short, written test after the unit.  (Information on page 281 of Agricultural Mechanics Text)
8.
Have students set up and operate oxyacetylene equipment to run a bead without a filler rod, bead with a filler rod, and a britt weld with filler rod on mild steel.

9.
Discuss the TIG welding equipment and processes.

Make use of references and teaching materials that are available.   Have a short written test following the unit.  (Information on p. 258 of Agricultural Mechanics Text)
10.
Have the students set up and adjust the equipment and run a bead and britt weld aluminum, both using filler rod.
11.
Discuss the braze welding process.
Use references and give a short written quiz.  (Information starting on p. 273 of Agricultural Mechanics Text)

12.
Have the student set up oxyacetylene equipment and run a braze, bead, and a braze britt weld o two pieces of mild steel.
Summary

Students that have the skills to join metal not only have an invaluable skill, but they have the ability to apply this knowledge toward a future career.  Understanding the principles of metal joining is also necessary if a person is working with metal.  This may be farm related such as a gate, or a piece of machinery, or it may be for ornamental uses.
Evaluation

Lab activities
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