Dana C. Neal

Unit: Identifying Metal

For Use In:

     Introduction to Agricultural Mechanics

& Agricultural Metal Fabrication Technology

Lesson: “What is an Alloy?”

Lesson Goal:

     The purpose of this lesson is to provide information needed to understand metal characteristics and classification regarding to purposes of different alloys.

Behavioral Objectives:

Upon completion of this lesson, students will be able to:

1. Define the term “alloy”.

2. Give examples of common alloys and their uses.

3. List the two major classifications of metal alloys.

4. Describe the properties of alloys.

5. Predict the use of an alloy when given the carbon amount included within the alloy.

TEKS:

Introduction to Agricultural Mechanics: 119.25.8.A

Agricultural Metal Fabrication Technology: 119.58.2.B

TAKS:

English 1&2: 2(10)(B), 1(7)(F), 1(6)(B), 1(6)(C), 1(6)(E), 4(1)(B), 4(1)(C), 5(3)(A), 5(3)(B)

Algebra & Geometry: 2A(b)(4)(A), 10(8.14)(A), 1A(b)(1)(A), 1A(b)(1)(B), 1A(b)(1)(C), 2A(b)(3)(A), 8G(e)(1)(A), 8G(e)(1)(B), 10(8.14)(B), 10(8.14)(C), 10(8.14)(A)

1 Physics &Chemistry: 4(7)(D), 5(4)(A), 5(4)(D)

World Geography: 2(WG21)(C)

Focus/Interest Approach:

Display the colors red, blue, and yellow at the front of the room.  Ask the students to list ways in which these colors can be combined to create new colors.  Discuss the colors students come up with.  For example, blue and yellow mixed together make a totally different color – green.  The color green has totally different characteristics than those of yellow or blue, and it is often used for different purposes.  Use this analogy to introduce the concept of an alloy.  Use watercolor paints to give impact to the focus activity.

Lesson Content:

   Preview-

     Most metals today are not in pure form.  They are “alloyed” or mixed with another metal to give the new metal special characteristics.  In this lesson, we will learn what an alloy is, examples of common alloys, and how carbon effects how alloys are classified according to use.

   Teach Material-

Copper, lead, and iron are basic pure metals that have been used by man for tools and other objects for thousands of years.  Mixing various metals together can produce a new metal with new uses.

· Copper + zinc = brass, which has strength, reduced cost, and better suitability for machining and casting.

· Copper + tin = bronze, which was alloyed 2000 years ago to make weapons

· Gold or silver + other metals = jewelry and coins, which reduces expense and make it more durable and useful

We will work with two kinds of metal in class – ferrous and non-ferrous.

· Ferrous= metals that contain iron, most commonly steel

· Non-ferrous= don’t contain iron, aluminum

By changing the alloy of either steel or aluminum, different properties can be obtained.

· Flexibility = ability to bend without breaking

· Malleable= ability to be formed with a hammer

· Ductile= ability to be drawn out (made into a wire) or hammered thin

· Strength= strength for a specific application

How much carbon is added determines the properties of the steel alloy.

· Low-carbon = mild steel, most of the steel we use for projects

· Medium-carbon = higher levels of carbon, used for shafts and axles

· High-carbon steel = used for automotive and industrial springs

· Very-high-carbon steel = used to make files and sharp-edged cutting tools

The common mild steel we use most often is weldable by a variety of means, while the higher carbon steels have special requirements.

   Review-

· An alloy is a new metal with new uses made from combining two different metals. 

· There are two common classifications of metals – ferrous and non-ferrous.

· We use ferrous metal in class – mild steel.

· Distinguishing properties of metal include flexibility, malleability, ductility, and strength.

· The amount of carbon greatly effects the properties of metals and their uses.

Guided Practice:

Create flashcard flip-rings with the important information discussed.  A flip-ring is a group of notecards attached to two keyrings. Break the students into small groups and have them study different sections of flip-rings.  Have the groups switch flip-rings until all of the key information is studied and learned.

Independent Practice:

Give students the handout “Be a Jeopardy Champion…” to complete individually in class.  Take up for a grade.

Materials Needed:

Flashcard Flip-rings

Handouts

Watercolor paints and paper

References:

Haynes Techbook “Welding Manual” by Jay Storer and John H. Haynes

Name:___________________

Date:_______________

Course:_______________

“Be a Jeopardy Champion…”

Today, we have our returning champions, Agricultural Mechanical Students studying alloys.  They make their teacher proud.  Let’s see how much they know…

1. For 2 points:

Copper + Zinc = _____________. (used for machining and casting)

2. For 3 points:

Copper + Tin = _____________. (used for weapons)

3. For 4 points:

Other metals + _________ and __________ = stronger and more durable jewelry and _________.

4. For 5 points:

Metals that contain iron, most commonly steel = _______________.

5. For 6 points:

Metals that don’t contain iron, (example=aluminum) = _______________.

6. For 7 points:

Define the term “alloy”.

7. For 9 points:

Describe the property called flexibility.

8. For 11 points:

Describe the property called malleability.

9. For 13 points:

Describe the property called ductility.

10. For 7 points:

Predict one use for low-carbon steel.

11. For 9 points:

Predict two uses for medium-carbon steels.

12. For 11 points:

Predict one use of high-carbon steel.

13. For 13 points:

Predict two uses for very-high-carbon steel.

Dana C. Neal

Unit: Identifying Metal

For Use In:

     Introduction to Agricultural Mechanics

& Agricultural Metal Fabrication Technology

Lesson: “Identifying Metals by Spark Testing”

Lesson Goal:

The purpose of this lesson is to provide information needed to identify metals by spark testing with a high speed wheel grinder.
Behavioral Objectives:

Upon completion of this lesson, students will be able to:

1. Describe the purpose of a spark test.

2. List areas of the spark test pattern that must be observed carefully.

3. Identify metals by using the spark test technique.

TEKS:

Introduction to Agricultural Mechanics: 119.25.8.A

Agricultural Metal Fabrication Technology: 119.58.2.B

TAKS:

English 1&2: 2(10)(B), 1(7)(F), 1(6)(B), 1(6)(C), 1(6)(E), 4(1)(B), 4(1)(C), 5(3)(A), 5(3)(B)

Algebra & Geometry: 2A(b)(4)(A), 10(8.14)(A), 1A(b)(1)(A), 1A(b)(1)(B), 1A(b)(1)(C), 2A(b)(3)(A), 8G(e)(1)(A), 8G(e)(1)(B), 10(8.14)(B), 10(8.14)(C), 10(8.14)(A)

1 Physics &Chemistry: 4(7)(D), 5(4)(A), 5(4)(D)

World Geography: 2(WG21)(C)

Focus/Interest Approach:

Metal is recyclable.  All kinds of metal are thrown into scrap yards to be recycled.  Ask the class to brainstorm ways in which these metals are identified in scrap yards.  Inform the students about spark testing metal.  The sparks given off by each metal and its alloy are so consistent that the U.S. Bureau of Mines uses a camera connected to a computer to identify metals to aid in recycling.

Lesson Content:

Preview-

In this lesson, students will learn what spark testing is, how to observe sparks from a grinding wheel, and characteristics to look for when identifying metals.

Teach Material-

Spark testing = determining the kind of metal by creating tiny sparks from the metal.

Things to remember when testing:

· Careful observation of the sparks is essential.

· Proper eye protection is essential.

· High speed grinders work best.

· Best results are obtained when the sparks are examined against a dark background, such as an unlighted corner of the shop.

· Practice is needed to become an expert.

Procedure:

1. Hold the specimen metal against a grinding wheel so the sparks will fly horizontally.

2. There are several areas of the spark test pattern that you must observe carefully.

3. Are all of the sparks being carried around the wheel, or are all of the sparks leaving the wheel?

4. Note the color of the area immediately adjacent to the wheel where the spark stream leaves the wheel.  It may vary from white to dull red.  Also, note whether the sparks are small, medium, or large and whether the column of sparks is tightly packed or spread out.

5. Notice how the spark stream changes as it moves away from the wheel a few inches.  When the sparks end, they may simply stop glowing, change color, change shape, explode, or divide into smaller parts.

Teach characteristics of metal sparks from a high speed grinder.

Use guided practice/cooperative learning technique to teach the different characteristics.

Guided Practice:
Divide class into teams and have them draw posters of different spark identification characteristics.  Give each team a different metal to do their poster over.  Metals to be described include wrought iron, low-carbon steel, medium-carbon steel, high-carbon steel, and sheet metal.  When each poster is completed, have the teams present their work for the class to learn from.  Information can be obtained from handouts given to the students.

Review-

Display the posters where they can be easily seen and compared.  Review the spark characteristics that distinguish one metal from another.

Independent Practice:
In the shop, demonstrate the testing of at least three of the metals taught.  Have scraps of these metals in small boxes.  Give each student one scrap to identify using the spark test technique.

Materials Needed:
Handouts                                  Posterboard              Scraps of metal

High speed wheel grinder        Markers

References:
Agriscience Mechanics 1st Ed. By Lloyd J. Phipps and Glen M. Miller

Welding Principles and Applications 4th Ed. By Larry Jeffus
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Dana C. Neal

Unit: Identifying Metal

For Use In:

     Introduction to Agricultural Mechanics

& Agricultural Metal Fabrication Technology

Lesson: “Recognizing Mild Steel by Shape”

Lesson Goal:

The purpose of this lesson is to provide information needed to identify and determine properties, types, and uses of mild steel.

Behavioral Objectives:

Upon completion of this lesson, students will be able to:

1. Describe how mild steel is made.

2. Point out mild steel applications in common structures.

3. Explain why mild steel is the workhorse of metals.

TEKS:

Introduction to Agricultural Mechanics: 119.25.8.A

Agricultural Metal Fabrication Technology: 119.58.2.B

TAKS:

English 1&2: 2(10)(B), 1(7)(F), 1(6)(B), 1(6)(C), 1(6)(E), 4(1)(B), 4(1)(C), 5(3)(A), 5(3)(B)

Algebra & Geometry: 2A(b)(4)(A), 10(8.14)(A), 1A(b)(1)(A), 1A(b)(1)(B), 1A(b)(1)(C), 2A(b)(3)(A), 8G(e)(1)(A), 8G(e)(1)(B), 10(8.14)(B), 10(8.14)(C), 10(8.14)(A)

1 Physics &Chemistry: 4(7)(D), 5(4)(A), 5(4)(D)

World Geography: 2(WG21)(C)

Focus/Interest Approach:

Procedure:

     Give the students the following message to decode:

.
Narrative:

     “This makes no sense to us because we do not recognize any parts in this whole structure that would make the complete message meaningful.  No one can decode this message.  Does anyone think that they could duplicate this message by memory?

      When we cannot identify with how a sentence or structure is designed, it is not meaningful to us and we cannot go on to reconstruct what we have seen.”

Procedure:

     Give the students a key for decoding the message and have them decode it:

=b                  =u                         =o                   =w

=r                   =e                         =t                    =i

=f                   =y                         =h                   =l

=a                    =s

Narrative:

     “Is this message meaningful?  Does anyone think that they could duplicate this message by memory?  Oftentimes, when we recognize the parts that a structure was constructed with, building plans become meaningful and easier to read.  We are also able to reconstruct these structures with greater accuracy.”

Lesson Content:

   Preview-

  Today, we will learn what mild steel is, how it may be identified by shape, and locate places around us in which these shapes are used.

   Teach Material-

   Mild steel is made by adding small amounts of carbon with iron.  This creates:

· a very strong metal that can be rolled into many shapes

· strength and malleability = useful for structures

· “workhorse of metals”

   Types of Metal:

· rod

· flat bands

· angle iron,

· channel

· tee

· I-beam

· Expanded metal

· Pipe

   Review:

  Mild steel is the workhorse of metals because it is strong, malleable, and used in a variety of applications.  Mild steel is created by adding small amounts of carbon with iron.  Types of mild steel can be identified by shape and we see them all around us.

Guided Practice:
     Divide the students into groups of three or four members.  Have the students match puzzle pieces (over lesson content) using the round robin technique.  The puzzle should be simple enough that there is time to take it apart and put it together a few times.  Listen and have students stop the activity when each student has had a turn to help solve the puzzle.

Independent Practice:
     Have students participate in a scavenger hunt.  Students should be given a worksheet listing the types of mild steel.  They should work independently to find examples and document on their sheet where they found the mild steel and what they think it is being used for.  (This can be done outside, in the laboratory, or with textbooks/magazines.) Additionally, have students describe how mild steel is made and explain why they believe it is called the workhorse of metals.

Materials Needed:
Native teaching aids (types of mild steel)

Handouts

Puzzle pieces in baggies

Chalkboard & chalk (to draw examples if re-teaching is necessary)

References:
IMS packet number 8608 – “Identifying, Cutting, Drilling, Shaping, and Filing Metal”

Cut and distribute these as “focus handouts”

Decode the following important message:

.
Decode the following important message:

.
Decode the following important message:

.
Decode the following important message:

.
Cut and distribute these as part of focus activity.

Decoding Key:

=b                  =u                         =o                   =w

=r                   =e                         =t                    =i

=f                   =y                         =h                   =l

=a                    =s

Decoding Key:

=b                  =u                         =o                   =w

=r                   =e                         =t                    =i

=f                   =y                         =h                   =l

=a                    =s

Decoding Key:

=b                  =u                         =o                   =w

=r                   =e                         =t                    =i

=f                   =y                         =h                   =l

=a                    =s

Decoding Key:

=b                  =u                         =o                   =w

=r                   =e                         =t                    =i

=f                   =y                         =h                   =l

=a                    =s

Name:___________________

Date:_______________

Course:_______________

“Recognizing Mild Steel by Shape”

SCAVENGER  HUNT!!!!!!!!!!!!

    Find examples of each of these types of mild steel.  Tell me where you found this (be specific) and what purpose this steel has for being where it is.

                            Where was it?                           What’s it doing there?

1. Rod __________________________ _____________________________

2. Flat ___________________________ _____________________________

3. Angle __________________________ _____________________________

4. Channel ________________________ _____________________________

5. Tee ___________________________ ______________________________

6. I-Beam __________________________ _____________________________

7. Expanded ________________________ ____________________________

8. Pipe ____________________________ ____________________________

· How is mild steel made?

· Explain why mild steel is called the “workhorse of metals”.


Wrought Iron





Low-Carbon Steel





Sheet Metal





High-Carbon Steel





Medium-Carbon Steel








