Course:
02.461
Physical Science Applications in Agriculture

Unit 4:
Agricultural Structure Systems and Environmental Control
Lesson 1:
Physical Properties of Materials

QCC:
 175, 180, 186
Objectives: 

1. 
List the physical properties that make a material suitable for construction purposes.

2. 
Compare the densities of different species of wood.

3. 
Compare the stiffness of different species of wood.

4. 
Compare the elasticity of different species of wood.

5. 
Compare nail holding ability of different species of wood.

6. 
Compare shear strength of different species of wood.

7. 
Compare the densities of wood to the density of steel and concrete.

8. 
Compare the stiffness of wood to the stiffness of steel and concrete.

9.  Compare the physical properties of metal including hardness, toughness, brittleness, conductivity, thermal expansion and tensile strength.

10.  Describe the physical properties of concrete.
Teaching Time:
6 hours
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Materials and Equipment:

Teaching Procedure

Introduction and Mental Set

Physical properties of materials determine their suitability for various applications.  Experiments in this chapter focus on physical properties of construction materials and the relationships that exist between them.
Discussion

1.
Physical properties that make a material suitable for construction purposes.

A.
Size

B.
Shape

C.
Weight

D.
Density - Having parts very close together; compactness; thickness.

E.
Porosity

F.
Color

G.
Appearance

2.
Compare the densities of different species of wood.

Do weight and density experiment.  Pages 154-156 (Physical Science Applications in Agriculture).

3.
Compare the stiffness of different species of wood.

Also compared with the weight and density experiment from Objective 

4.
Compare the elasticity of different species of wood.

A.
Elasticity - Having the quality of springing back to its original size, shape, or position after being stretched, squeezed, or bent.

B.
Do force: Tension, compression, shear, and torsion experiment.  Pages 167-169 (Physical Science Applications in Agriculture).

5.
Compare nail holding ability of different species of wood.

A.
Select a 1"x6"x1" board of pine, oak, and cedar. 

B.
Have students drive 16d nails 3/4 of the way into the board.

C.
Now have them pull them out and compare.

6.
Compare shear strength of different species of wood.

Use force experiment.  Pages 167-169 (Physical Science Applications in Agriculture).

7.
Compare the densities of wood to the density of steel and concrete.

Do weight and density experiment on pages 154-156.  However, use a 3/4"x3/4"x36" piece of pine, metal, and concrete

8.
Compare the stiffness of wood to the stiffness of steel and concrete.

Use the data from the weight and density experiment pages 154-156 (Physical Science Applications in Agriculture).

9.
Compare the physical properties of metal including hardness, toughness, brittleness, conductivity, thermal expansion and tensile strength.

Do experiment 3, pages 157-160 (Physical Science Applications in Agriculture).  Record data.

10.
Describe the physical properties of concrete.  Define the following:

A.
Aggregates

B.
Paste

C.
Concrete

Summary

After completing the following laboratory activities and studying the science connections described in the chapter, the student should be prepared to answer the following questions:

What is density and how is it related to the bending strength of wooden beams?

How does moisture content affect the dimensional stability of lumber?

What is the relationship between moisture content, grain direction, and shrinkage?

How does the heat treatment of steel affect the physical properties of the steel?
What is annealing, hardening, and tampering?

What occurs in steel when heat treated?

Evaluation

Lab data results

Written test
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