Course:
02.461
Physical Science Applications in Agriculture

Unit 4:
Agricultural Structure Systems and Environmental Control
Lesson 7:
Fasteners

QCC:
175, 180, 188
Objectives: 

1. 
Describe the different types of fasteners.

2. 
Demonstrate the holding ability of various fasteners.

3. 
Evaluate the efficiency of various fasteners.

Teaching Time:   

2 hours
References:  

Buriak, Philip & Edward W. Osborne. Physical Science Applications in Agriculture. 
Interstate Publishers, Inc. Danville, IL. 1996.
Materials and Equipment:

See materials listed in reference

Teaching Procedure
Introduction and Mental Set

Have a medium sized wood project assembled in front of the classroom, but do not use fasteners to hold it together.  Make sure the class cannot tell it is not permanently put together.  Have a student pick it up to move it.  After the commotion dies down, talk about why it came to pieces.

When early man wanted to join a piece of rock to a stick to make a spear or hatchet, he most likely tied the two together with strips of leather, vines, etc.  Frames for huts or tents were usually tied as well.  This method worked, but it was not as strong as it could have been.  Early settlers used wooden pegs and mud or clay to join house frames together.  With the discovery of iron ore, new methods of joining wood became available.  This lesson discusses types of fasteners in woodworking and how to select the best one for the job.

Discussion
1. 
What is a fastener?

A fastener is anything that is used to hold two or more pieces of material together.  Common fasteners are glue, nails, screws and bolts.

2.
What are some common fasteners used in woodworking and how are they identified?

A.
Nails

Nail sizes are identified by a lower case Ad@ and referred to as pennyweight.  The Apenny@ system originated in England.  There are two explanations for how this name came about.  The explanation for use of the Ad@ is that Ad@ is the symbol for penny.  Thus, the weight of 1,000 sixpenny nails is six pounds.  The word Apenny@ came from the number of pennies that were used to buy 100 nails of a given size.  Nails are classified according to their usage and are selected based on the desired holding ability, and the desired head shape.
B.
Screws
Screws are classified in the following ways: By the material they hold; by the metal they are made from; by the shape of their head; and by the tool used to turn them.  The length and diameter of the screw body are important in providing the size of the screw.

C.
Bolts
Bolts differ from nails and screws by having a threaded nut.  Bolts are more commonly used when strength is desired, or when frequent re-tightening and dismantlement is required.  The type of bolt selected depends on the usage.

D.
Hinges
Hinges are used for connecting wood objects together.

E.
Glue
Glue is used in woodworking for several reasons.  It can serve as a substitute when nails and screws are not suitable.  It can also be used in addition to nails and screws for better holding power.  A bond formed by glue is usually stronger than the wood itself.  There are several types of glue; selection depends on usage.

3.
What are some commonly used nails and examples of their uses?

A.
common nail: general construction, sheeting, board fencing

B.
finishing nail: interior finish, furniture

C.
box nail: light construction, siding, crates

Have a sample of each for the students to see.

4.
What are some common types of screws and their uses?

A.
Flat, round, and oval wood screws: joining or holding wood pieces

B.
Sheet metal: used for thin metal

C.
Lag screws: used for fastening wood to brick and concrete, or metal to wood.  Have a sample of screws available for students to see.  Discuss when it is more suitable to use a flat head screw instead of a round or oval and vice versa.

5.
What are some common bolts used in woodworking and when are they best used?

A.
Machine: used for machinery, works best where periodic retightening is necessary

B.
Carriage: bottom part of bolt head is pulled into wood to prevent turning, used in construction of doors, wagon bodies

C.
Stove bolt: used for lightweight structures, threaded entire length, has a screwdriver slot on head

Have students identify samples.

6.
How do bolts differ from wood screws?

A.
Bolts are usually threaded about 1 inch at the end and use a tap or nut to hold material together.

B.
Wood screws are self-tapping; the threads are used to hold to material.

7.
Why are hinges sometimes used instead of screws, bolts, or nails?

A.
Hinges allow for wood to move back and forth.

B.
Doors (house, locker), lids, and gates are examples of wood objects that use a hinge.

C.
Some common types of hinges are the butt, strap, hasp, and T-hinge.

8.
What benefits are there in using glue?

A.
Glue can be used with other types of fasteners previously discussed, or it can be used in place of the other fasteners.

B.
There are several types of glues to choose from.

C.
Selection depends on use.

· If glue is used in addition to other fasteners, the bond formed is much stronger than the wood itself.

· Glue works better for furniture assembly, and glued pieced are more suitable for planing than nailed pieces.

9.
What are some common glue types and examples of uses?

A.
White glue:
wood, paper, cloth

B.
Plastic-resin:  wood and leather

C.
Resorcinol:
outdoor furniture and wood

D.
Contact cement:  wood, plastics

Let students determine water resistance and strength by conducting experiments.

10.
Have students fasten a 2 x 4 x 12 in. board with different combinations of screws, nails, glue, and bolts.  
Then have students try and pull apart.

11.
Discuss results.

Which combination of fasteners or fastener by itself was the most effective?  Least effective?  Why?

Summary

When selecting what type of fastener to use, consideration should be given as to where it is to be used and the purpose for using it.  Determining these two things will make selection easier.

Evaluation

Written test
Course: 02.461
Physical Science Applications
Unit 4, Lesson 7

Revised August 1999




5

