Course:
03.452

Forest Science II

Unit 6:
Harvesting and Manufacturing Forest Products
Lesson 4:
Wood Characteristics, Identification, and Uses

QCC:
380, 385, 386, 387, 388, 408, 409

Objectives: 

1.
Describe the chemical and physical characteristics of wood



2.
Identify hardwoods and softwoods according to wood characteristics.



3.
Identify the major commercial species of the United States from a wood sample.
Teaching Time:





220 minutes

References:

Holland, I.I. & G.L. Rolfe. Forests and Forestry.  Interstate Publishers, Inc. Danville, IL.  

Wood_Selection.ppt
Materials and Equipment:


Overhead projector

Dry erase or chalkboard
Handout 6.4.4
Wood samples
Transparencies 6.4.1- 6.4.4
Teaching Procedure

Introduction and Mental Set

A knowledge of the properties of any material is essential to its correct utilization.  In the case of wood, the acquisition of basic information is complicated by the fact that wood is a product of the metabolism of a living organism, a tree, and because of that, its properties are subject to wide variations, brought about by the external factors affecting the growth of a tree. It is important to keep in mind that when dealing with wood, we are confronted not with one standard, man-made material, but with a variable substance whose basic nature is by and large beyond man’s control. 

Discussion

1.
 What are the chemical characteristics of wood?



A.
Wood is made of:

· 50 % Cellulose
· 28 % Lignin

· 22% Other Materials


B.
Wood fibers are very small.  In the needle-leaved trees they are about 1/7th of an inch long and 1/1000 of an inch thick.  In broad-leaved trees they are even shorter.  Every fiber is almost pure cellulose, and the fibers are bound together tightly by a strong sheath of lignin.
2.
What is cellulose and why is it important?


A.
Cellulose is the most important single component in the woody cell wall in terms of its volume and its effect on the characteristics of wood. 



B.
Cellulose forms the framework of the cell wall and is the product used in the manufacture of paper. 


C.
Cellulose is a very complex substance that can be separated and reassembled into cellulose products and made into other useful materials.  
D.
By altering the cellulose molecule, we can make plastics that can be spun into fabrics or molded into almost any shape.  


3.
Name ten products made from cellulose.

A.
Display and discuss transparency 6.4.1.Products made from cellulose derivatives:



Rayon




Vacuum cleaner parts

Photographic film


Combs

Smokeless gunpowder

Edge moldings on cabinets

Tire cord




Eyeglass frames    

Cellophane tape


Shoe coverings 

Telephone parts


Fabric coatings

Plastic housewares


Plastic pipe

Plastic toys



Sheets, towels, and blankets 

Foods




Lamp shades  

Traffic signs

4.
What is lignin used for in the plant and in forest products?

A.
Lignin might be described as the glue that holds cells together and 
is also, 
found in the cell walls.  

· The lignin has to be dissolved with chemicals so that the cells can be separated for paper making.
B.
A tree is about 50 % cellulose and between 20-30 % lignin, a cementing material between the cellulose units.  

C.
The rest of the wood in the tree consists of extractives and various carbohydrate materials.  

· Extractives are materials, like those that give the red color to redwood, that can be soaked out with water or other solvents.

5.
What are two products from lignin?


A.
Used as a dispersing agent in concrete

           
B.
Storage batteries

C.
Vanilla flavoring (vanillin)

D.
Linoleum

 
E.
Adhesives 

6.
What are the “Other Materials” found in wood and what are some products that can be made from them? Display and discuss transparency 6.4.2.
A. Oils and Other Extractives- also, called naval stores- turpentine and rosin products

· Turpentine- Used in paint, varnish, polishes, wax, pharmaceuticals, brush cleaners

· Pine oil- Used in processing lead, zinc, and many other minerals; processing wool, cotton, and rayon for dyeing; for processing rubber; also, used in commercial laundering and in making soaps, insecticides and disinfectants

· Rosin- Used in making paper, soaps, paint, varnish, inks, synthetic rubber and other products

· Tannin- Used in dyes, processing hides into leather, fishing nets, inks, oil well drilling mud and medicines

· Other Extractives- Used in plaster, flypaper, chewing gum, ointments, salves, gasoline, deodorants, flavorings, fabric dyes

· Pharmaceuticals- Drugs and medicines

B. 
Sugars

· Chemical conversion offers the possibility of using the edible sugars from wood as food, making a wide range of industrial chemicals, and growing yeasts that can be used as sources of protein, fats, and vitamins.

· Wood sugars are used for making alcohol, vitamins, synthetic rubber, maple sugar and syrup.  
7.
Name the physical characteristics of wood.  Display and discuss transparency 6.4.3.
A.
Weight

B.
Specific Gravity

C.
Hardness

D.
Ease of Working

E.
Paint Holding Ability

F.
Nail Holding Ability

G.
Decay Resistance

H.
Odor

I.
Taste

J.
Color

K.
Bending Strength

L.
Stiffness 

M.
Strength

N.
Toughness

O.
Shrinkage 
8.
How do hardwoods and softwoods differ according to wood characteristics?  Name two ways.



A.
Trees are normally divided into two categories:

· Hardwoods- Broad leaves

· Softwoods- Needle-like or scale leaves

-
The term “softwood” probably originated in New England, where the loggers applied the term to the light wood of white pine, which is a conifer.  Since then, all conifers have been called softwoods regardless of the density of the wood.  

-
Likewise, “hardwood” was the term used to describe hard maple, and all deciduous species are now called by this name.  No certain degree of hardness separates the hardwoods from the softwoods.  

· Some softwoods are hard, and some hardwoods are soft.

9.
What are two distinct anatomical features that distinguish hardwoods from coniferous species?


A.
Hardwoods possess vessels (commonly called pores) when viewed in a transverse section.

· If no pores are present, the species is a softwood or conifer.



B.
Some conifers, such as southern yellow pine, show small, fairly evenly distributed openings called resin ducts on a transverse surface.  

· They appear as small. Light areas in the dark summerwood.  
· The pores in hardwoods are closer together than are resin ducts. 
10.
Identify ten commercial species of the United States from a wood sample.  Distribute handout 6.4.4 for students to record the below information.  Following are the major commercial species of wood, their characteristics, and uses:
A.
Southern Pine (Yellow Pine)- Includes shortleaf, loblolly, slash, and longleaf pine.  Yellow is another term often used to apply to these woods.  Generally straight-grained, strong, fast growing.

· Framing, interior finish, flooring, sheathing, crates, boxes, decking in railroad cars, etc.  Much of the material goes into dimension lumber sold by retail lumber yards.  Since the wood takes preservative treatment readily, it is used extensively for poles, pilings, fence posts, cross ties, treated foundation timbers, and other construction materials.  Southern yellow pine also supplies much of the raw material for pulpwood industries in the South.

B.
Ash- White in color, straight-grained, possess high-strength properties for its weight.  

Baseball bats, polo and hockey sticks, playground equipment, skis, tennis rackets, etc.; The best wood for handles for shovels, rakes, and other long-handled tools; used in construction for trim, doors, interior paneling, etc.; bentwood parts.
C.
Beech-  Hard, strong, tough, and light in color.  The bark maintains an unbroken, light gray surface throughout its life.

Major use is flooring; also, furniture, carpenter tools, truck body parts, toys, wooden ware, and novelty wares.
D.
Black Cherry- Grain is reddish-brown and yellow, moderately heavy, hard, strong, fine-grained, and does not warp or split in seasoning.  With the exception of black walnut, cherry lumber has a greater unit value than any other hardwood in the eastern United States.
E.
Blackgum (Tupelo)- Very tough, cross-grained, not durable in contact with the soil, hard to work, and warps easily; grain is light, brownish-gray and white.

Basket veneer, box boards, and paper pulp.
F.
Black Walnut- Straight-grained, easily worked with tools, stable; heavy, hard, strong, stiff and has good resistance to shock; wood varies from light to dark brown.

Furniture, architectural woodwork, decorative panels, cabinets, gunstocks.
G.
Osage orange (Bois d’arc/ bodark)- Extremely hard, tough but flexible, coarse-grained; heavy, durable, strong; strength and beauty increases with age; heartwood is bright orange, turning dark on exposure; sapwood is thin and pale yellow.

Fence posts, railroad ties, cabin supports, pulleyblocks, important specialty market in manufacturing archery bows.
H.
Catalpa- Rather soft, light, coarse-grained, and durable in contact with the soil; rarely found in sawlog size.

Fence posts, poles, and fuels, and occasionally for railroad ties.

I.
Cottonwood- Soft, light-weight, warps easily upon drying, generally white in color.

Shipping containers, pallet lumber, paper production, furniture, agricultural implements, fences, matches.

J.
Cypress- Light, soft, easily worked, grain is a strong contrast of dark brown and light color; naturally resistant to termites.

Exterior trim of buildings, greenhouse planking, boat and ship building, shingles, posts, piles, and crossties.  Lower grades of boards used for fencing. 

K.
Eastern Red Cedar- Distinctively red in color, aromatic, soft, strong, and of even texture; durable in contact with the soil.

Posts, poles, and rustic work; cedar chests, closets, and interior woodwork.

L.
Elm- The wood is heavy, hard, strong, durable, and takes polish well.

Barrels, fencing, crossties, fuel, boats, and furniture.

M.
Hackberry- Heavy, rather soft, weak, and decays easily when exposed; creamy white in color, ring-porous, and uniform in texture.
Furniture and veneer, fuel, and occasionally lumber.

N.
Hickory- Heavy, hard, brittle; grain is reddish brown and white; has a pleasing grain pattern.

Hard, strong, close grained, and brown in color.  

Tools and short handles; agricultural implements, sports equipment, and veneer.

Furniture, especially cabinet woods; flooring; decking in railroad cars, trailer parts, and softball bats.

O.
Holly- Light, tough; white when cut, but turns brown when aged.

Cabinet making, interior finish, veneer, and fancy inlays; dued and used as a substitute for piano key ivory.

Prized for furniture; uses include interior trim and paneling.

P.
Magnolia- Soft, fine-textured, with straight grain; grain is yellowish brown and white.

Interior trim, paneling, and doors; milled wood goes into furniture; venetian blinds, veneer, and fuel.
Q.
Maple, silver (Soft)- Soft, weak, close-grained, even-textured, and light brown in color.

Paneling, toys, cabinets, shipping containers, and wooden ware.

R.
Maple, silver (Hard)- Fine, uniform texture; heavy, strong, stiff, hard, resistant to shock, generally straight grained, but also occurs as “birdseye”, “curly”, and “fiddleback” grain; white with a slight reddish-brown tinge.

Lumber, veneer, crossties, pulpwood; flooring, furniture, boxes, pallets, crates, handles, spools for thread.

S.
Oak- Many species and varieties of oak are known and widely used.  Wood is heavy, durable, hard, close-grained, and light to dark brown in color; durable in contact with the ground.

Universal wood used for many purposes, especially flooring and railroad ties; also used for furniture, millwork, fence posts, veneer, fuel, ship building, construction, etc.

T.
Pecan (Pecan Hickory)- Heavy, tough, hard, strong, usually shrinks considerably in drying; wide, white or nearly white, sapwood and darker heartwood.

Tool and implement handles, flooring, furniture, veneer and decorative paneling; lower grades used in pallets.

U.
Persimmon- Hard, dense, strong; grain is brown or black and white or yellowish.

Loom shuttles, golf club heads, and similar special uses.

V.
Sweetgum- Moderately hard, close-grained, and not durable in weather exposure; uniform texture prized by cabinet makers; has a lustrous satin, reddish-brown cast.

Flooring, interior finish, paper pulp, and veneers for baskets of all kinds.

W. 
Sycamore- Fairly hard, stiff, and strong; pink in color.

Furniture and furniture parts, butcher blocks, tobacco boxes, interior finish and pallets.


11.
Activities


A.
Make a collection of wood specimens.

B.
Test wood characteristics for hardwoods and softwoods. 

C.
Make a classroom collection of wood samples to be used for identification.

Summary

Wood is made of cellulose, lignin, and minor quantities of other materials.  Cellulose is the most important material in wood and many products can be made from cellulose derivatives.  The chemical and physical properties of wood determine which ones are the most important commercially in the United States.

Upon completion of this lesson on Wood Characteristics, Identification, and Uses, the student will be able to recognize the most important commercial species from wood samples and list the primary products that come from them.

Evaluation
Written test

Wood sample ID quiz

6.4.1

Products made from Cellulose Derivatives
Rayon
Vacuum cleaner parts

Photographic film
Combs

Smokeless gunpowder
Moldings on cabinets

Tire cord
Eyeglass frames    

Cellophane tape
Shoe coverings 

Telephone parts
Fabric coatings

Plastic housewares
Plastic pipe

Plastic toys
Sheets, towels, and blankets 

Foods
Lamp shades  

Traffic signs
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6.4.2

Other Materials Found in Wood

Turpentine
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Pine Oil

Rosin

Tannin

Other Extractives

Pharmaceuticals

Sugars

6.4.3

Physical Characteristics of Wood

Weight

Specific Gravity

Hardness

Ease of Working

Paint Holding Ability

Nail Holding Ability

Decay Resistance

Odor
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Taste

Color

Bending Strength

Stiffness 

Strength

Toughness

Shrinkage 

6.4.4

Commercial Tree Species

	Common Name
	Characteristics
	Uses
	Other Information
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