Lesson Planner

	Lesson plan for: Wood Theory 1 
	No: 4/12
	Date: 5/5/03

	Year: L6th
	Group: Revision
	Room: Class 1
	Time/duration: 55min


	Summary of previous work and focus of this lesson

Students have completed major project work and are now covering theory required for AS exam paper. This is to cover Unit 3 Section A (R301) Materials, Components and Systems over twelve lessons.

This lesson is to introduce aspects of wood structure and methods of conversion and working.

	Objectives
Teaching Inputs:  Pupils will learn about: 

Explain difference between hardwoods, softwoods and manufactured boards

Explain processes of conversion and seasoning

Learning Outcomes:  By the end of the lesson pupils will be able to do or do better:

Respond to Q&A during lesson to confirm understanding of wood structures

Work during prep to consolidate information and self test using text book tasks and practice exam questions on handouts



	Links to:  Literacy/Numeracy; Citizenship; SMSC development: 

SMSC – consider effect on society in choices by designers on whole of life issues – issue of recycling and reuse for biological resources

Citizenship – working together to revise content => co-operation



	Resources required and risk assessment:

Teacher

Marker Board & Pens, Textbook

Students

Textbooks, notepads, pencils

Risks

Minimal in classroom environment


	Time/section
	Activities, key teaching points, health and safety points

	5 min


15 min

10 min

10 min

10min

5 min


	Standard Operating Procedures –Take Register.
Establish good order – No chewing, coats – shirts and ties

Outline purpose of lesson on wood properties, conversion and uses. Requires continuous feedback to ensure all topics are covered or recovered as necessary ready for exam 

Turn to pages 72, 73, 74 of textbook

Wood is a natural composite with fibers in lignin (glue)

Three groups of wood – softwood, hardwood and manufactured boards

Sketch internal structure of wood


hardwood – fibers (majority), vessels and parenchymas (silver flashes)



oak, mahogany, beech


softwood – tracheids(pits), parenchymas, resin canals (resin/gum waste)



scots pine, red cedar, spruce


manufactured – no grain structure

heartwood -> strength and rigidity

sap wood -> growth where food stored -> annual rings

Natural product -> variable quality with knots, grain, warping & twisting, attack from insects and fungi.

8 Defects classed as follows:

Shrinkage


Warping – cupping across the width of board


Bowing – cupping along the length of timber


Twisting – a twist from side to side along length (torsion)

Splits


Logs split radially of not seasoned

seasoned timber if dried out too quickly -> paint ends

Knots


Branch junctions weaken structure and may be ‘hard’ in softwoods

Irregular grain


Knots lead to changes in grain direction

Shakes


Heart & star caused by shrinkage


Cut and ring due to strains in felling


Thunder perpendicular air line cracks in African timber

Fungal attack


Decay in wood -> total loss of strength and weight

Dry rot


Thrives in damp conditions without air circulation reducing wood to

powder and musty smell

Wet rot


Decomposition of wood due to alternating spongy wet and brittle dry

Working properties affected by:

· Weight

· Texture

· Durability

· Colour

· Odour

· Ease of Working

Conversion process from tree to wood ready for use

Fell tree


forest management required for sustainability


normally during winter months during dormancy/ less sap & moisture


Remove branches for storage/ transportation


Local trees keep bark on to reduce shrinkage


Imported trees are stripped of bark to remove insects

Conversion


Saw logs into commercial viable timber



Slab, plain through and through




Strips are cheap but prone to warping




Used for small dia. trees



Quarter/ radial sawn




More wasteful and time consuming




Better timber by making annual rings as short as poss.

Seasoning


Drying wood to remove excess water and bound water from cell walls


At fiber saturation point (approx 30%) water is lost from cell walls



resulting in shrinkage


Equilibrium with surroundings => no more water loss


Reducing below 20% desirable to improve strength, stability and



Reduce decay


10% for interior use,


Natural air seasoning uses atmospheric condition only however takes

over 1 year for 25mm thickness


Kiln dried in controlled conditions to achieve result

Rough sawn or planed to desired size


Rough sawn to nominal size


Planed on two opposite sides = PBS


Planed all round = PAR =< 3mm less than nominal size

Manufactured boards

· MDF – compressed tiny particles in glue – very stable

· Plywood – veneers laminated together with grain at 90° between layers


Always odd number for flat faces gives good stability

· Blockboard – softwood strips glued with veneer top and bottom = strength

· Chipboard – compress and glue small pieces of wood,
cheap but hard to work

· Hardboard – glued and compressed pulped wood, cheap substitute for ply

Advantages

· Stable and uniform

· Thin sheets can be bent easily

· Wide boards up to 1.5m wide, hardwood 300mm and softwood 200m max

Disadvantages

· Difficult to join

· Adhesives blunt tools quickly

· Edge finishing an issue

· Thin sheets must be supported to retain shape

Finishes

· To prevent moisture absorption which could make wood unstable

· Protect against decay or attack

· Enhance appearance of product

Preperation => smoothing with grain to flatten and eliminate scratches

Stain
colours and enhances grain, not protective

Oil
maintain natural appearance and some protection, easily renewed

Polish
beeswax replaced by modern synthetic finishes

Varnishes
plastic based eg polyurethane tough, matt, satin or gloss,

clear or coloured

Paint
knotting applied to ensure resin doesn’t leak through


Emulsion – water based not waterproof or durable


Oil based – more expensive but waterproof and hard wearing

Start to finish off ready for dismissal. Praise effort for work done and focus forward to reviewing component next lesson.

Prep required – 

Answer questions on handouts

Self check table on handout

Identify revision needs and let teacher know any specific requirements

Revise components section and processes

Standard dismissal process, stand behind chairs, quiet and leave.


Lesson Evaluation

	Date:
	Group:
	Time/duration:


	Pupil response




Sufficiency of subject content




Appropriateness of teaching methods




Achievement of learning outcomes




Achievement of trainee targets






	Trainee targets for next lesson






	Follow up of individual pupils






	Equipment/materials for next lesson
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Complete the following table by listing timbers by category. The starter list is as follows

( oak, ( mahogany, ( chipboard, ( plywood, ( pine, ( blockboard,

( MDF, ( ash, ( beech, ( birch, ( hardboard

	
	Hardwoods
	Manufactured Boards
	Softwoods

	1
	
	
	

	2
	
	
	

	3
	
	
	

	4
	
	
	

	5
	
	
	

	6
	
	
	

	7
	
	
	

	8
	
	
	

	9
	
	
	

	10
	
	
	

	11
	
	
	

	12
	
	
	


Questions …

1.
List the stages in the processing of wood from source to useful material.

2.
In what way is the moisture content of wood likely to cause a problem

3.
A manufacture of a wooden pull along childrens toy has a number of things to consider


a
What are the important selection criteria to consider appropriate to this product
b
Explain which type of solid wood could be suitable
c
Give a suitable finish for the product

4.
List 3 advantages and disadvantages of manufactued board vs. natural timber

5.
Name 5 defects that can occur in natural timber

6.
Identify and give reasons for two specific precautions to ensure personal safety when cutting and abrading MDF


	
	Application
	Timber Choice
	Reason

	1
	Fire doors
	
	

	2
	Hockey sticks
	
	

	3
	Roof trusses/ constructional timbers
	
	

	4
	Cabinet backs and drawer bottoms
	
	

	5
	Children’s toys
	
	

	6
	Flat pack furniture
	
	

	7
	High quality garden furniture
	
	

	8
	Hoardings and shuttering for the construction industry
	
	

	9
	Window frames
	
	

	10
	Floor boards in a loft
	
	

	11
	
	
	

	12
	
	
	




Softwoods

	Name
	Origin/Colour
	Properties and working characteristics
	Uses

	Beech
	Europe

White to pinkish brown
	Close grained, hard, tough and strong, works and finishes well but prone to warping
	Functional furnature
e.g. chairs, toys, tools, veneer, turned work, steam bending

	Elm
	Europe

Light ressish brown
	Tough, durable, cross grained which makes it difficult to work, does not split easily, has a tendancy to warp, good in water
	Garden furnature after treatment, turning and furnature



	Oak

European

English

Japanese
	Europe

Light brown

Japan

Yellow brown
	Very strong, heavy, durable, hard and tough, finishes well, open grained, it contains tannic acid which corrodes iron/steel fittings leaving a dark blue stainaing in the wood, expensive

Slightly milder, easier to work but less durable
	High class furnature, fittings, boat building, garden furnature, posts, veneer

Interior woodwork and furnature

	Ash
	Europe

Pale cream colour and light brown
	Open grained, tough and flexible, good elastic qualities, works and finishes well
	Tool handels, sports equipment, traditional coach building, ladders, laminating

	Mahogany

African

(e.g. Sapele, utile)
	Central-South America, West indies, west africa

Pink reddish brown
	Easy to work, fairly strong, medium weight, durable, available in long, wide boards, some difficult interlocking grain, prone to warping
	Indoor furnature and shop fittings, panneling, veneers

	Teak
	Burma, India

Golden brown
	Hard, very strong and extremely durable, natural oils make it highly resistant to moisture, acids and alkalis, works easily but blunts tools quickly, darkens with exposure to light, very expensive
	Quality furniture, outdoor furniture, boat building, laboratory equipment, turnery, veneers

	Walnut

African
	Europe, USA, West Africa

Yellow, brown, bronze, dark lines
	Attractive, works well, durable, open cross-grained which makes planing and finishing difficult, available in large sizes
	Furniture, gun stocks, furniture veneers


Hardwoods

	Name
	Origin/Colour
	Properties and working characteristics
	Uses

	Scots Pine

(red deal)
	N europe, russia

Cream, Pale brown
	Straight grained, but knotty, fairly strong, easy to work, cheap and readily available
	Mainly constructional work, paints well, needs outdoor protection

	Western
Red Cedar
	Canada, USA

Dark reddish brown
	Light in weight, knot free, soft, straight silky grain, natural oils make it durable against weather, insects and rot, easy to work, but weak and expensive
	Iutdoor uses, timber cladding of external buildings, also wall panelling

	Parana Pine
	South America

Pale yellow with red/brown streaks
	Hard, straight grained, almost knot free, fairly strong and durable, smooth finish, tends to warp, expensive
	Best quality interior joinery, e.g. staircases, built in furniture i.e. kitchens

	Spruce

(whitewood)
	N Europe, America

Creamy-white
	Fairly strong, small hard knots, resistant to splitting, some resin pockets, not durable
	General indoor work, whitewood furniture
(e.g. kitchens)
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