
7.4 Strengthening timber

Forces and stresses. There are natural forces within timber as it grows. 
It is important to understand what forces will act on a product in order 
to make it strong enough to withstand those forces.

Compression: is a squashing force, like standing on something.

Tension: is a pulling force, like tugging on the ends of a rope.

Shear: Forces acting in opposite directions, pushing down, like the 
cutting action of scissors or shears.

Pre-stressing components of a beam during manufacture
can strengthen the beam.

Braces and ties go diagonally across a rectangular frame
and make it a lot stronger.

Laminating joins thin layers together and can be used to make bent 
wooden parts
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7.5.1 Stock forms and 7.5.2 sizes:
Timber is sawn into standard sizes by sawmills

Regular sections- timber comes in planks and square section in a 
standard range of sizes

Mouldings- timber is available as a range of mouldings used for 
decorative edging, dado rails, skirting boards, picture framing, etc.

Dowels- dowels are circular section timber- like rods.

Sheets- manufactured board comes in sheets in sizes 2440mm x  
1220mm and 1220mm x  610mm in a range of thicknesses. Larger size 
sheets are available but more difficult to cut. 

PAR= planed all round /PSE = planed square edge- both of these are 
planed timber with smooth surfaces

Many timber sizes come from the old imperial measurements (feet 
and inches) although now they are expressed as metric (mm and 
meters). 1 inch = approx. 25mm

Cross-sectional area- the price of timber depends on this, it is sold by 
the metre

Diameter Ø- the widest point across a circle, useful when specifying 
dowel sizes, drill bits and the size of holes.

7.2.1 Hardwoods: come from a 
tree with broad leaves

Oak- hard and tough. 

Birch-

Beech- close grained and tough, 
does not splinter easily. 

Jelutong- close grained but soft
and easy to work.

Mahogany-

Ash- impact resistant, tough.

7.2.2 Softwoods: come from a 
tree with needle like leaves and 
seeds in cones

Pine- cost effective and readily 
available

Cedar- contains a natural oil

Larch- tough, durable, resistant to 
water

7.2.3 Manufactured boards:

Plywood- strong due to layers of 
veneer with grain at 90◦

Medium density fibreboard- easy 
to work and takes a finish easily

Chipboard- cost effective but no 
structural integrity.

7.2.4 Sources and origins of timbers: Different types of trees grow in different parts of the world due to 
climate. 

Most softwoods- pine cedar and larch, grow in cold climates (such as Alpine)

Some hardwoods- oak, beech, ash, birch grow in temperate climates (such as European)

Some hardwoods- mahogany, jelutong grow in tropical climates (such as Amazonian)

Key terms
Evergreen: a tree that keeps its leaves all year round
Deciduous: a tree that looses it’s leaves in the winter
Veneer: a thin slice of wood, about 1mm thick. Used as a decorative 
surface and to make plywood.
Grain: fibres run the length of a tree trunk giving it strength and the 
distinctive markings you see on timber.
Density: weight in grams per cubic centimetre or kilos per metre.

7.2.5 Physical characteristics of timbers 

Knots are where a branch grew out of a tree. The grain grows around 
the knot, so can be difficult to cut and shape. Knots can fall out and 
leave holes. When painting knots need to be sealed with shellac.

Colour different timbers have different colours, pine is pale yellowish 
brown and mahogany dark reddish brown. However as timber is a 
natural material colour can vary from tree to tree and within the tree.

Grain structure and density 
Density varies from timber to timber. Balsa is 60kg per cubic metre, 
while oak is 750kg per cubic metre.
Hardwoods and Softwoods have different vessels running through 
them. This produces different grain structures. Growth is added each 
year producing annual rings.
Open grain (or coarse grain) refers to hardwoods where the fibres and 
pores are large and show at the surface.
Close grain timbers have small vessels and a smoother appearance.



7.2.7 Social footprint

Trend forecasting: Manufactures try to predict what products will be popular based on current trends e.g. 
sustainable softwood rather than tropical hardwood. And manufactured board for construction rather than 
natural timber

Impact of logging on communities: Cutting trees for timber can bring jobs and prosperity but when poorly 
managed can displace indigenous people by destroying their land and food sources.

Recycling and disposal: Timber biodegrades at the end of it’s useful life. Composites are much harder to 
dispose of. Sometimes timber can be cleaned up and re-used. Sometimes it is burnt for heat which is useful 

if well managed. Clean timber can be turn into manufactured boards.
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7.2.8 Ecological footprint

Sustainability of timber could mean that there are always
trees available for use. Hardwood trees are rarely replanted
as they take so long to grow. The FSC certificates timber from
managed forests.

Deforestation is a global problem and can cause soil erosion and 
landslides. Because trees absorb CO2 it can also make global warming 
worse.

Habitat loss and destruction many animals risk extinction if the places 
they live are destroyed.

Processing. Once felled a tree will be cut into planks in a sawmill and 
seasoned, naturally or kiln dried, to reduce the moisture content. These 
processes use energy which adds to the carbon footprint of the timber.

Transportation. Trees are transported to the saw mills and timber is 
transported to where it will be used. Most timber in Britain is imported. 
Transport uses fuel and therefore increase the timber’s carbon footprint .

Wastage

Pollution

7.3  Selection of natural and manufactured timber

Aesthetic factors

Environmental factors

Availability

Cost

Social factors

Cultural and ethical factors

7.2.6 Working properties of timbers

Hardness the ability to withstand cutting and scratching. Timber is 
generally quite soft. Oak is hard, balsa is soft- but balsa is a hardwood!

Toughness the ability to withstand being hit. Timber is quite tough.

Durability the ability of a material to last a long time. When seasoned 
and kept dry timber can last a long time. It tends to rot when damp.

Elasticity the ability to stretch and return to it’s original shape like 
rubber. Yes is excellent for bow making (archery)

Tensile strength the amount of force a material can withstand when 
being pulled. Wood generally has aa much higher tensile than 
compressive strength. Ash and oak have high tensile strength.

Compressive strength the amount of force a material can withstand 
from crushing. The denser the wood, the higher it’s compressive 
strength. Hickory has a high compressive strength.
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