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Drill bits are available in a wide range of sizes and types. It is important to select the correct drill bit
for the desired job based on the target material and the size and depth of the required hole.

A lip and spur drill bit is a type of twist bit that can be used on wood. m
It contains a drill point to help keep the bit still for accurate drilling.

Sometimes, it helps to mark the target materials with a bradawl (wood)

\ or a centre punch (metal). The mark guides the drill bit
k into the correct place for drilling.
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Chisels are used to cut or shape wood (special types are also used to cut
or shape stone and metal). They are long-bladed, bevel-edged hand tools
that are struck with a hammer or mallet to remove material. Chiselling
involves forcing the blade into the target material to carve or cut it.

Planing is used to shape and smooth material (usually
wood). It involves shaving off thin layers of the
material until the desired shape and feel are achieved.

Sanding involves rubbing an abrasive paper against the surface of the material to shape and smooth it.
It can be performed by hand or using machines.

Different versions, such as wet and dry paper, are also available for
different materials. This type of sandpaper is ideal for removing paint from
painted metal and wood.

This is a machine that
has a powered disc of
abrasive paper that is
spun at high speed.

It smooths surfaces

§ and removes old
finishes (e.g. paint)
when wood, metals or
plastics are pressed up
against it.

This is a powerful
machine used to
smooth wood, metals
and plastics more
quickly and effectively
than hand sanding. It
contains a motor that
drives a pair of drums
on which a belt of
abrasive paper is held.

Files have a serrated (toothed) surface so when they are rubbed over a
material, some of the target material is removed. They can be used on
a variety of materials and are available in different forms.
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Materials such as wood and metal can be shaped using a lathe.

Lathes are machines that spin, or turn, a material at varying
speeds. As the material spins, a wood-turning chisel is
pressed against it to remove material.

Some lathes use computer numerical control (CNC) to shape
materials. The machine executes pre-programmed sequences
of commands to shape the material.

Milling machines use rotary cutters to remove material. They are versatile machines that can be used
to drill, bore, machine edges, cut grooves and smooth surfaces. They are primarily used with metals
but can also be used with wood and plastics.

The spindle axis is The spindle axis is
positioned vertically. positioned horizontally.
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There are two main types of milling machine:
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Different bits can be added to carry out different tasks.
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Soldering, Brazing & Welding

Soldering, brazing and welding are processes that permanently join materials together.

Brazing

Soldering

Soldering involves joining
metal with a filler (usually an
alloy of lead and tin) that has
arelatively low melting point.

The filler is melted using a
soldering iron and applied to
the parts that are to be joined.

It is used to attach components
to circuit boards.

Brazing is carried out at a
higher temperature than
soldering and lower
temperature than welding.

Before the metal is joined, it is
cleaned, and flux is added to
prevent oxidation. The joint is

heated, and a brazing rod of a

different metal is then melted

against it. It is then left to cool
slowly and solidify the joint.

Welding is the strongest way
to join metal or plastics. Unlike
soldering and brazing, it melts
the base material and the filler.

Heat is applied to the materials
at the joint to melt and fuse
them together. A welding rod
is used to strengthen the joint.

Solvents are used to weld
plastics by temporarily
dissolving them.
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3D printing is a form of 'additional manufacturing' in which thin
layers of thermoplastic are used to build a physical object from
a digital design. This is achieved through CAD/CAM technology.
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In wood lamination, thin sheets of wood, or veneers, are glued together in layers. N X
This adds strength and can be used to create bent and curved wooden boards. '

Lamination is used to make products such as roof beams, toys and curved pieces of furniture.

Steam pipe
The moisture content of wood affects how pliable it is — the higher

ater teq the moisture content, the easier the wood is to bend.
ntainer M box

‘. Drain
+ hole

Once the wood has been steamed for a sufficient length of time (around an hour per 25 mm),
it is bent into place around a former and clamped into position while it dries. Once dry,
the wood is removed from the clamp and holds its new shape.
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Line bending is a process used to bend thermoforming plastics such as acrylic, which cannot be bent
when cold. Bending can be done using a line bender or strip heater.

When the sheet is heated enough to be flexible (but not heated so much
that it blisters), the sheet is carefully bent along the heated line and left
to cool. Once cool, the plastic will keep its shape. Thermoforming plastic
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Bending Metals

Metals can be bent using a wide variety of tools and machines.
For example, sheet metals can be bent using a sheet metal
folder, which uses punches and dies to make different bends.

Some metals are easier to work when they are heated.

Pressing Metals

Sheet metals can be shaped using a stamping press,

or stamping machine. A pressing die is pressed down
with great force to shape the sheet. Cutting dies can also
be used on these machines to pierce and cut metals.
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Annealing involves heating a metal above its recrystallization temperature and then cooling it slowly.
This alters the properties of the metal, increasing its ductility and making it more workable.

Metal becomes more stressed and prone to cracking and splitting after being bent and worked,
so annealing is used to return metal to its workable form.
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Casting is used to mould materials into shapes. Although primarily used for metals,
it is also used to mould thermosetting plastics. The casting process involves pouring molten
material into a shaped mould (the die) and removing it once it has cooled and solidified.

The pattern is placed inside a box.
The box s filled with moulding sand.
The box is then opened and the pattern is removed.

Molten material is poured into the cavity through specially
designed channels (runners, risers and sprues) that allow
air pockets to escape and the metal to flow freely.

The material is left to cool and solidify.

The box is opened, and the casting is removed.

In the casting of plastics, a mould is filled with a liquid synthetic resin, which then hardens.

Sprue Cavity

Molten
metal

In some cases, thermosetting plastics can be
cast without heating. The resin is mixed with Plunger
a hardener and then poured into the cast,
where it cures and harden:s. Pressure chamber
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Vacuum forming is used to mould thermoforming plastics such as high-impact polystyrene (HIPS).
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Air is sucked out,
creating a vacuum
that pulls the plastic
sheet onto the mould.

-

el

A plastic sheet is The plastic sheet is The vacuum bed and
clamped above a heated causing it to mould are moved up
mould. become soft. to the plastic.

Once the plastic has cooled and set, the mould is lowered.
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Materials can be moulded using various processes.

Blow moulding is a process used to create hollow plastic objects, such as drinks bottles.
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Injection Moulding

Injection moulding is used to create a wide range of plastic products,
from model kits and dinghies to bottle tops and dustbins.

Plastic granules are fed into
a container called a hopper Heaters
and then released into an
injection chamber.

Mould

Sprue

The plastic pellets are heated

in the chamber until they melt. o
Injection chamber

A screw in the injection
chamber turns, forcing the
molten plastic into the
injection mould.

Once the plastic has cooled
and set, the mould is opened
to release the moulding.
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Plastics and some metals, such as aluminium, can be shaped through extrusion.

Hopper

Granules

Extrusion is carried out in the

same way as injection moulding, Heated  Rotating
but instead of filling a mould

with plastic, the plastic is

pushed through a die in

a continuous stream.

Cooling chamber Extrusion

Screw drive motor and gearbox Interchangeable die

Extrusion is used to create the following items:

Plastic Pipes | CurtainTacks | Wire Insulation |
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Drape Forming

Drape forming is a relatively simple process used to shape a thermoforming plastic
sheet over a mould. It is used to make vehicle bumpers and curved shower screens.
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The plastic sheet takes the
shape of the mould and is
left to cool.

A plastic sheet is The softened plastic sheet
heated until soft. is placed over the mould.

Once cool, the plastic retains the shape of the mould.

Drape forming is more cost-effective than other techniques because of the low cost of tools and

equipment. It also allows the material to retain its thickness, as the plastic is not stretched.
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@ Timbers, Metals & Polymers:

Shaping & Forming

Wood, metals and polymers

can be shaped and formed
through cutting, abrasion and
addition using a variety of tools,
equipment and processes.
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Wood, metals and polymers can be cut to size with a variety of tools.

Rip saws a.re used to cut parallel Cuts accurate straight lines in

to the grain, whereas cross-cut . X
. small pieces of wood and

saws are used to cut against . &

. provides a smooth cut

the grain

Has a hard, high-carbon steel “ Can cut intricate curves in

blade so it can cut through ; thin materials but is

metal; also available in a / difficult to control; has a

junior size for smaller cuts blade that can snap easily

When cutting materials, follow the steps outlined below.

Use the full length of When coming to the
the blade when end of the cut, support
sawing, and don't press the end piece to stop it
down too hard. Let the from falling off and
blade do the work! spoiling the cut.

Secure the material Make a markin the
with a clamp, or by material you want to
placing it in a vice to cut by dragging the

prevent it from moving @ saw backwards a few

while the material is times; this will provide

being cut. you with a guide to
start sawing.

= 2T D G

A jigsaw is a handheld power A band saw is a machine tool A router is a power tool that is

tool that is used to make that is used to make straight and used to cut decorative edges,
straight or curved cuts. curved cuts in wood, but can grooves and shapes into wood.
Blades are interchangeable, also be used to thin wood into Handheld and larger machine
so it can be used to cut wood, sheet. Blades can be changed to types are available.

metal and plastic. cut soft metals and plastics.
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Drills are used to make holes in materials. A trigger is pulled, which turns on an electric motor
and causes the attached drill bit to rotate. The drill bit is then pressed against the target
material to make a hole.





