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< hocks: high voliage
c1oetric SHOCKS: | L i
i‘?;} voltage shocks shouldn t'hap_pen If: B \
o uﬂdrﬂg machines are maintained by licensed electrical tradespersons

-ou never interfere with the inside parts of the welding machines. |

symptoms of electrical slmck o e

Electric shock 0 ften stuns, but doesn't kl“.' However, when electricity passes through
the body it causes m uscles to contract. This can stop your heart beating. Electricity can
also causec serious burns.

Fumes
Causes uf f umes
. The production of oxides and nitrous gases.
. Incomplete combustion or oxidation of nitrogen from the atmosphere.
.  Surface coatings on steel:
Galvanising
Cadmium plating f 2a4
- Chrome plating : ¢ QN
- Paints and solvents (such as red oxide coated parts and degreasing solvents).
.  Elements within the parent metal.
.  Electrode flux coatings.

Safery

Welding should be carried out in well ventilated areas. When welding high fuming
matenals such as galvanised steel, use an exhaust fan to carry away the fumes. If an
=xhaust fan is not available, an approved respirator should be used to filter out the
fumes.

Dangerous fumes
Gases, dusts and vapours are given off during welding. They can cause:
»  Asphyxiation because the oxygen has been used up in the work
area (commeon i confined spaces) _
» A build up of poisonous metals in the body, such as lead, cadmium, zinc, | |
beryllium or mercury __ i ¢
»  Respiratory ailments from wheeziness to serious lung disorders.

Heat

Heat 1s a form of energy. When a substance is heated, the molecules vibrate or move
more rapidly. Heat may be generated by various means. In manual metal arc welding, it
is generated by the passage of an electric current across an arc gap.

The electric arc (about 6000°C) generates the heat to melt and fuse the metal surfaces.

Heat transfer |
Heat is transferred either by conduction or radiation. |
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Conduction

Solid bodies must be in contact for heat to travel through them. Some materiajs conduct
heat more rapidly than others. Metals are generally good conductors but, because of
their different properties, some have a greater conductivity rate than others. For
example, copper and aluminium are very good conductors while cast iron and Stainless
steel are poorer conductors.

Radiation

Radiation is the transfer of heat through space by wave motion. No actual contact is
needed. All bodies at a higher temperature than their surroundings radiate heat For
example, the sun radiates heat energy in the form of cosmic rays and an electric radiator
transfers heat through space across a room.

Electrical safety

Protection against hot metal, heat and arc rays Helmet
Molten droplets have a way of getting into boots.
You can avoid this by wearing proper

protective clothing and footwear. When }‘a?k‘h:'
welding out of position, wear spats over
your boots and under the overall’s legs.
o Gauntlets
Leather |
apron '
Gaiters

Full protective clothing

Harmful rays

The harmful rays given off from an electrical welding process are:
* _ultra-violet rays

* infra-red rays.

These rays can damage the skin. Ray burn is like very severe sunbum: your skir
reddens and then peels. If the ray bumn is very severe, there may be blisters and sores.
Rays can also harm the eyes causing a condition called a flash or arc eye. The first
symptom of a flash is an itchy feeling in the eye. Afterwards a throbbing pain (much
like sand in the eye) may stop you sleeping. There are eye drops available that can
relieve the problem.
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Filter lenses | _ h 4 1
Filter lenses are specially designed glass lenses to filter out harmful rays and allow you
[ LITGL AR

to see what you are welding without causing damage to your eyes. Filters come in
O o¢ - . g | | !
Jifferent shade numbers, according to the current range or type of welding.

Safety _ | .
. Wear appropriate clothing to protect your eyes and skin from welding rays.

Avoid exposure to the welding arc.

Protective equipment
Wear a welding shield or helmet to protect
vourself from arc rays, heat and the spatter from
molten metal. The filter reduces the intensity
of the radiation, but allows sufficient light
through for you to see the weld pool and the
end of the electrode.

Hand held shield

Transformer

Never do maintenance work inside the cabinet of a welding machine. This is the
responsibulity of a licensed electrician.

Operators can care for the machine by:

xeepmg the case clean and dust free

Maintaining the secondary circuit in good condition
ending the machine to 2 licensed elec
s, the primary lead and plug

pl

trician for any maintenance on the internal

~

-
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Machine terminals

Keep terminals clean and tight to ensure that the current will flow freely. If yoy dq not
keep the terminals in good condition, you may get arcing and/or overheating of the
terminal and lug connections. This can lead to fire or unreliable welding conditions

Secondary leads

Damaged leads may cause the operator discomfort from overheating, and poor arcing

characteristics. Maintain leads by:

. rolling them up after use

. making sure that the ends are fixed correctly into the electrode holder, work
clamp or terminal lugs

*  covering lug connections with insulation tape when necessary.

The size of the cable must suit the output of the welding power source at the max imum
used duty cycle (refer to Australian Standard AS 1995 on welding cables for the cable
size ratings).

Joints

Loose joints or bad contacts cause cable, clamps and other parts of the welding plant to
overheat and may give you unstable arcing. Use properly designed cable connectors
when you make any joints in cables. Make sure that good electrical contact is made
when you connect cables to the power source, electrode holder and the return clamp.

Electrode holder

The holder should be relatively light, comfortable to hold. fully insulated and sturdy
enough to withstand the wear and tear from constant use. The holder should be rated to
withstand the maximum current required for the activity.

Return clamp
This is fastened to the work or to the workbench to complete the welding circuit, Spring
pressure and screw type clamps are normally used. Magnetic type clamps are also

available.
Insulated
ﬂ handle

Insert electrode }

and tighten

Press to release

electrode
.~ Spring loaded jaws
to grip electrode —
Work cable
attachments
Electrode holders
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