DGCST029 - Welding – Electric Rod


Introduction

There are a number of hazards associated with welding, which include:

· toxic gases;

· toxic fumes;

· radiation;

· heat; and

· electricity.

Serious injuries and fatalities can occur as a result of inattention to hazards and unsafe work practices.

Today we will be looking at:

· welding hazards;

· Personal Protective Equipment;

· checking welding equipment; and 

· using welding equipment.

Welding Hazards

All welding processes require heat and sometimes other substances to produce the weld.  Because high heat is used to make the weld a number of by-products result from the process including gases, fumes, and radiation which can be serious health hazards.

Exposure to toxic gases during welding can result in:

· inflammation of the lungs;

· swelling and accumulation of fluid in the lungs;

· emphysema;

· chronic bronchitis; and

· asphyxiation.

The types of gases and fumes present in the welding plume depends on the type of material that is being welded.


“What are some of the gases and fumes you can be exposed to when welding?”


The main toxic gases you can be exposed to are:

· Ozone - which can be a problem when arc welding or arc gouging in confined spaces with poor ventilation.  Exposure to ozone can cause fluid in the lungs.

· Nitrogen Oxides - which can cause fluid in the lungs and death.

· Phosgene - which is produced when metals, which have been cleaned with certain types of degreasers, are heated. High concentrations of Phosgene can lead to fluid in the lungs, followed by respiratory failure or cardiac arrest.

The main types of fumes you can be exposed to are:

· Cadmium Oxide - which is created when cadmium plated steel is welded or brazed.  Continuous exposure to low levels of cadmium can result in chronic poisoning and lung and kidney damage.

· Chromic Acid - which is formed when chrome alloys are welded.  Chromic acid can cause skin ulcerations and dermatitis.

· Copper fumes - which can lead to liver, kidney and spleen damage.

· Nickel - which is carcinogenic.

· Vanadium - which irritates the eyes and respiratory tract.

· Zinc Oxide fumes - which are formed when galvanised metals are welded or brazed.  These fumes cause nausea, vomiting and fatigue.
Ultra-violet and infra-red radiation are the other by-products of arc welding.

Infra-red rays are heat rays and will only burn if the eyes or skin are too close to the welding work and exposed to the rays.

Ultraviolet rays “sunburn” the surface of the eye which is painful and disabling.  This is only a temporary affect.  Ultraviolet light may also produce the same effects on the skin as severe sunburn.

Ultra-violet levels can be up to 5 times higher when argon gas welding is being carried out.

Electricity, even though it is used at relatively low voltages for arc welding, still presents the risk of electric shock.  Accidental contact with the work area being welded can lead to a fatal electric shock.


This is an example of how easily a fatal electrical shock can occur with welding work.

A welder was leaning against a tank wall while fitting a new electrode.  While he was fitting it, the electrode slipped and touched his neck.

He had been working in the confined area for some time and his clothing had become soaked with perspiration.

The wet clothing and perspiration made a good electrical contact between his body and the tank wall.

The electric current flowed from the electrode through his neck and torso and down his back and feet.

Due to the perspiration there was low skin resistance and a current of approximately 260 milliAmps flowed through his body with a 65 Volt no-load voltage at the welding machine.

Currents of this level can only be endured for up to half a second and as a result the welder died.

Fatalities can occur from electric current flows as low as 70 milliAmps.
Personal Protective Equipment


“What Personal Protective Equipment must you wear when welding?”


The basic rule is, cover all parts of the body that could be exposed to heat, infra-red and ultra-violet radiation.
The following Personal Protective Equipment must be worn while welding.

· Face shields which give maximum eye and face protection, must be worn to provide protection from ultra-violet and infra-red radiation.  The correct shade filter lens must be worn for the type of welding being performed.

· Some companies have a double eye protection Policy which means safety glasses must be worn under the face shield.

· Leather, flame resistant gloves must be worn to prevent heat and radiation burns and to provide a degree of electrical insulation.

· Leather, flame resistant jackets must be worn to prevent heat burns and reduce exposure to radiation.

· Leather safety boots with rubber soles and steel toe-caps, must be worn to prevent burns to the feet and protection against falling heavy objects.  Thick rubber soles are required to provide a degree of electrical insulation.

· Leather spats may need to be worn over the boots to provide further protection against sparks and molten slag.

You should also ensure:

· outer clothing is kept free from oil or grease;

· pockets are kept closed to prevent sparks or molten slag from entering; and

· trousers and overalls do not have turned up cuffs.

Avoid inhaling the welding plume because this can contain a number of hazardous fumes.  This can be done by using forced ventilation equipment which directs the plume away from your face.  

A suitable respirator mask must be worn if adequate ventilation cannot be provided.

You should not depend entirely on Personal Protective Equipment to protect you against welding hazards.

Make sure the welding equipment is safe to use, and use welding equipment safely.

Checking Welding Equipment

To reduce the risk of electric shock and fires you must check all welding equipment prior to using it.


“What checks should you carry out on welding equipment before using it?”


The electrode holder should be checked for:

· burns or cracks in the insulation; and

· loose metallic screws.

Welding cables should be checked for:

· burned or split insulation; and

· loose connections.

Welding cable connectors should be checked for:

· burned or split insulation; and

· damaged or dirty connection points.

All welding cables should be kept free of water, oil and grease to prevent premature breakdown of the insulation.

Never use damaged cables.

Setting Up the Equipment

Setting up welding equipment is an important part of ensuring your safety and the safety of others.


“What are some of the things you should consider when setting up welding equipment?”

Position welding cables so they:

· are protected from damage;

· are kept away from power supply cables and high-tension wires; and

· do not create a trip hazard.

Always connect return cables directly to the work area.

Do not connect return cables to “live” water pipes, gas pipes, or plant piping

because this can cause:

· damage to process control instrumentation;

· electric shock to others; and

· fires at another location.

Make sure that the welding and return cables are of sufficient capacity for the job.


“What should you check before you begin welding in a confined space?”


Before welding in a confined space you should:

· ensure a Confined Space Entry Permit has been issued to clear the confined space as safe for entry;

· remove all flammable materials from the confined space;

· check there is adequate ventilation to remove fumes;

· check there is adequate lighting;

· identify what special Personal Protective Equipment, such as a respirator mask, must be worn;

· position the welding power source outside the confined space;

· cover or arrange cables to prevent contact with falling sparks; and

· station a person outside the confined space to observe the work and raise the alarm in an emergency.

Before welding in a workshop or welding bay you should:

· remove any flammable materials from the area;

· position a welding screen around the work area to protect other people from sparks and radiation; and

· make sure the fume extractor is operating properly.

Using Welding Equipment


“What are some of the safe work practices you should follow when using welding equipment?”


Never change electrodes with bare hands, wet gloves, or while standing in water.

Always use a dry, insulated glove when placing an electrode into a holder.  Never assume the flux covering of an electrode will provide sufficient insulation.

Never touch any exposed portion of the electrode with any unprotected part of your body, while standing on or resting against the work that is being welded.  There is a risk of completing the electrical circuit through your body.

Never dip an overheating electrode holder in water to cool it down.  If it is overheating, the electrode holder is either faulty or the wrong capacity for the welding being carried out.  Shut down the equipment and get a replacement electrode holder.

Never completely loop welding or return cables around any part of the body.

Use an insulating mat if you have to kneel on the work piece.

Dispose of electrode stubs into properly secured metal bins to prevent fires and slip hazards.

Always place electrode holders on insulation material, when they are not being used, to prevent contact with other people and conductive objects.

Always switch off the electricity at the power source if work is stopped for any extended period of time such as, lunch breaks or at the end of the shift.

Check for any signs of smouldering material before you leave an area where you have been welding on or close to wooden floors and other combustible materials.

Summary

Welding has a number of potential hazards such as:

· toxic gases;

· toxic vapours;

· radiation;

· heat; and

· electricity.

You can reduce the risk of injury from these hazards by:

· wearing the correct Personal Protective Equipment;

· checking the welding equipment for any defects;

· setting up your welding equipment properly; and

· following safe welding work practices.
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Hand out sheet 1 – Welding gases, fumes and radiation
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Hand out sheet 2 – Electric shock
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Hand out sheet 4 – Welding equipment checks
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Hand out sheet 6 – Using welding equipment
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