DGCST022 - Oxy Cutting Equipment


Introduction

The major hazards associated with gas welding and cutting are:

· fires;

· explosions;

· burns;

· eye damage;

· heat stress;

· respiratory disease; and

· poisoning.

To prevent these accidents and injuries from occurring, gas cutting and welding equipment must be properly inspected, maintained and operated.

Today we will discuss:

· how to correctly check gas cutting and welding equipment;

· how to correctly start up and shut down gas cutting and welding equipment;

· fire safety precautions; and

· Personal Protective Equipment.

A major cause of accidents involving gas cutting and welding is inadequate checking and maintenance of the equipment.  Before using any gas cutting equipment you should always check the condition of the:

· pressure regulators and gauges;

· hoses; and

· hand piece.

We will now look at the checks that you should carry out on these items of equipment.

Checking Pressure Regulators


“What types of faults should you check for on a pressure regulator?


Pressure regulators must be used on gas cylinders to:

· maintain a uniform gas supply to the handpiece; and

· reduce the gas pressure from the cylinder to the working pressure of the handpiece.

Only regulators designed for the gas being used should be fitted to the cylinders.

Pressure regulators are a delicate piece of equipment and should be handled carefully - do not drop or hit them.

Leaking pressure regulators can cause a build up of pressure in the hoses when the handpiece valves are shut, so always check for leaks.

If a regulator is leaking this will be indicated on the delivery gauge by a steady build up of pressure when the handpiece valves are closed.

If you detect a leaking pressure regulator you must:

· close the cylinder valve;

· remove and tag the regulator; and

· send it to the manufacturer for repair or replacement.

When fitting a pressure regulator into a cylinder always “crack open” the cylinder valve to blow any dust clear.  This prevents the filter on the regulator from becoming blocked or clogged.

When doing this on an Acetylene or LPG cylinder, check there is no open flame or ignition source otherwise the gas could ignite at the valve.

Never allow oil, grease, diesel, petrol or soap to come into contact with an Oxygen pressure regulator as these substances are explosive in the presence of high pressure oxygen.

Pressure regulator gauges are often damaged by incorrectly opening the gas cylinder.  Always:

· open the pressure adjusting screw of the regulator before opening the cylinder valve; and

· slowly open the cylinder valve.

If this procedure is not followed and the valve cylinder is opened too quickly the rapid compression of gas will generate excessive heat which could either ignite the valve seat material or damage the gauge.

Checking Hoses


“What types of faults should you check for on hoses?


Do not use unnecessarily long hoses because these take too long to purge and can easily become tangled and kinked.

Hoses must be:

· free from cuts, cracks, burns or worn patches;

· a minimum of 10 metres in length; and

· properly secured to nipples using ferrules or crimps - wire should not be used as a substitute for ferrules or crimps.

Never use the wrong coloured hose for the type of gas being fed from the cylinder to the handpiece.  A major cause of “flashback” is the mixing of fuel gases and oxygen inside the hoses.

The correct colour hose must be used for the type of gas being fed to the handpiece  The colour code of the hoses is:

· orange for LPG;

· red for Acetylene; and

· black for Oxygen.

If a hose has been subjected to a flashback, but shows no visible damage, you should pressure check the hose by immersing it in water while under normal working pressure.  If the hose has been visibly burnt, as a result of a flashback, cut out and discard the burned section.

Flashback arresters must be fitted between the handpiece and the hoses to prevent flashback into hoses and regulators.

Always repair any leaks immediately.  Fuel gas escaping from a leaking hose can ignite and start a serious fire.  Escaping Oxygen is equally as dangerous because it can impregnate and make clothing more easily ignite.

Repair hoses by cutting out the faulty section of hose and fitting a crimped hose connector.  However, there should not more than one (1) hose connection for each 5 metres of hose.

Never use insulation tape to repair leaks.

When Oxygen and Acetylene hoses are taped together to prevent tangling, no more than 10cm of each 30cm length of hose should be taped together.

Use soapy water, or detergent to test for leaks on all hose connections.  Any leaks will be indicated by bubbles escaping from the hole.

Always shut the cylinder down and vent the equipment before tightening any connections.  Never tighten any leaking fittings while the cylinder is open and the equipment is pressurised

Checking the Handpiece


“What types of faults should you check for on a handpiece?”


When inspecting or setting up a hand piece you should:

· select the proper welding head or cutting tip for the job;

· make sure the tip is clean and not blocked;

· check the seating of the tip for damage; and

· make sure the tip is securely fitted to the handpiece.

If the head or tip becomes damaged or blocked, then a build up of pressure can cause a reverse flow of gas into the hoses and cause a flashback.

Always shut the gas off at the pressure reducing regulators when changing tips.

Never shut off the gas by crimping or pinching off the hose.

Fire Safety Precautions

The prevention of fires and explosions is a major safety consideration when using gas cutting and welding equipment.


“What safety precautions should you take to prevent fires while using gas cutting and welding equipment?”


You should always:

· remove all combustible materials from the area where you are going to carry out gas cutting or welding; and

· make sure there is a fire extinguisher, within five (5) metres of where you are working, in case a fire does occur.


“What type of extinguisher should be available, in the event of a fire, when using gas cutting and welding equipment?”

You should have either a Dry Chemical Powder or Carbon Dioxide gas extinguisher because these are the only two extinguishers that can effectively deal with a flammable gas fire.

Cover any combustibles, which cannot be moved, with fire blankets.

Fire blankets must be made of a non-combustible material such as sheet steel, fire resistant tarpaulins, or fibre blankets.

Check if a Hot Work Permit is required before you start gas cutting or welding. Some workplaces can have inflammable gases and vapours present, so a Hot Work Permit and air sampling may be required before the gas cutting or welding can be started.

Observe all of the safety precautions listed on the Hot Work Permit.

Make sure that a second person is positioned outside to act as a “fire watch” when gas cutting or welding is being carried out in a confined space.

Positioning Cylinders and Hoses


“What safety precautions should you take when positioning cylinders and hoses?”


Never store or locate cylinders:

· inside a confined space;

· in front of the designated entry/exit point of a confined space; or

· near the ventilation intake point for a confined space.

Cylinders should be secured in a portable trolley with steel clamps or chains.

Position cylinders away from other sources of heat or flame.

Carefully position the hoses to prevent them:

· being burned by sparks and molten slag;

· being cut by sharp metal or objects; and

· being crushed or damaged by vehicles.

Make sure the hoses do not become a trip hazard for other people in the area.

Starting up the Equipment


“What are some of the safety rules for starting up gas cutting and welding equipment?


Always open the pressure adjusting screw of the regulator before opening the cylinder valve.

Slowly open the cylinder valve using the standard valve key.

Never extend the length of the key by attaching it to a spanner or steel pipe.

When lighting a handpiece always:

· use a friction flint lighter;

· point the handpiece tip or nozzle away from you; and

· point the torch tip away from other people.

Never use matches, cigarette lighters, burning paper, or lit cigarettes to light handpieces.

Personal Protective Equipment


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


The following Personal Protective Equipment must be worn while performing any gas cutting and welding.

· Goggles with shade filters must be worn to protect your eyes against sparks, spatter and hot slag.  The infra-red and visible light emitted during gas welding can cause the surface of the eyes to become dry and irritated.  Appropriate filter shades should be worn to suit the type of work being performed.

· A face-shield should be worn if gas cutting and welding is to be carried out for long periods of time to prevent burns to the face.

· Gloves, made of pliable flame proofed leather, must be worn to prevent skin burns from metal spatter or from touching hot work pieces.  Aluminised gloves may need to be worn for very hot operations.

· Shoulder covers or aprons, made of pliable flame proofed leather, must be worn while overhead cutting and welding to prevent burns to other parts of the body from sparks or molten slag.

· Safety boots, made from leather and fitted with steel toecaps, must be worn to prevent burns to the feet and protection against falling heavy objects.  Leather spats may need to be worn over the boots to provide further protection against sparks and molten slag.

Avoid inhaling fumes if cutting or welding any material which is coated with lead, arsenic, mercury or cadmium.  Adequate ventilation must be provided or if this is not possible, a suitable respirator must be worn.

Shutting Down the Equipment


“What are some of the safety rules for shutting down gas cutting and welding equipment?”


To discontinue welding or cutting for a few minutes, you can shutdown at the handpiece valves.

If the welding or cutting is to be stopped for longer periods, such as lunch breaks or overnight, you must:

· close the oxygen and fuel gas at the cylinder valve;

· open the handpiece valves to relieve all gas pressure from the hose and the regulator; and

· close the handpiece valves when the hoses and the regulators have been de-pressurised.

Always fully shut down and remove the handpiece and hoses, when leaving a confined space.  This ensures there cannot be an escape of gases into the area while you are away.

Always close the acetylene and oxygen valves in the order recommended by the handpiece manufacturer.

You should never:

· put down a handpiece until the gases have been completely shut off;

· hang a handpiece so that it contacts the side of a cylinder.  If the flame has not been completely extinguished or if a leaking handpiece ignites, it may heat the cylinder or even burn a hole through it.

Summary

You can prevent injuries, fires and explosions when using gas cutting equipment by correctly:

· checking cylinders, regulators, hoses, connections and handpieces before using the equipment;

· positioning cylinders and hoses so they are not exposed to heat;

· wearing the correct Personal Protective Equipment; and

· following the required start up and shut down procedure.
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Hand out sheet 1 - Checking pressure regulators








Hand out sheet 6 – Starting up the equipment








Further References for the Supervisor


SAA Code 1674 1990


“Safety in Welding and Allied Processes”
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Hand out sheet 2 - Checking hoses








Hand out sheet 3 - Checking the handpiece








Hand out sheet 4 – Fire and safety precautions








Hand out sheet 5 – Positioning cylinders and hoses








Hand out sheet 7 – Personal Protective Equipment








Hand out sheet 8 – Shutting down the equipment
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