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         WELDING and CUTTING

            SAFETY PROGRAM

I.   
Safeguards
Although it is beyond the scope of this text to describe all the fire prevention and safety considerations that are tied into proper equipment design, installation, and maintenance, some significant items have been selected for specific attention.

II.
Oxy-Fuel Gas Equipment
Where approved equipment (torches, cylinders manifolds, pressure regulators, etc.) is available, its use is recommended.

Since oxygen is a far more powerful oxidizer than air, oxygen equipment must be kept clean (free of oil, grease, and other combustible contaminants). “Materials that burn in air will burn violently in pure oxygen at normal pressure and explosively in pressurized oxygen. Also, many materials that do not burn in air will do so in pure oxygen, particularly under pressure.”
 Consequently, it is widely recognized as good practice to reserve equipment for oxygen only.

Proper storage of gas cylinders is important. Cylinders have exploded from what seemed to be slight jars. Cylinders should be chained or strapped upright at all times.

Cylinders should be moved and handled in accordance with recognized practices.
 There are many such recognized practices, and their importance may vary with working locations and conditions. However, cylinders should always be supported or located in such a way that they cannot be knocked over.

Periodically, oxy-fuel gas cutting and welding equipment should be tested for leaks. Frequency of testing depends on the specific kind of equipment involved and how often it is used. Hose connections are known possible trouble spots. Also, experience has shown that fire will occur at fuel gas cylinder-to-regulator connections simply because someone failed to tighten the joint properly. The ignition of leaking gas at this point may in turn cause the release of cylinder safety devices, especially with acetylene cylinders fitted with fusible plugs, thereby releasing more gas and increasing the size of the fire.

Only standard welding hose
 should be used. It should be frequently inspected for burns, cuts, worn places, abrasions, and similar defects. Taped repairs are unacceptable. Replace the damaged hose, or if feasible, cut out the affected area and insert a proper splice.

When repairs to equipment such as torches and regulators are required (beyond simple operations such as repacking a torch valve), they should be done by trained, skilled mechanics. Improper repairs, especially to oxygen regulators, have been responsible for a number of fires and serious personal injuries.

III.
Arc Welding Equipment
(1) Where equipment meeting recognized American National Standards
 is available, it should be used. Installation, including incoming power lines, and grounding of the machine frame or case should comply with NFPA 70, National Electric Code, with particular attention to its Article 630, “Electric Welders.”
(2) Proper storage and handling of cylinders of shielding gasses need to be observed.

(3) At each work location, cylinders should be supported or located in such a way that they cannot be knocked over accidentally, and precautions must be taken that they are not grounded.

(4) Cable sizes should be adequate for current and duty cycles anticipated. Sustained overloading of inadequate cables may burn away insulation. Cables should be inspected frequently for wear and damage and, when necessary, properly repaired or replaced.

IV.
Precautions for the Work Area
Dangerous sparks - globules of molten, burning metal or hot slag - are produced by both welding and cutting operations. Sparks from cutting, particularly oxy-fuel gas cutting, are generally more hazardous than those from welding because they are more numerous and travel greater distances. In a sense, they are jet propelled by the oxygen or air stream used in cutting processes. Oxy-fuel gas flames and electric arcs are inherent and obvious ignition sources, as hot work pieces or section cut from the base work piece. However, experience shows these are less frequent ignition sources than sparks.
Either isolation or protection of combustibles is essential for they may be exposed to sparks. If those sparks have sufficient mass to retain heat for a time, they may ignite combustibles. The minimum requirements for combustible control in the cutting or welding work area are:


1.
Move all combustibles a safe distance away-at least 35 feet horizontally-and be sure that there are no openings in walls or floors within 35 feet; or


2.
Move the work to a safe location; or


3.
If neither of the foregoing steps is possible, protect the exposed combustibles with suitable fire resistant guards and provide a trained fire watcher with extinguishing equipment readily available.

These steps are only a partial solution to the problem of preventing cutting and welding fires. There are other important factors to consider. Are there any inconspicuous combustibles in an area proposed for cutting and welding operations? What conditions must be met before cutting and welding operations can take place? Whom has the responsibility for authorizing the work to proceed? Are cutters, welders, and their supervisors properly trained in the use of their equipment and in emergency procedures should a fire occur? If an outside firm is engaged to do cutting and welding work, chances are that its employees will be unfamiliar with the premises and its contents? Have they been briefed on the conditions in the areas where they will work?

V.
Personnel Protection
One aspect of welding and cutting that is sometimes overlooked or inadequately considered is the safety of the operator, helpers, or nearby workers. Flame resistant gloves (leather or flame resistant), woolen clothing, aprons of leather or other durable, flame resistant material, cape sleeves or shoulder covers with skull caps under helmets or with goggles for overhead work, leggings for heavy work, and high top safety shoes are general recommendations. Trousers should not be turned up or cuffed on the outside, front pockets on clothing should be eliminated, sleeves and collars kept buttoned to prevent sparks from entering and lodging in such places. Outer clothing should be free of oil and grease. Cotton clothing may be worn instead of woolen if the cotton is chemically treated to reduce its combustibility.

Oxygen must never be used to cool the welder, ventilate a confined space, or dust off clothing since it accelerates combustion. Tests and experience have shown that oxygen-saturated clothing or clothing in an oxygen-enriched atmosphere will literally burn in a flash, with extremely serious and sometimes fatal results.
VI.
Manufacturers’ Recommendations
Procedures given in manufacturers’ instructions for setting up, connecting, lighting or starting, adjusting, and maintaining equipment has specific, safety-oriented purposes. They should be followed. In addition, precautions and safe practices publications with valuable information about fire and personnel safety are available from equipment suppliers.
VII.
Welding and Cutting Checklist
1. Signs reading “DANGER-NO SMOKING, MATCHES, OR OPEN FLAMES” should be posted.

2. Grounding of the machine frame and safety ground connections of portable machines should be checked periodically.

3. Electrical power to the welder should be shut off when no one is present.

4. Welding is to be done only by those employees who are qualified as welders.

5. Red should be used to identify acetylene (and other fuel gas) hoses, green for oxygen hoses, and black for inert gases and air hoses.

6. Always stand to one side and away from the gauge faces and in front of the regulator when opening the cylinder valve. In case of an explosion, you will not be cut by flying glass.

7. Never open an acetylene cylinder valve more than one-half (1/2) turn. Always keep the key on the acetylene cylinder valve. In case of a flashback or fire from a leaky cylinder connection, a glove hand can withstand the heat long enough to close the valve.

8. Oxygen is not a substitute for compressed air. Never use oxygen equipment around oily gloves, clothes or oily surfaces. Oil or grease in presence of oxygen, under pressure, will ignite violently.

9. Suitable fire extinguisher equipment should be available for instant use.

10. Fire watchers should be assigned when welding or cutting is performed in locations where a serious fire might develop.

11. A lighted torch should not be turned on concrete. Concrete always contains some moisture which may cause the concrete to explode.

12. Cylinders have exploded from what seemed to be slight jars. Be sure your cylinders are chained or strapped securely.

13. Never use acetylene from a cylinder in a horizontal position. In this position, the acetone is drawn out of the cylinder with the acetylene.

14. Use the cylinder valve - not the regulator - to turn the gas off. The regulator is not designed to be used as a shut-off valve.

15. Do not watch the electric arc without welding lenses. Ultraviolet and infra-red rays are thrown off in concentrated form and can burn unprotected eyes.

16. Eye protection helmets, hand shields, arm protection, leather apron, and goggles meeting the appropriate standards are required.
17. Local exhaust ventilation is recommended for most welding, cutting, and brazing. It is required when the following base metals, fluxes, coatings, plantings, or filler metals are used:


beryllium

cadmium

chromium

fluorides

lead


mercury

zinc





inert gas welding
oxygen cutting of stainless steel

Note: Silver soldering requires local exhaust ventilation due to cadmium in the solder.
18. When working in confined spaces, environmental monitoring tests should be taken and means provided for quick removal of welders in case of emergency. The welding gas cylinder should never be taken into the confined space. Hot work permit must be completed before work is started.

�NFPA, 51B, Cutting and Welding processes, 1977


�ANSI Z49.1 Standard for Safety in Welding and Cutting, American National Standard Institute, N.Y.,   1977


�Specifications for Rubber Welding Hose, Rubber Manufacturers and Compressed Gas Assoc., 1976


�UL 551, Safety  Standard for Transformer Type Arc Welding Machines, Underwriters Laboratories, 1972
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