
Welding Safety 
Basic

This course introduces the student to the safety hazards, precautions, 
and requirements within OSHA 1910 Subpart Q, Welding, Cutting, 
and Brazing. Various types of welding operations are discussed. Emphasis 
is placed on how to prevent and mitigate exposure to hazards.
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Modules and Learning Objectives 

Module 1: Welding Processes and Hazards 

Learning objectives in this module include: 

• Describe the basic welding process. 

• Define and describe the process of coalescence. 

• Describe and contrast gas welding with electric arc welding. 

• Describe the various components of gas and electric arc welding equipment. 

• List at least five types of welding defects. 

• Discuss the hazards associated with gas and electric arc welding. 

Module 2: Welding Safe Work Practices and PPE 

• Describe the importance of considering the location of the welding operation. 

• Discuss fire prevention and protection safe practices and fire watch requirements. 

• Discuss welding requirements when performing hot work operations. 

• Describe cutting safe work practices and precautions. 

• Describe brazing and soldering safe work practices and precautions. 

• List and describe the four primary types of burns that may result from welding. 

• List and describe eye, face, body, leg, and foot personal protective equipment (PPE). 

• Describe PPE recommendations for light, medium and heavy, and overhead welding 

operations. 
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Course Introduction 

Welding, cutting, and brazing are hazardous activities that pose a unique combination of both 

chemical and physical hazards to more than 560,000 workers in a wide variety of industries. The 

risk from fatal injuries alone is more than four deaths per thousand workers throughout a 

working lifetime. 

There are numerous health hazards associated with exposure to fumes, gases, and ionizing 

radiation generated during welding, cutting, and brazing. 

These hazards include heavy metal poisoning, lung cancer, metal fume fever, flash burns, and 

many others. The risks associated with these hazards vary depending upon the type of welding 

materials and welding surfaces. 

This course introduces the student to the hazards and safety precautions related to welding, 

cutting, brazing, and suggestions for protecting welders and coworkers from exposure to the 

many hazards inherent in those operations. 
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Module 1: Processes and Hazards 

Welding 

Welding is a general term for various processes used to join metal parts by producing a 

coalescence, called a weld, at a joint. This is usually done by applying heat and energy when 

bringing the pieces of metal together.  

Welding has many applications. Some welded products include ships, aircraft, automobiles, 

electric and electronic parts, and in building and construction work. Although over 50 welding 

processes are used today, the most common are gas welding and arc welding. 

Welding is a hazardous process that joins materials together by melting a metal workpiece and 

a filler metal to form a strong joint. 

Coalescence 

Coalescence occurs when two metals seem to pull together or grow into one body of the base 

metal parts when there is the slightest contact. There are two basic requirements for 

coalescence: heat and intimacy of contact. 

Heat 

Welding processes differ depending on the source of heat, how heat is applied or generated, 

and the intensity of the heat. The fuel used as a heat force may be: 

• acetylene or hydrogen in air or in oxygen; 

• an electric arc; 

• an electric, gas, or oil furnace; 

• the resistance of metal to the flow of electric current; or 

• a chemical reaction between a metal oxide and finely divided aluminum. 

The intensity of heat applied or generated at the joint varies according to the metals being 

joined and the welding process used. All welding processes, except brazing, use temperatures 

high enough to melt the base metals. However, all welding, cutting, and brazing processes 

generate enough heat to injure workers seriously. 
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Intimacy of Contact 

The second basic requirement for coalescence, the intimacy of contact, is accomplished in two 

ways: pressure processes and non-pressure processes. In pressure processes, there is no space 

between the surfaces being joined. Welders apply pressure while the contact surfaces are at a 

high enough temperature to allow  the plastic flow of the metal. In non-pressure processes, the 

space between the joined surfaces is filled with molten metal. 

Quiz Instructions 

After each section, there is a quiz question.  Make sure to read the material in each section to 

discover the correct answer to these questions. Circle the correct answer.  When you are 

finished, go online to take the final exam.  This exam is open book, so you can use this study 

guide. 

1. Which of the following occurs when two metals seem to pull together, or grow into one 

body, of the base metal parts when there is the slightest contact? 

a. Melding 
b. Coalescence 
c. Phosphorescence 
d. Penetration 

Gas Welding 

Oxyacetylene Welding/Cutting 

Oxyacetylene welding or cutting is also called torch or gas welding or cutting. Two metals are 

joined by melting or fusing their adjoining surfaces in the process. This is done by directing a 

flame from burning gas (usually acetylene) to melt metal at a joint to be welded and is a 

common method for welding iron, steel, cast iron, and copper. 

Oxyacetylene Cylinders 

Oxyacetylene equipment consists of a cylinder of acetylene, a cylinder of oxygen, two 

regulators, two lengths of hose with fittings, a welding torch with tips, and a cutting attachment 

or a separate cutting torch. 

Accessories include a friction igniter to light the torch, an apparatus wrench to fit the various 

connections on the regulators, the cylinders, and the torches; goggles with filter lenses for eye 

protection; and gloves for protection of the hands. Flame-resistant clothing is worn when 

necessary. 
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Regulators 

Reduce the gas pressure in a cylinder to a suitable working pressure before it can be used. This 

is done by a regulator or reducing valve. Regulators are either the single-stage or the double-

stage type: 

• Single-stage regulators reduce the pressure of the gas in one step; 

• Two-stage regulators do the same job in two steps or stages. Less adjustment is 

generally necessary when using two-stage regulators.  

Acetylene regulators and oxygen regulators are of the same general type. However, those 

designed for acetylene are not made to withstand such high pressures as those designed for 

oxygen cylinders.. 

2. Which gas is usually burned when gas or torch welding? 

a. Gasoline 
b. Oxygen 
c. Acetylene 
d. Nitrogen 

Welding Torches 

The oxyacetylene welding torch is used to mix oxygen and acetylene gas in the proper 

proportions and control the volume of these gases burned at the welding tip. 

• Torches have two needle valves, one for adjusting the flow of oxygen and the other for 

adjusting the flow of acetylene. 

• They have a handle (body), two tubes (one for oxygen and one for acetylene), a mixing 

head, and a tip. 

• Welding tips are made from a special copper alloy, which dissipates heat (less than 60 

percent copper), and are available in different sizes to handle a wide range of plate 

thicknesses. 

Hoses 

Hoses used to connect torches and regulators are strong, nonporous, flexible, and light enough 

to make torch movements easy. It is made to withstand high internal pressures, and the rubber 
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used to manufacture it is specially treated to remove sulfur to avoid the danger of spontaneous 

combustion. 

The hoses used for acetylene and oxygen are the same in grade, but they differ in color and 

have different types of threads on the hose fittings. The color codes are as follows: 

• The oxygen hose is GREEN. 

• The acetylene hose is RED. 

For added protection against mixing of the hoses during connection: 

• The oxygen hose has right-hand threads, and the acetylene hose has left-hand threads. 

• The acetylene fittings have a notch that goes around the fittings’ circumference for an 

additional identification factor. 

3. Oxyacetylene equipment has two hoses: the oxygen hose is _____and the acetylene hose 

is _____. 

a. blue, orange 
b. green, red 
c. red, green 
d. orange, blue 

Electric Arc Welding and Cutting 

Arc welding is the process in which fusion is produced by heating with an electric arc generated 

between an electrode and the surface of the base metal. 

Arc cutting is when metals are cut or removed by melting with the heat of an arc between an 

electrode and base metal. 

In electric welding, electrodes form a part of the electrical circuit. In gas tungsten arc welding, 

electrodes melt off and are a source of the filler metal supply. 

• Solid Electrodes: These electrodes are consumable (composed of steel, copper, 

aluminum, various alloys, and other metals) or non-consumable (primarily tungsten). 

They produce fewer fumes compared with flux-cored wire or coated electrodes. 

• Covered and Coated Electrodes: These are the largest group of electrodes used in 

welding. The covering provides the flux from the weld. Major metals from the coatings 

include fluoride, nickel, iron, chromium, manganese, copper, and molybdenum. 
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Overexposure to these substances can cause injury and illness over the long-term. 

For more information on arc welding, read Safe Arc Welding by Lincoln Electric. 

Brazing 

Brazing is a welding process using non-ferrous filler alloys that do not contain iron or steel and 

have a melting point above 840°F but below that of the base metal. Brazing is also called “Hard 

Soldering” or “Silver Soldering.” 

Brazing is the only welding process in which melting the base metal is unnecessary for 

coalescence. Coalescence occurs when two metals seem to pull together or grow into one body 

of the base metal parts when there is the slightest contact. Click here for more information on 

brazing alloys. 

Soldering 

Soldering is a joining process using non-ferrous filler alloys. Soft soldering uses alloys that melt 

between 190°F to 840°F and is used in electronics, plumbing, and joining sheet metal parts. 

Soldering is not considered a welding process.  Lead and tin are common alloys used in 

soldering; however, there are also less common lead-free solder alloys used to decrease 

environmental impacts.  

4. In electric welding, electrodes _____. 

a. create non-ferrous filler alloys 
b. form a part of the electrical circuit 
c. must be properly grounded to earth 
d. fuse together to form two metals 

Welding Defects 

Defects in welds can cause unforeseen injuries and accidents. Common weld defects to be 

familiar with to ensure your safety include: 

• Incomplete fusion: Incomplete fusion occurs when the weld fails to fuse one side of the 

joint in the root. The most common type of incomplete fusion is overlap. 

• Inadequate joint and root penetration: Inadequate joint and root penetration is cause 

for rejection of a weld even if it is sound in all other respects. The strength required in a 

weldment is achieved only when the specified joint and root penetration is achieved. 

https://www.lincolnelectric.com/assets/US/EN/literature/E205.pdf
https://en.wikipedia.org/wiki/List_of_brazing_alloys
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• Spatter: Spatter is the term used to describe metal particles or globules expelled during 

welding and do not form part of the weld. When spatter occurs, small balls of metal are 

stuck to the base metal’s surface along the line of a weld. 

• Overlap: Overlap is a protrusion of the weld metal beyond the bond at the toe of the 

weld. This is the most common type of incomplete fusion. 

• Undercut: An undercut is a groove melted into the base metal adjacent to the toe and 

not filled with weld metal. 

• Root cracks: Root cracks are similar to toe cracks except that they occur at the root of 

the weld. Root cracks may be in the weld metal or in the base metal. 

• Toe cracks: Toe cracks occur in the base metal at the toe of the weld. 

• Crater cracks: One common kind of crack is the crater crack. This occurs in the crater or 

depression at the termination of a weld bead in gas or arc welding. 

• Underbead cracks: Underbead cracks occur in the heat-affected zone underneath a 

bead and do not extend to the metal’s surface. 

• Voids: Voids, also called gas pockets or blowholes, occur due to gas being absorbed 

during the welding and then trapped as the metal solidifies. 

• Inclusions: Slag inclusion is the term used to describe the weld defect in which non-

metallic solid material is trapped in the weld metal or at the bond between the weld 

metal and the base metal. 

5. What is the most common type of incomplete fusion during a weld? 

a. Inclusions 
b. Toe cracks 
c. Voids 
d. Overlap 

Welding Hazards 

Protecting yourself when performing welding operations depends on your understanding of the 

hazards involved and the proper way to control them. Controlling welding hazards includes 

avoiding eye injury, respiratory protection, ventilation of the work area, protective clothing, 

and having safe equipment to use. 
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Gas Welding Hazards 

Gas welding is commonly used in general maintenance work, brazing, and soldering because it 

is slower and easier to control than electric arc welding.  

Equipment 

Oxyacetylene equipment consists of a cylinder of acetylene, a cylinder of oxygen, two 

regulators, two lengths of hose with fittings, a welding torch with tips, and either a cutting 

attachment or a separate cutting torch. Accessories include a friction igniter to light the torch, 

an apparatus wrench to fit the various connections on the regulators, the cylinders, and the 

torches; goggles with filter lenses for eye protection; and gloves for protection of the hands. 

Flame-resistant clothing is worn when necessary. 

Acetylene 

Acetylene (chemical formula C2H2) is a fuel gas made up of carbon and hydrogen. When burned 

with oxygen, acetylene produces a very hot flame, having a temperature between 5700°F and 

6300°F. Acetylene gas is colorless but has a distinct, easily recognized odor. 

MAPP Gas 

MAPP (methylacetylene-propadiene) gas is an all-purpose industrial fuel with the high flame 

temperature of acetylene and the handling characteristics of propane. 

• MAPP is not sensitive to shock and nonflammable in the absence of oxygen. There is no 

chance of an explosion if a cylinder is bumped, jarred, or dropped. The cylinders may be 

stored or transported in any position with no danger of an explosive air pocket being 

formed. 

• MAPP toxicity is rated “very slight,” but high concentrations (5,000 ppm) may have an 

anesthetic effect. Local eye or skin contact with MAPP gas vapor causes no adverse 

effect. However, the liquid fuel will cause dangerous frostlike burns due to the 

temperature at which MAPP gas should be stored. 

Oxygen 

Oxygen is a colorless, tasteless, odorless gas that is slightly heavier than air. Oxygen will not 

burn by itself, but it will support combustion when combined with other gases. 

• Take extreme care to ensure compressed oxygen does not become contaminated with 

hydrogen or hydrocarbon gases or liquids. 
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• A highly explosive mixture will form if uncontrolled compressed oxygen becomes 

contaminated. Oxygen should NEVER come in contact with oil or grease. 

• Oxygen cylinders are supplied in several sizes. The size most commonly used 9 1/8 

inches in diameter, weighs about 145 pounds and has a capacity of 200 cubic feet. At 

70°F, the gas is under a pressure of 1800 psi. 

6. Why is gas welding preferred for general maintenance work, brazing, and soldering? 

a. It is slower and easier to work with 
b. It is safer than using electricity due to flashback 
c. The risk of explosion is less then in electrical arc welding 
d. Arc welding is less precise and harder to control 

Arc Welding Hazards and Precautions 

Safe procedures and practices must always be used when working around or with arc welding 

equipment to avoid injuries. 

Avoid the following hazards in arc welding: 

• radiation from the arc, in the form of ultraviolet and infrared rays 

• flying sparks and globules of molten metal 

• electric shock 

• metal fumes 

• burns 

Radiation 

Radiation from the arc is hazardous to the eyes. Eyes should be protected from radiation from 

the arc by use of an arc welding helmet or face shield with approved lenses. 

• Cover the face, hands, arms, and other skin surfaces to prevent exposure to the 

radiation. 

• Gloves should be worn and other parts of the body covered by clothing of sufficient 

weight to shut out the arc’s rays. 

• Without proper clothing, burns comparable to sunburn will result. 
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Arc Flash 

When possible, shield arc-welding operations so no one may accidentally look directly at the arc 

or have it shine or reflect into his or her eyes. 

• An arc "flash" may cause a person to be temporarily blinded. 

• The severity of an arc flash and the time to recover vary with a person’s exposure to the 

arc.  

• Prolonged exposure to arc flashes is known to cause permanent damage to the retina of 

the eye. 

• If someone is severely “flashed,” medical personnel should provide special treatment at 

once. 

7. Why must eye protection be used during arc welding? 

a. To prevent first-degree sun burns on the face 
b. To prevent late-stage skin cancer 
c. To prevent damage to the retina of the eye 
d. To prevent permanent color blindness or cataracts 

Electric Shock 

Avoid the possibility of dangerous electric shock by using insulated electrode holders and 

wearing dry leathers and gloves. 

• When possible, avoid using arc-welding equipment in wet or damp areas. 

• Perform arc-welding only in well-ventilated areas. 

Flying Sparks and Molten Metal 

Flying sparks usually accompany arc welding. These present a hazard if they strike unprotected 

skin, lodge on flammable clothing, or hit any other flammable material. 

• When arc welding, wear suitable weight clothing and cuffless trousers. 

• Cover pockets so they will not collect sparks and remove any flammable materials, such 

as matches or gas lighters. 

• Wear the proper foot protection. Wear high-top boots with steel toes. 
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8. Which of the following is an UNSAFE work practice when welding? 

a. Covering pockets so they won't collect sparks 
b. Wearing cuffed trousers 
c. Not working in wet or damp areas 
d. Arc welding in well-ventilated spaces 

Hot Metal and Burns 

Hot metal and flying sparks have the potential to cause severe burns. Never handle hot metal 

with bare hands until it has cooled naturally or has quenched in the quenching tank. 

Be sure to use leather gloves with tight-fitting cuffs that fit over the sleeves of the jacket. Many 

welders wear a full set of leathers that consists of the following: 

• a jacket or set of sleeves 

• gauntlet gloves 

• leggings 

• spats 

• apron 

• welders hat liner 

In gas welding, the high temperatures of the welding flame and the sparks will burn skin. Gas 

welding can also cause radiation burns due to infrared rays emitted by the red-hot material. 

Wear flame-resistant or flame-retardant clothing and hair protection at all times. 

Real-World Accident 

An employee was tasked to pin weld the inside insulation of the metal duct and wipe the surface 

with a propanol solution for shipment. The employee noticed that one pin weld of the duct 

failed. He decided to replace the defective pin. When he drove a new weld, the sparks from the 

weld ignited the propanol's residue on his glove. His right hand caught fire and caused second-

degree burns. 
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9. Why are welders encouraged to wear a full set of leathers? 

a. To protect against flying sparks and contact with hot metal 
b. To remove the need to change clothes after work 
c. To prevent being sunburned from ultraviolet light 
d. To help stay cool during welding operations 

Fumes and Gases 

Fumes produced during welding are composed of very small, easily inhaled solid particles, 

produced by the heat generated when welding consumables, base metals, and base metal 

coatings. 

Shielding gases (argon, helium, carbon dioxide, etc.) may be used to protect and enhance the 

properties of the weld. They may present a health hazard by displacing oxygen that can result in 

the welding experiencing dizziness, unconsciousness, and death. 

Process gases (nitric oxide, nitrogen dioxide, carbon monoxide, ozone, phosgene, hydrogen 

fluoride, and carbon dioxide) may also be a byproduct of the welding process itself. 

Welding fumes and gases generally come from the following sources: 

• base material being welded or the filler material used 

• coatings and paints on the metal or electrode coatings; 

• shielding gases supplied from cylinders; 

• chemical reactions due to ultraviolet light of the arc and heat; and 

• contaminants in the air from cleaners and degreasers. 

Health Hazards 

• Acute exposure to welding fume and gases can result in eye, nose and throat irritation, 

dizziness and nausea. Workers in the area who experience these symptoms should leave 

the area immediately, seek fresh air and obtain medical attention. 

• Prolonged exposure to welding fume may cause lung damage and various types of 

cancer, including lung, larynx and urinary tract. 
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• Health effects from certain fumes may include metal fume fever, stomach ulcers, kidney 

damage and nervous system damage. Prolonged exposure to manganese fume can 

cause Parkinson’s–like symptoms. 

• Gases such as helium, argon, and carbon dioxide displace oxygen in the air and can lead 

to suffocation, particularly when welding in confined or enclosed spaces. Carbon 

monoxide gas can form, posing a serious asphyxiation hazard. 

10. What are composed of very small, easily inhaled solid particles, produced by the heat 

generated when welding consumables, base metals, and base metal coatings? 

a. Inert gases 
b. Process gases 
c. Fumes 
d. Shielding gases 
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Module 2: Welding Safe Work Practices and PPE 

The Welding Location 

The first consideration for welding safety is the location and peculiarities of the space where 

workers will perform the welding operation.  

Restrictions 

Weld or cut only in locations designated explicitly for this purpose unless you have obtained 

approval for the job and have taken the necessary precautions to eliminate fire and explosion 

hazards. 

Do not weld in any location outside the shop unless you take the necessary precautions and get 

authorization. Before you weld in any compartment, room, tank, or adjacent space that 

contains or which has contained flammable or explosive materials, liquids, or vapors, make sure 

they are: 

• made safe, 

• tested, and 

• proclaimed safe. 

These restrictions also apply to closed drums, tanks, and similar containers. 

Allow welding or cutting only in areas that are or have been made "fire-safe." 

• When you cannot move work practically, as in most construction work, the area must be 

made safe by removing combustibles or protecting combustibles from ignition sources. 

• If you cannot remove fire hazards, install suitable guards, or take special precautions as 

discussed below, then welding and cutting should not be performed. 

• If you cannot move the object to be welded or cut and if not all the fire hazards can be 

removed, use guards to confine the heat, sparks, and slag and protect the immovable 

fire hazards. 

Prohibited Areas 

Do not permit welding or cutting in the following situations: 

• in areas not authorized by management 
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• in sprinklered buildings, while such protection is impaired 

• in the presence of explosive atmospheres (mixtures of flammable gases, vapors, liquids, 

or dust with air) 

• inside uncleaned or improperly prepared tanks or equipment which have previously 

contained such explosive atmospheres or have the potential for explosive atmospheres 

• in areas with an accumulation of combustible dust 

• in areas near the storage of large quantities of exposed, readily ignitable materials such 

as bulk sulfur, baled paper, or cotton 

1. Why should welding be prohibited in dusty environments? 

a. The welder cannot see regulator readings 

b. The dust inhibits the welders breathing 

c. The welder cannot see the point of operation 

d. The atmosphere may be explosive 

Fire Prevention and Protection 

Eliminate fire and explosion hazards by removing or reducing combustible or explosive 

materials or vapors by preventing them from accumulating. The methods for making a space 

safe for welding and the tests used to ensure a space is free of fire and explosion hazards 

should be the welding supervisor’s responsibility. 

Special Precautions for Fire Prevention 

Combustible material: Wherever there are floor openings or cracks in the flooring that you 

cannot close, you should take precautions so no readily combustible materials on the floor 

below are exposed to sparks that might drop through the floor. Use the same precautions for 

cracks or holes in walls, open doorways, and open or broken windows. 

Combustible covers: Never weld on a metal partition, wall, ceiling, or roof having a combustible 

covering nor on walls or partitions of combustible sandwich-type panel construction. 

Relocation of combustibles: If possible, relocate all combustibles at least 35 feet (10.7 m) from 

the worksite. When relocation is not possible: 

• protect combustibles with flameproof covers, or 
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• shield combustibles with metal or asbestos guards or curtains. 

Floors: Where combustible materials such as paper clippings, wood shavings, or textile fibers 

are on the floor, sweep the floor clean within a radius of 35 feet (10.7 m). In addition: 

• If floors are combustible, keep them wet, covered with damp sand, or protected by fire-

resistant shields. 

• Protect workers operating arc welding or cutting equipment from shock where floors 

have been wet down. 

Ducts: Protect or shut down ducts and conveyor systems that might carry sparks to distant 

combustibles. 

Combustible walls: Where cutting or welding is done near walls, partitions, ceiling, or roof of 

combustible construction, provide fire-resistant shields or guards to prevent ignition. 

Non-combustible walls: If you need to do welding on a metal wall, partition, ceiling, or roof, 

prevent ignition of combustibles on the other side, preferably by relocating combustibles. 

Where you are not able to relocate the combustibles, be sure to provide a fire watch on the 

opposite side from the work. 

Pipes: Do not cut or weld on pipes or other metal in contact with combustible walls, partitions, 

ceilings, or roofs if the work is close enough to cause ignition by conduction. 

Fire extinguishers: Position suitable fire extinguishing equipment and maintain it in a state of 

readiness for instant use. Depending on the nature and quantity of the combustible material, 

fire-extinguishing equipment may consist of: 

• pails of water, 

• buckets of sand, 

• hoses, or 

• portable extinguishers. 
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2. If possible relocate all combustibles _____ from the work site. 

a. more than 10 feet 
b. at least 35 feet 
c. between 20 and 35 feet 
d. up to 25 feet 

Hot Work 

Hot work is any work that involves burning, welding, using fire- or spark-producing tools, or that 

produces a source of ignition. Follow these general best practices below for hot work. 

• Do not perform hot work where flammable vapors or combustible materials exist. 

• Relocate work and equipment outside of the hazardous areas when possible. 

• Make suitable fire-extinguishing equipment immediately available in a state of 

readiness. The equipment may consist of pails of water, buckets of sand, hose, or 

portable extinguishers dependent upon the nature and quantity of the combustible 

material exposed. 

• When performing hot work, assign a fire watch to guard. 

Fire Watch 

A worker designated as the “Fire Watch” is required whenever welding or cutting is performed 

in locations where other than a minor fire might develop, or any of the following conditions 

exist: 

• Appreciable combustible material, in building construction or contents, is closer than 35 

feet (10.7 m) to the point of operation. 

• Appreciable combustibles are more than 35 feet (10.7 m) away but are easily ignited by 

sparks. 

• Wall or floor openings within a 35-foot (10.7 m) radius expose combustible material in 

adjacent areas, including concealed spaces in walls or floors. 

• Combustible materials are adjacent to the opposite side of metal partitions, walls, 

ceilings, or roofs and are likely to be ignited by conduction or radiation. 
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Fire Watch Duties 

The duties of a qualified fire watch include: 

• They must have fire-extinguishing equipment readily available. 

• Train them on how to use fire-extinguishing equipment. 

• They must be familiar with facilities for sounding an alarm in the event of a fire. 

• They must watch for fires in all exposed areas, try to extinguish them only when 

obviously within the capacity of the equipment available, or otherwise sound the alarm. 

• They must maintain a fire watch for at least 30 minutes (to meet OSHA requirements) or 

60 minutes (to meet NFPA requirements) after completing welding or cutting operations 

to detect and extinguish possible smoldering fires. 

3. What is required whenever hot work is being performed? 

a. A hot work notice must be posted 
b. A Fire Watch must be posted 
c. The pipeline must be purged 
d. At least two fire extinguishers 

Welding or Cutting Containers 

Used Containers 

Do not weld, cut, or perform other hot work on used drums, barrels, tanks, or other containers 

until you clean them. 

• Clean them thoroughly to ensure there are no flammable materials present or any 

substances such as greases, tars, acids, or other materials which might produce 

flammable or toxic vapors when subjected to heat. 

• Disconnect or blanket any pipelines or connections to the drum or vessel. 

Venting and Purging 

Vent all hollow spaces, cavities, or containers to permit air or gases to escape before 

preheating, cutting, or welding. You should purge with inert gas. 
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4. What must be done before welding, cutting, or performing other hot work on used 

drums, barrels, tanks, or other containers? 

a. They must be monitored 
b. They must be opened 
c. They must be cleaned 
d. They must be identified 

Cutting Hazards and Precautions 

Another part of the welder’s job involves cutting operations such as oxyacetylene cutting and 

plasma arc cutting. Observe these safety precautions when performing any cutting operation: 

• Never place hands or fingers between the metal plate and the bed. 

• Never place hands under the hold-downs or knife. 

• Ensure all personnel is clear from the piece being cut. 

• Support the plate to avoid injuries to workers if the cut end of the metal falls away. 

• When using oxyacetylene cutting equipment, ensure that the work area is gas-free. This 

is particularly important when working in bilges and other spaces where dangerous 

vapors may collect. 

• Always post a fire watch to protect the surrounding areas and personnel. The high-

pressure oxygen stream used in cutting with an oxyacetylene torch can throw molten 

metal for a distance of 50 to 60 feet. 

• When using oxyacetylene cutting equipment, remove and tag out any interfering 

systems, if necessary. 

• Install all covers, insulators, and handles before attempting to operate the plasma arc 

cutting equipment. 

• When using plasma arc cutting equipment, open all primary disconnect switches before 

charging any electrical connections. 
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5. The high-pressure oxygen stream used in cutting with an oxyacetylene torch can throw 

molten metal for a distance of _____. 

a. over 10 feet 
b. 50 to 60 feet 
c. up to 30 feet 
d. 20 to 35 feet 

Brazing and Soldering Hazards and Precautions 

Cadmium and Beryllium 

Brazing and soldering with or on alloys containing cadmium or beryllium can be extremely 

hazardous because the fumes are extremely toxic and can cause death. 

• Always avoid skin contact with cadmium and beryllium. 

• Consult an expert in industrial hygiene whenever using cadmium or beryllium 

compounds or performing repairs on parts containing the metals. 

Fluoride Compounds 

Fluxes containing fluoride compounds are also toxic. Adequate ventilation is essential when 

soldering or brazing, and the operator should always observe good safety practices. 

Exposure 

A common hazard when soldering is the exposure of the skin, eyes, and clothing to acid fluxes. 

Be sure to observe these safety precautions when brazing or soldering: 

• Always work in a way that flux will not spill on the skin or clothing. 

• Always wear chemical splash-proof goggles, rubber gloves, and long sleeves when using 

cleaning solutions, pickling solutions, or acids. 

• If you are exposed to any chemical solutions, acids, or fluxes, wash the affected area at 

once, and seek medical attention immediately. 

• Remove or keep away all flammable material from the heating flames. Remember, 

heating soldering copper sometimes presents a fire hazard if an open flame is used. 

• When performing hot work, make sure there are no flammable vapors present, such as 

gasoline, acetylene, or other flammable gases. 
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• Do NOT start a job until you have taken all safety precautions and the fire marshal 

notified, if applicable. 

6. Which of the following substances is hazardous when brazing and soldering because the 

fumes are extremely toxic and can cause death? 

a. Cadmium and beryllium 
b. Dihydrogen Oxygen 
c. Fluxes containing fluoride compounds 
d. Acetylene 

Wounds 

A wound is another problem that could be the result of an electrical shock. Welders could 

accidentally suffer an electrical shock, which could cause a loss of balance. Electric shock can 

result in a minor or severe injury. Because workplace injuries can occur, you should know the 

basics of first aid. 

Wounds are classified according to their general condition, size, location, how the skin or tissue 

is broken, and the agent that caused the wound. 

Burns 

The causes of burns are generally classified as thermal, electrical, chemical, or radiation. 

Whatever the reason, shock always results if the burns are extensive. The four types of 

common burns experienced by welders include: 

• Thermal burns: Exposure to intense heat, such as that generated by fire, bomb flash, 

sunlight, hot liquids, hot solids, and hot gases, cause thermal burns. Their care depends 

upon the severity of the burn and the percentage of the body area involved. 

• Electrical burns: Electric current passing through tissues or the superficial wound caused 

by electrical flash causes electrical burns. They may be much more severe than they first 

appear. The entrance wound may be small, but as electricity penetrates the skin, it 

burns a large area below the surface. Usually, there are two external burn areas: one 

where the current enters the body and another where it leaves. 

• Chemical burns: Chemical burns are generally not caused by heat, but by the direct 

chemical destruction of body tissues. When acids, alkalis, or other chemicals come in 

contact with the skin or other body membranes, they can cause injuries generally 

referred to as chemical burns. The extremities, mouth, and eyes are the areas that are 
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most often affected. Alkali burns are usually more severe than acid burns because they 

penetrate longer. 

• Radiation burns: Radiation burns are the result of prolonged exposure to ultraviolet 

radiation. First- and second-degree burns may develop. Treatment is essentially the 

same as that for thermal burns. 

7. Which of the following types of burns are due to exposure to ultraviolet light? 

a. Thermal burns 
b. Electrical burns 
c. Chemical burns 
d. Radiation burns 

Fall Protection 

on platforms, scaffolds, or runways at an elevation of more than 4 feet, fall protection is 

required. To accomplish this, use railings, safety belts, lifelines, or some other equally effective 

safeguards. 

Real-Life Accident 

In 2014, a worker was engaged in welding while positioned on a mast scaffold. He finished 

working in one area, unhooked his fall protection safety device, a double lanyard, and began 

to transit from the west end of the scaffold. According to witnesses, he tripped over the 

welder. He fell downward feet first, hitting the small welding platform and then an extended 

part of the building called a "bumpout." The area that he fell through was 14 feet long and 55 

inches from the building. He then fell to the asphalt surface below, a fall height of 75 feet 6 

inches. The worker died in the fall. 

Eye and Face Protection 

Helmets and Face Shields 

Use helmets or face shields during all arc welding or arc cutting operations, excluding 

submerged arc welding. Provide proper eye protection to all helpers or attendants. 

Goggles and Spectacles 

Use goggles or other suitable eye protection during all gas welding or oxygen cutting 

operations. It is okay to use spectacles without side shields, with suitable filter lenses, during 

gas welding operations on light work, for torch brazing, or  inspection. 
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All operators and attendants of resistance welding or resistance brazing equipment must use 

transparent face shields or goggles, depending on the particular job, to protect their faces or 

eyes, as required. 

Eye protection in the form of suitable goggles must be provided where needed for brazing 

operations not covered in 1910.252 (b)(2)(i). 

8. All operators and attendants of resistance welding or resistance brazing equipment must 

use _____. 

a. suitable filtered face shields 
b. transparent face shields or goggles 
c. gas arc welding shields 
d. arc blast protective eyewear 

Protection from Arc Welding Rays 

Where the work permits, enclose the welder in an individual booth painted with a finish of low 

reflectivity such as zinc oxide (an important factor for absorbing ultraviolet radiation), or 

enclose the welding station with non-combustible screens similarly painted. 

• Booths and screens must permit the circulation of air at the floor level. 

• Protect workers or other persons adjacent to the welding areas from the rays by non-

combustible or flameproof screens or shields. If this is not possible, they must be 

required to wear appropriate goggles. 

Protective Clothing  

A variety of special clothing is available to protect the body during cutting and welding 

operations. The protective clothing will vary with the size, location, and nature of the work 

performed. 

During ANY welding or cutting operation, you should wear flameproof gauntlets (thick leather 

gloves with long loose wrists) at all times. 

• For gas welding and cutting, a five-finger glove is generally used. 

• For electric arc welding, a gauntlet-type mitt is recommended. 

• Gauntlets protect the hands from both heat and metal spatter. 

https://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9853
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• The one-finger mitt designed for electric arc welding has an advantage over the glove 

because it reduces the danger of weld spatter and sparks lodging between the fingers. It 

also reduces the chafing of fingers, which sometimes occurs when using five-finger 

gloves for electric arc welding. 

Choosing the proper clothing for welding and cutting is essential for safety and comfort. 

• Do not wear oilskins or plastic clothing during welding or cutting. 

• If leather protective clothing is not available, wear woolen garments rather than cotton 

garments. Wool does not ignite as readily as cotton, and it affords greater protection 

from temperature changes . 

• Chemically treat cotton clothing, if necessary, to reduce its flammability. Do not wear 

synthetic fabrics. 

9. What should you wear at all times during ANY welding or cutting operation? 

a. Bib and capes 
b. Flameproof gauntlets 
c. Oilskin gloves 
d. Cotton garments 

Light Gas Welding and Cutting  

Some light gas welding and cutting jobs require no special protective clothing other than 

gauntlets and goggles if you wear regular work clothing correctly. Wearing clothing in the 

manner described below decreases the probability that sparks will lodge in folds of cloth, such 

as rolled-up sleeves and cuffs, pockets, or the shirt collar. 

• Roll sleeves down, button collar, and cuffs. Eliminate pockets not protected by button-

down flaps from the front of work clothing. 

• Do not turn trouser cuffs up on the outside. All other clothing should be free of oil and 

grease. 

• Wear high-top or safety shoes instead of low-cut shoes with unprotected tops. 



Course 155  

Copyright © 2022 Geigle Safety Group, Inc.   Page 26 of 27 

Medium and Heavy Welding 

During medium and heavy welding, specially designed flameproof clothing made of leather, or 

other suitable material, may be required. Clothing consists of aprons, sleeves, a combination of 

sleeves and bib, jackets, and overalls. 

Consider the following when selecting protective clothing: 

• Wear capes  to protect the back of the neck, top of the shoulders, and upper part of the 

back and chest. 

• Bibs combined with the cape and sleeves give added protection to the chest and 

abdomen in jobs where protection for the lower part of the back is not required. 

• Wear the jacket only when complete all-around protection for the upper part of the 

body is required. 

• Aprons and overalls provide protection to the legs. 

• For very heavy work, wear fire-resistant leggings or high boots. Do NOT wear shoes or 

boots that have exposed nail heads or rivets. 

Overhead Operations 

During overhead welding operations, it is important to wear additional personal protective 

equipment (PPE) to protect against burns and falling objects. 

• Wear leather caps under helmets to prevent head burns. 

• Where the welder may be exposed to sharp or heavy falling objects, attach hard hats or 

head protectors in such a way as to form a part of the welding helmet. 

10. What should welders wear during overhead welding to prevent head burns? 

a. Caps 
b. Aprons 
c. Capes 
d. Bibs 
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Additional Resources 

• General Welding Safety Standards, ANSI 

• 1910 Subpart Q, Welding, Cutting, and Brazing, OSHA 

• Welding Fact Sheets, CCOHS 

 

https://webstore.ansi.org/safety_standards/welding_safety/general.aspx
https://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=standards&p_id=9852
https://www.ccohs.ca/oshanswers/safety_haz/welding/

