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T Welding Safety

Module 1: Welding, Cutting, and Compressed Gas Cylinder Safety

Learning Objectives
By the end of this section, you will be able to:

e Evaluate job site storage and handling procedures for compressed gas cylinders to ensure
compliance with DOT and OSHA standards.

¢ Identify and mitigate chemical and physical health hazards associated with specific base metals
and welding processes.

e Select appropriate mechanical ventilation or respiratory protection based on the toxicity of
materials and the work environment.

Executive Summary: Safe welding and cutting operations require the rigorous management of high-
pressure gas cylinders, the maintenance of electrical integrity in arc equipment, and the implementation
of specific ventilation controls to protect against toxic metal fumes and harmful radiation.

Gas Welding and Cutting Fundamentals

Handling and Moving Compressed Gas Cylinders

Proper handling is critical to prevent accidental discharge or physical injury. Valve protection caps must
remain in place and be securely tightened whenever cylinders are not in use or are being moved.

e Hoisting Operations: Secure cylinders on a cradle, slingboard, or pallet. Never use magnets or
choker slings for hoisting.

¢ Manual Movement: Move cylinders by tilting and rolling them on their bottom edges. Do not
drop or allow them to strike each other.

e Vehicle Transport: Secure all cylinders in a vertical position when using powered vehicles.

e Frozen Cylinders: Use warm water (not boiling) to thaw frozen cylinders. Never pry them loose
with bars under the valves.

Cylinder Storage and Placement

Storage areas must be designed to isolate fuel gases from oxidizers and protect the vessels from
external damage.

e Separation Requirements: Store oxygen cylinders at least 20 feet (6.1 m) away from fuel-gas
cylinders or combustible materials. Alternatively, use a noncombustible barrier at least 5 feet
(1.5 m) high with a minimum 0.5-hour fire-resistance rating.
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Location Constraints: Store cylinders in well-ventilated, dry areas away from elevators, stairs, or
gangways where they could be struck.

e Operational Placement: Keep cylinders far enough from the arc or flame to prevent contact
with sparks or hot slag; use fire-resistant shields if distance is insufficient.

1. Safety Constraint: Fuel gas cylinders must be placed with the valve end up whenever they are in
use.

Fuel Gas Usage and Equipment Safety

e Cracking the Valve: Before connecting a regulator, open the valve slightly and close it
immediately to clear dust. Stand to the side of the outlet, never in front of it.

e Opening Procedures: Open valves slowly. For quick closing, do not open fuel gas valves more
than 1.5 turns.

¢ Manifolds: Manifold hose connections must be designed so they are not interchangeable
between fuel gas and oxygen. Adapters are prohibited for interchanging hoses.

Arc Welding and Cutting

Manual Holders and Cables

e Insulation: All current-carrying parts of the holder gripped by the welder, including the outer
jaws, must be fully insulated.

e Cable Integrity: Use only flexible, completely insulated cables. Cables must be free from repair
or splices for at least 10 feet from the electrode holder.

Grounding and Machine Safety

e Ground Returns: The return cable must have a current-carrying capacity equal to or exceeding
the unit's maximum output.

¢ Prohibited Grounds: Never use pipelines containing gases/flammable liquids or conduits with
electrical circuits as a ground return.

¢ Machine Grounding: Ground the frames of all machines through a third wire in the cable or a
separate wire grounded at the source.

Fire Prevention and Mitigation

e Movable Hazards: Move movable fire hazards to a safe location or provide positive confinement
for heat and sparks if the object cannot be moved.
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e Extinguishers: Suitable equipment must be immediately available and ready for instant use.

e Confined Spaces: When working in enclosed spaces, the gas supply to the torch must be shut
off outside the space whenever the torch is left unattended.

Ventilation and Health Hazard Management

Mechanical Ventilation Requirements

Ventilation is deemed adequate if it keeps contaminant concentrations in the breathing zone within safe
limits.

Context Requirement

Mechanical ventilation is mandatory unless airline respirators are

used.

Requires both local exhaust ventilation and airline respirators due
to high toxicity.

Toxic Metals (Lead, Cadmium, Requires local exhaust ventilation or airline respirators in enclosed
Mercury) spaces.

Confined Spaces

Beryllium Work

1. Safety Constraint: Oxygen must never be used for ventilation, comfort cooling, or cleaning dust
from clothing.

Chemical and Physical Hazards

e Zinc (Galvanized): Exposure causes metal fume fever, with influenza-like symptoms typically
lasting less than 24 hours.

e Lead: Inhalation of lead oxide fumes from paint or alloys causes poisoning, affecting the central
nervous system and kidneys.

e Ultraviolet (UV) Radiation: Produced by the electric arc, UV can cause severe skin burns and
"arc-eye" (retinal damage).

e Phosgene Gas: Formed when UV radiation decomposes chlorinated hydrocarbon solvent
vapors; it is highly toxic and destroys lung tissue.

Design Tip: When welding stainless steel using inert-gas metal-arc processes, prioritize local exhaust
to protect against nitrogen dioxide concentrations.
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Checkpoint Quiz

When transporting compressed gas cylinders via a powered vehicle, what is the required

orientation?

a)
b)
c)
d)

Horizontal, secured with chocks.

Vertical and secured.

Tilted at a 45-degree angle.

Any orientation is acceptable if the valve cap is on.

Answer: (b). Cylinders must be secured in a vertical position during vehicle transport.

2.

According to safety standards, how far must oxygen cylinders in storage be separated from fuel-
gas cylinders if a fire-resistant barrier is not used?

a)
b)
c)
d)

5 feet

10 feet
20 feet
50 feet

Answer: (c). A minimum distance of 20 feet (6.1 m) is required for separation.

3.

Which condition is specifically associated with the inhalation of zinc oxide fumes during the

welding of galvanized metals?

a)
b)
c)
d)

Phosgene poisoning
Metal fume fever
Arc-eye

Silicosis

Answer: (b). Zinc oxide fumes are known to cause metal fume fever, which presents with flu-like

symptoms.
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