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Agenda Items

• Overview of Fuel Gases and Oxidants in Brazing

• General Hazards and Preventive Measures for Fuel Gases

• Hoses and Non-Return Valves: Hazards, Risks, and Safety 
Measures

• Ventilation and Fume Hazards in Brazing

• Personal Protective Equipment and Air Quality Monitoring

• Project and Consortium Information
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Overview of Fuel Gases and 
Oxidants in Brazing



Risks of fuel and oxidant 
mixtures in brazing operations

Explosion and Fire Hazards

Fuel and oxidant mixtures can ignite 
spontaneously causing fires and explosions in 
brazing operations.

Causes of Ignition

Ignition can occur due to heat, sparks, or 
open flames interacting with combustible gas 
mixtures.

Safety Protocols

Proper storage, handling, leak detection, 
ventilation, and flashback arrestors are 
essential to prevent accidents.
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Commonly used fuel gases and 
their specific hazards

Fuel Gas Usage in Brazing

Fuel gases combined with oxygen or compressed air generate 
the heat necessary for brazing processes.

Acetylene Properties

Acetylene is highly flammable and forms explosive mixtures 
with air and oxygen, requiring careful storage and handling.

Safety Risks of Acetylene

Risks include flashbacks, backfires, and violent decomposition 
if stored above 1.5 bar without stabilizers.

Leakage Hazards

Leaks can cause rapid ignition and explosions, emphasizing the 
need for proper safety devices and leak detection.
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Hazards of propane, butane, natural 
gas, hydrogen, and other gases

Propane and Butane Risks

Propane and butane are heavy, flammable gases that accumulate in low areas, increasing explosion risks 
in confined spaces.

Natural Gas Hazards

Methane is flammable and explosive when mixed with air between 5% and 15%, with leaks often 
invisible and dangerous.

Hydrogen Danger

Hydrogen burns with an almost invisible flame and diffuses rapidly, making leak detection and explosion 
prevention challenging.

Other Gas Precautions

Gases like ethylene and acetylene require precise mixing with oxygen for safe flame characteristics in 
brazing applications.
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General Hazards and 
Preventive Measures for

Fuel Gases



General hazards and risks 
associated with fuel gases

Explosive Gas Mixtures

Fuel gases combined with oxygen or air can create 
highly explosive conditions, especially if backflow 
occurs.

Flashback Hazards

Flames traveling back into equipment can ignite 
gases internally, risking catastrophic equipment 
failure.

Pressure Setting Risks

Incorrect pressure settings can destabilize flames 
and increase gas leak risks, escalating workplace 
hazards.
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Preventive measures for safe 
operation

Installation of Safety Devices

Installing flashback arrestors, non-return valves, and 
pressure relief devices is vital for operational safety.

Compliance with ISO Standards

Adhering to ISO 5175 standards ensures proper 
safety protocols are followed during installation and 
operation.

Leak Detection and Ventilation

Continuous leak detection and proper ventilation are 
essential for preventing hazardous operational 
conditions.
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Hoses and Non-Return
Valves: Hazards, Risks, and 

Safety Measures



Hazards and risks associated 
with hoses

Leaks and Gas Permeation

Damaged or worn hoses can leak fuel gases or 
oxygen, creating explosive mixtures in the 
work area.

Pressure Bursting Risks

Incorrect pressure or degraded hoses risk 
bursting, causing sudden gas release and fire 
or explosion hazards.

Dangerous Gas Backflow

Incorrect hose connections can cause gas 
backflow, producing highly explosive 
hazardous mixtures inside hoses.
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Hazards and risks associated 
with non-return valves

Preventing Gas Backflow

Non-return valves prevent reverse gas flow, 
avoiding dangerous mixing of oxygen and fuel 
gases.

Explosive Gas Mixture Risk

Backflow without valves can create explosive 
mixtures within hoses and regulators.

Flashback Propagation Danger

Absence of non-return valves increases the risk of 
flame traveling backward causing system failure.
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Safety measures for hoses and 
non-return valves

Non-Return Valves Usage

Non-return valves prevent reverse gas flow and are 
mandatory under ISO 5175 standards for welding 
equipment.

Flashback Arrestors Integration

Combining non-return valves with flashback arrestors stops 
flames from traveling back into hoses and equipment.

Hose Inspection and Maintenance

Regular inspection for cracks and leaks is essential; 
damaged hoses must be replaced immediately for safety.

Color Coding and Pressure Control

Proper hose color coding and pressure control prevent 
cross-connections and reduce backflow risks.
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Ventilation and Fume 
Hazards in Brazing



Hazards and risks from fumes 
and toxic metals

Toxic Metal Fumes

Heating filler metals like zinc, cadmium, or lead 
releases harmful fumes causing respiratory
irritation and metal fume fever.

Health Risks of Prolonged Exposure

Long-term exposure to toxic metal fumes can lead 
to serious health issues including kidney damage
and cancer.

Flux Vapors Hazards

Fluoride and borate vapors from fluxes can irritate
workers’ eyes, skin, and lungs during brazing.
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Risks from incomplete 
combustion and poor ventilation

Incomplete Combustion Hazards

Incomplete combustion of fuels produces carbon 
monoxide, a deadly, colorless and odorless gas.

Effects of Poor Ventilation

Poor ventilation lowers oxygen levels, increasing risk of 
dizziness, unconsciousness, and death.
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Safety measures for ventilation 
and fume extraction

Adequate Ventilation Importance

Ensuring adequate ventilation 
removes harmful fumes and 
maintains safe oxygen levels in 
work areas.

Fume Extraction Systems

Extraction hoods and portable 
fume collectors capture hazardous 
fumes directly at the brazing 
source.
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Personal Protective
Equipment and Air Quality

Monitoring



Use of PPE and respirators for 
fume protection

Importance of PPE
PPE is essential when 
ventilation cannot fully 
control hazardous fume 
exposure in the workplace.

Respirator Use
Respirators approved for 
metal fumes and chemical 
vapors provide critical 
protection against inhalation 
hazards.
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Monitoring air quality and 
handling fluxes safely

Air Quality Monitoring

Regular air monitoring
detects harmful gases like
carbon monoxide, ensuring
safety in enclosed spaces.

Safe Flux Handling

Proper storage and 
application of fluxes reduce 
harmful vapor release and 
ensure safe usage.
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