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Welding
You Must Understand the Types of Welding 

You May See in General Industry or 
Construction. What are three types?

1. ______________
2. ______________
3. ______________

Are the Hazards All the Same?



What Type of Welding is This?



What Type of Welding is This?



What Type of Welding/Cutting is This?



What Type of Welding is This?



What Type of Welding is This?







1910 Subpart Q

 1910.251 – Definitions
 1910.252 - General Requirements
 1910.253 - Oxygen-fuel gas welding & 

cutting
 1910.254 - Arc welding and cutting
 1910.255 - Resistance welding



1926 Subpart J

 1926.350 – Gas Welding & Cutting
 1926.351 – Arc Welding & Cutting
 1926.352 – Fire Prevention
 1926.353 – Ventilation & Protection in 

Welding, Cutting & Heating
 1926.354 – Welding, Cutting & Heating in 

Preserved Coatings



Incorporated by reference

 ANSI Standards

 Compressed 
Gas Association 
Standards



Other Related OSHA Standards
 1910.102 - Acetylene
 1910.104 - Oxygen 
 1926.350 - Gas welding and cutting
 1926.351 - Arc welding and cutting
 1926.352 - Fire prevention 
 1926.353 - Ventilation and protection in welding, 

cutting, and heating 
 1926.354 - Welding, cutting, and heating in way 

of preservative coatings 



Most Frequently Cited - 2009
 1910.253(b)(4)(iii) Oxygen cylinder storage

1926.350(a)(10)    Separation: Distance
 1910.253(b)(2)(ii)  Cylinder storage – Inside of 

buildings
 1910.252(b)(2)(iii) Protection from rays

1926.353(d)(1)(iii) Protection from ultraviolent 
rays

 1910.254(d)(9)(iii)  Arc welding/cutting –
damaged cables        

 1926.351(b)(2)       Maintenance of cables



Most Frequently Cited - 2009

 1910.253(b)(2)(iv) Valve caps
1926.350(a)(1)      Valve protection caps

 1926.350(h) Regulators/gauges in working 
order 

 1926.352(d) Fire extinguishing equipment in 
area 



Welding Terminology
Arc welding
 Carbon Arc Welding CAW
 Gas Metal Arc Welding GMAW
 Gas Tungsten Arc Welding GTAW
 Plasma Arc Welding PAW
 Shielded Metal Arc Welding SMAW
 Stud Arc Welding SW
 Submerged Arc Welding SAW



Welding Terminology
Oxyfuel Gas Welding
 Oxyacetylene Welding OAW
 Oxyhydrogen Welding OHW
 Pressure Gas Welding PGW



Welding Terminology
Brazing
 Diffusion Brazing DFB
 Dip Brazing DB
 Furnace Brazing FB
 Induction Brazing IB
 Infrared Brazing IRB
 Resistance Brazing RB

 Torch Brazing TB



Welding Terminology Slang

 Stick
 MIG
 TIG
 Sub Arc
 Gouging
 Plasma Cutting
 Torch Cutting



Welding Call Outs



Welding – Types & Typical Symbols
 FILLET – Type of weld, 

approximately triangular cross 
section joining two surfaces at 
approximately exact angles to 
each other.

 SEAM – A type of welding, 
continuous weld made between 
or upon overlapping metal 
parts.



Welding – Types & Typical Symbols

 BEVEL – A type of groove 
weld in which one member 
has a joint edge beveled 
from one side

 V-Groove – A groove weld 
in which the joint edge of 
each member is beveled 
from the similar side.



AISC Welding – Best Practices
 Certified Welders (Weld Certs)
 Welding Procedures (WPS)
 Setting up the Welding Machine Properly
 Use of Amp Meter
 Weld Electrode (Rod) Storage in Rod Oven
 Weld Gauges (to visually Inspect the Weld)
 Weld Inspections by Qualified Persons



AISC Weld Procedures



Fire Protection

 Remove fire hazards from the welding area

 If fire hazards cannot be removed then guards 
must be used

 Suitable fire extinguishers must be maintained 
in a state of readiness









Fire Watch

 Required when a major fire hazard exists,

 Flammable materials within 35 feet

 Flammable materials more than 35 feet away 
could easily catch on fire

 Must continue for at least 30 minutes after 
welding work is finished



Exercise

 Find in Subpart Q Where it Requires a Fire 
Watch to Remain in the Welding Area 30 
Minutes AFTER the Welding has been 
Completed.

Answer: 29CFR 1910.252(a)(2)(iii)(B)



Copyright 
 



Copyright 
 



Fire Prevention & Protection

Cutting or welding is not permitted in:

Areas not authorized by management

Sprinkled buildings when protection is impaired

The presence of explosive atmospheres



Welding & Cutting Containers

 Cleaned thoroughly of flammable materials such 
as greases, tars, acids, or

 Connections to the container must be 
disconnected or blanked



Fall & Trip Hazards

 Welders exposed to falls must be protected by 
use of guardrails or fall protection equipment

 Keep welding cable clear of passageways, 
ladders, and stairways



Is This What You See in Your Plant?



Eye Protection
 Helmets or hand shields must be used 

during all arc welding & cutting operations, 
excluding submerged arc welding

 Attendants must also be provided with 
proper eye protection



Eye Protection, cont.
 Goggles or other suitable eye protection must 

be used during all gas welding operations

 Spectacles without side shields, with suitable 
filter lenses are permitted for use during gas 
welding operations on light work, for torch 
brazing or for inspection











Eye Protection, cont.

Welding Operation Shade No.
Shielded metal-arc welding                           10
Gas-shielded arc welding (nonferrous) 11
Gas-shielded arc welding (ferrous)       12
Soldering 2
Torch brazing 3 or 4
Heavy cutting, 6 inches and over                5 or 6



Protection from Rays
• 1910.252(c)(1)(ii) Screens in General Industry

• 1926.351(e) Shielding. Whenever practicable, 
all arc welding and cutting operations shall be 
shielded by noncombustible or flameproof 
screens which will protect employees and other 
persons working in the vicinity from the direct 
rays of the arc.



Protection from Rays - The Real Story

 Welding Flash Hazard 
is Within 35 ft. 
Boundary

 www.twi.uk: 10 
meters

 U.S. Army Health & 
Hygiene

 AWS Table 
 Outside of 35 ft. No 

Significant Hazard Is 
Present



Respirators

 When proper ventilation cannot be provided a 
respirator is required 

 SCBA must be provided in IDLH Atmospheres







Confined Spaces

 Gas cylinders and welding machines must be 
left outside of the space

 Heavy equipment mounted on wheels must be 
securely blocked to prevent movement

 The space must be ventilated with clean, 
breathable air by a mechanical system





Confined Spaces
 Means of emergency retrieval must be provided

 An attendant with a pre-planned rescue procedure 
must be located outside the space

 The attendant must be trained in the hazards of 
confined spaces





Confined Spaces
When arc welding is suspended for any 
substantial period of time:
 Electrodes must be removed from the holders
 Holders must be located so that accidental 

contact cannot occur
 The machine must be disconnected from the 

power source



Confined spaces
When the torch will not to be used for a 
substantial period of time:

 Valves must be closed & gas supply positively 
shut off at some point outside the confined 
area 

 Where practicable, the torch and hose must 
also be removed from the confined space



Oxygen-fuel gas welding

 Acetylene cannot be used at a pressure in 
excess of 15 psig or 30 psia

 The use of liquid acetylene is prohibited

 Only approved apparatus may be used



Oxygen-fuel gas welding

 Portable cylinders used for the storage and 
shipment of compressed gases must be 
constructed in accordance with the regulations 
of the U.S. Department of Transportation, 49 
CFR Parts 171-179.



Acetylene 
Cylinders are filled 
with Calcium 
Silicate



Oxygen-fuel gas welding
 Cylinders must be legibly marked to identifying 

their contents

 Markings must not be easily removed

 Whenever practical, the marking must be 
located on the shoulder of the cylinder







Cylinder Storage
 Cylinders stored in buildings must be in a 

well-protected, well-ventilated, dry location

 Stored away from heat sources

 20 feet from highly combustible materials 

 Stored in assigned places away from 
elevators, stairs, or gangways. 



Cylinder Storage

 Storage space must be located where cylinders 
will not be damaged or tampered with

 Cylinders must not be kept in unventilated 
enclosures

 Empty cylinders must have their valves closed



Cylinder Storage
 Oxygen and acetylene cylinders in storage 

must be separated by 20 feet or a 1/2 hour fire 
wall

 The cap must be in place except when 
cylinders are in use or connected for use



Indoor Cylinder Storage

Fuel
Gas

O
x
y
g
e
n

 Well protected
 Well insulated
 Dry
 Twenty feet from 

flammable or 
combustible 
materials

20 Feet







Cylinder Storage
 Cylinders in storage must be limited to a total 

gas capacity of 2,000 cubic feet or 300 pounds 
of liquefied petroleum gas

 Storage in excess of 2,000 cubic feet or 300 
pounds must be in a separate room or kept 
outside

 Storage rooms or compartments must have no 
open flames and be well ventilated







Is This Correct Storage of an Oxygen Cylinder?



Oxygen-fuel gas welding
 Cylinders, valves, couplings, regulators, 

hose, and apparatus must be kept free from 
oily or greasy substances.

 Oxygen cylinders or apparatus must not be 
handled with oily hands or gloves. 
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Transporting Cylinders

 When transporting cylinders by a crane, a cradle 
or suitable platform must be used

 Slings or electric magnets must not be used
 Valve-protection caps must always be in place
 Regulators must be removed
 Caps must not be used for lifting



Transporting & Moving  Cylinders

 Valve protection caps must be in place and 
secured.

 Hoist cylinders by cradle or pallet…not by 
choker, magnet or valve cap. 

 Cylinders must be secured on truck, cart, or 
other device while in use & upright at all times.











Oxygen-fuel gas welding

 Cylinder valves must be closed when work is 
finished

 Valves of empty cylinders must be closed



Oxygen-fuel gas welding

 Cylinders must be kept away from welding 
operations so sparks or flames will not reach 
them, or shields must be used

 Cylinders must not be placed where they 
might become part of an electric circuit



Oxygen-fuel gas welding
 Cylinders must be kept away from radiators, 

piping systems, layout tables, etc., that may be 
used for grounding electric circuits such as for 
arc welding machines

 Tapping an electrode against a cylinder to strike 
an arc is prohibited

 Cylinders must never be used as rollers or 
supports



Oxygen-fuel gas welding
 Before connecting the regulator, the valve must 

be opened slightly for an instant and then closed 

 Always stand to one side of the outlet when 
opening the cylinder valve

 Equipment must be installed and used in a 
manner approved by the manufacturer



Protective Equipment, Hose & Regulators

Pressure relief devices: 
 Service piping systems must be protected by 

pressure relief devices set to function at not 
more than the design pressure of the systems 
and discharging upwards to a safe location





Oxygen-fuel Gas Welding
Piping Protective Equipment
 Fuel-gas and oxygen piping systems must 

incorporate protective equipment 

 Prevents backflow of oxygen into the fuel-gas 
supply system

 Prevents passage of a flash back into the fuel-
gas supply system





Flash Arrestors -The Real Story
 Flash Back Occurs at the 

Torch Head
 Flash Arrestors Should 

be Installed at the Torch 
Head

 Many New Torch Heads,  
(victor) have flash 
arrestors built in

 Mfg. State – Installation 
of another set of flash 
arrestors not 
recommended







Oxygen-fuel gas welding
 Hose for oxy-fuel gas service must comply with 

the Specification for Rubber Welding Hose, 
1958, Compressed Gas Association and 
Rubber Manufacturers Association

 When parallel lengths of oxygen and acetylene 
hose are taped together, not more than 4 inches 
out of 12 may be covered by tape



Oxygen-fuel gas welding
 Hose connections must comply with the 

Standard Hose Connection Specifications, 
1957, Compressed Gas Association

 Hose connections must be securely fastened 
to withstand twice the pressure to which they 
are normally subjected 

 Hose showing leaks, burns, or other defects 
must be repaired or replaced



Pressure-Reducing Regulators
 Pressure-reducing regulators must be used only 

for the gas and pressures for which they are 
intended. 

 Regulators and gauges may only be repairer by 
skilled mechanics who have been trained to do 
so.



Pressure-Reducing Regulators

 Gages on oxygen regulators must be marked 
"USE NO OIL“

 Connections on regulators must be inspected for 
leaks before use



Arc Welding & Cutting
 Workers designated to operate arc welding 

equipment must be properly instructed and 
qualified

 Control apparatus must be enclosed except 
for the operating wheels, levers, or handles





Arc Welding & Cutting

 Terminals for welding leads must be 
protected from accidental contact by 
personnel or metal objects

 Electrode holders must be placed so that 
they cannot make contact with persons or 
other objects















Good welding hood but 
inadequate skin protection



Arc Welding & Cutting
 Cables with splices within 10 feet of the holder 

must not be used

 The welder should not coil or loop welding 
electrode cable around parts of his body





Damaged 
Lead







Resistance Welding – Safety Controls

 Installation
 Thermal protection
 Personnel
 Guarding
 Spot and seam 

welding machines 
 Voltage
 Capacitor welding

 Interlocks
 Guarding
 Shields
 Foot switches
 Stop buttons
 Safety pins
 Grounding



Test
 What is the minimum storage distance 

between Oxygen and Acetylene Cylinders?
 Answer – 20 Ft. or ½ Hour Fire Wall 5 Ft. 

High
 What is the danger of oil on a Oxygen 

Cylinder Gauge?
 Answer - Fire or Explosion Danger
 How Long is a Fire Watch Required to 

Monitor the Work Area After the Welding Has 
Ended? Why?

 Answer - 30 Minutes, Metal Retains Heat!



Test
 You Can Spice a Welding Lead within 5 ft of 

the Electrode Holder? True or False?
 False – No closer than 10 Ft.
 The Welder’s Helper Must Wear the Same 

Eye Protection as the Welder? True of False?
 Yes



What Can Happen When you 
DO IT WRONG!



Thank You For Attending!
Final Questions?

1-800-NC-LABOR
(1-800-625-2267)

www.nclabor.com



Handouts
Place all handouts at the end of this presentation
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