
Steel Fabrication 

Creating steel sculpture through the 
process of cutting and welding steel 



Safety for Welding 
• You need to wear natural fiber 

clothing and closed toed, non-
synthetic shoes.  Preferably leather 
boots. 

• You should wear a leather welding 
jacket and gloves. 

• You need to tie back hair and a 
cotton hat or bandana is 
recommended. 

• Remove jewelry. 
• For some operations you may need a 

respirator or fume mask. 
• The light from welding/cutting 

processes is harmful to your eyes.  
You must wear tinted goggles or a 
helment.  They are catagorized by 
shades of darkness.  You need at least 
a #5 shade for gas operations.  For 
MIG and Arc welding you need at 
least a #10 shade.  For TIG weding 
you need at least a #12 shade. 



Site Prep 

• Make certain you work area is clear of flammable 
objects. 

• Utilize clamps/vises to stabilize your work. 

• Make certain that the hoses will not have sparks falling 
on them and they are not laying across hot metal. 

• Keep the tanks at least 5 feet from any ignition source 
(torches, cigarettes, other welders). 

• Make certain that you are mentally sharp enough to 
handle power tools.  If you have been using substances 
that may alter your state of mind or are feeling ill, do 
not use welding equipment! 

 



Oxy-Acetylene Welding Torches 

The taller tank with the green hose is generally 
the oxygen.  The valve stem on oxygen should 
be open fully to take pressure of the stem.   
 
The shorter tank with the red hose is the fuel 
line.  The valve on this tank should never be 
opened more than a full turn.  This allows the 
user to turn the fuel off quickly in case of an 
emergency. 



Always make certain your tanks are upright and chained.  If one of the tanks 
has been on its side, you need to leave it upright for at least one hour. 
 
Before opening the valve stems, make certain the regulator handles spin 
freely and that all of the knobs on the torches are shut.   
 

Righty tighty. Lefty loosey. 
 
 



Gas Welding gauges are 
dual stage gauges, 
meaning that one dial  
shows the amount of gas in 
the tank and the second 
shows the amount of 
pressure in the line. 
 
Always open valves slowly 
and do not look at gauges 
when you first open the 
valves.  If they are opened 
to quickly, the pressure of 
the gas can blow out the 
glass in the gauge. 
 



For cutting operations 
generally the fuel will be set 
about 5psi and the Oxygen 
will be set at about 20psi. 
 
For welding/brazing 
operations the fuel should 
be set at the same pressure 
as the size of the tip and the 
oxygen should be set at 
twice the fuel pressure. 
 
IT IS EXTREMELY IMPORTANT 
NOT TO SET THE FUEL AT 
OVER 15PSI! 



Welding/Brazing Torch 

Torch head for cutting operations 



Regardless of the type of torch head you are using, make certain they are 
clean – use tip cleaners when you start, when you get flashbacks and 
when you stop using the torches before you put them away. 



Using a torch striker, light the torch. 
Open the valve until the smoke just 
goes away from the flame and so that 
the flame is not jumping away from the 
tip.  
Now open the oxygen torch until the 
inner cone or cones define.  
 
If you are using the cutting torch, there 
will not be a change in the flame until 
you open the upper oxygen lever.  For 
final adjustments, you should fully 
squeeze the cutting lever  and make 
final adjustments so that the cones are 
defined  
  
You should adjust the flame to a 
neutral state.  This means that the 
amount of fuel and oxygen are 
balanced so that there is not an excess 
of either gas. 



Flame should be adjusted to a neutral state.  The reducing state  adds 
carbon to the weld and is cooler.  An oxidizing flame will cause the 
metal to rust as you weld/cut. 



Oxy-Acetylene Cutting 



You can braze or weld with the oxy-acetylene torch set up.  Brazing uses a lower 
temperature filler rod such as brass to join a higher temperature metal such as 
steel.  This is most effective on thinner metals.  Welding uses a like metal to join 
a similar metal.   

Oxy-Acetylene Welding  



• First you coat the filler rod with a flux 
 
•  Heat the base metal until you see a 
shiny weld pool. 
 
•  Dip the filler rod into the weld pool. 
 
•  Move the torch to create a new weld 
pool and dip the rod into the weld pool. 
 
•  You may use a circular motion with the 
torch to move the weld pool. 
 
•  Do not just use the torch to melt the 
rod onto the base metal.  The filler rod 
must be dipped into a hot weld pool to 
create a strong bond. 
 



When work is complete 

• First close the valves on the tanks. 

• Bleed the lines so that there is not gas reading 
in the gauges. 

• Loosen the stems on the gauges so that they 
turn freely. 

• Make sure the knobs on all the torches are 
fully closed. 

• Allow the torches to cool before winding them 
on the tanks. 

 



Safety Gear (Personal 
Protective Equipment or 
PPE) for arc, MIG and TIG 
welding as well as plasma 
cutting. 





Arc Welding uses the resistance of electricity to create a very high amount of heat 
by “arcing” across an open gap in a circuit.  This process uses a flux coated filler 
rod as a consumable electrode.  The flux coating burns to create a gas shield 
which prevents the metal from oxidizing while welding. 

SMAW: sheilded metal arc welding (Stick Welding) 
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Mig Welding (GMAW): 
Metal inert gas welding 
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Tig welding – Tungsten Inert Gas (GTAW) 

Originally called Heliarc welding, 
because it used Helium as a shielding 
gas.  Tig welding was perfected in 1941. 









Preparing Tungsten 






