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Sr. Farm Skills Demonstration

Oxy-Fuel Cutting of Mild Steel
(1) Its a common sight in almost all farm shops. The oxy-fuel cutting torch has been a mainstay of on the farm metal fabrication and repair, for well over 75 years.
(2) Overshadowed in modern metal fabrication manufacturing by more sophisticated plasma cutters, saws, and hydraulic shears, the lowly cutting torch is often overlooked in 21st century shop training. Are your touch cuts ready to weld, or do you finish the cut with a hammer and a grinder?
(3) We feel that the oxy-fuel cutting torch, in the hands of the trained farmer or rancher, is still the single best tool at a producers disposal to solve a host of on the farm metal repair or construction problems.

(1) Good  


. I’m 


(1), and with me today are 



(2), and 


(3).

(3) We are the Sr. Farm Skills team from the A&M Consolidated FFA Chapter.

(2) And today we will demonstrate proper use of the oxy-fuel cutting torch, in a way that should allow you to make it your best friend as you work to keep down both repair and construction cost on your farm or ranch. (poster 2)
(3) One of the many advantages of oxy-fuel cutting system is the fact that it is a proven technology. Despite over 75 years of trying to improve its simple design, the equipment and techniques remain virtually unchanged in the 21st century.

(2) The oxy-fuel rig is unquestionably an effective, fast, and safe way to cut mild steel in all positions. In skilled hands this work horse can do beautiful work, saving producers time and money.

(1) This piece of equipment also gives producers the advantage of being widely available. Oxygen, acetylene, propane, hoses, tips, and parts are all readily available from suppliers in any community. Parts and supplies to keep other forms of metal equipment working can be hard to get and expensive.

(3) You would be hard pressed to find a more versatile piece of shop equipment. Cutting, heating, bending, welding, brazing, hard surfacing, and even removal of tough rusty bolts can all be accomplished with the cutting rig.
(1) Another huge plus for the cutting rig, is its ability to go anywhere, any time. Since it does not depend on electricity or compressed air, it can easily be transported to remote locations for “in the field” repairs to farm equipment or fence construction where no electricity is available.

(2) But we feel the biggest advantage of the oxy-fuel cutting system is its low cost. For less than $300 a new high quality rig can be purchased and bottles can be rented. In many cases the first repair more than pays for its initial cost. (flip to poster 3)

(1) The list of tools needed to cut metal with a torch is a short one. We highly recommend the purchase of a cutting torch kit, such as this one, that contains all the needed regulators, hoses mixing tube and tips. Oxygen and acetylene bottles can be purchased or leased from local suppliers at very reasonable prices. Carts, such as this one can be made or purchased. We really like this one for concrete shop floors, but for outdoor use on rougher terrain, we recommend larger wheels.
(3) High cuffed gloves, soap stone, marking and measuring devices will be used in our demonstration today. But with the proper techniques, there will be no need for a grinder while using your cutting rig

(2) Before we proceed we feel a word about safety is in order. While completely safe if properly operated, compressed oxygen and acetylene are extremely dangerous if misused or mistreated.

(1) We will refer to proper safety techniques in our demonstration, but time constraints won’t permit a complete description of all safety concerns, you will need to observe to properly operate your cutting rig.

(3) Excellent information on safe operation is provided with all high quality brands of oxy-fuel equipment. They should not only be completely read, but followed exactly to insure the safety of the operator and the equipment.
(2) Just like other forms of hot metal work a cotton shirt and pants, and appropriate footwear insure both comfort and safety for the operators of this equipment. All eye protection must meet Z87 standards and we highly recommend safety glasses under a shade 3 face shield for maximum protection when cutting by this method.

(3) We will make a maximum effort to control stray sparks. As with any hot metal work a fire extinguisher rated for class A, B, or C fires should be fully charged and readily available prior to starting any cutting job.

(1) The first step in safe operation of the rig is proper adjustment of regulators. Today we will be cutting ½” mild steel. The Victor handbook tells us our #1 tip is more than adequate for metal of this thickness. We will use 35# of oxygen and 5# of acetylene for a tip of this size. I will turn the oxygen valve on all the way; then adjust the regulator to 35 psi.
(2) Manufacturers recommend the acetylene valve be opened only ½ a turn and acetylene line pressure set at 5 psi for metal of this thickness. Higher pressures waste gas and increase operation costs needlessly. Under no circumstances should acetylene be operated at pressures higher than 15 psi. Additionally, never transport or operate the acetylene bottle in the horizontal position.

(3) Note also we have purposely installed the regulators at a slight upward angle. In the rare event of a diaphragm failure, the operator would be less likely to be hit if the regulator bonnet blew.

(1) To make a square cut on clean mild steel, first mark the line with a square and soap stone. Soap stone won’t disappear in the heat like chalk and is easily visible under the shade 5 lens we use for cutting.

(2) With the regulators set, the torch should be adjusted to a neutral flame. Light the acetylene and turn the torch up until there is no smoke produced by the fuel gas. Then slowly add oxygen till the feather goes away. When the oxygen lever is depressed the feather should not reappear.
(3) Lower the tip about 3/8” above the plate to preheat the metal. You will need to wait until the metal turns cherry-red, then depress the oxygen lever all the way, angle the torch slightly into the cut, and proceed to cut the line
#1
 marked. (Straight cut)

(2) Notice the cut is straight and little to no slag is present.

(1) 
#2
 turned the torch off by cutting the fuel gas off first, allowing the oxygen to blow the flame out outside the torch.

(2) Manufacturers recommendations disagree on shut-down procedures, and some call for cutting the oxygen off first, then the fuel gas.
(3) We prefer to cut the fuel gas off first. This keeps carbon deposits from collecting inside the torch.

(1) You may have noticed 
#2
 started off the edge of the metal when making this cut as is shown in this diagram. He/she did so to assure him/herself a complete cut on the first pass. Beginners often overlook the location of the oxygen orifice in the center of the cutting tip and begin their cut in this location (Point to poster) resulting in a cut like this. (Show judges incomplete cut)

(3) In farm repair or construction it is sometimes necessary to start a cut in the middle of the metal instead of on the edge. This situation requires a different technique than 
 #2
 demonstrated and is called a piercing cut. We have marked a 1 ½” hole with this pattern on this ½” plate and I will cut it out.
(2) For this piercing cut the torch is adjusted to the same pressure and to the same neutral flame as before. Since the hole to be cut will be scrap, 
#2
 will preheat in what will be the hole and raise the torch as he/she depresses the oxygen lever. Lifting the torch as you depress the oxygen lever reduces the likelihood of sparks from the initial cut clogging the tip. (Pause) Expect it to take a little longer to preheat in the middle of your metal than it did on the edge.

(1) After a hole is blown completely through the plate, 
 #2
 will lower the torch as before and move to the line and complete the circular cut. (Demonstrate)

(3) Notice the cut is complete, smooth, and little slag is present.
(1) While no one can doubt the exceptional quality of the oxy-acetylene cut, farmers and ranchers often find significant advantages to the use of propane as a fuel gas. Propane is easily accessible, very inexpensive, and much safer to transport, since the bottle can be both transported and operated in the horizontal position.

(2) The tip of a neutral oxy-acetylene flame burns at about 2700 degrees while the oxy-propane flame only gets up to 1750. For the farmer who only uses the rig as a cutting tool, propane is more than adequate to cut mild steel.

(3) Oxy-propane cutting will require only the addition of a propane bottle like this one and this special propane torch tip. This two piece tip supplies 12 heating flames instead of the six flames found on the standard oxy-acetylene cutting tip. These additional flame holes compensate for the lower heat produced by the propane flame.

(1) To change out the bottles simply shut down the acetylene side of the system and remove the regulator. Remember all threads on the fuel gas side of the system are left-handed. The same regulator that was used on the acetylene bottle fits directly on this propane cylinder. (Demonstrate)
(3) Whenever a cylinder is not in use place a protective steel cap over the valve. This insures the safety of the valve in the event the bottle fell over. If the bottle falls over without the protective cap the brass valve could easily break. 

(1) After tightening the nut counter clockwise we will check for leaks with soapy water. (Demo) The absence of soap bubbles indicates a complete seal.

(2) A word of caution. Hoses are available in two types. Type R hoses are designed to use exclusively with acetylene and were the type generally issued with older torch kits. Most of the newer torch kits now come with type T hoses suitable for all fuel gasses including both acetylene and propane. Running propane through these older type R hoses for extended periods of time can dry them out from the inside and eventually cause clogged tips or hose failures. If you choose to convert to propane we recommend changing to these type T hoses.

(1) I will now remove the acetylene cutting tip and replace it with the propane one. (Pause for demo)
(2) You may have noticed that _____________ is wearing highcuffed leather gloves to protect himself from a flame that was just burning at 2,700 degrees. 

(1)Like earlier, I will turn the propane valve ½ a turn and adjust the regulator to 5 psi. I will now adjust the oxy-propane flame to a neutral flame and demonstrate a straight cut by this method. (Demo)
(3) The only difference we have noticed is a longer pre-heat time prior to depressing the oxygen lever. Otherwise the technique is the same. After just a little practice many a confirmed acetylene fan has been converted to propane cutting for ease of handling, convenience, and economy. (#1 show the judges the cut) 

(3) To shut down the rig simply close off both the oxygen and acetylene cylinder valves. Once the cylinders are closed bleed both the lines and coil the hoses. Now your rig is ready to store for another day.
(1) To summarize we would like to reemphasize a few major points….. (Flip to summary poster)

(2) Read and exactly follow all manufacturer’s recommendations for safe use of the equipment.

(3) Adjust gas pressure to manufacturer’s charts to insure clean cuts and economical operation.

(1) Select proper clothing and eye wear for both comfort and safety while cutting.

(2) Use the techniques we demonstrated for fast, clean cuts.

(3) Consider the possibility that propane might be a safer and more economical way to meet the metal cutting needs of your operation.
(1) Whether for repair or new construction, the oxy-fuel cutting torch is hard to beat for dependability, portability, and cost effectiveness.

(2) It will take a little practice, but by using the few hints we have demonstrated today, you should be able to use the hammer for driving nails and the grinder before the cut and not after. 

(3) We hope you have enjoyed our demonstration and thank you for your kind attention.

