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I plan on updating it an adding more information at a latter date.

"Welding Tech"

MY BACKGROUND: Let me be the first to say I have no welding background besides what I have done in the garage and learned on the Internet. I want you to be aware of my back ground should you question what I say. If you find I have said something that does not make sense or sound right, it may very well be wrong. What I have learned works for me and I believe I have a pretty good understanding of what I am doing. 

Having said that, by showing you a few things I know I think most will find that welding is a skill WELL WITHIN most people's abilities! By allowing people some hands on and giving them some basic information I think anyone can pretty much walk away here with the ability to begin welding on their own. 

SAFETY: First of all, where are your gas cans, your paint cans, your oil cans, etc. Let's get them out of the area you are welding in AND/OR cutting and grinding. I think you will find a chop saw or hand held grinder will throw sparks farther then the welder. Try it at night and you may be spooked at just how far the hot coals go. 

Do you know where the fire extinguisher is?

Take a second look around! Where are the gas cans? The lacquer thinner cans?

I get a flight physical every year. Each year my hearing is checked. I wear ear protection all the time. My ears are holding up pretty well. My father never has and we have to yell at him. You only get one chance at your ears.

Clothing catches fire so watch it. I recommend long sleeves and a tight neck. Welding gives off UV light and if you do very much you WILL get a "Sun Burn". I am not sure that's good for you. 

Obviously we wear eye protection but don't forget the kids and the dogs! 

Electrocution is something else to keep an eye out for; especially TIG'ing. I have seen guys few wire with out a glove, rest their arm against the table, get the wire stuck to the electrode and suddenly the path of electricity is via the body.  I recommend gloves and long shirts just to prevent getting zapped!

I am probably forgetting a few things. Use your head!

MIG:
"Metal Inert Gas" Mig welding uses spooled wire controlled by a hand held trigger to feed the wire. The wire shorts out to the metal creating heat welding the two metals together. The wire fed acts as fill. The welding process is protected by a gas shield. The gas shield can be generated in two ways. One is a flux core wire. A flux core wire has a coating which creates the shield when welding.  The preferred method is to use a gas which is piped through the handle creating a shield while using an un shielded wire. This provides a much cleaner weld with far less splatter. Some people prefer flux core for rusty materials but few people working on classic cars are welding anything rusty. If so it should be cleaned before welding. Frankly I use flux core wire only as an "backup" when I run out of gas. 

Mig welding has become the standard for backyard hobbyist due to it's effectiveness and low cost.  If you are looking for a unit my recommendation is basically to go with the cheapest 110/115 volt unit that comes with a descent gas/regulator setup.  I have the Hobart 135 but I think the current version of this is now the Hobart 140. Prices for this unit are around $460. Not cheap but well worth it. I use this welder on a weakly bases! Of course you would still need some supplies. 

When choosing a wire I believe the unit came with .030.  I moved to .023/.025. This is the thinnest wire you can find for the machine. The thinner the metal you are welding the thinner the wire you will need. I have found that I can weld ANYTHING with the thinner wire. The advantage of thicker wire is it takes less time on larger projects. Let's face it, very few things you weld you will really need a heavier wire. I welded a heavy steel bar on the "box end" I pull behind the tractor. I only had .023 wire at the time. This certainly would have been a project for thicker wire but the thinner wire worked fine. It actually took me a bit longer but worked just fine none the less. Unless you are working on farm equipment or large projects I personally just stick with .023 across the board. Keep in mind, your tips will match your wire!
One issue I did have with a long period of welding was duty cycle. After a lengthy welding session the welder will kick off for a cool down period. Most projects you will never see that. I have seen it a couple times. It is normal on long projects. Walk away, let it cool.

Basic Welding: When welding the joints should fit well. The junction of materials should rely on the weld to hold it together but not for the structural strength itself.  Taking the time to make things fit well ahead of time pays off. Typically steel is coated with something albeit paint, rust protection or rust it self, should be removed prior to welding. The welding process will go much easier with minimal splatter. New steel usually has a protective coating which can be removed with a sander or grinder prior to be welding.  Don't forget to remove coatings from galvanized metal. That stuff splatter bad if not removed. 

Welding technique requires 3 things. First it requires good visibility. You must position yourself to get a good view of what you are doing. Second, it requires good position. You can't throw your arms out straight and make a good weld. You need to hold them in, pull your elbows in or rest them on something, prop your arms, or whatever to get a good control of the handle. Third it requires a feel for what you are doing. Welding angle steel is a good place to start. Welding is fairly easy and a good place to practice technique and to get a feel for welding.  Basic tips:


Hold the gun close


Go back and forth, make sure you get good penetration in the steel. 


For thin metal stitch it so it does not heat up, melt away or shrink

Thin metal such as Fender work can be a little tougher; but not that hard. One of the mistakes I made early on involved welding in one area for too long. The panel on the car I was working on shrinked from the heat. I had to cut it out and start over. To weld sheet metal on a car the method is called "Stitching".  The technique involves welding a small spot in a quick zap, then doing the same somewhere else. You keep filling up different areas with dots until you have welded the entire thing. This avoids building heat in the panel. It also helps keep you from burning through thin metal. 

Mig welding aluminum: You can buy wire for the small welders in aluminum. They say you can "theoretically" weld with it. Maybe you can. I can't. The soft wire gets messed up in the machine and the welding looks more like swish cheese. I have seen companies MIG weld aluminum but in doing so the equipment if high end. If you wish to weld aluminum, let me know if you learn anything. I doubt with "hobby" mig welders you will be able to do much.

TIG: Tungsten Inert Gas. One of the older methods of welding utilizes a torch. The torch heats the metal and the rod is fed in. TIG uses an electric arc to heat the metal like a torch. It heats it in a much more localized area and is much more precise then welding with a torch. When welding TIG, you heat the metal, and push the wire in by hand.  This generally takes more technique then MIG welding but is not as hard as it seems. TIG machines are generally more expensive to start out with then MIG machines.  

Welding Penetration: Often you will see requirements that indicate things like roll bars must be TIG welded and not MIG welded. Is that because TIG is better then MIG? Not necessarily but to an inexperienced welder it is easy to make a nice MIG weld and not have penetration into the steel. When this happens, the rod melts and flows but it does not heat up the underlying metal enough for the two to mix. A joint like this can pop apart very easily. With experience you will see the underlying metal melt and begin to see the penetration.  How is this different from TIG? With a TIP, the pool of metal will flow when the underlying metal becomes liquid. If you made a nice weld with a TIG it flowed into the steel. 

When would you MIG? when would you TIG? I am assuming we are all backyard hobbits here. TIG is much more expensive. Chances are you will buy a MIG and either farm out TIG work or borrows some one's machine. So your going to MIG when you can right? Right off the back anything in heavy metal such as tables, shelving, brackets, etc welds GREAT in MIG. Exhaust pipe welds just fine with MIG but since I have a TIG I do like to use that for exhaust. I prefer MIG or body panels. I believe it is easier to "stitch" without the heat build up with a MIG. Just about anything aluminum you will need to TIG. Keep in mind not all aluminum is weldable. 

Source of steel:  Well now you have a MIG welder, you need shelves, tables, brackets, stands, etc. Where do you get the steel? Don't go to a hardware store!!!$$$ I get mine from Wright Steel (1413 W Florida St west of Fulton). I bought some steel to build a 28x80" table. I bought three 1 3/4" angle 20 foot long (60ft total). Price was $45. I had them cut it in half so I could haul it home.  Wright has all kinds of steel; angles, tubing, sheet, diamond tread, DOM tubing, etc. They also have a scrap pile. If you just need some scraps, walk in and ask them if you could look through their scraps. Most square of tubing comes in 20 or 24 foot sections so if you plan on doing much, either bring a trailer o have them cut it in half for you. 

GAS: Tanks can be bought or rented from a couple places in town. I use Inweld on Fulton. Since I go in a lot, the guy knows me. Using the same place to get your supplies pays off because they become very helpful in the long run. I purchase the largest tank I can buy which is about 4ft tall. Any tank larger you can only rent. In reality you are not really purchasing the tank, but only paying enough not to have to pay for a revolving rental. THIS IS IMPORTANT TO UNDERSTAND. Why? Let's say you go to an estate auction, and they are selling a tank. You bid $50 and buy the tank. You walk back into the welding shop to get it filled, there is a very good chance they will say "Thank you for returning our tank, what can I do for you?" You never really own the tanks; generally. 

I will go over gas types in "Details"

TOOLS:  There are just a couple metal working tools I find are a must. 

Chop Saw. If you plan on doing much, buy a chop saw. Harbor Freight usually has them for $60 or less. It makes chopping metal into size a non-issue. 

Grinder. You will likely need a hand held grinder. Harbor Freight usually has these pretty cheap as well. Great for cleaning metal, shaping metal, cutting specific shapes, and grinding down welds. 

Welding cart. Make your own! The carts sold are either expensive or junk. Make this your first project!

MSC Welding tips. Zinc Primer is used in aluminum aircraft. Why? Because it conducts metal. This is needed in aircraft for dissipation and control of static electricity. Zinc primer is useful to you as well. If you cut some thing up or clean something up and you want to protect the metal till you are ready to weld, spray some Zinc primer on it. Zinc is weldable primer because it conducts electricity. It also gives you a prime or cover something you may not be able to cover latter. 

When you are don, try not to walk away from exposed metal. Clean you welds with a wire brush, and prime them, paint them, but get them coated. 

The Details:  Here are some specific details you will need.

MIG:


Gas:  
75%argon, 25% Co2  mix. This pretty much applies to any steel we'll do.


Polarity: Make sure your internal polarity is hooked up correct for your machine per your manual!

TIG:


GAS: 
Argon for Steel, Stainless and Aluminum


Polarity: DC straight through polarity for Steel



AC for aluminum


TIPS: 
Pure Tungsten (Green Tips) for Aluminum



2% thoriated tungsten (Red Tips) for Steel

