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TIG Torch Essentials Getting a handle on TIG setup Ron Alexander



Y



ou have a nice, new tungsten inert gas (TIG) welding unit and safety gear, including the proper welding hood with eye protection. So, where to begin? How do you set the machine up, what fillers should you use, and how should you practice before pointing the torch at the airplane structure you’re building or repairing? For this discussion, we’ll use the Lincoln 185 TIG unit to illustrate the steps for proper set up for welding. The first step is to find a suitable location for your welding machine. The unit needs to have air circulating around and through it. It should be on a level surface, and a cart designed for the unit provides secure mounting for the gas bottle and makes moving the combined components easier. Remember, the gas



Figure 1



bottle needs to be chained in place on the cart. Before plugging in the unit, be sure to set the input voltage correctly as outlined in the manual. Electrodes & Filler Material Tungsten electrodes come in different diameters, and a 1/16-inch electrode works well for most aircraft welding. For 4130 steel, you need a 1/16-inch, 2 percent thoriated electrode, easily identified by a red band on the electrode itself. For thin aluminum, a 1/16-inch pure tungsten electrode is recommended, and it wears a green band. You will usually have to purchase 1/16-inch electrodes because most machines come with 3/32-inch electrodes and collets. Table 1 is a complete list of tungsten electrodes and color codes. Table 2 provides infor-



Figure 2



mation on tungsten electrodes matched by base metal and shielding gas. What filler material you need depends on what you’re welding. For example, with 4130 steel use 1/16, or .045, ER80S-D2 filler material. In the designation, ER stands for electrode rod, 80 stands for a minimum of 80,000 pounds per square inch tensile strength, S is for solid wire, and D2 tells us that there is .5 percent molybdenum and high levels of manganese and silicon to wet out the bead profile. For 3003 aluminum, use ER4043 filler material. Lincoln Electric offers the Gas Tungsten Arc Welding Guide Book that is an excellent guide for new TIG welders. This book lists various metals and the filler materials needed for each type.



Figure 3
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aircraft building You’ll need: ■1/16-inch electrodes or electrodes for the metal you are welding (buy a few extra) ■ 1/16-inch collet ■ 1/16-inch collet body ■ Filler material for the metal you are welding Tungsten electrodes and filler materials are available through your local welding supply store.



Setting Up The TIG unit comes assembled, but you’ll need to check for the proper input voltage and electrical hookups. Make sure it’s off before you plug it in. Attach the torch cable end and the foot control unit. Set up your welding table and attach the work clamp. Place the argon gas bottle onto the cart and attach the regulator to the argon cylinder and the



torch connection to the front of the machine and to the cylinder regulator. Prepare the electrode you’ll be using by grinding it to a conical shape (Figure 1). You don’t want it ground to a fine point because it will not be able to hold the amperage. If ground to a fine point, the electrode could possibly “spit” some tungsten into the weld. Remember, to prevent tungsten contamination, the grinder used to “dress” the tungsten must not be used for any other applications. It’s also advisable to remove the grinding rests to prevent the tungsten from being caught between the rest



The amperage should be set according to the thickness of the metal being welded. For most aircraft applications, 50 amps will be sufficient.



hese are the first tools you need to buy T when you re-cover your airplane. Anyone who has used them will tell you they’re the next best thing to having one of our staff right beside you. The VHS tape and the DVD will give you the Big Picture, and the manual will walk you step by step through every part of the process. You’re never on your own when you’re using Poly-Fiber.
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and the wheel. You may either hold the tungsten between your thumb, index, and middle finger, and rotate it against the grinding wheel—as in Figure 2—or use an inexpensive cordless drill and chuck the tungsten in the drill, which rotates and holds the tungsten without burning your fingers (Figure 3). Either way will work; however, do not allow the grinding wheel to become grooved, as this tends to distort the taper of the tungsten while grinding (Figure 4). Try to keep the wheel properly dressed and flat to the surface. Care should also be taken to collect the dust and not breathe the grinding residue. Remember that the red band electrodes are thoriated, and the dust is contaminated with thorium. It’s a good idea to have a vacuum attached to your grinder to collect the dust. Once the tungsten is sharpened as shown in Figure 5, it must be blunted to about 1/10 the diameter of the electrode to prevent “spitting” of the tungsten. Spitting is when the tung92
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sten melts off and becomes part of the final weld. Now you can set up the torch using the 1/16-inch electrode, collet, and collet body. The electrode should extend out beyond the ceramic cup about twice the diameter of the electrode itself, as shown in Figure 6. That means 1/8-inch beyond the cup when using a 1/16inch electrode. Be sure all controls on the unit are set properly. When welding 4130 steel, the unit should be in TIG mode with negative DC polarity, as shown in Figure 7. If you’re welding aluminum, set AC polarity, as shown in Figure 8. Set the amperage according to the thickness of the metal. For most aircraft applications, 50 amps will be sufficient. The rule of thumb is 1 amp per .001 in metal thickness. For example, if you’re welding .040, then use 50 amps as the maximum setting. Never set the amperage at a high value such as 175, because if you accidentally press the foot pedal (that controls the amperage) farther than intended, you get too much amperage and will damage the base metal. Like a car’s gas pedal, the TIG foot control varies the current flow to the electrode or, in simpler terms, how much heat you apply to the weld. When welding aluminum the current should be set to about 125 amps. Now turn the unit on. There will be a 15-second gas pre-flow when the power is switched on. Set the flow meter to flow 30 cfh, or if it’s a flow regulator, to a presEAA Sport Aviation
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aircraft building sure of 15 PSI as shown in Figure 9. Remember to protect your eyes and then begin the welding process by depressing the foot control. This will energize the torch and establish an arc with the work piece. As you depress the pedal, gas will pre-flow prior to energizing the torch. This will ensure a clean weld. When you release the pedal the TIG torch



will be de-energized and gas flow will continue for a 15-second post-flow that will shield the weld and tungsten electrode as they cool. Next month we’ll get started with practice welds and techniques to help you produce TIG welds that have both the properties and the appearance you want on your airplane project.
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Figure 8
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