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MANY AIRCRAFT USE EITHER RIGID tubing or flexible hoses for their hydraulic or pneumatic brake, landing gear, and steer- ing systems. For low-pressure. 
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Craft & Technique



Tubing Fabrication for Light Aircraft



MANY AIRCRAFT USE EITHER RIGID tubing or flexible hoses for their hydraulic or pneumatic brake, landing gear, and steering systems. For low-pressure applications (below 1,500 psi), flared tubing with AN fittings is commonly used. AN fittings have a 37-degree flare cone, and all unions, tees, crosses, elbows, and plugs are dyed blue for easy identification. Do not use an automotive flare for aircraft applications because they use a 45-degree flare cone, and they don’t work with the AN fittings. Most general aviation aircraft will use Mil-H-5606 as hydraulic fluid. It’s easily recognized because it’s dyed red.



Most transport type aircraft will use Skydrol in their hydraulic systems, which is dyed purple. Never mix the two types of fluids because the seals and O-rings in the systems will be damaged. Always wear gloves when you handle hydraulic fluid Making flares, bends, and beads and clean up any spills. If the hydraulic fluid spills on RONALD STERKENBERG the tires, rinse them off quickly with soap and water. Presuming you’re working on a general aviation aircraft, the seals and O-rings will be compatible with the hydraulic fluid that you are using. Use MS28775 series O-rings if you use Mil-H-5606.
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Craft & Technique The most commonly used tubing material for low-pressure hydraulic or pneumatic systems is 5052 O aluminum alloy. The most-often used are 1/4 inch, 5/16 inch, 3/8 inch, and 1/2 inch. The wall thickness of this tubing is thin, and it’s important to use the correct bend radius because the tubing will excessively flatten if the bend radius is too small, which could result in fatigue



failure of the tube. Always use a tube bender to make the bends.



Making a Single 37-degree Flare Cut a piece of 5052 O tubing to the right size with a pipe cutter or hacksaw. To use a pipe cutter, insert the tubing inside the cutter and lightly adjust the knob clockwise, rotate the cutter one full turn, and adjust the pressure on the cutter by rotat-



ing the black knob clockwise. Continue this process till the tubing has been cut. De-burr the tubing with a deburring tool. One side of the tool is for the outside, and the other side is for the inside of the tubing. If you don’t have a de-burring tool, you can use a sharp scraper for the inside and a smooth file for the outside. Check the end of the tub-



1.



Visit us on the Web and save! Don’t take chances on your prop. Put Sensenich on the nose. We challenge you to find a safer prop for your homebuilt. For more than three decades our quality, lightweight propellers have been AD-free. Because we not only engineer superior props, we also put each one through a rigorous, 56-point inspection before it ships.



2.



When you’re at 10,000 feet, it’s no time to discover you chose the wrong prop. For years, homebuilt enthusiasts have looked to Sensenich Propeller for the highest quality, most efficient propellers on the market— at the best prices! Ask your kit manufacturer or check out SensenichDirect on the Web. Then go with the quality leader.



Sensenich. Right on the nose. 14 Citation Lane, Lititz, PA 17543 (717) 569-0435 • Fax (717) 560-3725 E-mail [email protected] • Web www.sensenich.com For more information, visit SPORT AVIATION on the Web at www.eaa.org
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5. ing for cracks and dents. Slip a sleeve and flare nut onto the tubing. Loosen the clamping screw and insert the tubing flush with the die block (photo 1). Some people prefer to have the tubing stick out 1/32 inch. Lock the flaring tool firmly with the clamp screw, but avoid holding the tubing while you tighten the clamping screw because the tubing will bend easily. This tool can be used for several different diameters of tubing. Lightly oil the cone with hydraulic fluid, and place the yoke and cone assembly over the flaring tool and align the cone with the tubing (Photo 2). Twist the yoke clockwise to lock it in place. Turn the feed screw down firmly, and continue until a slight resistance is felt. Remove the yoke assembly and flaring tool and check the flare for cracks and overall condition (Photo 3). Slide the sleeve and flaring nut against the flare.



Tube Bending All rigid tubing should have at least one bend in it to avoid excessive vibration. The most common bends are the 90- and 45-degree bends. Tube bending is similar to sheet metal bending, and the finished part is a little shorter than the mold line dimensions. If you have to replace a damaged tube, use the old tube as a template or bend a piece of safety wire and use it as a template. If you have to make a new tube, you can use a simple drawing as a template. Cut a Sport Aviation
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For more information, visit SPORT AVIATION on the Web at www.eaa.org
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6. piece of 5052 O tubing the same dimensions as the template. This tubing will be a little too long, but it can be trimmed at the end. The flared tubing needs to fit perfect without any stress, or it will most likely leak or crack. Place the tube over the first leg of the template and mark off where the bend needs to be with a permanent marker. If you need to make a flare to the end of the tube, make the leg 1/32-inch longer to accommodate for the flare. Insert the tubing into the groove of the bender so that the measured end is left of the form block (Photo 4). Align the two zeros, and then align the mark on the tubing with the L on the form handle. If your measured end is on the right side, then you need to align the mark on the tubing with the R on the form handle. With a steady motion pull the form handle till the zero mark on
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7. the form handle lines up with the 90-degree mark on the form block. Place the tubing on top of the template and check for correct dimensions (Photo 6). Mark off the second bend, insert the tubing from the left into the bender, and make the second bend. Place the tubing on top of the template and place a mark where you want to cut the tubing. If you’re going to make a flare, make the tubing 1/32-inch longer. Make the flares and rinse the tubing with a dry-cleaning solvent before you install it in the aircraft. It’s recommended that the tubing will be tested to 1.5 times the system pressure (Photo 7). A new tube can be operationally tested after it is installed in the aircraft using system pressure.



Making a Bead If you want to connect a hose to a rigid aluminum tube with a hose



8. clamp, it’s a good idea to make a bead. Cut the tubing to size and insert the tubing between the rubber blocks of the holding assembly a few inches away from the end of the tube (Photo 8). Lock the tubing firmly, but be careful. If you squeeze the rubber blocks together too hard, it will deform the tubing. Lightly oil the inside and outside of the tubing end with hydraulic fluid. Insert the tubing into the roller assembly and lock the rollers in place with the clamp screw. Rotate the roller assembly counterclockwise and slightly adjust the clamp screw of the roller assembly to increase the bead. Keep rotating and adjusting the roller assembly until the desired bead has been formed (Photo 9). Remove the beading tools and check the bend for cracks and condition (Photo 10) .
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