






[image: PDFHALL.COM]






Menu





	 maison
	 Ajouter le document
	 Signe
	 Créer un compte







































Maintenance & Restoration: Oiling Up
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maintenance & restoration Oiling Up The lifeblood of your aircraft engine JEFF SIMO N



O



il is the lifeblood of your aircraft’s engine. It serves a variety of functions from basic lubrication to thermal management, contaminant removal, and corrosion protection. It does all of these things with little intervention on our part. As pilots and aircraft owners, all we need to do to keep these critical functions going is select the proper oil for the job, ﬂy the plane, and change the oil at the proper intervals. Most piston aircraft oil systems consist of a reservoir, a pickup tube with a ﬁnger screen, a mechanical pump, a ﬁlter or screen, an oil cooler, a pressure regulator, and a galley for oil distribution throughout the engine. The oil reservoir, or sump, is typically found at the bottom of the engine and is the storage point for most of the oil in the engine. Maintaining a larger amount of oil than the engine really needs in circulation dramatically increases the thermal mass of the oil and prevents it from overheating. It also gives the engine a large reserve of lubricant, in case of an in-ﬂight leak. Most aircraft engines are designed to hold up to four times the minimum amount of oil that the engine can run with. That provides some buffer of protection. However, an in-ﬂight leak can empty the engine in precious little time, so it pays to land right away if you notice oil loss in ﬂight. The ﬁnger screen is the engine’s ﬁrst line of defense against sucking chunks of metal through the oil system and into the engine’s moving parts. This screen should be inspected at every oil change, and of course, anything found in this coarse screen is cause for grounding of the aircraft until the engine is thoroughly checked.



Engine oil pumps should be good for the life of the engine. That being said, owners of Lycoming engines have had their fair share of experience with oil pump replacements through Lycoming’s on-again, off-again series of oil pump airworthiness directives (ADs). If you own one of these engines, make sure your engine is in compliance with the latest, and hopefully ﬁnal, version of this AD: 9609-10.



Keeping It Cool The next stop for the oil is the oil cooler. If the oil gets warm enough, a mechanical thermostat valve called a vernatherm directs oil through the oil cooler, or directly into the oil screen/ﬁlter. Filtering engine oil is the prime way aircraft engines eliminate contaminants from the path of moving parts. Silicon particles from inhaled sand and dust as well as metal particles and carbon from the combustion process can all make their way into the engine oil. Almost all piston engines originally came from the factory with oil screens. While these ﬁne screens have the advantage of being reusable, they are not as effective at removing contaminants as an oil ﬁlter. Therefore, engines with oil screens should have their oil changed every 25 hours of operation versus every 50 hours for oil-ﬁlter-equipped engines. The ﬁnal stage for the oil is into the oil galley to be distributed onto all of the moving parts of the engine (and propeller in constant-speed equipped aircraft). Just before entering the galley, the oil passes through a pressure-relief valve that regulates the pressure for this circulating oil. This is an easily adjustable valve, and your engine should



Changing the oil regularly is the only real way to remove corrosive acids from the engine.
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maintenance & restoration be set up to keep the engine oil pressing “in the green” during all engine temperatures and speeds.



Selecting the Proper Oil Aircraft oils need to perform in a wide range of environments including various temperatures and, in some cases, storage periods between ﬂights. A variety of oil types are available to best match these operating needs. The most basic categories of oil are straight-weight and multi-weight. Straight-weight oil such as AeroShell W100 is a single viscosity. This is actually straight SAE 50-weight oil with the addition of additives such as ashless dispersant cleansers, lead scavenging agents, and acid neutralizers. Mineral oil is straight-weight oil that has no chemical additives, and it’s typically used in engine and cylinder break-in to assist with the seating of rings. All straight-weight oils perform extremely well in relatively stable, warm temperatures. The most common types of multiweight oil are AeroShell 15W50, Phillips 20W50, and ExxonElite 20W50. These oils perform better than straight-weight oils over a wide temperature range. The numbers in the name of the oil indicate the range of straight-weight oils that the multigrade covers. For example, 20W50 oil has the viscosity of 20-weight oil in low temperatures for faster lubrication on cold starts and the viscosity of 50-weight oil in high temperatures to protect the engine after it is fully warmed up. Some multi-weight oils are at least partially synthetic. That is what the term “semi-synthetic” means. A portion of the contents are man-made synthetic lubricants mixed with natural petroleum from crude oil. Because of their synthetic components, they’re much more expensive than their straight-weight cousins. To select the best oil for your aircraft, consider the temperatures the aircraft will be ﬂying with as well as the frequency you will be running the engine. As with other mechanical sys112
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Installing a quick drain makes it possible to change the oil without removing the lower cowling.



tems, letting the engine sit for extended periods of time is an invitation for corrosion damage. However, simply running the engine on the ground is not enough to prevent a problem. Byproducts of the combustion process are water and acids that become suspended in the oil. Flying the aircraft for at least 30 minutes with the oil temperature above 180°F will help evaporate water from the oil. Changing the oil regularly is the only real way to remove corrosive acids from the engine. If you ﬂy often in relatively stable temperatures, straight-weight oils are just as effective as multi-weights and can save you a lot of money. However, if the aircraft sits for extended periods of time between ﬂights, highend oils such as Exxon Elite are speciﬁcally developed with anti-corrosive additives to help protect your engine. They’re not cheap, but they are a lot less expensive than engine work. The most common form of owner preventive maintenance is the oil change. As stated earlier, aircraft with



An old juice container is just the right shape to catch excess oil when removing the filter, and keeps the job from getting messy.



oil ﬁlters should have the oil changed at least every 50 hours. If your plane has an oil screen, the oil should be changed every 25 hours. In addition to the number of hours on the oil, time also matters. Regardless of the number of hours on the oil, it needs to be changed at least every four months.



What You’ll Need Before you begin, gather the proper supplies together. You will need new oil, new oil ﬁlter, drain hose, oil bucket, oil analysis kit, wrenches for the oil ﬁlter, and rags to clean up any spills. The ﬁrst step in the oil change is to warm up the oil. It’s a good idea to ﬂy the airplane to bring the oil up to temperature just before draining it. Once you’re back on the ground, begin by attaching a clean hose to the quick drain valve and positioning a bucket to collect the oil. Before you start draining, get your oil sample container ready. It’s important to get a clean sample, so clean the hose and let the oil run from the drain for a few seconds before ﬁlling the sample container. You need to ﬁll only about half of a container for an accurate sample.



Oil analysis is an important part of monitoring your engine’s health. At every oil change you should take an oil sample and send it in for analysis. The oil analysis shop will send you back a record of the current results as well as previous tests. For oil analysis to be truly useful, you must sample the oil at every oil change. This is because an individual sample doesn’t tell you as much as the trends do. Every engine produces slightly different levels of chrome, aluminum, iron, and other metals. While the levels need to stay in the safe range, it’s the trends that can tell you how the engine is really doing. If you see a notable increase in any of the metals, you will know to look further into what might be happening inside the engine. This will help you identify a problem before it gets serious. Once the oil has been drained, close the drain valve and remove the hose. Be sure to check that the valve is securely closed. Next, check the ﬁnger screen. Remove the safety wire, then loosen and remove the plug and screen. The screen can then be inspected for contamination and metal. If no EAA Sport Aviation
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maintenance & restoration problems are found, put a new gasket on, re-torque the plug, and safety wire it per the manufacturer’s instructions. Now it’s time to remove and replace the ﬁlter. Again, begin by removing the safety wire. Next, slightly loosen the ﬁlter with a socket wrench and position a container to catch excess oil from the ﬁlter as you remove it. I ﬁnd that cutting an orange juice jug to ﬁt underneath the ﬁlter works quite well. Then you can simply loosen and unscrew the ﬁlter. Once the ﬁlter is off, let the engine drain off any residual oil while you inspect the old ﬁlter and prepare the new one. You should always cut open your old ﬁlter to inspect it for metal. A good ﬁlter cutter will make this job much easier. Once the outer shell is removed, use a hacksaw or knife to cut each end of the ﬁlter element and remove it from the core. Once the



Specialty tools, such as this oil filter torque wrench, make filter changes a breeze.
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You can become an EAA Lifetime Member for $975. Enjoy all the wonderful benefits of EAA Lifetime Membership knowing you played an integral role in keeping the love of Recreational Aviation alive for future generations.



ﬁlter element is free, it can be spread out and inspected for metal ﬂakes and other debris. If you ﬁnd any metal ﬂakes, get your mechanic involved before ﬂying the aircraft again. The new ﬁlter has a rubber gasket on the base that you need to lubricate prior to installation. While you can use engine oil to lubricate the gasket, Dow DC-4 is a much better lubricant for the job. Write the engine information, date, and engine time on the ﬁlter, pre-ﬁll it with some oil, and handtighten it back on the engine. Then torque the ﬁlter using the torque values recommended by the manufacturer. Specialty tools, such as an all-in-one oil ﬁlter torque wrench, can make both removal and reinstallation much easier. Now it’s time to safety wire the oil ﬁlter. Safety wiring is one of the most important skills an owner can have,



Proper safety wiring is essential. Use 6-8 twist per inch and ensure that the safety wire pulls in the proper direction.
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maintenance & restoration and it’s used throughout the aircraft to prevent critical parts from loosening or moving. If you know how to use safety wire, you’ll know how to inspect it, and you can identify other potentially dangerous problems. I’ll cover the basics of safety wiring, but unless you have already been trained, have your mechanic give you a handson lesson to make sure you do it properly and always have your mechanic inspect your work. There are really two ways to safety wire, by hand and with a pair of safety wire pliers. For most oil ﬁlters, use 0.041-inch safety wire. Begin by cutting a length of wire a few inches longer than double the distance between the safety wire holes. After threading the wire through the lug on the engine, fold it back on itself. Then begin twisting the wire clockwise so you have about six to eight twists per inch. When you have reached the
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other safety hole, feed one of the free leads through, pull both leads tight, and continue twisting in the opposite direction for about an inch. Finally, snip off all but the last ¾ inch or so and use a pair of needle nose pliers to bend the excess, twisted wire over on itself. This prevents people from getting snagged or cut by the free end of the wire in the future. Safety wire pliers make the twisting job much easier. When you’re done, the safety wire must be tight, and most important, it must be installed in a way that will prevent loosening of the wired component! This means you need to examine the parts and use a wiring path that will tend to pull the parts tighter, rather than allowing them to loosen at all. In this case, the oil ﬁlter tightens in a clockwise twist. So, you should position the safety wire with light tension pulling the ﬁlter



clockwise. Refer to your mechanic and Advisory Circular 43.13 for more information on proper safety wire procedures. Finally, reﬁll the engine with oil, and you’re ready for a test run. It’s important to test-run the engine and inspect it for leaks before taking it back into the air. Taking the time to do your own oil changes will not only save you money, but also help keep you in tune with your aircraft. After all, the more you know about your aircraft, the safer and more enjoyable ﬂying will become! Jeff Simon is the president of Approach Aviation, the leading provider of educational products, tools, and supplies for aircraft owners. To learn more about aircraft ownership and maintenance, visit Approach Aviation at www.ApproachAviation.com or call 877/564-4457.
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