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maintenance & restoration



DIY Aircraft Maintenance What you can legally do to maintain your own aircraft Jeff Simon



I



can remember the day I first took the keys to my own airplane as if it were yesterday. It ranks right up there with meeting my wife and the birth of our two kids—okay, maybe a little lower on the scale. What I can also remember is the day after I bought the plane. That’s when reality set in and I realized I had an awful lot of learning to do. If you’re like me, owning your first aircraft represents a significant milestone in your aviation experience. Like many achievements in aviation, each new step presents us with a new license to learn. Being an aircraft owner is no different. The increased convenience and safety of owning your own plane are balanced by the responsibility to manage the airworthiness of the aircraft. Federal regulations stipulate the owner or operator is primarily responsible for ensuring the aircraft is airworthy. This is very important because it means that the pilot, not the mechanic, is the final authority over whether the aircraft is airworthy before flight begins. Regulations aside, being an educated owner is the best insurance



you can have to maintain your safety as well as your investment. Your first step should be to understand your own aircraft’s systems, just as you would normal flight operations. Spending some time with your mechanic during your annual inspection can be a great opportunity to learn about the systems, operation, and maintenance of your aircraft. There is, however, another great way to increase your knowledge of systems, aircraft inspections, and overall safety; the great news is that you can save yourself some money in the process. It’s called preventive maintenance. The regulations specify certain maintenance tasks an aircraft owner can legally perform on his or her own aircraft. Performing these owner-maintenance tasks can give you an opportunity to learn more about the health of your aircraft. It can give you the chance to inspect your plane more closely than might be possible during the average preflight—and it can make you a more informed pilot during an emergency, should one arise. Best of all, it can be



a fun and rewarding experience and might make you a more educated consumer about managing your aircraft’s maintenance.



Maintenance and the Rules So, what do the Federal Aviation Regulations (FAR) allow an owner to do? FAR Part 43 specifies, “the holder of a pilot certificate issued under Part 61 may perform preventive maintenance on any aircraft owned or operated by that pilot which is not used under Part 121, 127, 129, or 135.” This means that the owner or operator of the aircraft is legally permitted to perform certain preventive maintenance without the supervision of a licensed mechanic. However, you need to read Part 43 closely to determine which maintenance tasks are allowed. Also, any maintenance tasks you perform still need to be completed in compliance with all FARs. This includes the proper procedures and logbook entries. So what exactly is preventive maintenance? Appendix A of Part 43 lists 32 items under the heading EAA Sport Aviation
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maintenance & restoration “Preventative Maintenance” (see sidebar). It’s a very detailed list, but it does follow a pretty basic philosophy: The aircraft owner is allowed to do certain maintenance tasks that will help protect the airworthiness of the aircraft, provided it does not involve structural components or involve complex assembly operations. This last part is the kicker. Even something specifically allowed, such as cleaning and gapping spark plugs, cannot be considered preventive maintenance if you need to remove the exhaust system to get to the plugs. What the FAA is trying to do is to encourage aircraft owners to maintain their aircraft throughout the year, not just at the annual or 100-hour inspection. If we boil this long list down to a few key items, we find that the most common preventive maintenance areas involve lubrication/fluids, wear items, safety items, and cosmetic items.



Lubrication/Fluids The following tasks are allowed: QServicing landing gear wheel bearings, such as cleaning and greasing.



QGeneral lubrication not requiring complex disassembly (oil changes, hinge lubrication, etc.). Q Applying preservative or protective material to components where no disassembly of any primary structure or operating system is involved. Q Replenishing hydraulic fluid in the hydraulic reservoir. Q Servicing landing gear shock struts by adding oil, air, or both. Q Replacing prefabricated fuel lines. Q Replacing any hose connection except hydraulic connections.
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The following tasks are allowed: QReplacing safety belts. Q Replacing defective safety wiring or cotter keys. QReplacing seats or seat parts when it does not involve disassembly of any primary structure or operating system. Q Troubleshooting and repairing broken circuits in landing light wiring circuits. QReplacing any cowling not requiring removal of the propeller or disconnection of flight controls.



Decorative Items Wear Items The following tasks are allowed: QRemoval, installation, and repair of landing gear tires. Q Replacing elastic shock absorber cords on landing gear. QReplacing or cleaning spark plugs and setting of spark plug gap clearance. QCleaning or replacing fuel and oil strainers or filter elements. Q Replacing bulbs, reflectors, and lenses of position and landing lights. QReplacing and servicing batteries. Q Replacement or adjustment of nonstructural standard fasteners incidental to operations.



Changing a tire is a relatively straightforward task permitted by FARs. A worn tire (left) or one that shows excessive
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Safety-Related Items



The following tasks are allowed: QRefinishing the decorative coating of the aircraft exterior or interior, excluding balanced control surfaces or when removal or disassembly of any primary structure or operating system is required. Q Making small simple repairs to fairings, nonstructural cover plates, cowlings, and small patches and reinforcements not changing the contour so as to interfere with proper airflow. QReplacing side windows where that work does not interfere with the structure or any operating system such as controls, electrical equipment, etc.



weather damage (center) should be replaced with something new to help ensure your next landing is a safe one.



3UPERCHARGE9OUR/IL&ILTER



Before You Begin Now, before you throw your toolbox in the trunk and head out to the airport for some tinkering, you might want to check out FAR Part 43.13. This is where the FAA ensures that you know what you’re doing before you do it. If you’re going to work on an aircraft, you need to be just as disciplined as the pros are. That means never performing any maintenance task without the proper training, documentation, and tools. It also means that you need to make the same logbook entries that your mechanic would. The best place to start is with the manufacturer’s parts and maintenance manuals for your aircraft. FARs require the use of the manufacturer’s current maintenance instructions when performing any work on an aircraft or aircraft component. This information is found in the manufacturer’s manuals, including the parts and repair manual, as well as the Service Bulletins, Service Letters and Service Instructions published by the manufacturer of the item in question. One of the best ways to save money and learn about your aircraft is to buy the parts and maintenance manuals for it, and then consult them whenever there is a
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maintenance & restoration question or problem. As an added benefit, if you have the correct part number for a component when calling a supplier, it’ll increase the likelihood that you will get the right part the first time. Another great source of mainte-



FAR PART 43, APPENDIX A Preventive maintenance is limited to the following work, provided it does not involve complex assembly operations: (1) Removal, installation, and repair of landing gear tires. (2) Replacing elastic shock absorber cords on landing gear. (3) Servicing landing gear shock struts by adding oil, air, or both. (4) Servicing landing gear wheel bearings, such as cleaning and greasing. (5) Replacing defective safety wiring or cotter keys. (6) Lubrication not requiring disassembly other than removal of nonstructural items such as cover plates, cowlings, and fairings. (7) Making simple fabric patches not requiring rib stitching or the removal of structural parts or control surfaces. (8) Replenishing hydraulic fluid in the hydraulic reservoir. (9) Refinishing decorative coating of fuselage, wings tail group surfaces (excluding balanced control surfaces), fairings, cowlings, landing gear, cabin, or cockpit interior when removal or disassembly of any primary structure or operating system is not required. (10) Applying preservative or protective material to components where no disassembly of any primary structure or operating system is involved and where such coating is not prohibited or is not contrary to good practices. (11) Repairing upholstery and decorative furnishings of the cabin or cockpit, when the repairing does not require disassembly of any primary structure
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nance information is FAA Advisory Circular 43-13. This is the FAA’s “bible” of approved repair procedures that apply to almost any type of general maintenance task for which the manufacturer may not have published specific instructions. In it, you’ll find guidelines for everything from safety wiring to torque values to aircraft hard-



ware and structural repairs.



When You’re Done After you’re through, you can’t fly until you log the work, because the FARs require that all maintenance be appropriately documented in the aircraft’s logbooks. This applies to owner maintenance as well. Any time you perform main-



or operating system or interfere with an operating system or affect the primary structure of the aircraft. (12) Making small simple repairs to fairings, nonstructural cover plates, cowlings, and small patches and reinforcements not changing the contour so as to interfere with proper airflow. (13) Replacing side windows where that work does not interfere with the structure or any operating system such as controls, electrical equipment, etc. (14) Replacing safety belts. (15) Replacing seats or seat parts with replacement parts approved for the aircraft, not involving disassembly of any primary structure or operating system. (16) Troubleshooting and repairing broken circuits in landing light wiring circuits. (17) Replacing bulbs, reflectors, and lenses of position and landing lights. (18) Replacing wheels and skis where no weight and balance computation is involved. (19) Replacing any cowling not requiring removal of the propeller or disconnection of flight controls. (20) Replacing or cleaning spark plugs and setting of spark plug gap clearance. (21) Replacing any hose connection except hydraulic connections. (22) Replacing prefabricated fuel lines. (23) Cleaning or replacing fuel and oil strainers or filter elements. (24) Replacing and servicing batteries. (25) Cleaning of balloon burner pilot and main nozzles in accordance with the balloon manufacturer’s instructions.



(26) Replacement or adjustment of nonstructural standard fasteners incidental to operations. (27) The interchange of balloon baskets and burners on envelopes when the basket or burner is designated as interchangeable in the balloon type certificate data and the baskets and burners are specifically designed for quick removal and installation. (28) The installations of anti-misfueling devices to reduce the diameter of fuel tank filler openings provided the specific device has been made a part of the aircraft type certificate data by the aircraft manufacturer, the aircraft manufacturer has provided FAA-approved instructions for installation of the specific device, and installation does not involve the disassembly of the existing tank filler opening. (29) Removing, checking, and replacing magnetic chip detectors. (30) The inspection and maintenance tasks prescribed and specifically identified as preventive maintenance in a primary category aircraft type certificate or supplemental type certificate holder’s approved special inspection and preventive maintenance program when accomplished on a primary category aircraft provided: (i)They are performed by the holder of at least a private pilot certificate issued under Part 61 who is the registered owner (including co-owners) of the affected aircraft and who holds a certificate of competency for the affected aircraft (1) issued by a school approved under Sec. 147.21(e) of this chapter; (2) issued by the holder of the production certificate for that primary category aircraft that has



tenance, you must log the type of maintenance or inspection and a brief description of the extent of the inspection. You must include the date of the work and aircraft total time in service, plus time in service for the part, if applicable. Finally, you must sign it and give your certificate number and type of certificate.



a special training program approved under Sec. 21.24 of this subchapter; or (3) issued by another entity that has a course approved by the Administrator; and (ii)The inspections and maintenance tasks are performed in accordance with instructions contained by the special inspection and preventive maintenance program approved as part of the aircraft’s type design or supplemental type design. (31) Removing and replacing selfcontained, front instrument panelmounted navigation and communication devices that employ tray-mounted connectors that connect the unit when the unit is installed into the instrument panel (excluding automatic flight control systems, transponders, and microwave frequency distance measuring equipment [DME]). The approved unit must be designed to be readily and repeatedly removed and replaced, and pertinent instructions must be provided. Prior to the unit’s intended use, an operational check must be performed in accordance with the applicable sections of Part 91 of this chapter. (32) Updating self-contained, front instrument panel-mounted Air Traffic Control (ATC) navigational software databases (excluding those of automatic flight control systems, transponders, and microwave frequency distance measuring equipment (DME) provided no disassembly of the unit is required and pertinent instructions are provided. Prior to the unit’s intended use, an operational check must be performed in accordance with applicable sections of part 91 of this chapter.



A typical oil change entry would be entered in the engine logbook as follows: 11/3/04 3000TT Airframe, 1200SMOH Engine Drained oil and replaced with 7qts. 20W50 Oil. Replaced 48110 oil filter and safety wire. Collected oil sample for analysis. Engine test-run and no leaks noted. Bob Smith Owner, pilot certificate #11223333 Doing your own preventive maintenance can be extremely rewarding. Not only will you save some money by utilizing your own sweat equity, but you’ll also become intimately familiar with the ongoing condition of your aircraft. Even if you don’t want to swing your own wrench, FAR Part 43, Appendix A gives you the means to delve much deeper than the average preflight. It works to an aircraft owner’s advantage to do at least one ownerassisted annual. It is an invaluable way to learn all about the inner workings of the aircraft. Not only will it make your preflight inspection more meaningful, but also it will leave you much more prepared to diagnose and manage any inflight mechanical failures. If you choose to do your own preventive maintenance, who knows where it might lead? Perhaps your next trip to EAA AirVenture Oshkosh will be to decide which experimental aircraft you’ll be building.



Jeff Simon is the president of Approach Aviation, a provider of educational products, tools, and supplies for the aircraft owner. He has also produced a video series, The Educated Owner, which gives the owner’s perspective on buying, managing, and maintaining general aviation aircraft.
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To start receiving e-Hot Line this week, visit the members only site at www.eaa.org, or simply click on the “Subscribe to e-Hot Line” box on the home page.
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