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Maintenance & Restoration: Aircraft Interior Adjustments

requires patience and sweat equity. This is true whether you are repairing old plastic or installing new. The key is to know what's worth saving and what isn't. 
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nuts & bolts



maintenance & restoration Aircraft Interior Adjustments Bringing your seats and such into the 21st centur y JEFF SIMO N



L



et’s take a little journey back in time. Set your “way back machine” to 1975, the heyday of general aviation. What? No “way back machine”? No problem, just drive down to your local airport and climb into the first airplane you see. Chances are you’ll be surrounded by avocado green, harvest gold, and tangerine. Add a dash of cheap yellow plastic and there you are…1975. For most aircraft owners, interior upgrades seem to be relatively low on the priority list. This isn’t necessarily a bad thing, since airframe and engine maintenance is a bit more important than leather seats and a snazzy paint job. However, when time and money permit, updating your aircraft’s interior can be extremely rewarding. It can also change the way you use your airplane in surprising ways. Spending hours at a time in a typical 1970s aircraft seat can be an uncomfortable experience at best. Over time, many owners find they prefer to fly to places closer to home simply due to the discomfort of long trips. However, give those same pilots brand new, ergonomic seats and they may very well begin expanding their horizons. Common use of the term “ergonomics” dates back to the late 1950s, when “human factors engineering” was emphasized by the U.S. military, with a concentration on human engineering and engineering psychology. Unfortunately, it took decades before these concepts made their way into consumer goods and vehicles. Not surprisingly, it was until only recently largely ignored by aircraft manufacturers.



Fortunately, there is a lot you can do to bring your own aircraft into the 21st century, making it more attractive, comfortable, and easier to operate. And, it doesn’t have to cost a lot of money to get started.



Refinish, Re-cover, or Rebuild Aircraft interior refinishing is one of the few maintenance items the FAA permits aircraft owners to do themselves. Specifically, Appendix A of Part 43 of the FARs cites the following as preventive maintenance: “Refinishing 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.” This means you can recover seats and side panels, install carpeting, and replace interior plastic with a simple logbook entry made by you: the aircraft owner. That’s not to say you are exempt from the same rules that certificated mechanics must follow. You still need to perform the work according to the manufacturer’s maintenance manuals. And, you still need the required paperwork and logbook entries. This includes getting burn certificates for any new materials that you install in the aircraft.



If you’re looking to minimize your investment and still update your interior, you do have options. Seats and upholstery can be cleaned or re-covered, and you can repair most interior plastic pieces.



Budget Upgrades If you’re looking to minimize your investment and still update your interior, you do have options. Seats and upholstery can be cleaned or re-covered, and you can repair most interior plastic pieces. EAA Sport Aviation
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maintenance & restoration Even simple side panels can be enhanced with custom pockets for flashlights, pens, and maps.



The simplest solution to covering your interior pieces is to purchase a complete covering kit from an aircraft interior manufacturer. Such manufacturers sell pre-cut carpeting and complete interior upholstery kits for most general aviation aircraft, and the installation is fairly straightforward for the average backyard mechanic. Chair upholstery sets for a typical four-seat aircraft are available for under $1,000. However, this is for basic materials and does not include side panels, armrests, carpeting, etc. Add all of the bells and whistles and the price can climb into the custom interior range, so be sure to evaluate all of your options before proceeding. Another option is to re-cover or replace simple pieces yourself, such as side panels and carpeting, and enlist the help of your local automotive upholstery shop for the more complex work. Be aware, though, that you’re making a trade-off between quality, efficiency, and cost. The art of upholstery design, construction and installation is not one that you can learn overnight. Unless you’re a whiz with industrial sewing, you’ll be hard-pressed to produce the same quality as custom aircraft interior shops without spending a similar amount of money.



Custom Interiors If you have the means, you can go way beyond simple re-covering and truly rebuild your aircraft’s interior with specially contoured seats, improved armrests, or other enhancements to both form and function. However, this type of renovation may not be a “do-it-yourself” job. Many aircraft interior shops can provide complete interior overhauls that will make your aircraft as luxurious as some business jets. They aren’t 108
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cheap, but even if you’re doing most of the work yourself, don’t overlook the value of their assistance for speciﬁc parts of your project. Companies such as Oregon Aero can rebuild seat assemblies with custom, ergonomic cushioning much better than you may be able to do yourself. Other companies, such as Airtex Products Inc. and Air Mod, offer side panels, armrests, and more. Since many of these modiﬁcations require supplemental type certiﬁcates, it pays to use their services. Most original seat supports and padding are fairly worn out after



Using a combination of fiberglass cloth and PVC cement, a patch can be added to the back side of the plastic to repair cracks and resist future damage.



decades of use. Whenever possible, it pays to rebuild or repair the webbing and springs. This is the foundation of everything else in your seats, so it pays to spend some time to do it right. If your cushions are worn or simply not supportive, there are some excellent high-tech “memory” foams out there that contour to the body and provide excellent shock resistance. These are available in a variety



GO DIRECT of densities and thicknesses and must be carefully selected for the proper balance of softness and support. For re-covering, there is a large variety of fabrics, leathers, and synthetic materials available to work with. Since construction and installation labor is typically the greatest project expense, it pays to make sure you’re using the best materials possible for the job. Spend some time researching your options. Have samples sent to you, or visit your local automotive upholstery shop to see some of the materials ﬁrsthand. Just remember that if you’re installing these materials into a certiﬁcated aircraft, you will need to ensure that everything is certiﬁed as ﬂame-resistant and has the proper documentation. If it doesn’t come with it, you can get any material tested by sending samples to companies such as Skandia Inc. (800-945-



7135). For a small fee, it can provide testing a n d d o cu me nt at io n ( FA A Fo r m 8110-3) showing compliance with FAR 23.853 (a).



Interior Plastic







Airtex Products Inc. ...............www.airtex.com Oregon Aero, Inc. ..................www.OregonAero.com Air Mod ....................................www.airmod.com Skandia....................................www.Skandiainc.com SEM ........................................www.sem.ws Sportys ....................................www.sportys.com AmSafe, Inc. ...........................www.amsafe.com Aircraft Spruce & Specialty ...www.aircraftspruce.com



While upholstery work requires a great deal of training and artisanship, repairing your aircraft’s interior plastic simply requires patience and sweat equity. This is true whether you are repairing old plastic or installing new. The key is to know what’s worth saving and what isn’t. All aircraft manufacturers strive to reduce weight in their aircraft. Unfortunately, a fair amount of this weight savings comes from the aircraft’s interior appointments. Thin and lightweight vacuum-formed plas-



tics are used throughout the cabin, around windows and in center consoles, headliners, and baggage compartments. These plastics aren’t very robust to begin with, and they get brittle over time due to UV exposure and temperature changes. The result is cracking around screw holes, along edges, and in just about every other stressed or unsupported location. (If any aircraft manufacturers are reading this, please note I’d readily give up a few pounds of useful load for a



EAA Sport Aviation



109



maintenance & restoration



really nice and durable interior.) The simplest thing to do, it would seem, is to replace any old or damaged pieces with new ones. However, installing new interior plastic can be both expensive and time-consuming. Most interior trim pieces come delivered to your door with a lot of work left to do before they are ready to install. In some cases, it can take hours of trimming and ﬁtting before you can install new plastic pieces. This is largely because no two aircraft are exactly alike. Welcome to the world of hand-built aircraft! Clearly, the best long-term solution is to replace your old, brittle plastic with new ﬂexible pieces. But, there are other options that can breathe 110
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Covering your existing plastic trim can add a rich feel to your interior. The key is to use flexible materials that will contour without creases and folds. Renovating your aircraft’s interior provides a unique opportunity to inspect the entire cabin structure for corrosion.



new life into your current interior. There are many options available when it comes to repairing cracks. A couple of methods I’ve found to be successful in my own plane are the “chemical welding” method and the “patch” method. With either method, be sure to protect yourself with gloves and safety goggles, and always work in a well-ventilated area. The “chemical welding” method



is used by many hobbyists in the construction of plastic models. In this method, an ABS solvent is used to “melt” the two adjoining sides of the crack together. You can get this solvent from any hobby shop, but be sure to test a small section ﬁrst to make sure it doesn’t do more damage than good. One of the beneﬁts of this method is that you can ﬁll gaps in the plastic with a plastic “paste” that you can make yourself. When you’re in the hobby shop picking up the solvent, ask for a strip of ABS plastic of similar color to your aircraft’s plastic. In a small container, melt a few small pieces of the ABS with the solvent. Use just enough solvent to get a thick, paste consistency. This plastic paste is an excellent ﬁller for cracks and holes in your aircraft’s plastic. For more substantial repairs, I prefer the “patch” method. For this method, you need some ﬁberglass cloth and PVC cement. The repair work is done to the back side of the damaged piece so it isn’t visible when reinstalled in the aircraft. Begin by carefully cleaning the repair section with MEK or acetone. Then use some sandpaper to rough up the surface. Next, cut a section of ﬁberglass cloth to ﬁt the entire affected area as a patch. You may also want to prepare a second reinforcing patch that’s smaller than the ﬁrst. Once you have the patches ready, take the PVC cement and lay a thick coat on the entire repair section (back side only). Next, lay the ﬁberglass patch on top of the wet cement and lightly squeegee the cement into the cloth. Pay particular attention to the edges to make sure they’re well coated. If you opt for a reinforcing patch, re-coat the section and repeat the process. Add a small amount of PVC cement on top of the patch to ensure it’s well-saturated but not runny. This technique isn’t the solution to every problem, but I’ve found it often results in a much stronger part that
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maintenance & restoration will resist future damage. Neither of these repair methods do much to improve the outward appearance of the plastic. For this, you generally have two options: painting or fabric covering. Painting plastic is one of the easiest and most effective ways to breathe new life into an old interior. To do it properly, you need to use speciﬁc “dye” paints designed for plastic and vinyl. These are thin paints that preserve the texture of the plastic and do not scrape off. I’ve had excellent results with the SEM line of products. SEM produces dye paints for vinyl interiors, as well as vinyl preparation cleaner. Preparation is extremely important, and the parts must be completely free of any oils or moisture prior to painting. The Vinyl Prep and Cleaner works quite well for this. As a color choice, I’ve found that SEM



112



NOVEMBER 2006



15003 Phantom White vinyl paint/ dye is an excellent match to most modern aircraft interiors. As a ﬁnal step, spray a light coat of SEM gloss clear to ﬁnish the piece and make the plastic look like new. If your plastic is too far gone to paint, you can always cover it. Fabric covering takes a bit of patience to do properly, but the results can be modern and professional. The fabric is carefully ﬁtted and glued to the plastic using either spray- or brush-on fabric adhesives. Only ﬂexible fabrics that can stretch around the plastic contours without showing any wrinkles can be used for this job. Headliner materials often work well, and you can get a variety of options from both aviation and automotive interior suppliers. Don’t forget you will need a burn certiﬁcate for these materials as well.



Corrosion No interior renovation discussion would be complete without discussing corrosion. We like to think of aircraft as having the ability to live forever, but that can’t happen without a constant corrosion management program. Removing the aircraft’s interior presents you with a unique opportunity to inspect and repair corrosion damage that would otherwise remain hidden. Areas around windows and throughout the ﬂoor of the aircraft are especially susceptible. Any corrosion found should be carefully repaired before proceeding with the interior work. Jeff Simon is the president of Approach Aviation, a provider of educational products, tools, and supplies for aircraft owners. Visit Approach Aviation at www.ApproachAviation.com or call, toll-free, 877-564-4457.
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