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JOHN REEP, EAA 14318. Not all plywood is created ... Certain species of wood. â€¢ Thermosetting ... testing of aircraft ply- wood is specified in ASTM D3044-94. 
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All plywood is not created equal JOHN REE P, E A A 1 4 3 1 8



N



ot all plywood is created equal. Therein lies a dilemma. Thin plywood is available from many sources at varied prices, and knowing the difference between them is crucial. One of the most-used materials on my Cub replica is 1/8-inch plywood. The plane’s designer says ordinary door skins are acceptable for most



The author’s Cub replica.
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of the plane’s plywood needs, the kind you buy at the big-box home improvement stores. These come in sheets 3 feet by 6 feet 8 inches high, the size of a door. This plywood is generically known as lauan (sounds like lu-wan with the accent on the ﬁrst syllable). It is made from the “Shorea” family of trees. Manufacturers



create veneer from these trees, and it is glued together in layers to make the plywood. Aircraft Spruce and Wicks sell aircraft-grade 1/8-inch mahogany plywood for about $125 for a 4-by8-foot sheet. That’s 10 times more expensive than lesser grades, plus crating and shipping. With such a huge price difference between generic lauan and aircraft-grade mahogany, one has to ask if it’s worth it to pay 10 times more. Is aircraft grade better, or is it just a marketing gimmick? Some research provides a few answers.



water for three hours. It also has to be marked indelibly with the following: • Manufacturer’s name (or code) • Number of plies • Panel thickness (4 feet by 8 feet by ¼ inch thick, for instance) • Species of face • Species of inner plies • Contract number



• Federal stock number • U.S. (The spec doesn’t explain.) In the accompanying photo, the label on a piece of aircraft plywood shows clearly the Mil Spec, though it seems to take poetic license with the exact wording. One revealing test of the difference between aircraft plywood and lauan



To test for mold and bacteria effects on the glue, it’s dipped in tepid tap water for five seconds and then sits in an 80 degree, 95 percent humidity environment for a week. Aircraft-grade plywood is deﬁned by Mil Spec P-6070 (MIL-DTL-6070C NOT 1), which can be found on the web at www.NSSN.org (“the” search engine for the American National Standards Institute). Reading this document reveals that aircraft plywood must meet high standards. Among them are the following: • Certain species of wood • Thermosetting adhesives of certain acceptable types • The veneer must be cut by certain methods and be of a certain thicknesses • Be of a certain speciﬁc gravity • Shall not contain certain defects There are speciﬁcations for grain direction, sheet sizes, moisture content, and joinery within the sheet. If you’ve never heard of any of these specs, you may have heard about the boil test. Shear testing of aircraft plywood is speciﬁed in ASTM D3044-94 and involves immersion in boiling EAA Sport Aviation
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craft & technique is a simple bend test, which can be performed on 1/8-inch plywood. Cut a narrow strip about a foot long by a quarter inch wide, like a piece of ribbon. Hold one end in each hand. Attempt to bend the plywood. The good stuff with mahogany face plies is stiff and resists bending; the other plywood ﬂexes considerably. Decid-



ing which to use for a wing rib is a no-brainer; the aircraft grade is stronger in all aspects. Aircraft grade is nothing like what you build houses with. The National Institute of Standards and Technology’s Performance Standard for WoodBased Structural-Use Panels describes the testing process to standardize the



plywood used in your house. The important things are how well it holds a nail, how it stands up to humidity, if the glue holding the plies together is durable, how it resists impact and static loads, and mold resistance. Structural plywood has to be strong but does not have to be lightweight, as aircraft plywood must. In addition, it’s relatively inexpensive compared to aircraft plywood.
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is defined by Mil Spec P-6070 (MIL-DTL-6070C NOT 1), which can be found on the web at www. NSSN.org (“the” search engine for the American National Standards Institute).... There are specifications for grain direction, sheet sizes, moisture content, and joinery within the sheet. Some tests of building plywood involve scalding water, but no plywood is boiled. To test for mold and bacteria effects on the glue, it’s dipped in tepid tap water for ﬁve seconds and then sits in an 80 degree, 95 percent humidity environment for a week. It’s then put in contact with mold and bacteria in a test that involves soybean ﬂour. The soybean ﬂour is not unlike the agar in a Petri dish, giving the microorganisms something to eat. If they thrive on the plywood, you obviously don’t want a house made out of it. Finally, structural plywood for the building industry gets stamped like aircraft plywood does, with similar information. Lauan, on the other hand, is not structural but mainly decorative. That’s not to say it has no structural properties, but those it has are ad-
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er, and adding my own experience, if the veneer has no major ﬂaws and you seal it from moisture intrusion, lauan might work. If you have any hesitation, buy aircraft grade. John Reep is a 42-year-old self-employed architect building a Cub replica in his garage. He holds a commercial pilot certiﬁcate and has owned a Grumman Yankee and an Aero Commander Lark.



GO DIRECT



 Each sheet of aircraft grade plywood must be marked with the manufacturer’s name (or code), number of plies, panel thickness (4 feet by 8 feet by ¼ inch thick, for instance), species of face, species of inner plies, contract number, and federal stock number.



equate for such things as skinning the skeletal fame of a hollow wooden door. This frame comes partly from its original use as a disposable material for concrete formwork in Asia; it was never meant to last. At the advice of my plane’s design-



The National Institute of Standards and Technology http://TS.NIST.gov/Standards/ Conformity/upload/ps2-04.pdf ASTM D3044-94 www.ASTM.org/DATABASE.CART/ REDLINE_PAGES/D3044.htm American National Standards Institute www ANSI.org. Forest Products Laboratory wwwFPL.Fs.Fed.us



CAN’T GET ENOUGH OF AVIATION? Join EAA’s Vintage Aircraft Association



Nearly 9,000 members strong, the Vintage Aircraft Association brings together people from around the world who share an interest in the aircraft of yesterday. Members are active restorers and enthusiasts working to keep aviation history alive—and to insure that vintage aircraft stay in the air and ﬂying—for their pleasure and education. Join us today, and begin receiving 12 monthly issues of Vintage Airplane magazine and other exclusive member beneﬁts.



Call 800-564-6322 to to become of member of VAA, or join online at www.vintageaircraft.org EAA Sport Aviation
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