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AIRCRAFT BUILDING



INSPECTING AIRCRAFT WOOD Part II BY RON ALEXANDER In the December 1998 issue of Sport Aviation, I began a discussion of aircraft wood. Wood is a material used on a large number of aircraft in some way. Several kit aircraft are constructed entirely of wood while others may only have a few pieces adding to the cosmetics of the airplane. Many antique and classic airplanes were manufactured with wooden spars and ribs, or at the very least wooden stringers forming the fuselage. Because of the extensive use of wood in all types of airplanes it is necessary to thoroughly examine everything that is involved in selecting wood for initial construction or replacement. As a review, Sitka spruce is the accepted standard for aircraft quality wood. Other alternative woods were previously discussed such as Douglas fir, white pine, and western hemlock. Each has its own advantages and disadvantages. Spruce is usually the desired choice of wood by the custom aircraft builder but it is often difficult to purchase. Let's briefly review the legal requirements for materials in a type certificated (production aircraft) and in an experimental aircraft. To repair or replace a wooden member on a production aircraft you must be able to trace the source of the material. In other words, if you are going to use a blank piece of wood, such as spruce, to manufacture a spar the origin



of the material needs to be known. This can be accomplished by obtaining a copy of the mill certificate proving that the piece of wood was graded in accordance with a military specification — Mil Spec 6073. This piece of paper is adequate proof of origin. The mechanic (IA) who returns your aircraft to service after the spar repair certifies that the piece of wood used to form the spar has been properly inspected and is airworthy. Remember that the wood supplier is not going to certify the wood



B



FIGURE 1 QUARTER SAWED (A) AND PLAIN SAWED (B)



as being aircraft quality. Since experimental aircraft are exempt from FAR Part 23 (Airworthiness Standards) the custom builder can legally use any material to construct an airplane. HOWEVER, safe practice and common sense must prevail. The builder of an amateur-built airplane should use the same quality of wood necessary in a production aircraft. You are not required to have any proof of origin. As a matter of fact, you can purchase wood for use in your airplane from a local lumberyard. This is often done but caution is advised. You must



know what type of wood you are purchasing and its quality. Purchasing from an aircraft supply company will ensure that the wood meets Mil Spec 6073 and is of the proper type. The builder of an amateur-built airplane should select and inspect wood for use in their airplane as though their life depends on it because it does. Let's outline how to properly select and inspect wood for use in all types of aircraft. There is not an abundance of information that is easily accessible regarding aircraft quality wood. A few good articles have been published such SPORT AVIATION 107



as the series in the EAA Experimenter written by Bob Whittier. This series began in April 1996. I would certainly recommend it for your review. Perhaps the best publication available is a government bulletin titled ANC19. I do not believe it has been printed for quite some time, but it is available through the EAA Information Services. A government subcommittee on military and civilian aircraft design along with the Forest Products



Laboratory issued this bulletin. It was first published in



April 1951. It is a very comprehensive guide to inspecting wood. A companion publication, ANC-18, is also available. It discusses wood strengths and the design of wood aircraft structures. I would recommend ANC-19 as being the most beneficial for the custom builder. Military Specification #6073 originated in November 1945 as Specification #AN-S-6b. This number was replaced by Mil Spec 6073 in March 1950. The military required aircraft wood used in their aircraft meet the specifications outlined in 6073. This specification covers only spruce and does not directly apply to other types of wood. However, it provides the most comprehensive guide for inspecting any type of wood for use in aircraft. Mil Spec 6073 also refers to ANC-19 as part of its content. If you will use the two publications together they will provide adequate inspection criteria. FAA Advisory Circular 43-13 also provides supplemental information regarding aircraft wood. You as the builder or restorer of an aircraft are primarily responsible to ensure proper wood is placed within your airplane. Do not depend solely upon the aircraft supply company or the kit manufacturer. Even though they thoroughly inspect wood prior to shipping you must be fa-



Note the slight color difference between fir (darker) and spruce.



Flat grained wood



miliar with the necessary requirements of aircraft quality wood. If you are going to purchase from a local lumberyard, the inspection process becomes even more critical.



Let's continue with a detailed discussion of proper identification and inspection of aircraft wood.



IDENTIFYING TYPES OF WOOD It is often difficult to distinguish the different types of wood that are available for use in your aircraft. We must largely rely upon the supplier of the material to correctly identify the type of wood. People who work with wood daily can easily make the distinction between types. It will be advantageous to you to understand the general characteristics used to make proper identification even though they are often mistakenly used. These characteristics arc listed in ANC-19. Most of them are not definitive, as you will see. They are discussed as a possible method of identification and to illustrate the confusion that can often exist when identifying types of wood. ••.•••-...-.



Example of a pitch pocket.



COLOR Color is often sufficient for identification but it is not foolproof. The color of a piece of wood will vary according to the amount of moisture, exposure to light, natural decay, etc. The color may actually vary in any one type of wood. This is interesting to note and can be useful information when we are inspecting wood. 108 JANUARY 1999



Example of heartwood and sapwood on the same board.



There are three distinct regions in a typical log. The first is the bark, next is a light colored wood called the "sapwood," and the third region is termed the "heartwood," The heartwood is found in the inner parts of the log and is usually darker in color. In Sitka spruce the sapwood is normally white and the heartwood a pale reddish brown. Sapwood usually constitutes a small part of the lumber cut from spruce and fir. There is no difference in strength between the heartwood and the sapwood. It you encounter such a contrast in color as shown in the accompanying picture, it should have no affect on the strength of the wood.



ODOR AND TASTE Some types of wood such as fir have a characteristic odor. If you are familiar with this odor or if you can compare it



with known samples, this method of



identification may be helpful. The taste is usually very similar to the odor. Be advised that you cannot use either odor or taste in identifying types of wood with any degree of accuracy.



WEIGHT There is not a specific weight that can be assigned to a particular type of wood. It is variable even among the



rate method of identification. So, if all of these methods of identifying wood are inaccurate, how do you know what you are purchasing? The answer is that you must rely upon the supplier. A copy of the mill certificate should be definitive as to type. ANC-19 provides volumes of information on identifying types of wood. Experts working with wood daily find this to be an easy task; you and I do not. The point of the discussion is to be sure you know what you are placing in your airplane. Do not take any chances with woods that are not suitable for use in aircraft.



INSPECTING WOOD Once you have ascertained that you are, in fact, using the proper type of wood, the next step is to inspect the piece of wood for defects. Understand



that I am speaking about wood that will



be used in a major structural component part, such as a wing spar. Non-critical components do not have to possess the rigid requirements that will be outlined. You should also realize that finding a perfect piece of wood is very rare. ANC-19 states, concerning the quality of aircraft wood, "The influence of certain blemishes or imperfections is



frequently overemphasized, causing



unnecessary rejection of suitable material. Furthermore, since the effects of defects depend not only on their character and size, but also on their location in the piece and on the kind and magnitude of stress to which the piece is subjected, it is both possible and practical to admit some defects." As previously stated, we have two basic references for use in inspecting wood for our aircraft. These are Mil Spec 6073 and Bulletin ANC-19. Mil Spec 6073 was written specifically for three types of spruce: Sitka, red, and white. Other woods are discussed in ANC-19. Our discussion will focus on Mil Spec 6073 using it as a guide to inspect all types of wood prior to installation in an aircraft. In general, when the lumber grader inspects a shipment of wood according to Mil Spec 6073, each piece of wood must be graded with respect to defects. However, only 1 board out of every 20 boards need be graded for specific gravity and moisture content. If one sample meets the requirement, the other 19 do not have to be inspected. Each of the graded samples is then further tested for brashness. We will define and discuss brashness later. Let's examine each of the detail requirements in Mil Spec 6073.



same type of wood. Because you can-



not accurately apportion a definite weight, specific gravity is often used to describe wood as being light or heavy in weight. Specific gravity is defined as the ratio of a body to the weight of an equal volume of water at some standard temperature. Specific gravity can be difficult to calculate, so weight per cubic foot is often substituted. Mil Spec 6073 allows the use of



weight per cubic foot. As you can see,



AIRWOLF SAVED MY LIFE ! There I was, flying along, 7,000', solid IFR, over mountainous terrain in my Cessna 210 when my 10 SMOH turbo in my newly overhauled engine self destructed. No longer able to hold altitude and no alternate within 200 miles, I limped my airplane for the next 1.5 hrs to safety. Upon teardown, the FA.A. found both the top end of my engine and my oil filter packed full of metal. Amazingly, we couldn't find an ounce of metal in the



bottom end. The Airwolf Filter System trapped the metal and kept my engine from seizing. I owe my life and the lives of my three passengers to Airwolf. Eternally Grateful, Larry Snyder. EAA# 250625
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Only $89.95



weight is not an accurate determinate of a specific type of wood.



HARDNESS This method of classifying wood has been used throughout the years. You may have heard it discussed by wood experts. Hardness of wood sim-



ply means its resistance to cutting or indentation. Certain types of wood are



purported to be harder than others. Actually, the hardness of wood is greatly



affected by its moisture content and density. That also makes it an inaccu-



Shown installed on Continental O/IO470, 520, 550



Shown installed on Lycommg O235-IO540



Airwolf Filter Corp. • 15369 Madison Rd. • Middlefield, OH 44062 800-326-1534 • 440-632-5136 • 440-632-1685 Fax • web site: www.airwolf.com



Be sure to visit our outdoor booth at Sun 'n Fun ' 98



Airwolf not only helps engines last longer, we make flying safer. For information, use SPORT AVIATION'S Reader Service Card



SPORT AVIATION 109



MOISTURE CONTENT



6 rings per inch



Growth Rings Per Inch FIGURE 2



2/3 h



Edge Grain (Minimum)



Flat Grain (Maximum)



1 I n



Diagonal Grain FIGURE 4 FIGURE 3



The specification calls for the wood to be either air dried or kiln dried until the moisture content is between 8-12%. This is the content necessary to meet the Mil Spec when the shipment leaves the mill. Obviously, the wood will not retain this moisture content when it arrives in Arizona or Florida. Wood will give off or take on moisture from the surrounding atmosphere until the atmosphere moisture matches or equals that of the wood. Wood shrinks as it loses moisture and swells as it gains moisture. ANC-19 provides a table to determine shrinkage versus moisture content. As an example, a 5% loss of moisture
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equates to less than 1.5% shrinkage.



You can determine the moisture content of a piece of wood by weighing and drying a sample piece. This is outlined in ANC-19. There is only one problem — you will have to cut off a



piece of your spar about 2 feet in



length. There is not a simple way for you to determine moisture content of wood. Even when it is determined you cannot do much about it. When you varnish a piece of wood you seal in most of the moisture that is presence



at that time.



GRAIN—FLAT OR EDGE GRAINED MATERIAL You have no doubt heard the term quarter sawn or vertical grain wood.



When selecting wood for your airplane pay attention to this requirement.



When inspecting wood you will encounter two types of cuts — quarter sawed and plain sawed. You will want the piece of wood to be quarter sawn. An edge grained (quarter sawn) piece



of wood is defined as one in which the



nal surface will be accurate as long as



very difficult to set up specific requirements for local deviations. You may observe steeper slopes such as a wave in the grain. As long as it is isolated it should not affect the strength. The general slope, however, must not exceed the one in 15. This deviation will be very apparent to you when you view the board. Curly or uneven grain is fairly common and is allowed as long as it does not extend over more than one-quarter of the width of the face of the board at not more than one place every four feet of length. These guidelines apply to spruce and all other alternative woods that may be suitable for aircraft use.



the piece of wood is truly edge grained. Western hemlock and white pine also should have a minimum of six per inch; however, Douglas Fir must have a minimum of eight annual growth rings per inch. Remember that growth rings per inch are not necessarily definite criteria for strength and will vary according to the type of wood. You should question the use of the wood for spar material if the rings per inch are in excess of the number required at any place on the spar.



PITCH POCKETS AND BARK POCKETS Pitch pockets are small, lens shaped openings found within an annual growth ring. They are usually longer than they are wide sometimes several inches in length. They occasionally will contain resin. Pitch pockets are common in spruce and fir. A bark pocket is a patch of bark that is enclosed in the wood. They resemble pitch pockets but are usually smaller. Both pitch and bark



RINGS PER INCH The annual growth rings per inch should be measured and compared to the m a x i m u m allowed. On Sitka spruce, there should not be fewer than six annual growth rings in any one inch. These rings are measured in the radial direction on each end of the board. Measurement on the longitudi-



annual growth rings make an angle of



45° or more with the wider surface of



the board. A flat grained board is defined as one in which the annual growth rings make an angle of less than 45° with the wider surface. You want edge grained wood because it shrinks and swells less than flat grained when the moisture content changes. In other words, a wing spar will change dimension less with a change in moisture content if the wood is vertical face edge grained. For a solid spar, the requirements state that the wood must be edge-grained over
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not less than 2/3 of the depth of both vertical faces. .-,•.,,.
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SLOPE OF GRAIN The slope of the grain in wood spar material is often referred to as diagonal grain. It is simply a deviation of the annual growth rings from parallel when viewing the face of the board. Mil Spec 6073 allows the maximum slope to be one unit in 15. Simply, within a 15" section of the spar the slope of the growth rings should not exceed 1". This is very important within the outer sections of the spar — in particular the outer 1/8 of the depth. You will often find local deviations that may exceed this requirement. It is
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pockets may weaken the wood. Mil Spec 6073 states that a pitch or bark pocket should not be less than 12" apart longitudinally and the product of the width and length of a pocket shall not exceed one-quarter square inch. If more than one is found in any square foot of surface, the sum of the products shall not exceed one square inch. ANC-19 explains this more clearly. It states that a pitch or bark pocket should not be deeper than 1/8 the width of the spar, wider than one-quarter inch or 1/8 the width whichever is the lesser, and not longer than two inches or four times its distance from a corner of the spar, whichever is the lesser. The distance between two pockets on the same face of the spar should be not less than six times the length of the shorter pocket. Are you now thoroughly confused? This does require some study prior to inspecting the wood. To be well within limits you can use the following guidelines: Pitch pockets should not exceed 1/8 inch in depth, be wider than one-quarter inch, and not longer than two inches. They



should be at least 12 inches apart. These restrictions will work as a gen-



will not ship a piece of wood unless it meets or exceeds these specifications. Next month we will complete the inspection requirements needed to ensure you are placing the proper wood in your airplane. +



PITCH STREAKS



TheEAA/SportAir Workshop Schedule is as follows:



eral rule of t h u m b . If you need to calculate more than this you should take a second look at the board to see if you want to use it.



A pitch streak should not exceed one-half inch in width. This may resemble a dark streak on the wood. If more than one streak is found the total width of the streaks should not exceed 10% of the width of the face on which they appear. The remaining defects commonly found in wood will be presented next month. As you can see, inspecting wood can be fairly complicated. It is, however, necessary for the structural members on your aircraft to be constructed from high quality wood. One advantage found in purchasing from an aircraft supply company is that they do inspect the wood prior to shipment. They are familiar with the requirements we are discussing and usually



January 23-24, 1999.. Oshkosh, WI February 13-14,1999.. Minneapolis, MN



March 20-21, 1999.... Denton, TX April 24-25, 1999 ... Park City, UT Information on these workshops can be obtained by calling 800-967-5746 or by contacting the website at www.sportair.com
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flying off into the sunset.



The Renegade



The Maverick



The Rebel



The Rebel Elite



www.murphyair.com



The Super Rebel



ORDER INFO TODAY! Please send me your: Q Information Package for $15.00 a Video for $20.00 LJ or Both for $29.95 (Add $5.00 lor overseas orders • Please submit funds with all applicable sales tax) World Headquarters Unit 1 - 8155-E Aitken Rd.. Chilliwack. British Columbia, Canada V2R 4H5 • Tel:(604) 792-5855 • Fax:(604) 792-7006 E-mail: [email protected] For information, use SPORT AVIATION'S Reader Service Card



112 JANUARY 1999



























des documents recommandant













Aircraft Building - Size 

Griffin, GA. November 7-8...... Corona, CA .. (Aircraft Builders Conference). December 5-6 . . . . . Phoenix, AZ. Information on these workshops can be obtained by ...










 








Aircraft Building - Size 

AIRCRAFT BUILDING. BASICS OF .... A review of the safety issues in- .... Wireless telephone interface for business utility â€¢ Optional DRAWS recorder and.










 








Aircraft Building - Size 

production airplane with a standard air- worthiness ... pable of safely handling the situation. An interesting ... aircraft service manual are closely fol- lowed.










 








Aircraft Building - Size 

They were looking for a type of wood ... With the advent of World War II, ... The use of Sitka Spruce was carried into post- war ... coast of the United States and Canada). .... 43-13, Government Bulletin ANC-19, .... I would strongly encourage the.










 








Aircraft Building - Size 

build a safe airplane as economically as possible but there are ... UTILITY SCALE !_.fO-LA 2 X 8 ... review them prior to inspecting wood that you are going to be ...










 








Aircraft Building: Welding Aluminum - Size 

ment of eutectic-type aluminum brazing materials. New brazing techniques are ... low solid solubility in the solid state, but good ability to alloy in the liquid state.










 








Aircraft Building: Antenna Installation - Size 

metal plate around the area that sup- ports the antenna. Bonding the an- tenna's ground plane to the aircraft skin is important because this bond comprises the ...










 








Aircraft Building: Details, Details - Size 

If the test caus- es no damage, you're ready to mask your trim colors. Because you must mask each trim color individually, most builders create a design with no.










 








Aircraft Building: Metal Maladies - Size 

inspect the surfaces one more time you can't find a source for the re- ture as a cause of corrosion). ... Once you've stripped the moves oil and light corrosion, and.










 








Aircraft Building: Plywood & Paste - Size 

Deteriorating plywood is a more common restoration problem than defects in solid wood spars, and ply- wood delamination caused by moisture problems is,.










 








Aircraft Building: Repairing Sheet Metal - Size 

and/or builder's manual or call the kit manufacturer. Most likely, you'll .... speed grinder with a Cratex abrasive wheel. This special, rubberized wheel is designed ...










 








Building Basics: Aircraft control cables, part1 - Size 

fatigue and break. Smaller diameter wires do not have as much steel to be compressed or stretched during a bend, so the strain on the steel is not as great.










 








Aircraft Building: What's TIG Welding? - Size 

ASSEMBLY WORKSHOP. Griffin, Georgia ... machine you'll find. Designed especially for those big jobs. ... craft metals, including stainless steel, aluminum, 4130 ...










 








Aircraft Building: TIG Touch & Goes - Size 

As a quick review, remember that joints are the ... mon joints in aircraft construction. The size of a fillet .... PERFORMANCE and UTILITY: 200+ mph cruise speed ...










 








Aircraft Building: Repairing Ceconite Fabric - Size 

To repair. Ceconite fabric using polyurethane systems, refer to the covering man- ual for the ... The Ce- conite manual gives the proper .... Products. ONLINE www.airtechonline.com. Special short roll lengths. Over 20 products to choose from.










 








Aircraft Building: Time for TIG - Size 

Building" in the April 2000 EAA. Sport Aviation for an ... Some smaller units work on 120 volts, hut most machines, like the ... There are a variety of TIG electrical power units, and homebuilders ... and their filler materials. When you're ready to 










 








Aircraft Building: Weldingâ€”Building on the Basics - Size 

die grinder, disc grinder, C-. " clamps, wire .... your eyes when grinding or cut- ting metal before ... proven over time, and the manual is almost like having an ...










 








Aircraft Building 

by the outside finish. Not only is .... More on this when we discuss final color coats. .... required for production aircraft and test ...... Dust and dirt in final finish. To.










 








Aircraft Building 

portant to note that you do not need a pristine laboratory to ... You will want to place a hard ... Place a large clock with a sweep sec- ond hand ... perature is less than about 65 degrees .... both O degrees and 90 degrees. In ... Many people call.










 








Aircraft Building 

another advancement for the aircraft industry. ... own airplane designs in kit form. ..... BOX 818, PARK RIDGE, IL 60068 .... W) for enhanced cockpit commu-.










 








Aircraft Building 

A typical stand of spruce in Oregon. largely comprised of .... lumber mill in Washington or Oregon they are then cut ..... NORTH POLE EXPRESS. Depicts Santa ...










 








Aircraft Building 

referencing the building of the Spruce ... veneers used must be free of most wood defects. The glue used must also ..... has been shown to deteriorate in hot,.










 








Aircraft Building 

spruce such as Douglas fir, white pine, and western ... figure applies to white pine and west- ern hemlock. ... or bark on the edge or corner of a piece of wood.










 








Aircraft Building 

the wood. With that in mind, care must be taken by the aircraft builder and re- storer to ensure the ..... Superfil epoxy filler used on wood leading edge of wing.










 














×
Report Aircraft Building - Size





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Signe






Email




Mot de passe







 Se souvenir de moi

Vous avez oublié votre mot de passe?




Signe




 Connexion avec Facebook












 

Information

	A propos de nous
	Règles de confidentialité
	TERMES ET CONDITIONS
	AIDE
	DROIT D'AUTEUR
	CONTACT
	Cookie Policy





Droit d'auteur © 2024 P.PDFHALL.COM. Tous droits réservés.








MON COMPTE



	
Ajouter le document

	
de gestion des documents

	
Ajouter le document

	
Signe









BULLETIN



















Follow us

	

Facebook


	

Twitter



















Our partners will collect data and use cookies for ad personalization and measurement. Learn how we and our ad partner Google, collect and use data. Agree & Close



