






[image: PDFHALL.COM]






Menu





	 maison
	 Ajouter le document
	 Signe
	 Créer un compte







































Selecting A Homebuilt Design - Part 3 The Airplane - Size

surfaces and components scratch and burr free. By the same ... they have so many tiny parts that need to be glued .... Polypropylene sheeting comes in handy in ... 

















 Télécharger le PDF 






 1MB taille
 4 téléchargements
 407 vues






 commentaire





 Report
























SELECTING A HOMEBUILT DESIGN PART 3



The Airplane by BUDD DAVISSON 66 Scudders Rd. Sparta, NJ 07871



Okay, we're finally back out at the airport again. The past couple of months you've been occupied with doing a personality profile on yourself and your life and getting your hands dirty building your workshop. But, now we're back out at the airport and ready to make some hard decisions. We're ready to leap into the sea of available airplane designs and emerge with the proper one clinched in our teeth. Going back to the original conversation about matching the machine to the man and the mission, it immediately becomes evident upon looking at the hundreds of designs available that they break down into convenient categories. These categories address the mission at hand, more or less, and can be further segmented to address the man. The major categories are: 1. Single, two- or four-place machines 2. Serious cross country 3. Cross country capable but with more time to spare 4. Around the patch, personal amusement machines 5. Aerobatic, personal amazement machines Obviously, there are lots of airplanes that cross over from one category to the next, but in the main, they tend to center themselves in one primary category. Each of the categories naturally are broken down even further by material and whether they are kit built or plans built. THE TRADITIONAL MATERIALS



Is there a "best" material to use in Grafting airplanes? The answer is "no", because, among other things, the definition of "best" is so subjective. Each of the materials has its own advantages and building characteristics and some 32 MARCH 1989



lend themselves better to some types of structures than others, but none is absolutely "best." If there was one "best", all airplanes would be made with that material. In speaking of the difference between different building mediums, it can be said that all things being equal, tubing and fabric builds as fast as aluminum. The real difference is in the progress seen at different stages. A tubing fuselage, for instance, goes together in a week, so it looks like real progress is being made. In the same time frame, the aluminum builder is still tracing out patterns. Later on in the project, however, when the aluminum airplane is finish riveted, the structure is airworthy and ready to go once the systems are installed. It needs no further finish. Rag and tube slows down the closer you get to the final stages and progress drags as coat after coat is sanded and stitched and taped and . . . In terms of which of the two is more difficult to learn . . . again the answer is neither. Learning to do a good weld is no more difficult than learning how to buck countersunk rivets in thin sheet. If there is a difference, it is in the more forgiving nature of fabric and tubing. The tubing structure itself is designed to be redundant and because the wall thickness is so small, it isn't difficult to get adequate weld penetration. In fact, there have been many airplanes built with questionable welding, but there are practically no documented cases of inflight weld failure. All the same, there is no excuse for not learning to weld correctly. Aluminum is more critical of builder work habits. Because aluminum scratches so easily and those scratches and burrs are stress risers, the builder has to be right on top of keeping his surfaces and components scratch and burr free. By the same token, however,



there are also practically no known cases where fatique, accelerated by scratches, have been the cause of a failure. But, down the road, who knows? In terms of appearance, aluminum is the harder of the two to make perfect. Although it makes little difference structurally, it is difficult for the first time builder to get a riveted wing skin absolutely smooth and ripple free. The fabric man has only to keep shrinking and sanding, although a good fabric man has as much magic in his hands as a hotshot metal man. On the up side, if a good aluminum surface is produced, a couple of passes with the spray gun (again with magic hands) and the builder is ready to go flying. Wood designs have a tendency to be more complicated and time consuming than most other structures because they have so many tiny parts that need to be glued together. They also take longer to finish than aluminum because they share a portion of the finishing process that is more typical of rag and tube. Correctly done, wood has the potential to be one of the strongest, lightest structures available, however, there is the controversial question of crash survivability. In a tubing airplane, the tubing deforms slowly in a crash, absorbing tons of energy and protecting the pilot. Aluminum lets go much more quickly and wood breaks almost as soon as it passes yield strength. And that is exactly what it does . . . it breaks, not bends, and that produces a mass of slivers and jagged ends. Although crash survivability is as much a function of the way the structure is designed as it is of the material itself, the fact still remains that the ability of the material to deform before breaking is a primary contributing factor to energy absorption. The more energy it soaks up while yielding,



before reaching ultimate allowable



strength, is a key to pilot/passenger protection. THE COMPOSITES



Ten years ago, any discussion of materials for homebuilts would have stopped with wood, tubing and aluminum. Now those are usually the last materials discussed because composites have become THE building material of the generation. In actuality, the word "composites" originally meant the airframe used a variety of materials. An alluminum airplane wasn't composite because it used one material. A rag and tube airplane was composite because it had wood wings and steel fuselage. Today, "composite" means some sort of thin, semi-rigid skin composed of a woven cloth (generally fiberglass) in a hard matrix (usually epoxy or polyester). The skin is stabilized by either a shaped, foam plug or the skin is part of a formed 'glass sandwich with foam or honeycomb as a stabilizing filler between two layers of 'glass. Today, what was once thought of as an exotic building medium, composites have become much more familiar to builders than any of the others. Rutan pioneered composites in the homebuilt field and his original concept of "moldless composite" construction was aimed at bringing composite structures to a guy's (or gal's) garage with a minimum of hassle. Where true aerospace composite structures relied on the filled-sandwich concept for skins, Rutan went with putting a skin over a foam plug that was the shape of the final structure. This eliminated the wildly expensive and time consuming molds usually associated with composites. In normal molded sandwich composite structure, the first thing applied to the mold is the gel coat, which becomes the finished outer surface of the structure. Then the skin, the filler and another layer of inner skin. In other words, using molds, the airplane is built from the outside to the inside. With Rutan's methods, just the reverse is done. The first thing built is the inner core and the fiberglass skin is built upon it until the last thing done is the smoothing of the outer layer of finishing resin. The structure is built from the inside out. The penalties paid for avoiding the molds are a labor intensive outer finish that rivals fabric in terms of the amount of sandpaper consumed. Also, carrying the complete foam plug inside results in extra weight. However, the structure is simple, easy to build, allows complex shapes to be done with a minimum of sweat and gives the builder a relatively wide margin for error. Even with all the sanding, this type of construction is much faster than the more traditional methods.



Just building accurate molds to do a sandwich composite airframe takes as much time as building dozens of the real airplane. That's why molded composites are the strict purview of kit manufacturers. It allows them to bang out parts in which the superb finish is built in and the repeatability from piece to piece is nearly 100%. This is where homebuilding begins to look like we're cranking out giant plastic models. The concept of joining prefinished parts is exactly the same. Predictably, the speed of construction borders on lightning fast, compared to the others. Bear in mind that "lightning fast" is a



is not completely eliminated, however. Polyesters don't have the allergy problem and manufacturers claim they can handle higher skin temperatures, which is why airplanes like the Lancair are showing up in dark colors. Now the color of speed is no longer necessarily white. (See Lance Neibauer's comments on this subject in the December 1988 issue of SPORT AVIATION.) The bad news about polyesters is . . . they smell. It's not a bad smell, but again, the definition of "bad" is in the nose of the beholder. If the shop is attached to the house, count on the domestic definition of bad as being
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