













Menu





	 maison
	 Ajouter le document
	 Signe
	 Créer un compte







































Sheet Metal Contouring... The Easy Way

Mar 28, 1991 - test sample pieces to try out various rollers. ... to do, you need to make a template for checking ... more control and pressure, two hands may be ... 

















 Télécharger le PDF 






 859KB taille
 0 téléchargements
 359 vues






 commentaire





 Report
























Sheet Metal Contouring ... The Easy Way! By THOMAS M. IRWIN 'hile building my new aluminum be accomplished. That stuff is a lot P. 0. Box 30666 wing for the Swish II, I found that I tougher for .025 and only T3 than exLong Beach, CA 90853 needed 40 feet of .025" x 4-1/4" 2024 pected, producing at best only a small T3 aluminum bent to match the top curve. The curve produced was unsatiscenter curve of the highly cambered Two pieces of wood lathing (1/4" x 1 -112") factory because it was produced from Wortman FX67K170 airfoil. This piece were nailed to the particle board so that one or two points of contact which is used to fasten the outer skin to the the aluminum overlapped their edges makes for a very poor curve. Theoretiupper spar cap. The general method for by about 3/8" on each side. Now I sim- cally, one desires as many points as accomplishing this bending operation is ply put a few finish nails in the lathing possible to produce a smooth curve inan open roll using several sets of rolls along the sides to hold the aluminum stead of a simple bend. machined to do just this one job. If it piece centered on the board. Nails This idea might have worked if I had weren't for the large "spring back" which about every 2-2-1/2 feet seemed to be a half dozen people or a fancy hydraulic the 2024TG3 gives, this would not be adequate. With the pieces being so press to apply sufficient pressure where too difficult a job. But, alas, we do have long, the simplest workbench to use desired. Now, this process is supposed a lot of spring back and it must be dealt was the floor. Now that the piece was to be something one person could do with. (We might also mention scratching nicely suspended and ready to be easily and cheaply, so back I went to is easily done in the rolling operation worked, I considered the rolling probthe rolling idea again. which could make the piece unusable if lem. Being lazy by nature, I thought of Several wheels, pulley and casters bad enough.) In addition, consider what appeared to be a much easier and were acquired and tried in the test machine rental, special rolls required, faster method of producing the bends. setup. Not wishing to chance ruining my It involved simply laying a piece of 2-1/2" large aluminum wing skin pieces, I used as well as operator time. All in all, it would wind up an expensive operation x 10 ft. long heavy pipe on the sus- test sample pieces to try out various if we did it through the usual commercial pended piece of aluminum and applying rollers. It was found that wheels, puloperators. And after all, this is sup- downward pressure to cause it to bend, leys, and furniture casters which had an posed to be my project - not someone with the pipe being put in various points edge on them tended to leave a small else's. of the arc to produce the bend desired. undesired indentation in the rolling opI examined my literature and ques- It all sounded and looked so simple as eration, while the ball or rounded edge tioned friends for an easier and less exI carefully laid the 40 plus pound pipe furniture casters had no such tendenpensive method of putting the curve in in place and leaned on it. To my sur- cies. the metal. With no luck in my search, I prise, only a slight indentation was proBefore I go any further, I should deconcluded that if it was to be done, I duced on the aluminum. Progressively, scribe the rolling operation found to would have to devise some way to do I got more desperate until I wound up work best with this setup. it myself. jumping all 185 Ibs. of me on top of the First, to find out how much bending After thinking about the problem, I de- pipe. I had figured the point of contact to do, you need to make a template for was small enough that the bend would cided the most likely way to do the job checking not only the depth of the bend was with a modified roll in which the piece would stand still and the roll IKIN It MOVED AND WORKED /IN4-TOr-»ECTIONl. moved back and forth to produce the bend. I dreamed of exotic rollers which moved in a track and could be moved up and down to produce very precise and duplicable results. I quickly gave up the complex part of the idea when I considered the very large and rigid table needed along with a whole set of rolling paraphernalia which would have to be LOCATING NAIU stored or lost after the operation was completed. Enlarging and simplifying on this idea, I came up with a simple, cheap (possibly nothing) and very precise method of accomplishing the same bending operation. The first thing I needed was a method of holding and suspending the metal tit TEXT while the rolling and shaping operation FOK DETAIL* J- • «- OR 1- • «- 1AM was done. An old piece of particle board 3/4" x 6" x 10 ft. which had been used for making the Swish II spar cap served -10- O« LINOTM AS KtOUIHED as the primary base for the operation. 28 MARCH 1991



but also the contour of the bend. (Irregular as well as regular shapes may and can be done with this process.) Armed with your template and roller, you now proceed to carefully work the piece to be bent in approximately 2 to 3 foot sections. The roller is carefully moved back and forth in parallel strokes



along the board while leaning on it. Lo and behold, the metal slowly bends concave on the jig. The round ball chair caster I used luckily had a metal shield mounted on 1/2 of it which allowed me to easily hold the caster firmly for the rolling operation. After a few back and forth passes, the template is used to check progress to determine just where to continue the operation as well as whether to increase the pressure or decrease it. Remember many small passes will accomplish the operation with a smoother surface than just a few heavy passes. You will be surprised how little pressure is required to do the bending. If you happen to end the piece too far either as a whole or in some small section, you simply turn the piece over and roll or push some of the excess bend out of it. In case of large corrections, simply lift the piece and with a simple longitudinal rolling action, the excess bend may be eliminated leaving nary a mark or scratch. If the whole operation is done with a reasonably clean surface and a roller with no grooves or edges on it, no scratching or marking is done to the aluminum. To produce a desired curve, I found it best to move the back and forth strokes across the piece in approximately 1/2" steps. Areas which require a greater depth are given more strokes while trying not to run succeeding strokes exactly in the same spot. Do not continue to stroke areas which have arrived at the desired curvature but do continue the stroking in those areas which the template says have not been bent sufficiently. I found that starting in the middle of the curve worked better than starting at the side of it. This occurs because the aluminum is not as rigid in the center as at the sides and flexes more like a long spring. So get the whole thing curving but finish the center first and the sides last. Through trial and error, it was found



that a ball caster which was ground slightly to produce more of an elipse



gave the best results of all the various shapes tried. (This is the shape usually found on ball casters for chairs or tables which have been used a little.) In case you can't find a proper ball caster, a billiard ball with a hole drilled in the center for a rod would work nicely. Some of the rollers can be mounted on a rod and thus used for forming areas where a sharper bend is required



with a deeper indentation. To obtain more control and pressure, two hands may be used on the rod which goes through the rollers if it is deemed necessary. An important point to remember is that you must be sure to compute or measure the curved surface to be sure to leave enough material to complete the bend as a curve is longer than a straight line. This bending operation works well with pieces which are not too wide, but wider pieces such as Wing "D", nose sections or mid-sections could be worked in smaller sections very effectively except for the small nose sections radius. I found that I could roll a 12 ft. x 4-1/4" section to finish corrected shape easily in 20 minutes or less and with no real heavy work in the process. If you have a bending problem with a curved piece, try this method. It is sim-



ple, easy to do, requires little strength, needs only one person for most operations, has almost negligible cost and allows errors to be redone in case you goof and bend too far or in the wrong place. Another article will be done on forming the non-linear D tube nose for wings with high accuracy. In addition, a companion article will be done on forming linear 190 degree bends as used on aileron noses, etc. Both of these articles will illustrate the simplest and most inexpensive methods possible. A comment I might make is that with so many wings these days being of laminar profile, it is important to have the curves correct in order to obtain the lowest drag figures and hence best performance possible from them. So roll onward to better curves and performance with less filling and finishing at a lower weight.



MORE ON THE ROLLER CURVER The more I use the Roller Curver, the more



applications I find for it. For instance, when



forming an aluminum skin to be fastened to an almost flat surface, I found a slight reverse curve should be rolled in the skin in order to have it make good contact over the whole surface when it is fastened in place. If you are riveting to every rib in a wing, this is not as important as when you are using



both epoxy and rivets for the assembly process as the rivets will tend to pull the skin into place tightly against the ribs. The biggest challenge encountered was when I attempted to use the Roller Curver to put the finishing touches on the area of the wing skins near the leading edge of the "D" section. After skinning my knuckles (yes, smooth aluminum will skin knuckles) trying to work in the cramped quarters, I decided



there must be an easier way to do this job. Suddenly a Rube Goldberg bulb lit up and I realized all I had to do was put my hands in back and lower down on the ball to keep them from getting rubbed to pieces. After removing the ball from the caster, I mounted it in a two-handled offset holder which now allows me to work in an area no higher than the diameter of the ball. The new holder frame was made from a piece of 1/8 in. x 7/16



in. steel which served



can use a 10/32 or 3/16 in. bolt in it. In a pinch even an 8/32 bolt would work. When removing the ball from the furniture



caster, it is advised that you saw through the axle instead of grinding off the mounting end



as the heat of grinding will melt the plastic



of the ball causing problems. I also discovered that two hands can generate a lot more pressure in the curving process than one hand. Care has to be exercised to not apply too much pressure in the rolling process or ridges may be produced in the work. Go slowly and carefully in the roller bending operation or you might have to be making some corrections which, though undesirable, are possible as described in the first part of this article.. One technique you might want to use in forming long simple curves is to move the



roller strokes in about a 15 degree angle to



the direction of the normal rolling stroke. Using a progressive stepping action moves



the ball steadily forward along the curve instead of random parallel motion strokes as was described in the first article. This motion produces a curve with many overlapping



strokes rather than more sectorized ones. If this method is used, it is easier to produce a smooth continuous curve. This method should require the absolute minimum of fill-



as a file holder rack in a filing cabinet. The dimensions are not critical on the tool except that the sleeve on which the ball rolls must be slightly longer than the ball in order for the ball to be able to move freely when the



ing to yield the desired curve which will hopefully produce laminar flow. Keep in mind that if the curve is non-linear or not uniform, you should use the parallel strokes as described in the original article.



to drill the plastic roller to fit the sleeve after



so we can roll those projects out to the airfield where we can roll them down the runway and hopefully into the wild blue, or perhaps smoggy gray, yonder.



ball mounting bolt is tightened. You will have



finding a piece of tubing or sleeving that will



work (try 1/4 in. tubing). The internal diameter of the sleeve is not critical as long as you



All said and done, let's roll those curves
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