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Non-Structural Wing Leading Edges For Light Aircraft

108) bonded and impregnated with polyester resin. Such leading edges are simple to make and are dur- able. They are very rigid and need not be formed to the. 
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Non-Structural Wing Leading Edges For Light Aircraft By Georges C. Jacquemin, EAA 3618 7408 Granite Ave., Orangevale, Calif. 95662 HE CONSTRUCTION of leading edges for homebuilt T aircraft can be somewhat simplified by using molded styrofoam with a light fiberglas cover. This type of leading edge applies only to wings having a separate torsion carrying structure. On wings of wood construction, conventional leading edges are made of either thin plywood (1.0 to 1.5 mm.) or aluminum alloy sheet (.016 to .020 in. thick). Both types of construction present some difficulties which we will discuss briefly. 1.



PLYWOOD TVKOtOAM BIOCICS



Thin plywood is subject to a glue-pulling effect which makes it very difficult to obtain a smooth contour. This effect can be somewhat minimized by increasing the number of supporting nose ribs which should not be more than 6 in. apart in order to maintain a reasonably good contour. Bending the plywood over the contour, gluing it in place, scarfing the joints, etc., requires practice and careful work. The result is a "D" nose which adds considerable torsional stiffness to a wing structure where the torsion was intended to be carried through other parts of the frame. Finally, if the leading edge is fabriccovered over the plywood, the dope tension will induce further sagging between the ribs. 2.



THIN ALUMINUM ALLOY



Thin aluminum alloy sheet leading edges have been used extensively on production aircraft where adequate tooling is available to form the material to the appropriate contour. For the amateur, forming the sheet is a difficult operation and attaching it securely to the light wood frame presents other difficulties. Thin aluminum is also susceptible to damage in handling the wing and repairs are difficult. WEIGHT CONSIDERATIONS



Since mahogany plywood is not as readily available as birch, we shall use birch plywood as a basis (1 mm. birch plywood weighs about .0015 Ibs./sq. in.). Since .016 in. aluminum alloy sheet is the thinnest material used for leading edge covering, it will be used as a basis (it weighs approximately .0016 Ibs./sq. in.). These weights are of the covering material alone. Additional weight is incurred by the extra nose ribs required to support the plywood or by tacks, screws or rivets required to attach the aluminum sheet. Although it is not possible to evaluate accurately this extra weight in the general case, it is believed that the additional ribs will add 15 percent to the weight of the plywood cover, and 10 percent to the weight of the aluminum sheet. Hence — Plywood Aluminum alloy sheet



.00172 Ibs./sq. in. .00176 Ibs./sq. in.



These two types of construction are therefore equivalent as far as weight is concerned. STYROFOAM LEADING EDGES



In searching for a practical method of constructing wing tip leading edges having three dimensional curvature, the use of styrofoam blocks, fitted into and glued



Tor AMD 60TTOM* OF SPAR SAMDfO TO COMTOUR



to the structure, has shown itself to be adequate. It is



therefore logical to extend the method to the whole wing. It can be noted also that control surfaces have been made successfully from reinforced molded styrofoam. Styrofoam is a very light material, the weight of which can be adjusted within broad limits (from 2 to 10 Ibs./cu. ft.). It can be molded easily in molds made of wood and plywood, so leading edge sections can be produced without difficulties. The proposed type of leading edge is typified by the foam leading edge shown in the sketch. The foam thickness is 1.0 in., molded in blocks which are fitted between the ribs and glued in place. A sanding bar is used to smooth the ribs and foam to the appropriate contour and the whole leading edge is covered with one layer of the lightest glass cloth available (style No. 108) bonded and impregnated with polyester resin. Such leading edges are simple to make and are durable. They are very rigid and need not be formed to the exact contour of the airfoil since it can be sanded down easily to the rib contour. The glass cloth is used to smooth the surface and add a hard protective layer. The weight of the foam is approximately .C0116 to .00174 Ibs./sq. in. for 1.0 in. thick foam, and the impregnated glass cloth (.004 in. thick) weighs approximately .00028 Ibs./sq. in. Depending on the density of the styrofoam, the weight per square inch will be .00144 to .00202 Ibs./sq. in. for foam density varying from 2 to 3 Ibs./



cu. ft. Therefore, this type of leading edge can be used without incurring a weight penalty and with the added ad vantages that it can be used for three dimensional curvatures and is easy to maintain and repair. IMPORTANT NOTE: Do not brush the polyester resin directly onto the styrofoam which may be damaged by an excess of resin. Brush the resin on the glass cloth strip separately on a table, then wrap it over the leading edge, smoothing it with moderate pressure to insure good contact with the foam. Do not press too much, because the foam may soften locally and yield under pressure. When dry, apply additional coats of resin to impregnate the cloth and smooth the surface.
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