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"FIBERGLAS FOR AVIATION" By Floyd W. Maples, EAA 18678 69 W. Bel Air, Clarksville, Tenn. rpHERE'S NO doubt about it, fiberglas products have J. become a large part of our field, and in homebuilding of our aircraft this product has found its way into many parts that we use. First of all, I would like to point out that I claim to be no expert in this field, and I doubt that very few could really be classified as such, because fiberglas is considered a relatively newer product to our generation, however, there are those whose continued use and experiments bring all of us closer to the knowledge that we need and desire to build. I would like to relate, in as brief terms as possible, some of the properties and uses of polyester resin and fiberglas cloth. These two go hand in hand, and when I speak of fiberglas, it generally combines the use of both. To know how to use any product, we must try to understand it, so with this in mind let's look at what we have to use. Fiberglas Cloth: This is actually cloth, woven from many strands of glass. Yes, real glass. Did you ever hear of anyone burning glass, or of glass that rotted? It's one of the most durable substances we have. Fiberglas cloth comes in many different forms, but I feel the only one we are concerned with is the type we will use in forming our parts for building. In purchasing fiberglas cloth, we must consider the weave, and the treatment, regardless of the size or width which suits our purpose. Cloth can be purchased either with a heavy weave, which is better for strength, or a loose or wide weave, which is much weaker. I have found that the 1V2 to 9 oz. per sq. yd., is the best general purpose range to use. The tensile strength of the cloth alone in this region seems to be about 260 to 280 Ibs. The next consideration is the treatment of the cloth. And by all means, it should be treated. These treatments are known by many names, such as "Chrome Complex" or Volan A-C, which is a product of Du Pont. Don't use the type sold in department stores for use in draperies or like materials. This is generally untreated in addition to being a thin weave, unsuitable for use with polyester resins. Polyester Resin: This is the item we all wonder about and try to understand. Actually there are two well known polyester resins, one which is clear in color, for use with Sunlight Catalyst, and the other, purple in color from the cobalt accelerator already added to it, for use with MEKP catalyst. This second resin is the one we will generally use, which is a thick liquid, about like syrup, to which the catalyst is added in minute amounts. This resin sets up hard, but is brittle when used alone. The fiberglas cloth is where we get the strength. The resin has a content of about 35 percent Styrene. When purchasing resin, make sure of this as some of the cheaper resins have a higher styrene content than this, and anything above this amount will require more catalyst, and much below this amount will be so thick that it's almost impossible to work with. Ask your dealer about this when you buy. Catalyst: There's not much to say on this, except to make sure you have the right type, and use the right amount. This amount will vary according to not only the ftyrene content, but also the amount of coloring pigment if used, even the very color itself. However, a test should be made on each project. Layup: Now we come to the part where we go to work, with what little knowledge we have to make use of the resin, cloth, catalyst, etc.



After cutting the cloth to the desired size, leaving slightly larger than needed, we are ready to proceed with our layup. After mixing our catalyst in the right amount in the resin, and the amount I use is the correct amount to jell in about 30 minutes. Actually, we should remember that the resin, when mixed right, will start to jell first. In about 70 deg. F. temperature it is thick, and then as the catalyst creates a chemical reaction will reach about 100 deg., becoming thin and will even run. Shortly it will start to harden and the curing process will begin. The ideal temperature to work is somewhere around 70 deg. Never try to use below 65 or above 85. Either way we may end up with quite a mess. I always coat the mold, I hen apply the cloth in an even layer, working out all wrinkles with a 2 or 3 in. brush. Then the resin again, until we reach the desired thickness. All air bubbles should be worked out, as these are weak spots. Between the amount of cloth and the amount of resin, the strongest layup would be about 40 percent resin and 60 percent cloth, with no trapped air. Of course, I doubt that this can be done with hand layup but is a goal to shoot for anyway. After mixing in a cup the first batch to use, never remix in this, as the amount left in will start to jell and come out on the layup in lumps. Also, after each 30 minute batch, clean the brush with acetone or thinner. Never use water or let the layup come in contact with water until after it has cured. Curing time should be at least 24 to 36 hours, depending on the thickness. It should be noted here that the tensile strength of the 40 percent resin-60 percent glass is about 35,000 psi. MOLDS: We should know something about which mold to use, and the way to build it. We may use a male mold or a female mold. Both have an advantage and disadvantage. In using a male mold, it is hard to get a smooth finish, and the layup will tend to shrink to the mold, and sometimes damage is done to the mold getting the layup off. When using a female mold we do get a smoother finish, and the layup will shrink away from the mold and come out easily (sometimes). Also, any amount of thickness can be laid up and not affect the outer dimensions. After choosing this, we go to the material to use. It can be hardwood, hard to work with or plaster. In using plaster, try to get one that dries to a hard finish, without a powdery surface. One of these is U.S. Gypsum Hydrocal B-ll plaster. It is hard to get sometimes, so check for a dealer. This plaster has a set-up life of about 20 minutes. After completely curing, it should be sanded to the desired finish and shape, and then sealed. This can be done with several coats of Acetone Lacquer, letting it dry completely between each coat. Then polish off with a couple of coats of wax — preferably using a paste wax with Carnauba. Remember, your finished product will be just as smooth as the mold, therefore many more hours of time are used preparing and building the mold than the actual layup. In conclusion, I would like to say that this applies to the polyester resin, although epoxy resins are available for layup work. I use the above system in building the T-18 fuel tanks although the molds are of metal and wood. I always keep a bucket of warm water and soap for cleaning my hands, and plenty of ventilation. Any resin contacting the skin should be cleaned at once, as some people burn easily from this. Some even get sick from the fumes. So check the temperature, turn on the fan, measure the catalyst, and good luck. ® SPORT AVIATION
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