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Craftman's Corner

The resin system to use when making molds is vinylester resin, which has a very low shrinkage rate. Do not use polyester resin â€” it has a high shrinkage rate. 
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CRAFTSMAN'S CORNER



MOLD MAKING BY KEITH JAMES he resin system to use when making molds is vinylester resin, which has a very low shrinkage rate. Do not use polyester resin — it has a high shrinkage rate. Polyester resin at 100°F loses 50% of its strength. Only use this resin for non-structural applications. Epoxy and vinylester resin do not lose any of their structural strength at 100°F. You can use these two resin systems for structural parts. 1. Your part needs to be smooth. First wax with at least three coats of good paste wax (carnauba). This part will be called the plug. It can be either a male plug or a female plug. If your plug was not smooth and you used Bondo filler to make your surface smooth, then make sure that you take the additional step of applying PVA to your plug. Wax alone is not enough for a mold release where Bondo is used. The correct sequence of applying mold releases is wax first, then PVA in the required mist coats. 2. Spray on poly vinyl acetate mold release (PVA). You have to fog on this spray. Do not spray it on, this will allow a texture called "fisheye" to de-



T



velop. Mist spray, allowing coats to dry before spraying the next coat. You should spray enough coats that the plug takes on an emerald green appearance. The plug should dry at least 30 minutes before moving on. Surface mold release will show up in your part that you are making, so no fingerprints, etc. in the part. 3. Spray gel-coat or paint on with a brush. The layer has to be at least thirty mils, thick (.030"). If you do not make the gel-coat thick enough, the gel-coat will wrinkle and will show up in the finished part. You then have to go instantly into mold repair. Gel-coat needs to be "tacky" before continuing; that is, the color should not come off on your finger when you touch the part. Dark colors work best depending on what type of glass you will be using. If you are using E-glass, it is best to use a dark color so that you can see if the part is properly wet out and not resin starved. If you use graphite you should use any color except black; an orange color would be good. You want to use a color that allows you to visually inspect the part for proper wet-out, so



that the part is not resin starved. It is very hard to inspect a white mold that has white glass in it with a clear resin. Once the gel-coat is tacky,continue. In the sticky stage when you lay down glass, it will instantly stick to the gelcoat and you have to be ready to deal with wrinkles or the inability to move the glass around on the plug.If you have the luxury of time, allow the gelcoat to dry before putting down the first coat of glass. If you want to make the mold and not use gel-coat, then skip step 3 and utilize this sub-step instead. This step directs you to go directly to step 4.



4. Lay in the first ply of glass, a 2 oz. bidirectional glass (BID), wet out, remove wrinkles and let dry. Make sure you do not have any air bubbles in that first layer of glass . . . it will come back to haunt you. Next, put another layer of resin over the cured resin. The purpose of this step is to wet coat the glass and to seal any pin holes between the fibers of the glass. This helps to prevent a problem of glass weave pattern imprinting on the gel-coat. 5. Lightly scuff sand to remove any
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bumps or trash that might be present in the resin. Do not sand into the glass. This is a preparatory step only for



more glass being laid down. Lay down second ply of glass (6 oz. BID plain weave) wet out. Remove all air bubbles. While still wet, lay down third ply of 6 oz. BID plain weave and allow to dry. This will give you a sufficient



base, so that you should not get weave



imprinting in your gel-coat. 6. Lightly scuff sand glass and lay down 3 plys 3/4 oz. matt glass, wetting out each ply. Let dry. Do not place more than 5 plys of matt down at one time, because you will generate a lot



of heat and possibly damage the part. If you feel the need to make more than 5 plys of matt, do it in stages. Put down 5 plys, let cure, cool down, sand, and then 5 plys more. Let cure and then deburr. It usually is quicker to deburr with 36-40 grit sandpaper to get rid of



all those glass stickers.



7. Carefully sand edges of plug. You need to see the distinct differences between the plug, gel-coat, and the matt reinforcement applied on top of the gelcoat. Sand only deep enough so that



you can see the color strip of gel-coat



between layers of matt and plug. At this point, stop. The purpose of this step is



to facilitate the removal of the part from the plug. You cannot do this if you can-



not identify the edges of the plug. 8. To remove the part from the plug, use nonmetallic tools to prevent



scratching the part or the plug. Sometimes you have to flex the part, pound on it with a rubber hammer, or insert wedges to break the part free from the plug. If the part is really stuck, sometimes you can get an edge free and then you can pour water in the crack and let it "hydro" the part free. The mold release PVA is water soluble. 9. After the part has been removed from the plug, it is now called the mold or tooling. Place the mold back on the plug. The purpose of this step is



to install stiffeners on the mold so that it retains its shape without warping. If you had already installed the stiffeners, it is very possible that the part would be too stiff and not flexible enough to remove from the plug. There are some special precautions dealing with stiffeners. (a) If you have not placed foam core as a stiffener in your matt reinforcement, then you need to prevent the imprinting of the reinforcement part in the surface



of your mold. If there is no core reinforcement in the matt reinforcement then you have to put a buffer between the reinforcement piece and the mold. This can be accomplished by placing a piece of 1/4" thick piece of foam or cardboard
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underneath the reinforcing member, the part will not imprint on the mold surface as the foam or cardboard acts as a buffer. (b) After positioning the reinforcing members with their buffers, then lay one ply of matt that will attach to the back of the mold covering the buffer and extend-



ing onto the reinforcement material. (c) Stiffeners in all shapes can be



utilized. If you are making something flat and do not want it to warp then



you would want to use a smooth piece of wood the same size as the part. This



would allow you to make a straight part. On a curved part it might be necessary to vacuum bag a reinforcement core from foam of sufficient strength to keep the part straight.
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(d) When you have a reinforcement core in your matt reinforcement, you can bond directly with your reinforcing members without worry of imprinting on the mold surface.



10. Remove the mold from the plug and wash off the mold release (PVA) with soap and water. It is possible that you w i l l need to polish and/or wet sand the mold with 600 to 1000 grit



sandpaper before you polish/buff out



the mold. You want a very glossy part,



as it will reflect what the final part will look like, plus it will make the part



easier to remove. 11. You now have a new virgin mold ready for a glass lay-up. It is very important that a new mold be "seasoned" if you



want to get the part out of the mold. The process is as follows: If the mold is perfect, it is ready for waxing. Apply at least three coats of paste wax, preferably a carnauba based wax, buffing between coats to a high sheen. Next use PVA mold release, fogged on top of the paste wax. This is to ensure that you can get the part
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to release. Any time you use Bondo in a



mold you must use PVA mold release because wax is not good enough to override the porous qualities of Bondo.



(This article was provided by Keith James, EAA Technical Counselor, 12352 S. Elwood, Jenks, OK 740372806.918/291-2306.) ..•-.-. ,Articles for Craftsman !v Corner are ob-



tained and edited by Ben Owen, Director of Information Services.
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tying it down at fly-ins would be a lot easier using this device. ... 3A32C Series. P21EA. D3A32C Series. P21EA. 3AF32C. P22EA. D3AF32C. P22EA. 3AF34C.
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sirable colors to paint an engine. For opti- ... cooling but the color of the paint doesn't. The second .... AGILEâ€” Light, smooth controls make aerobatics a joj.
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Inspecting the fit of tubing joints on the bottom side. (side nearest the plywood panel ... The angle finder makes for a more versatile device, however. FIGURE 2.
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Stress corrosion cracking. Filiform. AREAS/COMPONENTS. Skin frames/ribs/panels, etc. Attachments/fittings, subassemblies. Extrusions/castings, forgings.
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MAGNETO IS essentially a small AC generator, constructed so that the ... A typical 4 cylinder installation with a Bendix mag, (2 ..... Good Luck and Good Flying.
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sary but often expensive special tools needed to properly ... terials, tools or techniques they think would be of interest ... tool box in its 2" x 2" storage box.
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LIGHTWEIGHT WIND GENERATOR. By Chuck Larsen. EAA Designee Director. IVEN THE SIMPLEST of homebuilts and ultra- lights have been touched by ...
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time to make some repairs and repaint it, I decided to reskin all ... I read all of the FAA and EAA books and articles I could ... of scrap aluminum. I then examined it.
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Aircraft wood is best cut with sharp tools, and sandpaper ... EAA member John ... wood. The technician told him that those are fine as long as the dust is removed ...
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CRAFTSMAN'S CDRNFR. Ben Owen. WHEELS AND BRAKES. I received a call from a pilot who was having difficulty in holding her aircraft during run-ups past.
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size and re-build and seal closed the box with DUCT. TAPE. (Greatest .... lease wax and a coat of P.V.A. film release. ... safety equipment and ventilation. A good ...
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A few miles from his home field he ran out of gas. ... who hasn't run out of gas or on some occasion had a low tank. ... It takes only one little bee to plug a vent.
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Now tape 3 or 4 sheets together lengthwise, depending on the length of the airfoil, keeping the lines nice and straight. Now, obtain the airfoil coordinates.
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item is taken care of by the manufacturer of both the engine and the mags. ... The breaker is set to open just after this point is reached. This is called the "E Gap ... time you have prop started an engine, the loud click you hear as you pass the ..










 


[image: alt]





Craftsman's Corner 

thick fabric or short lengths of reinforc- ing tape between the stitches and to al- most completely eliminate any bumps from the stitches when hidden rib stitch-.
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over 650 feet per minute. How much prop thrust do you think you might be getting out of the. 115 hp, which is pulling you slowly into the "wild blue yonder." 550.
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you should use the rib drawing to deter- ... With this tool, the incidence along the wing (or wash-in and wash-out along the ... If you line up the trailing edge.
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and incorrect method of installation of this fitting. Very often, particularly on homebuilt aircraft, I have seen the incorrect mode of installation as shown in Il-.
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When starting the engine in my. Skybolt after a long storage period and minor overhaul, I could not get the Lycoming HIO-360 engine to run when I advanced the ...
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However, they do lighten up the ailer- ons! One of the first ... the World's Aircraft" for 1970-71, you will see the Zlin with ... Mike was a consultant for one of the.
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attached to ensure that they do stay in place. The propeller is primarily driven by the fric- tion between the rear propeller disk and the face of the prop extension ...
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DUCTED FAN OPERATION. Introduction: Why ... tailored to fit the power curve of an auto- derivative engine ... An F-16 with a v-8 or a rotary auto engine coupled.
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I P ORIGINAL RIB STITCH SPACING CANNOT BE DETERMINED, ... NG IN SLIf. i i i i. -SPA ... Tying the seine knot used in rib stitching can be tricky.
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GM (see Hints For Homebuilders by. D. E. Baker, June 1992) and Chrysler need both ends of the field in the alter- nator available outside the alternator case.
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