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Craft & Technique: Plastic Patches

Holding the part up to the light should reveal any hidden crack damage. Subsurface stress cracks look like lighter-colored lines or patches of lines and should be ... 
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Plastic Patches Welding plastic creates a bond that’s, well, aircraft quality Scott Bixler



M



ost airplanes these days contain a fair amount of plastic, and while there are several ways to repair thermoplastic, the FAA approves of only one— welding. If you’re still scrambling for the glue bottle, I should make it clear that welding plastic is far easier than welding metal. If it’s at all reassuring to those of you who don’t weld metal because of the learning curve, plastic welding can be mastered in a matter of hours and can be done by all but the most ham-ﬁsted people. One of the nice



things about welding plastic is that if you goof and get a bad weld or you weld through the base material, you can go back and add more material or melt it as many times as you want with little detriment to the ﬁnal strength of the weld. There are basically two types of plastic welders: hot-air welders and airless welders. For most repair work, an airless welder is the most practical. There are several reasons for this, but the main reason for choosing an airless welder is that it is more versatile and easier to use



Cracks show up as light-colored lines in the plastic. 130
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than a hot-air welder. The ﬁrst photo shows the part as received from an aircraft salvage yard. I believe it is the top of a vertical stabilizer or rudder for a Cessna, but don’t take my word for it. I bought the part because it was broken and I wanted a challenging piece to repair. The challenges here are that the inside of the part would not be accessible once the sides were fastened back together; it has compound curves, and there are multiple breaks that run all the way to the edges. It was also missing a small chunk out of



Melt mesh into the plastic to repair breaks that go to the end of the part.



Insta-Weld tacks the halves together for welding. the one corner, which I ﬁxed with PlastiFix. The use of PlastiFix was covered in the September 2003 issue of EAA Sport Aviation. Before beginning any repair, carefully inspect the piece to see if there are any stress cracks that have not broken the surface yet. Sand off all of the paint where the plastic is to be welded, as well as any suspect areas. Holding the part up to the light should reveal any hidden crack damage. Subsurface stress cracks look like lighter-colored lines or patches



Use a teardrop bit in a rotary tool to clean out cracks.



of lines and should be addressed. There was one spot on this part that needed some additional attention. For that area, I simply sank a piece of stainless steel mesh into the back side of the stress cracks and added a thin layer of ABS welding rod to the top of that to help fully embed the mesh into the base material. Using mesh adds little weight (less than what you would add with an epoxy repair),and helps redistribute the load from the damaged area back into the base material, like rebar in concrete. This



simple yet effective repair technique can only be performed using an airless welder and makes the damaged area very strong. The technique is simple. Just cut a piece of mesh with heavy-duty scissors or tin snips to overlap the welded area by about 1/2 inch on either side. Starting at one end, use the welder to press the mesh into the base material. Let the ﬁrst dab cool so the piece doesn’t move when you sink the rest of the mesh in. The mesh is at the proper depth
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craft & technique when it is level with the base material, yet the base material completely embeds the mesh. Once the mesh is fully embedded, go over the mesh with a thin layer of welding rod to fully encapsulate the mesh into the plastic. Be sure to let the welder do the work; adding excessive hand pressure will not make things go faster, and you increase the likelihood of breaking something else. Where the break went to the



edge of the plastic, I sank a small piece of mesh into the inside of the repair. This will prevent a crack from forming at the same spot and will prevent tears. Welding plastic is easiest if all the parts are ﬁrst tacked into position to help prevent misalignment during the welding process. The tacks are made by gluing the parts together with an instant adhesive or by using aluminum auto body tape. I chose to use Insta-Weld because it



Airless welder will darken—but not damage—ABS plastic.. forms a stronger and stiffer bond than you can get with tape. InstaWeld is a cyanoacrylate adhesive that is speciﬁcally formulated for plastics. The beauty of this particular adhesive is that it can be instantly cured using a catalyst. There is no holding the part and waiting for the glue to dry as it runs down your ﬁngers. Next, using a rotary tool and a teardrop-shaped cutter bit, cut a Vgroove along the cracks you want to weld. Make the V-groove about 80 percent through the material, leaving enough to hold it all together. This step is common to hot-air and airless welding. V-grooving allows the weld to have maximum penetration without



The repaired part is strong but ugly.
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melting a lot of plastic in the process. In this case, it would have been quicker to use a hot-air welder to run a bead down the crack, but I chose to continue with the airless welder even though it would take longer. Hot-air welders can weld about 6 to 12 inches per minute, where an airless welder would take you ﬁve to 10 minutes to weld the same distance. Because I had about 24 inches of damage to weld, it took about 20 minutes to complete the repair. That is less time than it would have taken to get out the hot-air welder and adjust it for the plastic I was welding. Hot-air welders excel in fabrication work where you have many long seams to weld. Begin the weld by tack welding the part about an inch in length about every 1 to 2 inches to help prevent heat distortion. Proceed to weld the gaps after the tack welds have cooled. As you can see in the photo, the welds are discolored. Most aircraft thermoplastic is ABS and is sensitive to excessive heat, which causes it to brown fairly easily. The change in color produces virtually no difference in strength, but it sure
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craft & technique makes things ugly, so try to keep it to a minimum. If the weld becomes black, you used too much heat and you need to turn down the welder or work a lot faster. If things go drastically wrong, you can always grind out the burned plastic and add some fresh material. To make a strong weld, you will need to heat the rod and the base material enough to cause the two to mix together. If the base material is not blended with the rod, the weld will stick, but will not have the strength or durability of one that is blended correctly. To mix the rod and base material, think of kneading bread, with the dough being the rod and the welder your hands. A way to test the penetration is to try to peel off your weld. If you can peel it off, then there is not enough penetration or you are using the wrong type of welding rod. Be sure the welding rod and the base material are made of the same material. Identifying the type of material is sometimes the most difﬁcult thing to do in plastic welding, but it is also the most important. If the rod and the base material are not the same, welding can be difﬁcult, if not impossible, and the weld will be of poor quality and strength. Welding two types of plastic together is like trying to weld steel with aluminum welding rod—it just isn’t going to give you the results you want.



Skim a coat of Hardset Filler to make a smooth surface.



A ﬂexible primer leaves the repaired part ready for paint. Once you get the crack welded and cooled, sand the high spots of the weld ﬂush with the original surface. If you have a lot of voids, you can go back and ﬁll them with more rod. After rough sanding the welded area, use a product like 2020-T SMC Hardest Filler to put a skim coat over the repair and sand it smooth with 320-grit abrasive paper. 2020 is a nice ﬁller because it has strong surface-bonding strength; is ready to sand in about 15 minutes; and has a similar surface hardness to ABS, so it feathers nicely. As the ﬁnal step prior to paint, I sprayed on some 3000-A Flexible Primer Surfacer to ﬁll in any surface imperfections. 3000-A is a lacquer-based product, so spraying and cleanup are easy, and it is compatible with virtually all topcoats. Once sanded down with 400 or 600 grit, you are now ready for paint. The total time to make this repair including the paint is about two hours if you put all the time end to end. That’s a quick way to save a few hundred bucks on the price of a new part. There is some drying time and time for the PlastiFix to cure, but overall it is a fast way to repair plastics and produce a good-quality repair. Welding is versatile, as it can be used where adhesive simply won’t stick. For example, plastic fuel tanks, radiators, and intake manifolds cannot be permanently repaired using adhesives because of the conditions they are subject to or because of the types of plastic they are made from. Welding, on the other hand, can easily repair all of those. 134
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