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EAA Technical Counselor: Fix the Hardware

exhaust attachment nuts, bolts, and studs stay in service way beyond their normal life. Most exhaust systems are made from stainless steel and usually may be ... 
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nuts & bolts



technical counselor Fix the Hardware



Fight corrosion one washer at a time



RI C HARD KOE HL E R



I



have done several annual aircraft inspections recently and have found exhaust system problems on almost all of them. The number one problem is corrosion caused by letting the exhaust attachment nuts, bolts, and studs stay in service way beyond their normal life. Most exhaust systems are made from stainless steel and usually may be expected to make it to time between overhauls along with the engine.



I know of no way to stop the corrosion of the washers. They are cadmium-plated, and the cadmium is designed to be sacrificial. It corrodes off preferentially, saving everything else, so you should expect to replace the washers regularly. However, there are several exceptions to this. For instance, there is an airworthiness directive on most small Pipers, including Cubs and Tri-Pacers, that requires inspecting the mufﬂer every 100 hours after 500 hours in service and every 50 hours after 1,000 hours. To perform this inspection, you must detach at least part of the mufﬂer from the engine. The exhaust pipes are attached to each cylinIt’s easy to install exhaust hardware when it’s new and your engine is on a stand. If you’ve let corrosipn become a factor, things become much more difficult. EAA Sport Aviation
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technical counselor der with a ﬂange that has two to four holes that match up with steel studs that have been screwed into the aluminum cylinder head. On most of the smaller Lycoming engines that are common on our homebuilts, there are two studs that are 5/16 inch in diameter with 18 threads per inch. The four-stud engines and some small Continentals use 1/4-20 studs. Lycoming nuts for these are part numbers STD-1410 and STD-1411. The Lycoming and Continental nuts are a special low carbon steel designed for high temperatures and the corrosion-prone environment. Some small Continentals use a special brass nut instead of the mild steel. Between the nut and the ﬂange is an internal tooth star washer (AN936A) and a standard washer (AN960) of an appropriate size, with the star washer against the nut. Between the stainless steel exhaust ﬂange and the aluminum cylinder head is a gasket. There are several kinds of gaskets, which I’ll discuss later.



Unfortunately, most of us wait too long, and that slightly painful hour becomes a several-day nightmare of removing cylinders and shipping them off to a repair station. Looking ﬁrst at the materials of all this hardware, you’ll notice they are made from several dissimilar metals. Any time you place dissimilar metals in proximity, you invite galvanic corrosion. Throw in the operating environment of cylinder head temperatures reaching up to 500°F and exhaust gases reaching 1600°F to 1700°F and it is amazing that the parts last any time at all. Add in ﬂying through rain or parking outside, or just general humidity, and you can see how corrosion will get started. 112
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Anytime you place dissimilar metals together, especially in high-temperature environments, you invite corrosion.



I know of no way to stop the corrosion of the washers. They are cadmium-plated, and the cadmium is designed to be sacriﬁcial. It corrodes off preferentially, saving everything else, so you should expect to replace the washers regularly. At about 4 cents each, replacing all the wash-



ers on a four-cylinder Lycoming will cost you less than a dollar for hardware! If it is so inexpensive, why isn’t it done regularly? It is not easy to remove the hardware, what with having to remove the cowl, work around the exhaust pipes, and get into tight places for the back studs. Most planes will require an hour or two to do the job, if there is no corrosion and everything goes well.



Any time you place dissimilar metals in proximity, you invite galvanic corrosion. Throw in the operating environment of cylinder head temperatures reaching up to 500°F and exhaust gases reaching 1600°F to 1700°F and it is amazing that the parts last any time at all. Unfortunately, most of us wait too long, and that slightly painful hour becomes a several-day nightmare of removing cylinders and shipping them off to a repair station. If the cadmium plating on a washer goes, then the next to go is the stud, closely followed by the nut. You should never use a nut from the hardware store, because it will be the ﬁrst to corrode and you will never get it off the stud! Having a stud twist out can usually be ﬁxed by installing an oversize stud or, in a worst case, putting in a Heli-Coil insert and a standard stud. Studs cost about $3. Heli-Coil kits are about $10 for several coils and the installation tools. In a worst case scenario, the stud twists off in the head! This usually requires a trip to a machine shop or a cylinder repair station. Plan on $20 to $50. New nuts are about 50 cents each. Between the stainless steel exhaust



ﬂange and the aluminum cylinder is a gasket. In the early days these were copper or copper and asbestos, both of which can still be found. However, it is currently fashionable to use steel spiral wound BloProof gaskets. Unfortunately, these steel gaskets promote corrosion of the aluminum cylinder head if they are allowed to corrode. I know shops that now refuse to use these gaskets and are going back to the copper type. I recently found an O-320 on a Piper Warrior that was so bad that three of the cylinders had to be sent in for welding and machining. The aluminum was powdery and the exhaust faces looked like the surface of the moon. They would never seal, and the resulting exhaust blow-by would have endangered the entire aircraft. How long does it take to get as bad as that? It had 720 hours since overhaul more than 10 years ago and was parked outside. However, about three years ago the number three cylinder was replaced, which required removal of the exhaust system. This should have meant fresh hardware. However, we found the inside exhaust stud on cylinder number four double-nutted, which tells me the exhaust stud was so damaged at that time that a single nut would not hold, or the entire stud had backed out and they just reused it! In either case, the lazy maintenance and reusing of less than $5 worth of parts ended up costing the owner more than $500 to ﬁx! The saying “penny wise and pound foolish” comes to mind. Watch your exhaust system, and whenever you see corrosion of the hardware, ﬁx it immediately. Every day you wait probably doubles the cost.
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is clear, retains good optical properties when molded and won't yellow or deteriorate in direct sun. .... Finish sand- ing in stages to about 220-grit. Every once in a ...
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EAA Technical Counselor: Balancing Act 

gear 4.5 percent to 5.5 percent, the empennage 1.5 percent to 2.5 percent, and additional equipment. 3 percent to ... or 300 lbs of your gear! â–¡ Safety: .... in hand, you can then undertake the familiar exercise ... service life of an aircraft, add
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work. â–¡ Your signature. In addition, the records should contain the following information: â–¡ The total time in service of the airframe, each engine, propeller, or.
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Pigeons can walk around a statue for hours with toes that point inward. ... Demonstrate your level of commitment to EAA and the freedom of flight. Upgrade your ...
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were invented by a mechanic many years ago to make the task of installing safety wire easier and more consistent. Prior, one was supposed to do safety wiring ...
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Give it time to cool between at- tempts. The traditional break-in oil for. Lycoming-style engines has been straight mineral oil, and this may still be a good choice in ...
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E-mail your TC success stories to [email protected] with TC as the subject. tend under ... black and shiny. These can actually accelerate the deterioration of the ...
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EAA Technical Counselor: Kick the Tires and Light the Fires 

While soap converts grease and oil into a water- soluble fatty acid, detergents attach to the grease and try to pull it off the rubber. This pulling action can lead.
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Now that you've decided what you can afford, you've ... com, or to consult any of the professional panel building .... tighten up the spacing on the breakers.
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bottom of the pistons to help cool them, but let's get back to the air-cooling portion of this discussion. The cooling air for the engine is controlled by â€œbaffling.â€�.
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technical counselor Engine Baffles 

engine installation that had led to higher-than-normal ... the airframe portion of the engine installation. ... The combustion chamber is primarily formed by the.
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Technical Counselor: Control Cables 

Considering that there were about 100 aircraft owners and at least 10 airframe ... cables are subject to the stresses of direct tension, accel- eration, and shock ...
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in a low-stress environment prior to starting the aircraft engine. Ideally, you will pull the engine through two strokes of each cylinder to assure the engine has ...
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hours ago, so I knew the complete history and operating conditions of the engine. ... luck with rework of the cylinders at a small shop called. Harrison Engine ...
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technical counselor The Spring Warm-Up 

in a low-stress environment prior to starting the aircraft engine. Ideally, you will pull the engine through two strokes of each cylinder to ... This is because the combustion process deposits moisture and corrosive .... Step 4: Check Your Logbooks.










 


[image: alt]





Technical Counselor: Cylindersâ€“A Primer 

the Nickel + Carbide surface is around. 70. However, hardness is not the sole ... ity alloys, and new technologies to achieve both the power and reliability.
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ing your GPS coordinates and personal contact informa- tion. For this reason, it is mandatory to register a 406 ELT with Cospas-Sarsat. ELT Requirements for ...
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Technical Counselor: Flight Control Inspection 

Pulleys, cables, ball bearings. RICHARD KOEHLER, EAA 161427. Part of an annual (condition) inspection is to ensure that the flight control system is operating ...
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burns and expands. Instead of al- lowing the combustion process to continuously flow and exhaust freely, the piston engine effectively seals the combustion.
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Technical Counselor: It Won't Shut Down! 

Afellow EAA chapter member called me a few weeks ago. He had a problem with his aircraft engine run- ning after the mixture was selected to .... with fuel, the engine will suck that fuel right out and enrich the mix- ture. This can lead to fouled ...
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The paper clip will need to be cut out with a pair of side cutters. An alternate approach to using a box cutter is to use a serrated â€œbreadâ€� knife or a hacksaw.
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weeks later and the engine wasn't turning over. I got back in the plane for another try. Still nothing. nuts & bolts technical counselor. Hand Propping Gone Bad.
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was at the airport except a couple of the staff at the far end. I was strapped ... have a lot of trouble untying it after .... Should the engine start inadvertently, or if the.
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