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Corrosion On Aircraft By Edward F. Rudolph, EAA 1625 Typical Locations Of Corrosion:



On unpainted surfaces there will form a whitish deposit or spot where dirt and grime can collect. The under side of plane components that normally wouldn't be exposed to the sun for fast drying and areas where acids accumulate such as battery, smoke, and exhaust fumes, will require closer and more frequent inspection. There will be less corrosion in the painted areas but,



if there is corrosion, the paint will be scaly or blistered. Interior surfaces and lap joints pay particular attention in the area where drain holes are likely to be clogged or where foreign matter and moisture can collect. Special attention will have to be paid to areas where magnesium alloys are used.



In areas where there are dissimilar metals in contact, an electrical current is generated and flows from one metal to the other when moisture is present. Moisture can be held by leather, neoprene, soundproofing and insulating materials, thus causing corrosion. Before repairs are started, the area must be checked for the extent of damage to the metal. Extent of damage can be determined by test and visual inspection. A sharp pointed instrument must be used with extreme caution to



prevent any further damage. All repairs should be made in accordance with approved standards. Types Of Corrosion: 1. Uniform Etch Corrosion



The surface effect produced by most direct chemical attacks (as by an acid, for example) is a uniform etching of the metal. On a polished surface this type of corrosion



is first seen as a general dulling of the surface. If allowed to continue the surface becomes rough and possibly frosted in appearance.



differs from the metal within the grain center. The grain boundary and grain center can react with each other as an anode and cathode, like the two poles of a battery when in contact with an electrolyte (conductive medium). Rapid selective corrosion at the grain boundary can occur. 4. Exfoliation Corrosion



Exfoliation corrosion is a form of intergranular corrosion and exhibits itself by "lifting up" of the surface grains of the metal by force of expanding corrosion products occurring at the grain boundaries just below the surface. It is a visible evidence of intergranular corrosion and is most often seen on extruded sections where grain thicknesses are usually less than rolled forms. 5. Galvanic or Bimetal Corrosion



Galvanic corrosion occurs when two different metals are connected (in electrical contact) and exposed to an electrolyte (water or water containing dissolved salts). For example: Aluminum and magnesium skit riveted together in an aircraft wing forms a galvanic couple. When aluminum pieces are attached with steel bolts or screws, galvanic corrosion can occur between the aluminum and steel in the presence of moisture. An electrical potential is set up, current flows between the two metals, and an effect similar to that which occurs in batteries is produced. The greater the potential between two metals, the more rapid the attack. Conversely, the lower the potential the less the attack. For example: Magnesium in contact with copper will corrode faster than magnesium in contact with zinc, since the potential between copper and magnesium is greater than the potential between zinc and magnesium. The following table is an abbreviated list of metals in the order of decreasing activity. GROUP I II



2. Pitting Corrosion



The most common effect of corrosion on aluminum and magnesium alloys in aircraft is referred to as pitting.



III



It is first noted as a white or grey powdery deposit similar to dust which blotches the surface. When the deposit is



IV



cleaned away, tiny pits or holes are observed in the surface. Pitting corrosion may occur in any kind of metal or alloy. 3. Intergranular Corrosion



Intergranular corrosion is an attack on the grain boundaries of a material. A highly magnified cross-section



of any of the Commerical alloys reveals the granular structure of the metal. It is seen to consist of quantities of individual grains. Each of these tiny grains has a clearly defined boundary which from a chemical point of view,



METAL



Magnesium and its alloys Zinc Aluminum and its alloys Cadmium Steel and its alloys Brass Copper Stainless Steel



Materials of any one group will suffer galvanic attack when in contact with materials of any other group. The different metals within a group do not cause serious galvanic attack when connected. Galvanic corrosion can usually be recognized by the presence of a build up of corrosion products at the joint between two metals. Preventative measures include painting and plating. Continued on next page SPORT
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6. Stress Corrosion Cracking



Cracking of a metal caused by the simultaneous effects of both stress and corrosion is known as stress corrosion cracking. This type of corrosion is similar to intergranular corrosion in that it generally follows the grain boundary, but is different in that it is nearly a straight line through the metal structure and manifests itself as a crack in the metal not necessarily accompianed by obvious corrosion. The stress can either be applied stress or one resulting from cold working of the metal without proper stress relief, such as preloading the part during installation. Stress corrosion cracking occurs in both aluminum and magnesium alloys. It is recognized only after the cracking has occurred and is too late to do anything except replace the part. Treatment Of Aluminum And Magnesium Metals For Corrosion



Many times the problem of corrosion, or rather the treatment of corrosion has proven a headache to many a maintenance personnel.



Here is an easy solution to the situtation. The ingredients can be purchased from any chemical supply house in your vicinity along with the necessary equipment to mix the solutions. It is recommended that the prepared solutions be stored in a good plastic acid bottle with a chemical top. These chemicals can be purchased in one (1) lb. bottles and at not too great a cost for someone interested.



mium Trioxide crystals and mix the same as the aluminum solution. Surface must be clean and free of oil and dirt. On magnesium, allow the 20% Chromic Acid to stand for 2 - 5 minutes or until it has stopped working (or bubbling), wash with clear cool water to remove remaining acid and dry with an air hose or wipe with a clean cloth until dry. The second step in the treatment of magnesium is by the use of another acid solution but more care must be taken in mixing the chemicals in this step. One thing to remember is to ALWAYS PUT ACID INTO WATER. Wear protective clothing of rubber or plastic when mixing acid solutions. For protection of eyes, goggles should be worn. Chrome Pickle Solution 5% by weight



Sodium Dichromate -1.5 oz. Nitric Acid -1.5 fl. oz. and water to make 8 fl. oz. total Put Acid into Water



Put Nitric Acid into a paper cup after measuring so you can use the beeker for a mixing pot. Allow the chrome pickle solution to stand on the magnesium for from 1 - 2 minutes then rinse in clear cool water. The chemical reaction on the magnesium will turn the surface of the metal to a light brown or gray depending on the alloy. The Chromic Acid 5% solution should be used on Aluminum only; the Chromic Acid 20% solution should



In treating a heavily corroded surface, take a piece of plastic (plexiglass) to scrape the excess off and not damage the area that is not corroded.



be used on magnesium to remove heavy corrosion, then treat the corroded area with the Chrome Pickle 5% solution.



The treatment solution for an aluminum surface is as follows:



These solutions are made up in accordance with MILG-5541 and T.O. 1-1-2. When mixing the solutions, the oz. of weight will equal approximately one half the same volume as a fluid ounce in a graduated beaker.



Caution: Always add ACID TO WATER. Wear protective clothing of rubber or plastic when mixing acid solutions. For protection of eyes, goggles should be worn. Chromic Acid 5% by weight



Chromium Trioxide Crystals .4 oz. for 8 fl. oz. Put 7.5 fl. oz. of water in a beaker and pour in crystals stirring with a wooden stick or glass rod. This solution can be used on freshly machined aluminum surfaces or to treat mild corrosion or metal edges. Surface must be clean and free of oil or dirt.



These solutions have a shelf life of about 30 days so, unless you will be using a lot, there is no sense in mixing more than a half pint at a time. The shelf life will be longer as long as small quantities are used from a small container and not dipping the cotton into the larger vessel as the removed corrosion will have a tendency to kill the power of the fresh solution. 0



The treatment of Magnesium metal differs from the treatment of Aluminum in that in case of heavy corrosion, two solutions must be used but, for light surface corrosion, only one is necessary.



The first solution is a stronger solution of the Aluminum treatment and is mixed in the same manner but more Chromium Trioxide is used in the following proportions: Caution: ACID INTO WATER



Chromic Acid 20% by weight Chromium Trioxide 1.6 oz. for 8 fl. oz.



Put 7.0 oz. of water in beaker and pour in the Chro20
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"O.K. Gus, the gear's retracted."
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