ALUMINUM 

Aluminum is light, its weight is about one-third of steel. It is corrosion resistant; the oxide that forms on the outer surface of aluminum, unlike rust in iron, protects the basic metal, whereas, in iron the basic metal will rust continuously. Pure aluminum is rather weak and has a very low yield strength of approximately 350 kg/cm2 (5,000 psi). Alloyed some of the aluminums have a yield strength of 6,300 kg/cm2 (88,000 psi). The common alloying material used to increase the strength of aluminum are such elements as manganese, magnesium, copper, and zinc. Basically, the alloys suitable for the fabrication of hulls are:

· According to ISO Standards: Al Mg 4.5 Mn or Al Mg 2.5 in H3 condition 

· According to British Standards: N8 or N4 in H3 condition 

· According to American Alum. Association: 5083 or 5052 in H3 condition 


The above alloys have a yield strength in the order of 2,250 kg/cm2 (31,000 psi) and an ultimate tensile strength of 3,150 kg/cm2 (44,000 psi). Comparing with mild steel, one notices, that yield strengths are comparable and ultimate tensile strength of aluminum is about 80 percent that of mild steel. 

Aluminum alloys, aside from being chemically categorized, are further broken down into heat-treatable and non-heat-treatable alloys. Basically, this means that those alloys that are non-heat-treatable do not depend on any heat treatment to achieve their mechanical properties and can be reheated without any appreciable drop in strength. Furthermore, they can be cold-worked with greater ease than any of the heat-treatable alloys. Where heating is necessary, it must be a controlled heat and 400 C is about maximum. 

Advantages: The primary advantage of aluminum is its light weight. It extremely easy to work with, requires very little maintenance, is clean, and can be formed, welded, riveted, or bolted. It is superior for the lining of ice chests, food containers, and tanks. Aluminum has a much better scrap value than steel. In 10 tons of purchased aluminum, a scrap loss of five percent would be high. 

· Welding of aluminum is extraordinarily fast. The welding speed is approximately three times that of steel. 

· The preparation of an aluminum hull for finishing is done by sanding rather than grinding, which is also very rapid. 

It can be cut with hand tools, and any tool that is suitable for cutting wood is also suitable for cutting aluminum. In fact, an ordinary portable power saw with a carbide blade is the easiest way to cut the heavier material, such as plates and shapes. Lighter material can be cut and intricate cuts can be done with a saber saw or a bandsaw fitted with a metal-cutting blade. 

Disadvantages of aluminum are sometimes overlooked in the enthusiasm for total application of this material. Throughout the world, the number of yards capable of repairing aluminum hulls are few. Standard marine shapes in aluminum are not available in the varieties that they are available in steel and those that are available are not usually suited for small craft construction. The price of aluminum may be extraordinarily high when bought in quantities ordered on a one-up basis. 

· Aluminum can corrode extremely rapidly if suitable precautions against electrolysis are not taken and maintained. 
· The cost of welding equipment and the more professionalism necessary for its welding have to be mentioned. 

· Aluminum is one of the best heat conductors; hence, condensation is more of a problem. An additional cost in construction should be expected to compensate for this. 

· Fire protection must be considered in some areas, as aluminum has a low melting point.

Consideration must be given at all times during construction to eliminate concentration of stress due to improper welding. Aluminum tears and is notch sensitive, so this is a design consideration. Even the hardest alloys can be easily scarred. 

· Aluminum can be water-stains easily, if the protective finish or the bright finish as it is delivered from the mill is to be retained, proper storage of the material is a requirement. 

STEEL AND ALUMINUM METHODS 

Steel and aluminum enjoy a growing popularity. They allow the building of individual one-off yachts without the need of expensive molds or machinery. The construction of parts such as rudders, engine bearers, etc. are simple; fittings like chainplates, pulpits, liferail stanchions can be simply welded to the hull. Balast, scrap iron or lead, can be simply put into the hollow box-keels saving the costs of molding and foundry. 

· Bulkheads and floors can be made watertight. 

· Water and fuel tanks may be an integral part of the hull structure contributing to the hull's strength. 

· Engine vibration can be minimized. 

The Dutch have led the field when it comes to constructing small boats from steel. 

Boatbuilding in steel and aluminum involve the same techniques. The main difference being aluminum demands more expertise in its welding. 

Before going into different methods of putting a steel boat together, it is proper to give some attention to both welding and cutting techniques. There are three basic cutting tools for steel; oxyacetylene torch, the "nibbler," and the cutting disk in the grinder. For aluminum, most woodworking tools may be used either directly or by changing the cutting blade. 

Oxyacetylene Torch is a highly developed and precise instrument that will cut metal quickly, neatly, and inexpensively. Furthermore, some of the shapes are beyond the practical capacity of other cutting equipment. It also has a number of other uses beyond cutting, such as for local heating to facilitate bending, stretching, or compression; for piercing, scarfing, and expanding metal; burning off scale and paint; brazing; soldering; and more rarely for gas welding. With little practice, there is no problem maintaining a cut to a scribed line or within 0.5mm (1/64") of it. When completed, the underside of the cut will usually have a small amount of slag hanging from it. This can be removed simply by stroking it with the flat blade of a chipping hammer or with the edge of a grinding wheel. With proper cutting on clean work, to carefully laid-down scribed lines, very little subsequent grinding, filing, or other conditioning should be necessary before assembly. However, it should be remembered that the mere act of cutting produces heat. Heated metal expands and then contracts when cooled and this may locally alter the stress patterns inherent in the metal. Cutting too much at once or cutting parallel or adjacent surfaces while they are still hot can produce distortion. A good general rule is to allow newly cut metal to cool to room temperature before beginning additional cuts. Cutting, because of progressive contraction of the cooling metal immediately adjacent to the cut, will sometimes curve or "dish" a flat piece of metal. This may be common with thin-gauge stock, 3mm (1/8") or less. Such dishing may be corrected by lightly tapping the edges with a hammer, thus locally expanding the recently cut metal until the plate flattens out. If gas welding is not intended, then, propane that is cheaper then acetylene may be used. 

The Nibbler for the amateur is a much better bet than gas for cutting steel plates. A sort of electric tin opener, it cuts plate up to 6mm (1/4") thick very rapidly without distortion. It is extremely accurate and leaves clean edges ready for welding. 

The Cutting Disks are probably marginally more expensive than either gas or the nibbler and it cannot be used to cut out tightly curved shapes. 

Welding is a very important part of the job. Bad or inexperienced welding does not only create deformations with humps and hollows but it also can lead to weakened welds by integrated rust and scoria particles. To the novice it may seem to be a very abstruse and mystifying technique. As in many other industrial arts, good practice is based on a series of relatively simple but important principles. The home builder who does not already posses welding experience, may learn the necessary techniques and practice without too much difficulty, but, of course, to have the welding done by a skilled electrical welder is another option worthwhile considering. 

For practical reasons, as well as expense, most steel welding is done by electric-arc stick-type coated electrodes. For welding of aluminum, however, one or other of the shielded gas welding process must be used. The basic principles that should be observed in all welding systems are as follows: 

1. The composition of the weld metal laid down must be compatible with the metal being welded. 

2. The metal to be welded must be clean, free of extraneous substances, such as other metals, slag, scale, rust, paint or chemicals. 

3. The metal to be welded should be fitted so that full penetration of the weld zone is possible, so that no voids or hidden cracks or other stress-raisers are created. The proper spacing for good welding is governed largely by the thickness of the metal involved. As a general rule of thumb, thin material 3mm (1/8") or less, can be spaced a distance about equal to their thickness, or slightly less. For thicker material up to about 10mm (3/8"), it is desirable to bevel one side of the joint. In heavier cross-sections, both sides should be beveled and several passes should be made to fill the beveled joint. When multiple passes are required, through slag cleaning is necessary between each pass to avoid slag entrapment. 

4. The method of laying down the weld metal should be such that (a) there is adequate heat to melt and fuse both the weld metal and its joint, (b) the direction of welding is such that there is full penetration of metal to the root of the joint, (c) that the weld is free of entrapped slag, gas bubbles, or other porosity, (d) that the shape of the final weld bead is such as not to promote notch-stress failure or have an excessive contour that will be unsightly or require excess grinding for appearance. 

5. The sequence of welding should be such as to minimize or eliminate undue distortion. Shrinkage caused by the contraction of weld metal from the molten state to the solid state is a prime concern and is the main reason why so many steel boats are unnecessarily warped and will "look like a hungry horse". While an individual weld may shrink only a mere hundredths of a millimeter or so upon cooling, the stress created by that shrinkage can be enormous. The cardinal rule in small boat building is that at no time are continuous welds are to be made. The welding is staggered in a sequence such as to oppose and counteract each other. This can be achieved in large part by never laying down more than 5 to 7.5 cm (2" to 3") of weld metal at a given point, by never welding adjacent to these points until they have cooled, by welding adjacent welds in opposite directions so their directional stresses and shrinkages are canceled, and by welding opposite sides in the same manner. In general the hull should be welded from midships out towards the ends, alternating between port and starboard sides. 

It should also be a fixed rule not to overweld a boat. A boat should have every weld necessary to insure its integrity under all conditions, but no more. Continuous welds should be avoided where intermittent welds are adequate. 

The trickiest job in steel construction of hulls is to get the plating fair and smooth. 

Welding of aluminum should be done indoors or under the protection of an efficient mobile enclosure, since, shielded gas welding is necessary. Any draft that passes over the weld area during welding will blow away the shielding gas and cause welding problems. In general, good welding practice is of far greater importance than it is with steel. Weld area preparation and cleanliness of the weld zone cannot be stressed too highly. Even small amounts of contamination from sweaty hands or dirty gloves, release hydrogen and other gasses during welding that become entrapped in the weld deposits, causing porosity, which in turn, will affect the strength and ductility of the weld with consequent cracking. The melting point of pure aluminum is 650 C, whereas, the melting point of aluminum oxide is 2038 C. So, unless the oxide is properly removed or broken up before welding, the aluminum will melt long before the oxide film melts. The entrapped oxide can again cause a reduction in weld ductility and form metallurgical notches or cold laps. Degreasing can be done with such solvents as tauol or taulene. Pencil identification marks can be removed with acetone or alcohol. Wire-brushing by hand with a stainless steel wire brush is sufficient to break up the oxide. Mechanical cleaning of aluminum via power wire-brushing or grinding is not advisable because of the low melting point. All cleaning must be done just prior to welding.

 TIG welding is usually used for small jobs where the welds will be visible in the finished product. 

All other welding in hull construction is done with MIG . 

Sandblasting also should be given some attention as it may mean the difference between a trouble-free boat and one that that can be a perpetual headache or an unsightly "rust bucket". In the as-fabricated, as-welded condition, steel hulls are covered with an oxide scale, dirt, grease, and an assortment of other contaminants. These must be removed and a spotlessly clean surface exposed for subsequent finishes. Failure to do this will inevitably result in flaking paint, bleeding scale, and ultimately severe local or general deterioration. 

· Cleanliness in this sense means that it must be sandblasted clean so that every square cm of it is down to raw metal unsullied by the slightest speck of rust, grease, dirt, or scale so that every nook and cranny is bright, every crevice devoid of entrapped soil, and every trace of contaminant gone. There is no other reasonable way to achieve this except by sandblasting. 

The mechanics of it are simple enough: sharp silica sand is blasted from a tank equipped with flow and pressure controls, or sand is sucked up from an open container such as a large bucket and than blasted. The air is provided by a standard air compressor of generous capacity and the sand is fed by a hose from the tank or container through a metal-carbide or ceramic nozzle from which it is directed at the work. Sandblasting should be confined to an area that can be completely protected with subsequent basecoat within four hours, preferably less. 

There are probably as many different methods for putting a steel boat as there are builders, but it is possible to identify the basic structures as follows: 


Single-Chine 

Aesthetics, are of course, a personal thing, and there are many who are attracted to the single-chine shape for metal boats. Single chine has the merit of being a very simple form of construction, permitting the use of mostly flat plates. When building a boat using sheet material, it makes the most sense to think in terms of that material's characteristics and how one may optimize a hull design without incurring too much extra labor. In metal, a single-chine hull is easier and less costly to build. For sailboats, the slight gain in the wetted surface can be offset by slightly greater sail are, made possible by slightly greater ability to carry sail due to the form stability provided by the chine. For powerboats, no doubt, the form will attract more supporters. 


Multi-Chine 

The term multi-chine refers to the situation where two or more chines are introduced to the design, the chines adding considerably to the boat's strength. The increased number of chines will enable the use of less acute angles and correspondingly there will be less likelihood of turbulence. The increased number of chines will help to produce a more curvaceous shape and especially sweeter topside curves without requiring that the metal plate be rolled. Additionally, it will be possible to create a deeper bodied vessel, thereby giving greater headroom. The multi-chine form allows the plates to be kept to a reasonable size, and will assist with the ease of handling as there is no temptation to use the large plates that would be used on a single-chine design. 


Radius-Chine 

The technique was used by Van de Stadt on steel Doggers and has also been used by Ted Brewer and others in North America for years and more recently is being used by Bruce Roberts extensively. Again, computer aided design have made a great impact on this technique. 

Radius-chine hulls, essentially a single-chine hull form employing flat panels everywhere but the strip that joins topside to the bottom, rendering a curvaceous hull without requiring that every metal sheet be rolled. In this way, superior appearance, strength, lighter weight is attainable not to mention a much higher resale value. 

The choice of the radius to use is a matter of personal choice. Too small a radius keeps most of the radius below waterline when the hull is at rest and causes a slab sided look. The radius section is best plated first, keeping the edges neat and trim to a fair line so it will be easier to match up the flat plating later. In the areas of bow and stern, the radius panel will go on in one piece. Midships it may be necessary to split the radius panel lengthwise and then trim the centers where they overlap. This will take care of the compound curve in this area. The bottom and topside panels will fall into position without any special bending or forcing the plates. 

A detailed treatment of the subject is given in the article Radius Chine Metal Boatbuilding by Dudley Dix. 


Round Bilge 

The traditional round bilge hull feature heavily curved plates at the turn of the bilge. These plates need to be rolled to just the right curve. This is a job for the boatyard. Recently, however, it is becoming possible to order precisely cut and formed plates. 

Following the hull form, another major decision that the metal boatbuilder will need to make is whether to build hull upside-down or upright. The main advantage of building upside-down is that it is easier to fix the plating in position on the upturned hull. Some advocates of the upside-down method also argue that most of the welding is then done in a downhand position. However, it must be remembered that when welding the stringers and frames to the plating all of this welding is uphand and it means crawling around inside the inverted hull, which is most awkward when one considers all the bracing that is needed to hold the structure true while this welding is proceeding. Building the hull upright offers easy accessibility during the entire welding operation. The disadvantage of laying on the plating can be largely overcome by using adequate scaffolding. Also there is a little trick of drilling a whole in the plating and pulling this up into position by means of chains, wedges and threaded bolts. A point to remember is, of course, that when the hull is built upside-down there is still the turning over operation, and one saves on this building upright. 

The building of a metal framed hull may be summarized in the following steps: 

· The body plan (frames, floors, stem and transom) has to be lofted to a plywood of at least 6 mm thick. A baseline and precisely perpendicular to this a centerline is drawn. Points of the frames given in the table of offsets are then lofted on to the loft board to both sides of the centerline. Next, the heights of the floorplates are lofted. 

· Flat bar or angle bar is cut into suitable lengths to form up the frames and solid floors are formed from sheet plate. The frames and floors can be tack-welded together on top of the loft board. To increase stiffness of the framework, usually, the top is temporarily connected with an angle bar. This bar must be parallel to the waterline and also offset the same distance from the waterline in all frames as it is used to position the frames on the building berth. 

· The building berth is the basis for a good boat. It has to be made with the greatest possible accuracy. It absolutely, must not be allowed to distort in any manner during building of the boat. 

· To place the frames on the building berth frame positions are set out on the building berth. Frames are first clamped and then two 10 mm holes are drilled through the connecting angle bar and the building berth. The frame is then fastened very tightly to the berth through these holes by two M10 (3/8") bolts. After all the frames are positioned, the stem is installed and the frames are checked that they are all perpendicular to the building berth parallel to each other. To make sure that the frames will stay like this, strips at about every meter are tack-welded to them. Also, diagonal bracing may be used as necessary. 

· Once the frames are in position the next job will be to bend, fabricate, and cut the stern, keel and backbone sections. Also, the bottom keel plate may be templated and precut at this stage. The keel plate is blocked up into position and the stern and backbone are erected and tack-welded into the frames. If the boat is being built upside-down, then the flat plate bottom of the keel is installed after the rest of the hull is almost completed. Obviously, the extra weight will not be supported until the structure is almost fully plated. 

· The final sheering of the frames should be checked with a wood batten a little bit longer than the distance of four frames, noting which frames are to be bended inside or outside. Small corrections can be done by just giving a few knocks with a hammer; if this is not successful, the frame has to be unfastened and corrected. 

· Any slots for chine bars and intermediate stringers should be marked and cut at this stage. First longitudinals fitted should be sheer stringers and then the chines will follow. It may be advisable not to finally weld the intermediate stringers into slots in the area of the bow. The reason for this is that often when the plating is installed it will want to pull the stringers slightly in this area and it may be better to allow this slight curvature to take its natural bend rather than force the plating into some unnatural shape. 

· Plating can now be commenced after a thorough check for the fairness of the hull. Make sure that the drainage holes have been cut in the low points of the stringers. Obviously, it will be most practical to work from the ground up, so that the framework can be stiffened up as quickly as possible. Once all the plating is tact-welded into position it is time to go ahead with continuous welds, plus to go inside and weld the stringers and frames to the plating using staggered intermittent welds. 

· When the welding of the hull is completed, it is then time to for the job of grinding off the welds and beating out any unfairness in the hull. 

· After you are satisfied with the overall fairness and general appearance of the hull, if you have built upside down then it will be time to roll the hull over into the upright position. For this purpose, two large diameter rope slings around the hull, running through solid blocks that are supported by a pair of lifting tackles may be used. After turning around the hull it is supported preferably at waterlevel. 

· It will be well to consider getting as much as work done on the interior of the hull as is possible before any decks or superstructure are installed. All the tanks, the bulk of the balast, completion of the solid floors, installing the engine and the propeller shaft, frames for the accomodation, cabin sole, and much of the joinery can all be completed before the decks go on. 

· Another point to consider is if you are going to line your hull with one of the suitable spray-on foams. This method of insulating especially a steel hull has much to recommend it. The foam is usually sprayed to the same thickness, or a little thicker, than the stringers. This gives a nice clean interior and provides for excellent insulation against heat, cold, sound, and condensation. 

· Many builders elect to build the decks and superstructure using wood and plywood. This has much to recommend it as it saves on the weight adds considerable warmth to the finished boat. 

· The hull protection both inside and out will generally take the form of a series of epoxy coatings. Another possibility is a metalizing system of spraying a zinc compound on the hull. 

Frameless Fairing Technique
A basic design principle is that as the hull plating is thickened frame spacing increases. Carried to its logical conclusion the plate thickness is increased, and the frames spaced ever further apart, till the first frame is the stem and the next is the transom. This is the frameless boat known in other technologies as monocogue construction. However, one must hasten to add that the weight saved by doing away with the frames is not enough to compensate for the added weight of plating. To avoid framing completely brings an enormous weight penalty, hence, the least amount of framing is always there sometimes in the form of bulkheads, interior furniture or other features. Therefore, to avoid any misunderstanding the term "frameless construction" may cause we prefer to use "frameless fairing" instead. The term is more apt, because, incredible fairness is obtained by using full length plates to plate a multi-chined hull without the aid of internal framing. 
The plates, computer calculated, can be drawn and cut in advance to millimeter accuracy. All reference lines for bulkheads, floors, engine bed, keel position and reinforcements can also be simultaneously marked on the plates. Because the plate edges match perfectly, putting them together is extremely easy. A simple trestle is sufficient in which to build. Starting with the bottom plates, plates are tack-welded one by one up to the top shell sections. Due to the great accuracy, a shell with fair lines is formed without frames. The strengthening of the shell by welding in frames, floors, engine bed, chain plates, etc. is done later. 
There are various plans in the 9m - 12m range using this technique offered by Van de Stadt Design . 
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Trevor Bolt Yacht Design Ltd. Homepage Index of plans
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A few words about aluminum - my favourite yacht building material:

Aluminum Boatbuilding
When you talk about aluminum you will run up against a few predjudices....

People worry that it is prone to corrosion.
Some workmen do not want to work with it if they are only used to working with steel.

Corrosion: First of all, here in British Columbia, most of the vessels built in the last 20 years seem to be made of aluminum. I have not seen or heard of any problems with corrosion. Basically all you must do is refrain from grounding your electrical power systems out onto your hull. Use appropriate metals like stainless and galvanised steel to minimise electolitic corrosion, i.e. use phenolic cutlass propeller shaft bearings.

Training workmen to work with aluminum is probably a lot easier than for steel. It is natural for woodworkers also to adapt to it, as many of the same tools are used to cut it as for wood, i.e. bandsaws, tablesaws, chopsaws and most frequently... the Skilsaw. It is easily cold formed by light tapping with a ball pean hammer to curve it by stretching one side. If it must be heated for extreme bends, heat the compression side.

The welding process. Tacking is easily learned. Welding butt welds on thin plates requires expertise due to the large amount of weld shrinkage. The mig gun is fairly easy to move around for allowing cooling to minimise distortion. Temporary flat bar stiffeners should be tacked on either side of a long buttwelds to keep the plates straight while tacking, welding, gouging out and welding the final passes. Also aluminum must be wiped or brushed clean before welding. 

Aluminum welding should not be done at below freezing temperatures. Mig welding must be done in a windless area because if the shielding gas argon is blown away, the weld is ruined. Heavy pipes or critical welds should be pre-heated to just warm to the touch, to allow the root pass to fuse together nicely. 

Design and engineering.  Aluminum has twice the deflection of steel. If the ABS rules for steel vessels are used, the  section modulus required for steel should be multiplied by 1.7 for the aluminum. Aluminum scantlings may be obtained from ABS rules for high speed craft or other of their publications.
Lightweight aluminum vessels up to 50 ft usually are best accomplished by the use of thin, deep flanged-plate transverse floors and frames, which have cutouts for closely spaced longitudinal T-bars. Compound curves in plating are possible by the use of a wheeling machine. Aluminum losses its temper when heated and becomes annealed, sufferring loss of stiffness. Hull plating should be 5086 or 5083 alloy. Cheaper 5052 plate has been successfully used by many builders but is not really considered a marine alloy. 6061 extrusions are commonly used for internal stiffeners. There are many new aluminum extrusions available today specifically suitable to boat and ship building that are not available in steel or as fiberglass pultrusions.

The great benefits of aluminum construction are:  speed of fabrication, ease of plate handling due to light weight, minimal cranes required, no sand-blasting required, easily formed by hand, a higher quality product than steel, more suitable for modern light displacement cruising sailboats, much better speeds obtainable in powerboats for the same horspower and probably the greatest benefit is the minimal or no maintenance required. Also, on impact, aluminum tends to crumple, absorbing the impact without cracking, where steel cracks or splits easily. Obviously the advantage of not having to paint the vessel on the inside is a real savings in time and worries.

You may consider an aluminum hull as 3 times the cost of a steel hull, yet realise that a steel vessel requires a paint job and maintenance costs that will probably exceed the difference in initial costs. Of course one must accept the fact that aluminum vessels are light and if used in a vessel that does not require this lightness, it will make the owners very unhappy after putting up with the fast snappy roll that accompanies light craft. So a long distance trawler would probably be better in steel, yet a sailing vessel would benefit from the stability gained by an increased ballast ratio and reduced sail area required to drive it. A high speed craft would gain speed, as weight and horsepower are the major factors that determine speed. Trevor Bolt Yacht Design Ltd. Index of Plans email... tbolt@direct.ca
From Cruising World, September 1997 
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To Thine Own Chines Be True

Aluminum is a sheet material with virtues aplenty. To honor them best, this designer advocates simplicity, ample framing — and, yes, even chines

by Michael Kasten 

Why build an aluminum boat? For things that go bump in the night. For ease of construction. For longevity. For good resale value. For the benefit of being able to create a custom design, and build it economically, without the huge penalty of having to build a mold first, as with fiberglass. For freedom from fiberglass boat pox. For repairability. For lightness and strength. For the competitive edge in performance. For the security of safe cruising. 

In Cruising World’s November 1996 issue, we read that it takes over 60,000 pounds per square inch (psi) to tear apart a chunk of mild steel, and 30,000 psi to deform the same piece. With aluminum, around 45,000 psi will tear it apart, and around 35,000 psi will deform it. Yes, you read that correctly: size for size, aluminum has a higher yield strength. In these facts lie the extreme benefits of metal hull materials: The “plastic range” of either metal is quite high, so the material can take a terrific beating without failure. 

   Aluminum is light, strong, corrosion-resistant, non-sparking and weldable. Because aluminum is not abrasion-resistant, it can be cut with carbide tools. True, aluminum used in boatbuilding is subject to electrolysis, pitting and crevice corrosion, but these liabilities can be managed as long as you pay attention to them. 

    In terms of seakindliness, some metal boats will be better if built in steel. Aluminum’s extreme lightness can cause a faster pitching and rolling motion in some hulls. For example, very beamy boats will exhibit a gentler roll if built in steel. 

· Fairly narrow or light-displacement boats — which tend to have a narrower waterplane and less inherent form stability — will benefit most from aluminum construction. 

In terms of size, one can successfully build a steel boat for coastwise cruising and serious blue-water sailing down to about 30 feet LOD. Below that, the steel vessel will either have to be built with excessive displacement or with plate so thin that it is more difficult to weld and is subject to deformation while welding. 

Because an aluminum bare hull will weigh roughly half that of steel yet maintain a high ultimate breaking strength and greater yield strength, designers can create aluminum cruising boats down to, say, 22 feet. One could still build a safe aluminum boat in a size smaller than that, but who’d want to go to sea in it? 

On Cost

The aluminum to build a bare hull costs roughly twice as much as the mild steel to build the same design. But aluminum is faster to work with, so the savings in labor helps even the score. This can be substantial because aluminum can be cut with common carpentry tools and welded much faster than steel. Another advantage of aluminum is that you don’t have to sandblast or paint the interior. You do have to insulate an aluminum hull, but that won’t require sandblasting. Painting the exterior of an aluminum boat is unnecessary, representing another huge savings. 

After you’ve factored the added costs of painting steel, the margin of building an aluminum hull drops to just 10 or 15 percent higher than steel. As a percentage of the entire construction project, the additional cost of aluminum is only slightly higher. Once built, maintenance on an aluminum boat is less expensive, and resale value higher. 
New construction methods have trimmed building costs substantially. The most dramatic savings can be effected by computer lofting, and then computer cutting the actual parts for the hull. Essentially, the builder receives a “boat kit” ready for assembly. 

A parallel method, also best if done by computer, involves cutting and fitting the plate only, by itself, without a prior support structure. Further, there is the “folded plate” method. It is quite fast, but it does seriously limit the number of hull shapes possible. 

One last note about cost: Keep in mind that it varies more or less directly with displacement (not length), assuming a given level of complexity in the design. Displacement, and therefore cost, varies as the cube of the size. 

On Hull Shape

Aesthetics are a personal thing. For my own part, I am attracted to the single-chine shape for metal boats because metal is a flat-sheet material. When building a boat using sheet material, it makes the most sense to think in terms of that material’s characteristics and how one may optimize a hull design without incurring too much extra labor. In metal, a single-chine hull is easier and less costly to build than one with radiused or multiple chines or one that is fully rounded. Further, with a good design there is no performance penalty with a single-chine hull. The slight gain in wetted surface can be offset by slightly greater sail area, made possible by slightly greater ability to carry sail due to the form stability provided by the chine. 

PRIVATE

This line drawing and the ones that follow demonstrate degrees of design complexity for sheet materials — from single chine to a fully rounded hull. I prefer the simplicity and economy of a single-chine metal hull, as shown here. 

On the other hand, the reputed seakindliness of a radius-chine or round-bottom hull can be approached in a single-chine hull by giving it a slightly more “slack” shape. A big advantage of the single-chine shape is economy; the cost to build a rounded or radius-chine hull is considerably higher due to the hassle of dealing with the added shaping and welding. 

A single chine can look quite appealing, especially when used with a more traditional style. In my view, it makes the most sense to take any extra money available and use this to make a graceful single-chine boat longer rather than rounded or radiused or multiple chined, thereby netting some real speed and comfort benefits — a bigger boat for the same money. 

PRIVATE

Multi-chine designs foster sweet topside curves without requiring that the metal plate be rolled. These shapes remain within the construction realm of the backyard builder. 

Radius-chine hulls employ flat panels everywhere but the strip that joins topside to bottom — rendering a curvaceous hull without requiring that every metal sheet be rolled. 

That said, some folks simply prefer more complex hull shapes. Radius-chine and multi-chine boats cost about the same amount to build. A true rounded hull, provided it’s well designed, need not be much more expensive than a multi-chine or radius-chine shape, and would look considerably better. 

One method of building a completely rounded metal hull involves using “joggled” plate seams, akin to “lapstrake” planking in wood. According to this method, an offset is pressed in along one edge of the plate. The offset is just enough to take the thickness of the plate below it. Each plate is a strip about 12 to 18 inches wide. Bernard Moitessier’s steel boat Joshua was built that way. If “lined off” nicely, as one would do with wooden planking, they look very good. The plate overlap creates its own longitudinal stringer and reinforcement, so that longitudinal framing ordinarily would not be required. 

PRIVATE

A fully-rounded metal hull is beautiful to behold, but expensive to build because much of the plating needs to be rolled to just the right curve. This is a job for the professional boatyard. 

Designing true rounded metal hulls that are relatively easy to plate is not so difficult. Ideally they will require plate rolling only in a few places, and are elsewhere able to receive flat sheets without fuss. These are not “radius chine” boats. They are instead just easily plated, rounded hulls with no reverse curvature, so these hulls can be built economically. The keel is attached as an appendage, there being no need with metal to create a large rounded garboard area for the sake of strength — as would be the case with a glass or a wood hull. 

On “Frameless” Construction

With the notion of metal’s extreme strength, we have come to a point of faith, which has created a problem: There is potentially misleading and incorrect information pandered by some in the implied promise of “frameless” metal boats. The concept of frameless metal boats is attractive, but flawed. The definition of “frameless” must be clarified. 

Achieving the required strength in a metal vessel without using framing brings an enormous weight penalty due to the required increase in plate thickness. If you apply well-proven engineering principles to the problem, you quickly discover that frames simply are a requirement. Designers may employ devious strategies, such as using bulkheads, interior furniture or other features to achieve the required reinforcement, but responsibly built metal boats, whether of steel or aluminum, definitely do use framing. 

PRIVATE

Despite recent talk about “frameless” construction, responsibly built metal boats do use framing — sometimes employing devious strategies such as using bulkheads or interior furniture to support plating. The added plate thickness required to forego framing completely would render a heavy hull indeed. Here, just three of 17 transverse frames are shown. 

Without the aid of metal internal framing, many metal boats are successfully plated, and the plating then is welded together. This construction technique renders a high degree of fairness. Some methods use a “folded plate” strategy, with perhaps one large plate per side, to make the plating much faster to erect. To give the vessel adequate strength in the final product, though, frames must be added before the hull can be considered finished. 

Many so-called “frameless” boats make extensive use of longitudinals, which, in “folded-plate” construction, are often pre-welded to the plate. Bulkheads or other internal transverse structures are used to reduce the span of these longitudinals. Strictly speaking, then, these boats do have framing — and lots of it. 

Classification societies, such as the American Bureau of Shipping, Lloyds, and Det Norske Veritas are somewhat conservative in their approach, but working through their formulae demonstrates the benefit of framing — primarily to bring the weight of the vessel within a reasonable range while maintaining the required hull rigidity. 

Recent studies of failures in smaller aluminum crewboats and offshore supply vessels show the need for sections of the ABS rule to be made even more restrictive in terms of the allowable areas of unsupported plating; i.e. framing should be spaced more closely. 

Most often, the best framing is a series of strong transverse web-frames, mated to longitudinals which provide primary support for the plating. The longs, then, are held by the webs. In my view, the web frames should be located where required by the interior bulkheads. Bulkheads can then be bolted directly to these web frames, and all is as it should be — simple and strong. It is my preference to build upright, since lifting the plates is then easily done with a hoist attached directly to the framing. With a few tricks of the trade up your sleeve, an absolutely fair hull is the result. 

On Protection And Coatings

Aluminum alloys for use on boats are generally limited to the 5000 and 6000 series. These two alloy groups are both corrosion resistant in the marine environment due to the formation of a tough aluminum oxide. These alloys are subject to pitting, but the pitting action slows as the oxide film thickens with age. 

Aluminum alloys are subject to crevice corrosion, since they depend on the presence of oxygen to repair themselves. What this means is that wherever aluminum is in contact with anything, even another piece of aluminum or zinc, it must be painted with an adhesive waterproof paint such as epoxy, or it must be protected with a waterproof adhesive bedding, or both. A plastic wafer alone as an isolator is not enough. Salt water must be prevented from entering the crevice; otherwise, corrosion will result. 

Anodizing, a process of electrically causing the formation of a tough oxide film on the surface of aluminum, slows pitting, but anodizing will not prevent pitting or crevice corrosion. 

· Aluminum is very active galvanically and will sacrifice itself to any other metal it contacts either directly or indirectly. 

· Aluminum is anodic to everything except zinc and magnesium, and must be electrically isolated from other metals. 

In this case, paint, bedding, and a non-conductive plastic or rubber isolator should all be used together. Unlike tankers, small metal boats are not designed with an appreciable corrosion allowance. 

    In terms of the paint system, aluminum boats are dealt with more easily than steel boats. Aluminum must be painted wherever things are mounted and below the waterline if left in the water year-round. Otherwise, marine aluminum alloys do not require painting at all. 

· Present technology for protecting metal boats is plain and simple: epoxy paint. Once the metal is protected with a 12- to 16-mil dry-film thickness of epoxy, it can then be top coated with whatever is appropriate to the situation. 

The top coats can be, for example, foam, enamel, linear polyurethane, or bottom paint. More durable top-coats better protect the investment in epoxy. To assure that this “secondary system” sticks to the epoxy barrier, use a standard extended-recoat-time epoxy primer, which makes an excellent tie-coat. 

For anti-fouling paint, a recent offering from the E-Paint Company should be of interest to metal-boat owners. Called “No-Foul,” it releases hydrogen peroxide to prevent marine growth, eliminating the inherent problems that accompany metal-based paints. 

Paint preparation is critical. Thorough cleaning and sandblasting provide the best surface for adhesion of paint or bedding. Alternately, cleaning and then grinding with a coarse 16-grit disk will provide enough tooth for the paint to stay put. If the surface finish must be extra fine, as on an aluminum spar, then sanding, cleaning and etching with a product like Alodine before painting will give good results. 

The interior of an aluminum boat does not require painting. It would be the ultimate, though, to epoxy prime the interior if a blown-in urethane foam will be used. A chromated vinyl-acid “wash primer” would be a very acceptable second choice inside, to provide adhesion for the foam. 

Zincs should always be used on an aluminum boat, and generally in the same quantities as with a steel boat, in order to prevent stray-current corrosion.  The quantity and placement of zincs are discovered by experiment over time, and will differ from one marina to the next. 

· As an example, on a 40-foot metal hull, the best scheme is to start with two zincs forward, two aft, and one on each side of the rudder. With a large boat — say, over 45 feet — an additional pair of zincs amidships would be appropriate. Surface area — not zinc volume — is important. 

After the first few months, inspect the zincs. If they appear active but plenty of material remains, the zincs are doing their job. If they are seriously wasted, the area, as well as the weight, of zinc should be increased. 

Of course, welding zincs on is best, but for an aluminum boat, the zincs will instead be bolted to studs welded onto the hull plate, or bolted using stainless bolts into a heavy bolting plate welded to the hull. Good electrical connection between the zinc and the hull must be assured. 

Regardless of the bottom paint used, zincs must be used to control stray-current corrosion, to which we can become victim with a metal boat, even without an electrical system! With a scratch at the bow, and another at the stern, the boat itself becomes the preferred path for any ambient currents in the water. In the best of all possible worlds, there would be no stray currents in our harbors, but that is not reality. 

The Bottom Line

Can aluminum compete with fiberglass as a production hull material? Jimmy Cornell’s Ocean Cruising Survey, a valuable indicator of trends among world-voyaging cruisers, shows that metal boats are on the increase. A metal hull was the number-one wish of those with other hull materials. “My next boat will be metal...” was heard over and over — particularly by those who were already cruising aboard a metal boat. In terms of cost, we saw that displacement is more important than length. Aluminum is the ideal material for building a lightweight boat. The second cost determinant is complexity. This reaches into all aspects of the design, including hull shape. The simpler the design, the lower the cost. A well-designed single-chine hull will perform well, and the savings may allow a slightly larger boat. 

· With correctly applied protective coatings where needed, adequate zincs, a proper electrical system, and good care over time, an aluminum boat will last indefinitely. 

Boatbuilder and designer Michael Kasten lives and works in Port Townsend, Washington. In addition to running his own design office, he teaches at the Northwest School of Wooden Boatbuilding and edits the Metal Boat Quarterly, an excellent resource, included with membership in the Metal Boat Society, (634 Goodhew Road, Sedro-Wooley, WA 98284). All photos and illustrations are of the author’s designs. 

For information on the Metal Boat Society and Metal Boat Quarterly, CLICK HERE.
To visit Cruising World's Metal Boats Bulletin Board, CLICK HERE. 
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Boatbuilding with Aluminum 
Stephen F. Pollard, 288 pp. 1993.
Makes a strong case for aluminum being the ideal boatbuilding material. Covers small and larger boats using specific examples. Illustrating aluminum fabrication from lofting, welding through construction of a 20' MacKenzie River drift boat. 
Metal Boats 
Bruce Roberts-Goodson
Written for those who are interested in Steel, Aluminum and Copper-Nickel. You will find the information on why you should choose a metal boat. The benefits and disadvantages of the different metals are explained in detail. How to build a steel, aluminum or copper-nickel sail or powerboat. Selecting the right tools and equipment. Welding techniques and how they apply to various metals. The differences between the various hull shapes is explained in detail. Selecting the correct engine(s) and equipment. Other subjects include electrolytic protection, building skegs, keels and pilot houses, in fact everything you want to know about metal boats is covered between the pages of this book.


Metal Corrosion in Boats 
Nigel Warren. 224 pp, 1980 
It covers the many metals used in construction and fittings, the different types of corrosion, and the behaviour of these metals in various combinations and corrosive conditions. Both traditional and newer practices in prevention and cure are described. 

Warren, Nigel. 1998. Metal Corrosion in Boats. Sheridan House Inc. Whatever metals you build in this is the source-book for understanding how corrosion happens and how detailing and good design and material specification avoid it. Essential.

Sims, Ernest H. 1993 (second edition). Aluminium Boatbuilding. Adlard Coles Nautical. Very solid advice on everything. This man is clearly a perfectionist - essential reading. 

Pollard, Stephen F. 1993. Boatbuilding with Aluminum. International Marine Camden, Maine. There is lots of really good practical advice in this one - essential reading.

Finch, Richard & Monroe, Tom. 1985. Welders Handbook. HPBooks, Price Stern Sloan Inc. LA, CA. If you need to learn how to weld aluminum (or anything else) I strongly recommend this book. There is a current printing of this thin A4 paperback, authored by Finch only. It is concise and accurate, with a notable clarity. 

E-mail by Bruce Cope

Adriaan,
I couldn't stop myself from writing this E-mail. I saw your home page address on the metal boat bulletin board. After reading the bulletin board, I see that very few of the people on it have any actual experience building boats. If you are really going to build a 34 ft boat in aluminum I would advise you to MIG weld it, not TIG weld it. If you TIG weld it two things will happen---it will take forever to weld---and the boat will be so warped and distorted when you have finally finished, it will very disappointing. I speak from experience, otherwise I wouldn't be writing this letter.

I have been building aluminum boats of all types professionally since 1973. I personally have welded together at least 250 aluminum boats ranging in size from 8ft to 55ft,and have been part of the building and welding crew on at least another 100 boats that were up to 150 ft long, including Canada 11-our America's cup boat in 1987. I own an aluminum boatbuilding company out here in British Columbia. We build sportfishing boats from 14 to 25 ft and sailboats up to 50 ft. My company is not large (we have 3 MIG welders and 2 Tig welders) but we have a lot of experience. I would hate to see you making such a basic mistake and ruining your project just for the lack of a bit of information. 

· We use Tig welding for small jobs where the welds will be visible in the finished product-such as hand rails, radar arches, - or the fittings on fuel and water tanks (not the seams)-- for repairing the occasional flaw in a Mig weld on a seam. 

· We also Tig weld short (say 2 in.) butt welds in thin material (.065in. to .125in.) on the windscreen area of a small power boat for instance.

All other welding is done with Mig. We do use a lot of pulse Mig, but it is not required at all for the job you are doing-pulse Mig is most useful for material .125 in. and under.

Boat yards don't use Mig just because it is faster than Tig - we use it because it does a better job in most cases (it generates much less heat). Mig welding aluminum is harder to learn than Tig, it is smokey, makes sparkes that burn your clothes, does not make as pretty a weld, and the welding guns are sometimes difficult to keeep running smoothly, but you can easily build a 34 ft sailboat without a Tig welder, but not without a Mig welder. For the first 14 years of my boatbuilding career I rarely saw and almost never used a Tig welder. It was only when I started building small boats out of light material (.065"to .125") that I purchased a couple Tig welders.

It is ideal to have both types, but if you can only have one, make sure it is a good Mig welder.
Another piece of advice---a lot of welder salesmen don't know much about fabricating and welding-they like to make you think they do though. The best thing you could do if you doubt my advice is to go to a boatyard that builds aluminum boats-pleasure or commercial-of the size you are contemplating-and look at what they are using- I guarantee that they will be Mig welding the hull and using Tig only for small fittings and handrails etc.
Regards
Bruce 

PRIVATE
My experience with prospective clients approaching me for boat designs is that most have very definite ideas on the material to be used for the construction of a new boat. Unfortunately, some base the decision on an uneducated instinct born out of hearsay about experiences (generally bad) which others have had with various materials.

There are materials which are used for boat construction but for which I am not prepared to design. If the prospective client will not be persuaded to build in another material then I request that he rather approach a designer who does work with the required material. In general, however, a good boat can be produced from any of the normal boat construction materials provided that the design was drawn for the chosen material and proper care is taken to work within the limitations of the material when building the boat.

No material is the ideal medium for all boats, despite what some barroom experts would have us believe. Major factors in the choice include intended use, construction location, equipment and resources available and the previous experience of the workers who will be involved in the project.

The intended use of the vessel affects the material choice because that will set the performance expected, the level of maltreatment to which it will be subjected, the standard of finish required and the amount of maintenance which is acceptable. A boat intended for commercial fishing or cargo work will have very different needs from one which is to compete in the high class charter fleets.

/……

Steel has been the material of choice for amateur builders for a few years. It is a material which is forgiving of construction errors because they can be easily cut out and replaced. It is also forgiving in that workmanship has to be really bad before it makes the boat unsafe, not that that is a valid reason for using it as a boat construction material. 

It used to be that the biggest factor against using steel was it's tendency to rust.  With the modern paint systems which are available, that argument no longer applies. The big factor which remains against steel is the weight of the material, which prevents the construction of lightweight boats.

Various attempts have been made over recent years to market light to moderately light displacement steel designs but when launched they generally float much deeper than intended. One has to contend with the fact that, for equal weight, a steel hull skin must be about 20% of the thickness of that for GRP and 7% of that for timber. Steel just cannot be successfully built to those thicknesses except for very large craft for which GRP or timber thicknesses may be large.

The extra weight gives a bonus in the way of a comfortable motion at sea but applies a penalty in reduction of performance. The power, both in auxilliary propulsion and sailing rig, required by a heavy yacht is greater than that for one of light displacement so those costs are proportionately greater. In compensation, steel is second only to plywood in terms of economy among the normal materials for one-off yacht construction, up to the stage when fitting out commences.

Another negative factor due to the weight of steel is the need to manhandle the heavy sheets on and around the hull. This requires either powerful handling equipment or some spare hands. Care must be taken when working with heavy parts to ensure that they do not fall because a falling plate can easily remove a foot or even kill any unfortunate person finding themselves in the way when gravity takes control.

 
/………….

Timber construction has fallen out of favour with the home builder in recent years, possibly due to the availability of GRP hulls. It is now uncommon to see a new timber boat launched but it remains a good construction material.

The development of the WEST (Wood Epoxy Saturation Technique) methods of boat construction have put new life into timber boatbuilding. By combining the age-old natural material of timber with specially formulated space-age resins, a light and strong engineering material is formed with predictable properties.

The WEST system can be successfully combined with various methods of construction, from strip plank to fully cold moulded, either with or without stringers. All have the common factors of trying as far as possible to produce a monocogue structure while sealing the timber to keep out moisture which would reduce it's engineering properties and cause rot.

Plywood is the closest rival to steel for speed of hull and deck construction but the shape used by most designers is limited to chine or multi-chine. A good alternative is radius chine plywood construction which closely approximates a modern round bilge hull shape using sheet plywood to the flat surfaces and laminated plywood to the radius. Plywood remains an excellent material for amateur construction, particularly when combined with epoxy resins for adhesives and surface coatings. It continues to be the most economical material for building a boat in many countries.

Nature has provided a large selection of timbers with widely differing mechanical properties. They can be chosen for light weight, strength, stiffness, rot resistance, hardness or decorative character. However, man has rather depleted the stocks of many species so they are becoming hard to obtain. This can give problems if building a timber boat by traditional methods but has minimal effect with WEST construction as the complimentary properties of the less exotic timbers and the epoxy resins do not require the use of special timbers.

Displacements with traditional timber construction methods are normally fairly high, resulting from the use of high density timbers and large scantlings. In contrast, modern methods can produce boats of very light displacement with sparkling performance.

For home building, timber does prefer to be covered over during construction. As a minimum, it can be used in the open but all unpainted surfaces should be protected by tarpaulins or they will deteriorate with subsequent painting or rot problems.

When using epoxy resins as part of the WEST system, the exposure problems are the same as for GRP so care must be taken to prevent contamination by moisture and dirt. Many resins are intolerant to surface moisture while others are not affected so it is a worthwhile precaution to use resins which will not fail if dew settles before they are surface dry.

Most neighbours will have little objection to a timber boatbuilding project, partially because most men are involved in woodwork to some extent and can relate to the project. While power tools are needed, they are relatively quiet and their use is generally of fairly short duration. Epoxy resins are smelly but are far more pleasant than polyester resins and the smell fades much more rapidly.

Aluminium is a medium seldom used by amateurs but is the material chosen for the construction of top quality professionally built custom yachts, particularly in the larger sizes when investment plays a large part in the decision. It is a material for which it is more important than most that the builder knows what he is doing or the product can be a disaster. 

Of vital importance is the care which must be taken to ensure that there are no metals more noble than aluminium in electrical contact with the hull, particularly below the waterline. In addition, there are many different aluminium alloys, each with it's own properties and each more or less noble than the next. The correct choice of alloy or combination of alloys must be made or galvanic action will occur between two dissimilar alloys. Welding alloys must also be chosen to be compatible with the two alloys which they are joining.

Special aluminium alloys have long since been developed to cope with the corrosive marine atmosphere, with such success that many yachts are left unpainted above the boot stripe. Below waterline they must be painted for anti-fouling reasons but also to form a plastic protective shield to eliminate galvanic action. 

· Mercury based anti-foulants must never be used as they will be cathodic to the aluminium which will be eroded. 

· Copper based anti-foulants should not be used for the same reason except with extreme caution over multiple layers of barrier coat to separate the aluminium from the copper and with routine checking for breakdown of the paint system and consequent galvanic action.

The inside surfaces of the hull, particularly below waterline, should also not be left unpainted. A good paint system will give protection from the dangers of lost coins, tools, etc finding their way into the bilge water and setting up a galvanic cell to eat away the hull. 

Aluminium is much softer than steel so it is more easily formed and can even be worked with woodworking machinery. On the negative side, it must be welded by one or other of the shielded gas welding processes and can, therefore, not be welded out of doors, unless under the protection of an efficient mobile enclosure. Any draft which passes over the weld area during welding will blow away the shielding gas and cause welding problems.

Weld area preparation and cleanliness are also very important as even the smallest amount of contamination from sweaty hands or dirty gloves can cause entrapment of impurities in the weld with consequent weld cracking. In general, good welding practice is of far greater importance with aluminium than it is with steel.

Aluminium repair facilities are scarce in most parts of the world which are attractive for cruising. Because aluminium is easily cut and drilled by hand, it is better to be prepared for temporary repairs by screwing or bolting aluminium or timber patches over the damage (as for a timber hull) rather than to expect to do a welded repair.

The cost per kg of aluminium is far higher than that of steel but the weight of material used in an aluminium boat is far lower than that for the equivalent steel boat. The lighter weight of aluminium allows the use of less and lighter handling equipment and it's easier working, particularly with cutting, fitting and filing, can give labour savings. The net result is that, in the smaller sizes, aluminium construction is considerably more costly than for steel. However, as the size of the boat increases so the percentage difference decreases, with aluminium being little more costly in sizes over about 18m.

For the home builder, aluminium is a quiet and odourless material which will produce a minimum of annoyance for neighbours. Grinders must not be used on aluminium and sandblasting is not required so the worst factors against building in steel are missing when working with aluminium.

                                      **********************************************************

The important choice of hull material must finally rest with the prospective owner of any new boat. Provided that he fully understands the advantages and limitations of all the materials which are available to him, he can make a sensible decision.

**********************************************************************************************

PRIVATE "TYPE=PICT;ALT=Question:"
aluminum boat repair

Forum: Boat Construction Forum 
Date: Sat, 08 May 1999 14:56:16 GMT 
From: bruce neal <unknown> 

I have a aluminum boat that was painted when i bought it. Well it leaks! I found large pit marks under the paint when pealing it away , in the pited area are holes.what can i do to fix them? i plan on repainting . But would like to know how to fix the holes? thanks for the help Bruce
Buyer beware...

Forum: Boat Construction Forum 
Re: PRIVATE "TYPE=PICT;ALT=Question"


HYPERLINK "/HyperNews/get/construction/225.html"
aluminum boat repair (bruce neal)
Date: Wed, 12 May 1999 08:29:09 GMT 
From: Russ King <rking@cableregina.com> 

PRIVATE
This is a little late for Bruce, but I'll pass this on for everyone else. 

Be very wary of any aluminum boat that has been painted.  Most aluminum boats are unpainted; if the boat has been painted, look for the reason why. Many unscrupulous people will paint the aluminum to cover up flaws, as Bruce has discovered. 

I first heard about this trick/scam years ago when reading about amphibian aircraft and floatplanes. 

al boat repair

Forum: Boat Construction Forum 
Re: PRIVATE "TYPE=PICT;ALT=Question"


HYPERLINK "/HyperNews/get/construction/225.html"
aluminum boat repair (bruce neal)
Date: Sun, 24 Oct 1999 12:47:16 GMT 
From: <unknown>

 PRIVATE
ck with ac spruce for catalogue,1-800-831-2949 

you wl find supplies there 

purchase a sheet metal repair manual from a ac school 

use duralac between patches(mixture of lanolin +zinc cromate) 

use a flush patch fun and easy

PRIVATE "TYPE=PICT;ALT=Feedback:"
Comment by Jeff Lane: It depends on how weak the plating is.

Forum: Boat Construction Forum 
Re: PRIVATE "TYPE=PICT;ALT=Question"


HYPERLINK "/HyperNews/get/construction/225.html"
aluminum boat repair (bruce neal)
Date: Sun, 09 May 1999 01:32:19 GMT 
From: Jeff Lane <jeff.lane@hl.telia.no> 

Hi, Bruce. Jeff Lane here, for Data- boat<http://www.databoat.com>. As I see it, there are either two ways of dealing with the problem, or, if the deterioration is general and serious enough, one: First, you must decide why the pitting damage has taken place, if possible, so as to avoid it by removing the cause. Having done that, what you do to repair it depends on how general, and how serious the damage actually is. 

· If  we are talking about only a few deep pits over a fairly local area, probably the best thing to do is to get a professional welder to use his gas-envelope welder to weld the holes up, after you have cleaned all surfaces mechanically with a wire brush, sandpaper or the end of a rotating tool in your drill- motor. 

· If  the general area is as much as one-fourth of the total normal sheet thickness thinner than original, you can lay on a layer of thin woven glass cloth in epoxy resin, both to replace a little of the lost strength, and to protect the ravaged surface against more corrosion later. Be sure the surfaces are absolutely clean to bright metal first, then prime with thin epoxy resin sealer, (Or thin your own epoxy resin with epoxy thinner or methyl alcohol), then apply the glass cloth in epoxy, sand it smooth when hardened, and seal the sanded surface with more thin epoxy prior to painting. 

· If the corrosion damage is generally deeper than one-fourth the original sheet thickness, and extends over a fairly large area, most probably it is best to crop out and renew a section of the sheet; Again, this is work for a very clever professional, where thin sheet is concerned. Protect the welds after grinding smooth with thin epoxy, prior to painting. If you just barely rough up the epoxy surface with #180 sandpaper by hand, without sanding clear through the epoxy, the primer will stick better. You can also get a pretty good paint bond with some paints by applying them over the epoxy before it is fully hardened, but this is trickier. 

· If the condition of the hull is so bad that corrosion is deep, and general, over most of it, you can either scrap the whole thing and start over with a better boat, or you can evaluate doing an epoxy-system glass layup over the entire hull. Either way will be expensive, but a new hull will be worth a lot more for resale. 

Good Luck! Jeff Lane

Posted by 49 West Boat Works on February 23, 19100 at 11:36:58: 

We can help you with your aluminum boat repairs and restorations. 
49 West Boat Works specializes in aluminum riveted boats. We have 45 years experience and are qualified shipwrights.
We are the Warranty Depot for the following boats: Fisher, Grumman, Harber Craft, Lowe, Lund, Mercury Marine, Mirrocraft, Misty River, Monark, OMC, Princecraft, Smokercraft, Spectrum, Starcraft, Sylvan.
And provide service to all other aluminum boats. We can help you with your classic aluminum boat restorations.
Parts - Service - Expert Advice. 
Phone us at 604-541-1194 or email us. 49west@telus.net
Re: Filling small holes or cracks


[ Follow Ups ] [ Post Followup ] [ The Aluminum Boat & Repair Board ] [ FAQ ]


Posted by Ron from Md. on February 25, 19100 at 20:49:45: 

In Reply to: Filling small holes or cracks posted by Thomas Genders,Ont.Can. on February 16, 19100 at 19:02:43: 

I purchased an old springbok 16.this boat was full of holes and dents.To fill the holes I bought alluminum welding rods that use a super hot torch and I was very impressed at how easy they were to use,and finish.To fill the dents I bought a little known product called ALUM-A-FIL II by Marson this stuff is the cats ass. I would reccomend these two products to anyone finishing an aluminum boat.If any questions just email. s
Thomas
The rod and filler sounds great!! Every rod I ever tried had a melt point so close to that of
the parent metal that I wound up making a bigger hole. Can you give me the name and company info for both?
Thanks - Ron 

Posted by Kevin on February 27, 19100 at 21:18:58: 

In Reply to: Epoxy for aluminum ? posted by Gar on February 16, 19100 at 14:57:25: 

: I have seen this two part epoxy at the automotive store that is for aluminun. it comes in a stringe with the hardener and exposy seperate. You push the plunger and equal amount come out. Anyone had any experience wiht this stuff? 

I've had good luck with a product called J.B.Weld, give it a try! 

Re: painting alumimum boat

Posted by Ted Colburn on February 26, 19100 at 21:07:44: 

In Reply to: Re: painting alumimum boat posted by Jim on January 14, 19100 at 20:27:23: 

 I am in the process of restoring a 1961 Lone Star ElDerado. I plan to strip it and repaint. What is the best process for repainting? Interlux is a brand that I saw mentioned on this web page, but does nay one have any specifics. 

 If you strip to the bare aluminum you will need a primer that is high in zinc. Years ago we used zinc chromate, but it is no longer available due to environmental concerns - at least here in California. But, high zinc primers are available from paint stores serving commercial painters. I used some on my motorhome with great results. With a good primer, almost any overcoat will hold. I use Rustoleum, thinned about 50% and sprayed, with great results. Good luck

Re: antifouling paint for alum. boats?


[ Follow Ups ] [ Post Followup ] [ The Aluminum Boat & Repair Board ] [ FAQ ]


Posted by Alex Walsh on March 09, 19100 at 22:41:26: 

In Reply to: Re: antifouling paint for alum. boats? posted by Robert on August 16, 1999 at 12:46:46: 

In regard to an antifouling paint for aluminum. No Foul is a better alternative ti Tri-Lux. Contact E Paint @ 800-258-5998. 

Posted by DR on August 26, 1999 at 02:56:48: 

In Reply to: Re: Aluminum boat paint posted by TJ on June 04, 1999 at 06:09:31: 

I use Trilux in a rental company on the Gulf and get good results. A rental in salt water is probably a good test. It holds up well but adhere to the directions.: 
: : Has anyone used Trilux-11 from Interlux to paint an aluminum hull. The directions say it is specially formulated for underwater aluminum surfaces such as hulls and lower units. I still worry about oxidation occuring with the aluminum, and I woud like to know how long it will last. 

: I don't know about Tri Lux but I was told by the Interlux people to use Interthane + on my aluminum boat. I used Interlux Performance Epoxy botomcoat below the waterline. The Interthane is usable on the bottom also if you don't keep the boat in the water for extended times. Both were applied over Vinyl lux primer which was applied over the bare metal.

In Reply to: Re: Aluminum boat paint posted by DR on August 26, 1999 at 02:56:48: 

I did not care for Tri-LuxII as much as the old Tri-Lux. It seems to be a softer paint that washes away. They just came out with a new Tri-Lux in 2000 could be an improvement. 

Posted by RatLTrap on April 27, 1999 at 19:34:05: 


I just found this message board and saw several posts about Aluminum Boat Painting. I am in the Auto Airbrush touch up Business and have done some painting on My boat. I have a Northwood aluminum Boat Painted White. I have paintd the transom, keels, and Some of the interior with much success using automotive paints. Where the areas were scraped, I sanded smooth with 220 grit and Primed. Next I painted with a single stage enamel. The paint has held up well for 3 years. Auto Paint is not Cheap, But if you do some Prep Work yourself, and have a small paint gun, one can do a decent job. Local Body Shops may be able to help.
A CoWorker of mine painted his 1988 17 foot Tracker to match his truck(Green) To do so, he sanded and primed the scraped areas, and scuffed the rest of the sides. It too has held up quite well. The Hardest Part was removing the old stripes and decals
As for decals, you need a catalog picture or magazine article with the decal you want. A local Sign Shop such as Sign-A-Rama was able to scan the picture on a computer, change the size as necessary and form a new decal on Weatherproof Vinyl(like truck lettering). We remade a complete set of Tracker Decals and Mariner Outboard Decals....You can even custom make decals!!
Trailer Painting is also common. I have seen Spray Paints available that have a Gravel Like Substance mixed in. This works great on the front of the trailer and Wheelwells, where often used as a step. Good Luck!!!! 

In Reply to: aluminum boat painting posted by Dave on April 19, 1999 at 08:39:23: 

This is just a guess. 
SIKA Corporation makes a product called SIKA Cleaner 205. It is used to prep bare aluminum surfaces. It contains an alkyl titanate compound - titanate compounds are used to chemically change the surface to prevent oxidation and allow for better paint adhesion. I have used the cleaner to prep my aluminum boat before replacing leaking rivets. I would suggest giving SIKA Corp. a call, but ask for the Marine products division. Try (800) 688-7452 or (800) 933-7452.
Good luck!

Re: Aluminum boat repair


Posted by J.Webb on April 03, 1999 at 11:10:11: 

In Reply to: Aluminum boat repair posted by Roger Osborne on December 10, 1998 at 09:06:35: 

Do not fall for the infamous fix-all rods. As a industry expert in the field
of brazing and soldering having worked with one of the leading 
manufacturers of brazing and soldering in the world, I have seen it all. 
The Alumaloy, Dura-Fix as well as the magical rods you see at the auto shows etc,
are 10 times over priced and mis represented. These rods are aluminum-zinc, with a 
little bit copper. THEY ARE NOT NON CORROSIVE. Most of these products are exactly
the same. Just different names with outrageous prices. This product
sells to most of the distributors for 3-4 dollars a pound. They sell it for 45 to 50 
dollars. These product may work on boat repair. However you will need more than
a propane torch. The aluminum will conduct the heat away from the area you want to fill
so fast that it will never get up to temperature. 


· I have found the easiest and simplest way for a durable repair is with a product called
Meta-Bond. It is a advanced metal epoxy with aluminum in it so the the strength
ductility, and color match are there. 

· The second option is to weld.
I would forget the overpriced magic rods.

Posted by Joe Blackstock on March 03, 1999 at 23:01:45: 

In Reply to: Re: Aluminum boat repair posted by Jeff on January 11, 1999 at 09:28:13: 

Yes, you can repair aluminum. I've been doing it in trade shows in the western U.S. for nine years now. If you want to know more about the history of different rods etc. e-mail me. I'm a technical welding/brazing teacher for the general public and the U.S. Government. There is different rods on the market. Only use rods that have M.S.D. sheets and offer satisfaction guarnteed. Good Luck! 

In Reply to: Aluminum boat repair posted by Roger Osborne on December 10, 1998 at 09:06:35: 

I always wondered about those rods I say being sold at the boat show. Anyway, the only way I have had any luck with in repairing cracks is to drill a small hole at the each end of the crack (to try to keep it from spreading) and to cover the crack with a patch of aluminum sheet held on with closely-spaced machine screws, washers and nuts, and with a big glob of silicone sealant to seal the whole mess up. I have put the patches on both the inside and the outside of the hulls and either way will work. Not the neatest looking fix, but one that will last. Only problem is that both sides of the hull need to be accesible- difficult if the boat has an interior deck or seats. I have removed whole tank seats in johnboats in order to repair holes underneath, and then reattached the seats with the same machine screws. I have used number 8 and 10 stainless and even plain steel #10 screws succesfully in small boats used in fresh water and not kept continuesly afloat. I never had success with welding, even professional mig welding. I will never do that again unless lack of access dictates that I can not get a patch on it. Good luck. 

