Assignment 2:
[image: ]The component I chose for this assignment is the acoustic guitar body. As I have a large interest in music I decided to choose this component and use my interest to help with the assignment and discover how acoustic guitars work and how they are made. 
As you can see in this picture many pieces go into making an acoustic guitar including many integral pieces inside as well as the aesthetic pieces on the outside. 
When creating a guitar, the first step is to ‘bookmatch’ the top of the guitar. The prosses of bookmatching is a way of matching two pieces of wood so that the adjoining wood  creates the illusion of and opened book. In the case of the acoustic guitar the single piece of lumber is sliced into two sheets, with both pieces being made identical in length and width but still oversized in terms of the final size of the guitar body. After the two pieces of wood are matched through grain they are glued together and sanded down after drying. They are then inspected for the acceptable quality and grade and then the soundhole and slots are cut into the top through sawing. The next stage of creating a guitar is ‘strutting’ the top and back pieces. The prosses of strutting contains the use of wooden struts that brace the top and back pieces. These wooden struts are placed and glued on the underside of the top piece in an often-used X configuration, as this configuration of the struts provides the best structural support to the top piece to brace the wood against the pressure and the pull of the strings. The prosses is then replicated on the back of the guitar but instead of a X configuration the wooden struts are placed parallel from left to right to provide structural strength along the back to provide the guitar with the strength to reflect the soundwaves back into the guitar without disrupting the sound. One last piece of wood is placed running the length of the glue joint down the back of the guitar to provide structural security down the weak point of the wooden piece. This prosses is second in importance to  the sound a guitar makes and its acoustic tune and tone after the prosses of choosing the wood that will be used for the guitar. The wood that will be used to make the guitar will directly affect the sound and tone of the final product. The wood must be flawless as to keep rigidity and acoustic value as well as straight, vertical grain. This choice will be important in the second part of this essay as these factors will play an important role in which material and process I will use. The final piece of manufacturing consists of constructing the sides to join the top and back pieces. This part of the production process consists of cutting and sanding strips of wood to the suitable length and thickness and proceeding to soften the wood in water to increase malleability in the wood. The strips are then placed in moulds which shape the wood into the shape of the guitar, after staying clamped for an extended period basswood is inserted to join the two pieces and strips of wood are also added to the inside of the sides to reinforce the wood from impacts from the side. When the sides are joined, the top and back of the guitar are then glued to the sides. The final step is to add bindings to the edges around the body, this Is done to stop moisture entering and warping the wood and to add more aesthetic features to the guitar. 
The types of materials that get used by guitar makers don’t particularly vary as all acoustic guitars are generally made of wood but the difference between the woods can affect the tone of guitar considerably. These differences are put into two categories, one being laminated wood and the other being solid woods. The laminated guitars are often cheaper than solid woods as they are generally made from thin sheets of spruce for the top of the guitar body and mahogany for the back. Making acoustics guitars out of laminate is far easier to work with as creating wood laminate requires taking thin cuts of wood and layering them on top of each other, each piece rotating 90° to layer the grains therefore increasing the strength in the wood. Laminated wood does not warp due to moisture which is very important when creating a guitar as a slight warp can change the tone of a guitar significantly. As the wood pieces are very thin this can very beneficial when creating an acoustic guitar body as to create the curves of the body in an easier way because of the flexibility in the wood. Solid wood guitars are generally more expensive than laminate guitars. The reason this is true is because buying pieces of solid wood in considerably more expensive than thin sheets of wood. But for expense you acquire a far better tone to the guitar. There are variations between the solid woods with spruce being considered an ‘all-rounder’ when it comes to tone and projection, these attributes make it the most popular solid wood for acoustic guitars. Other variations include mahogany that creates a far darker and warmer tone than spruce and rosewood. Rosewood creates an incredibly balanced palette of tones and has a very desirable dark, wide grain look. This makes it one of the most expensive acoustic guitar sloid woods. All these solid wood variations are usually made in the same manor. Much like my description earlier in the essay, these woods are used to create bodies of acoustic guitars by being cut out of the timber using CNC machines. As many guitar companies are now switching to using CAD and CNC machines to cut the body pieces out its benefits are showing. With the use of CAD, companies can see the look of their final guitar shapes and run simulations on the guitars to secure their structural stability. With the use of CNC machines, companies can be far more efficient while not losing any quality within the final product. This is a very beneficial use of consistent quality as it creates identical guitars every time and can create the guitars best sound, as with acoustic guitar one change in the production can change the tone. 
My first material alternative to create an acoustic guitar body is carbon fibre. I have chosen carbon fibre as one of my possible alternatives because of its strength, weight and ability to be fitted into shapes easily. As with the earlier requirements of the materials used when creating an acoustic guitar, the properties carbon fibre possesses fit the requirements well. The strength and rigidness within the material comes from the strands of polyacrylonitrile which are woven into each other and then proceeded to be bonded by certain types of resin, epoxy for example, to strengthen the material and become a strong and rigid piece of carbon fibre. The rigidness that carbon fibre possesses is a strong property as traditional acoustic guitar must be reinforced through ‘strutting’ as to combat the vibrations in the guitar and not distort the sound. This would not have to be done in a carbon fibre guitar as there will be no need to. Another benefit the strength brings to an acoustic guitar is the durability. This durability brings the benefits of being harder to crack, dent or break than wood when also being resistant to changes in humidity and moisture also temperature. These all guaranty a durable guitar that will have a consistent sound always. The consistency carries through to each guitar as carbon fibre is a handmade material which guaranties a consistent quality to each guitar meaning that the sound will not differ between two different carbon fibre acoustic guitars. There are many ways of working with carbon fibre to obtain your required piece for your final product. Many companies use CNC machines to cut their pieces to the required shape, as with wood, but it can be difficult to hold the carbon fibre in place while cutting. Cutting with a CNC machine will secure a precise cut while also increasing efficiency when cutting several pieces at a time while also securing quality and repetition in the pieces. When creating the curves on the side of a guitar carbon fibre can be used through moulding. The moulding of carbon fibre cannot be done through heating the carbon fibre and then bending the shape into it as it is not a thermoplastic. But before the resin is infused with the carbon fibre there is a method in which the carbon fibre is placed in a mould and then infused with the resin to create the bond within the shape of the mould and therefore create the curved sides of the guitar body. Other ways companies can machine carbon fibre into the required shape is through water jet cutting. With water jet cutting comes the ability to create complex shapes at a high consistent volume. Unlike many woods that would not be able to cut using a water jet cutter as they wood absorb the water and become weak or warped, carbon fibre is resistant to water and therefore not harm the adhesive holding the strands together. This makes water jet cutting a very viable option to use when creating an acoustic guitar out of carbon fibre. 
Another form of manufacturing a guitar is through 3D printing. This method is becoming more and more popular as 3D printers become more affordable and easier to use. As more people start to use 3D printers more designs are being creating including a design by a man named Jeff Kerr. Kerr created a design and posted the said design onto Thingiverse. The design is for a fully 3D printed acoustic guitar body. The original model, that was printed in white PLA plastic, consist of several pieces to joined to become a fully working acoustic guitar. According to Kerr’s instructions, the top and sides print as 3 separate pieces as does the back of the guitar body. All the body parts are then glued together using superglue. As with the continuing need in acoustic guitars for rigidness within the body to combat vibrations Kerr added ribs within the body while printing therefore getting rid of the need to add these ‘struts’ later in the manufacturing process. The most common plastics to use when 3D printing are PLA and ABS. These plastics both contain suitable properties that would be beneficial in the manufacturing of an acoustic guitar. As with the PLA guitar from Jeff Kerr the sound quality is not damaged when being manufactured out of PLA plastic through 3D printing. ABS plastic can be thread easily through a 3D printing machine because of its low melting point, this is beneficial for the manufacturing process but not for the final piece as under extreme circumstances the guitar would start to melt and therefore ruining the guitar. A benefit also when using ABS is that the plastic has a high resistance to physical impacts and therefore is a viable option when making a guitar as it will withstand impacts better than wooden guitars and would hold the acoustic value better. It would also hold the acoustic tone better through adverse conditions as the plastics are water resistant and therefore will not be warped through moisture. Another benefit to using a 3D printed solution is that the aesthetic value can be changed through different finishes and colours within the manufacturing process. ABS and PLA are both widely available in a variety of colours which gives the manufacturers several different choices when creating the guitar. The glossy surface finish the both plastics posses also create a greater aesthetic value. 
In conclusion, the most suitable alternative when manufacturing an acoustic guitar would be carbon fibre. Due to its natural rigidness, durability and the ability to be moulded into simple curves suit the manufacturing of an acoustic guitar well. 
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