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[bookmark: _GoBack]Guitar Neck Construction and Manufacture

The neck of the guitar is the Protruding part of the body which is a base for the finger board. The neck must be made from a rigid material as the tension from the strings is considerable, if the guitar is not constructed properly or of poor quality then the tension can become too great and cause the neck to bend. To overcome the bending stress a steel truss rod can be inlayed into a routed slot done the centre of the neck, this can also allow slightly more flexible materials to be used. The neck is a crucial component in the stability of the guitar, though it does not have a critical effect on the tone or playability, like the body or fingerboard, if the correct material is not chosen then the entire structure is compromised. 

The guitar neck is usually made from wood, the most common being mahogany and maple. The wood selected must be an equal balance of longitudinal strength, density and hardness, but also equally easy to carve. 

Big leafed or American mahogany (Swietenia macrophylla) is by far the most common wood used in acoustic guitars.  Whilst being Light weight and strong, mahogany It is almost always stained a deeper richer colour giving it a high quality luxurious finish. Though it carves well, mahogany has a fairly open grain which can cause problems when trying to achieve a smooth finish as it poses potential for it to split when cut against the grain, rendering the piece un-usable. 

Alternatively, rock maple (Acer nigrum) is the most common wood used for electric guitar necks. Maple is extremely strong, carves well and has a tight grain (giving it an advantage over mahogany). Maple is generally heavier than mahogany which makes it favourable for electric guitars or solid body guitars as it balances out the heavier body, although this is the reason that it is not commonly used in acoustic guitars as a heavier neck can unbalance the guitar, making it difficult to play. 
[image: ]
When constructing the guitar neck, for optimal strength the natural growth rings should be aligned at right angles with the fret board, this is so that the stiffest part of the wood is against the pull of the strings. For wood where the rings do not naturally align with the fret board then the wood is flat cut and ‘quarter sawn’ (figure 1) this process is far more labour intensive, as a result quarter sawn timber is far more expensive but does add to the superiority of the guitar quality.(figure 1)







The neck of the guitar is under a great deal of tension from the strings, this is particularly the case for steel strung guitars, a set of heavy gauge (0.013mm) steel strings in standard tuning exert a total of 73.9kg of tension on the neck and pivot point (see figure2)  this can cause the neck to bend or separate from the body if the correct construction and materials are not chosen. To add additional strength a steel truss rod is inlayed into a channel running along the length of the neck, this channel is usually cut using a table saw or router.  The aim of the rod is to counteract the force of the strings and to keep the integrity of the neck intact, as wood can warp and change shape over time this step is essential as it extends the life of the guitar.  
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(Figure 2)

The tone of Acoustic guitars heavily depends on the way they are constructed, the quality of the wood and the craftsmanship both have the greatest impact on how the final product will sound. Modern guitar companies such as Yamaha and Cort use a blend of classic hand crafting techniques and new technology to ensure high quality consistent products. 

Production starts by the manufacturer selecting the chosen wood, then a “neck blank” is laser cut from a solid block of wood. Usually the neck, from head stock to heel, is comprised of three separate pieces of wood which are then bonded together in one of two ways (figure 3), this is done to eliminate weak spots and to ensure that the grain of the wood is parallel at all points. 
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(figure 3)

The bonded parts are left to fully cure and transferred into a special climate controlled condition for up to four weeks this process is called ‘seasoning’, unseasoned wood contains water both in the cells walls and in the cell's channels. The seasoning process ensures that the wood is fully hardened guaranteeing the strength and longevity of the guitar. After seasoning the neck is inspected and the process of shaping the raw wood into an easy to play finished product starts. the initial shaping is done on the head stock profile using and the slot is cut for a truss rod. Next the heel of the neck is shaped into a comfortable profile using a CNC router. then the slot is cut for the important dove tail neck joint, this joint is key to the construction quality of guitars.   	

Finally, the neck and finger board are ready to be matched up, the truss rod is installed and the board is simply glued to the neck. A custom press is used to provide the correct amount of pressure and to govern the time needed to deliver a solid bond between the neck and the finger board. Once cured the neck goes through additional hand shaping and sanding this fine tune any final details and ensure that its ready to move onto the finishing stage. The final finish of the neck is dependent on the aesthetic requirements, the three main finishing processes are painting, varnishing or smooth buffing where the natural feel of the wood is left and only a light coat of wax is applied to protect it.  

‘Luthiery’ or the practice of wooden guitar making has been practiced for generations, however with the development of modern materials and manufacturing processes there has been incredible advancement in alternative style guitars made from abstract materials. Carbon fibre is one material that poses the potential to excel within the guitar making process especially as a replacement for the old-fashioned wooden guitar neck, this is due to its surprising strength properties and light weight nature. 

Carbon fibre is a man-made woven material consisting of thin crystalline filaments of carbon that is then inlaid into polymer resins. To create a form using carbon fibre the woven material is hand laid over a mould and coated in a resin or plastic, this process is relatively easy and can be done on a small scale or as a mass production. Unlike wood carbon fibre carbon fibre is not effected by environmental conditions, it will not expand or contract due to humidity or heat, this gives it an advantage over wood as the guitar would not require re-tuning as often and the longevity of the guitar itself would be further extended. 

Carbon fibre has the ability to be five times stronger than steel and twice as stiff (dependant on weave and resin), this means that there would be no need to incorporate a steel truss rod down the spine of a carbon fibre guitar neck as it would be easily strong enough to support the tension of the strings without bending. Carbon fibre would be best suited for application within acoustic guitars, similar to the mahogany carbon fibre would offer a light weight neck. However, as carbon fibre is a man-made material there is no need to take consideration of the wood grain or grain width and there would be no possibility of it splitting when carved. This advantage means that there is no need for waste materials due to imperfections within the wood.  

 To construct the carbon fibre neck, a negative mould can either be made or the woven carbon fibre cloth can be applied to a “neck blank” as you would find in the original process. By applying the carbon cloth and epoxy resin to a wooden blank, the shape can be easily formed but the strength of the carbon fibre is still superior over the wooden core. Additionally, there is no need for further shaping only the removal of any excess flash trims. Compared to wooden construction and the process is far faster as carbon fibre does not require any additional finishing or seasoning time though the resin does need to be cured which can take up to 72 hours to fully harden. “Twill weave" or "Harness-Satin” (figure 4) weave is best suited to the application of 3D projects such as a guitar neck as they flow competently over complex curves or geometry without tenting or folding, thus the entire neck could be formed as one from headstock to heel. 
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(Figure4) 


Unfortunately, the price of carbon fibre can be a deterrent as it would be limited to higher end guitars, though this isn’t necessarily a draw back as it would be a fairly niche. Additionally, large scale production of carbon fibre guitars could be potentially difficult as it requires a high level of technical skill in order to achieve high quality results that do not display imperfections or air bubbles. Typically, autoclaves, or vacuum equipment is required to form and cure the carbon fibre efficiently, in a larger scale production. If only a small batch or a one-off product is being produced then the success of any amateur carbon fibre construction is closely linked to the skill and attention to detail paid. 

In conclusion, though carbon fibre is a worthy replacement to the classic wooden construction method unfortunately its price and complexity of moulding could potentially be too much of a deterrent for it to become a wide scale mass produced product.  However, for specialist small batch productions carbon fibre would be a worthy addition to the structure of alternative style guitars, and an interesting selling point. 
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