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1.0 Summary

	The following report shows the alternatives to traditional production methods compared to a few non traditional methods in the production of different fastenings and products needed with fastening. The two methods of traditional production are cold forging and pressing, these would be to produce a traditional hexagonal nut and the two alternative methods for non-traditional production are LENS (Laser engineered net shaping) and abrasive water jet cutting.
	In each case, the principles, advantages, disadvantages and a comparison between the methods is completed. The theory behind the methods of production and how each of them would be applied to a company’s needs are discussed and if they would be plausible alternatives for the original method.
	Unfortunately in each case it is found that the original methods of production are in fact the better way of production. They are faster, more economical and make better numbers for mass production which would be how they are originally made. Due to the non-traditional methods not being suited for these components, there are examples given where they would be more useful and suited for manufacturing. 
	To finish the report there are comparisons and contrasts to each method and how they should and maybe could be used in the future for companies which have different production needs and not for mass producing fastenings. 
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2.0 Introduction

	The purpose of this report is to compare and contrast the different type of manufacturing methods that can be used as an alternative to previously used manufacturing techniques. The advantages and disadvantages will be discussed, referring to the use of non-traditional machining equipment and techniques that can be used by a company to replace their current method of manufacture. 
For example if the company makes products for fastening such as nuts, bolts, washers, locking nuts, tab washers, etc. Then these would be produced using a traditional machining method such as pressed or molded into shape using injection molding or another molding method. By investigating different ways to produce these products using non-traditional methods the advantages and disadvantages can be compared to each other to see which method would be more suitable.
The two components which I have decided to focus on are a tab washer which is currently being manufactured by being pressed and the second component which will be focused on is a standard nut that would be used as a fastening on a bolt. Nuts are most regularly formed using cold forging for mass production but can be machined for one off parts. (Industrie, 2018) The techniques which will be explored as potential alternatives will be:
· Water Jet Cutting (for the tab washers)
· Laser Engineered Net Shaping (LENS, for the nuts)

The advantages and disadvantages of each process will be discussed and the justification of either keeping the same technique or advancing to a new technique will be discussed.
























3.0 Water Jet Cutting

3.1 Principles

	Water Jet Cutting is a technique that is used for manufacturing parts using high pressured water to accurately remove material and create a design. There are two types of water jet cutting these are:
· Pure Water Cutting
· Abrasive Water Jet Cutting

Pure water cutting is used primarily for materials such as rubbers and plastics whereas abrasive water jet cutting is used for harder materials such as metals and glass. The main difference between the two techniques is pure water cutting is done using just water whereas abrasive water jet cutting has a garnet added to it in a mixing chamber before reaching the material. (Industries, 2018). The pressure the water has to be applied is in excess of 60,000 psi, this value can vary depending on the material being cut.

3.2 Application

	The application for the water jet cutting in this case would be for the production of tab washers as opposed to pressing them. To justify the idea of changing the production method then the way the tab washer is made would have to change. For example when its pressed, one can be made from each cycle of the press in one size using one set of tooling, the new proposed design with water jet cutting would involve a smaller one being made first and instead of wasting the surrounding material, a larger washer will be made from the outside, then a larger one again and so on.
	By doing this, there would be less wasted material and by creating the design so the water jet cutting would make the product from the smallest diameter tab washer and then making larger ones after the previous one had been completed. Because the speed of having the washers pressed would be quicker, this would be an alternative to maintain production speeds. 

3.3 Advantages and Disadvantages

The advantages of using water jet cutting are:
· No metal deformation caused by the heat.
· No hardening of the material along the cut edge.
· No changes to the structure of the metal.
· No zones where the heat affects the material. (HAZ)
· There are no fumes used making it an eco friendly manufacturing method.
· The surface finish and accuracy of the method means there is none or very little need for reworking.





The disadvantages of using water jet cutting are:
· The initial investment needed for the machinery can be great.
· The investment for the abrasive material can be expensive.
· The speed of the cutting time can be slower than a normal cutter. (In this case would be slower than the original production method)
· The thicker the material the lower the accuracy can be. (As tab washers are only relatively small thickness this wouldn’t be as applicable). 


3.4 Compare and Contrast

	Whereas there are many positive points to using abrasive water jet cutting, there are more suitable methods for completing the job in question. For example the process of water jet cutting would be more suitable for low amounts of production, not mass production like a tab washer which would be better off being pressed. Due to the method only being able to produce the profile shape of a component it can be quite limited. The amount of materials that can be cut using abrasive water jet cutting is very vast, from researching from the following reference, (OMAX, 2018), it was found that water jet cutting can cut materials as hard as hardened steel in its hardened state and still manage to cut it successfully. 
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4.0 LENS 


4.1 Principles

	Laser engineered net shaping (LENS) is a non-traditional manufacturing method which is used to create parts directly from a CAD drawing in a protected ga atmosphere. The process is classed as an additive process which means material is added to create the part as opposed to machining or pressing which would be a subtractive process leaving waste material. The process involves a high powered laser being used in conjunction with metal powder being injected into a molten pool creating a product formed by layers. 
	The process is similar to other 3D printing techniques which involve rapid prototyping but the advantages and disadvantages of this are to be discussed further in this section. The laser beam being used comes from the deposition head, typically the laser will pass through the centre of the head where the powdered materials meet. The advantage of using this technique is that many different powders can be used at the same time, this means that alloys and different grades of material can be made during the process.

4.2 Advantages

Some of the advantages of using LENS manufacturing are:
· Complete atmospheric control – this means that the method will produce the highest material quality.
· Propriety Powder Feeders – this means that there will be a steady flow of powder in manufacturing.
· Multiple powder feeders – this means that there will be graded materials and you can mix the powders in different amounts to create different material structures. The powders are readily accessible and can be found easily.
· Application Specific Heads – this gives the user the ability to create parts which may not be easily accessible using other methods, would not be as applicable in this situation due to the production being for standing nuts. 
· Able to be used with CAD – this gives the user the ability to create a drawing with CAD and then the method would be able to create the design from the drawing. 
· Can increase the tensile strength of a similar material which has been made from a non-additive production method.

Information found from (Sandria, 2018) and (Optomec, 2018).










4.3 Disadvantages

The disadvantages of using LENS are:
· Where the final point of advantages states the tensile strength of components can be different, this can also be a disadvantage.
· The method using an inert gas in the chamber where the product is made, this is usually argon, using this gas cannot be environmentally friendly as opposed to water jet cutting which uses no gases.
· Compared to injection molding or cold forging, this is a better production method for one off parts rather than mass production. 
· The metal powders are readily accessible, but unless you know which ones you are looking for to create the correct mixture, this can be a problem. 

4.4 Compare and Contrast

	Even though LENS manufacturing is a very good tool for rapid prototyping and using a range of materials, the production of a fastening such as a nut, which would be better suited being mass produced, would be better to stick to the original method of cold forging. The use of LENS would be better suited for making tooling parts, in the medical industry for prototyping and making one off parts. 
	In comparison to cold forging, the speed of which parts can be made are much slower using LENS, and for the nature of the component, the current method would be more suitable in terms of cost, speed and finish. The traditional method would be more suited than the non-traditional method for making standard hexagonal nuts, but for other situations it is clear that there is a good use for LENS manufacturing. 
























5.0 Conclusions 


	In conclusion to the research conducted and the forms of manufacturing compared to each other, it has been found that in these cases where both non-traditional methods, abrasive water jet cutting and laser engineered net shaping, are very suitable for some jobs, being used to produce fastenings are not suitable for these. In each case the original methods are better, faster and more efficient for a company’s needs. 
	The conclusion that would be come to for the company would be to continue to manufacture their products in the current method, but if they have the need to produce parts which are more specific or one more suited to the non-traditional manufacturing methods then they are both good alternatives. 
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