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[bookmark: _Toc171266427]Introduction 
This report will consist of two tasks that highlight the significance of DfAM and the efficiency of the manufacturing process. Taking a variety of concepts and design tools into consideration when applying DfAM principles to a specified component. Task one will include a modification to a component and assembly of a mechanical gripper in order to manufacture in large volumes. Increasing the system's manufacturing potential while accounting for the estimated weekly target volumes of 1000+ units. A thorough evaluation of the designs is required, with consideration given to client and end-user needs, aesthetics, and public perception. The finished design and development work will be documented, with a focus on the methods and techniques used to provide innovative designs that take into account business requirements and cost drivers. This documentation will also include a justification and explanation of the selected mass-production process. Lastly, environmental and product life cycle considerations will be made throughout the redesign process. Task two consists of demonstrating DfAM concepts, which will be accomplished by selecting a component that people are already familiar with. To assist in the selection of an appropriate AM technique and material, this written report will also include documentation of design and development processes as well as the application of digital tools for evaluation. Additionally, Autodesk Fusion 360 will be used to produce 3D solid models of the finished design. Various techniques and instruments can be used, considering the constraints imposed by the chosen additive manufacturing process.

1. [bookmark: _Toc171266428]Task 1 – Robot Gripper Redesign 
1.1 Concept Design Appraisal 
[bookmark: _Toc171266429]1.1.2 The need
Mechanical grippers play a crucial role in the food industry for many reasons such as, hygiene and safety, When processing food, keeping an environment clean is crucial. Mechanical gripping robots handle food more hygienically than human hands, lowering the risk of contamination (Orbray, 2024. Robots using grippers may handle food products more quickly and accurately, increasing overall productivity in tasks. (StandardBots, 2024).

[bookmark: _Toc171266430]1.1.3 Research 
After conducting secondary research there is a range of mechanical grippers available within the marketing industry. The most common type of mechanical gripper used within the food industry is air pneumatics (Costa, Dekker and Jongen, 2000). 
Below are some examples that were gathered from a range of different materials whilst conducting research for current products on the market. 

Figure 1 is a food-processing soft pneumatic food gripper manufactured in China using a food-grade silica gel material. 
[image: A red apple with blue parts
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[bookmark: _Toc171263598][bookmark: _Toc171265278]Figure 1 – soft pneumatic food gripper. (SRT,2021)


[image: A black and silver square object with blue text

Description automatically generated]Figure 2  is a Parallel gripper DHPS using aluminum alloy to manufacture the housing and stainless steel for the gripper material (Festo, 2024).


[bookmark: _Toc171263599][bookmark: _Toc171265279]Figure 2 – Parallel gripper DHPS. (Festo,2024)



[bookmark: _Toc171266431]       1.1.4 Product Design Specification 
Increasing the component and assembly manufacturing capacity for the high-volume production of mechanical grippers is the objective of the redesign.
BS7373 governs a product design specification (PDS) by identifying a criteria guide for a product specification including product conformity. (bsi, 2022). This is demostrated in table 1. 

		Product Design Specification

	


1.Performance
	1.1 The function of the product shall grip the product, applying flexibility to the shape.


	
	1.2. The mechanical gripper should be able to function efficiently and effectively to meet customer demands per week. 


	


2. Durability and Reliability

	2.1 The mechanical gripper’s components should have resistance to corrosion, damage and wear.


	
	2.2 The mechanical gripper should have a reduced components and have substance a long life to reduce often replacement parts and maintenance. 


	

3. Quantity 
	3.1 There will be an increase in production where the company willl manufacture over 1000 units per week, giving a total of 52,000 manufactured a year. 


	


4. Aesthetics and Public Perception

	4.1 The product should have smooth surfaces without cracks.


	
	4.2 The product should have a frequent effect on aesthetics, fixating on performance and functionality creating a satisfied impact on public perception. 


	


5. Materials  

	5.1 The materials used on the product shall be fit for purpose and the customer should have no safety concerns.  


	
	5.2 The material shall be manufactured from food graded material.  


	

6. Safety and environmental
	6.1 The gripper's design places the greatest importance in the food industry, it shall conform to BRCGS (British Retail Consortium Global Standard). 


	
	6.2 A FMEA (Failure Modes Effects Analysis) shall be considered as a posed risk of the mechanical gripper. 


	
	          6.3 The modified components should to reduce the grippers environmental effect at each stage of its life cycle, from manufacture to disposal.


	



7. Process
	7.1 The process of the product should be for productive large-scale manufacturing, enabling efficient processes, and reducing production time.


	
	7.2 The process shall have components reduced within the process.


	
	7.3 The process should have supplied shoulder screws sourced externally. 

	

8. Cost-effectiveness
	8.1 Production costs in high-volume manufacturing circumstances should be minimised to ensure accessibility and profitability.



[bookmark: _Toc171262309]Table 1 – Product Design Specification (PDS)

[bookmark: _Toc171266432]       1.1.5 Quality Function Deployment (QFD)
[image: A screen shot of a computer screen

Description automatically generated]A crucial TQM (Total Quality Management) tool that effectively develops customer demands and expectations is a QFD (Quality Function Deployment). Table 2 was created to visualise the customer demands and expectations (Kiran, 2017).
[bookmark: _Toc171262310]Table 2 – QFD (Quality Function Deployment)
1.2.1 [bookmark: _Toc171266433]Manufacturing Process Proposal 
[bookmark: _Toc171266434]1.2.2 Concept solutions
Sketch 1
Sketch 1 is a gripper and metal frame manufactured from aluminum alloy, containing lead. 
[image: A drawing of a machine
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Sketch 2
[image: A drawing of a mechanical tool

Description automatically generated]Sketch 2 is a gripper manufactured from silicone and the other metal components are manufactured from aluminum. 









Sketch 3
Sketch 3 is a gripper manufactured from PVC (Polyvinyl Chloride) and the frame is manufactured from stainless steel.  
[image: A drawing of a machine
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1.2.3 [bookmark: _Toc171266435]Design Isolation 
[image: A close-up of a chart

Description automatically generated]Table 3  represents a Pugh Matrix Chart, this was created to analyse each feature/component of the following drawing design solutions. This chart is to help to create the final design.[bookmark: _Toc171262311]Table 3 - Pugh Matrix Chart

Sketches three scored a 10 in the ‘regulation risk’ column due to the materials being used which were high risk to human health and were not food-grade safe. 
The Pugh matrix chart was rated 10 as poor, 5 as fair, and 1 as good. The features/components with the lowest score were looked at in great detail and taken forward into the final design, critically looking importantly into the ‘materials’, ‘corrosion’, and‘ regulation risks’.
Sketch two will be taken forward as the final design the design will remain the same except the fasteners will be reduced, and the components will be doubled upon incorporating one into another. The gripper will operate through a pneumatic system as in the food industry it is safer to operate with air as opposed to a hydraulic system containing oil as this can contaminate (Mac Hydrualics, 2020). 
The materials are more food-graded and safer than the other sketch three proposed. PVC, or polyvinyl chloride, has been criticised for leaking substances like phthalates and BPA, which can be harmful to human health (US Food & Drug, 2024).
Sketch one had an aluminum alloy containing lead, heavy metals like lead, copper, mercury, tin, and nickel can cause deposition corrosion on aluminum surfaces (McDonnell, 2023).

[bookmark: _Toc171266436]1.2.4  Synthesis/Adaption
Business/Company Needs: 
It is crucial to identify and understand the particular requirements and needs of the business.  The objectives and goals of the business must be considered in this. Lower costs, higher production, greater marketplace share. By overseeing the design of the components and assembly for mass production, the task can yield substantial profits and achieve the intended outcomes.

Cost driver:
Determining the primary costs associated with producing the mechanical gripper is essential. Part of this process involves analysing the factors that have a major impact on production costs. Among the factors to be considered are the costs of labour, materials, energy, transportation, equipment, and any other relevant cost components. Recognising these cost drivers can help identify areas where redesigning mass-production components can save costs and increase efficiency.
Tooling:
Tooling can be as low as £4,000, depending on the volume and size (Ferreira, 2024). Though die casting is more expensive at first, it becomes more cost-effective when produced on a wide scale. Over time, businesses can recover their investment by producing high-quality, efficient parts (Neway, 2024)(Rapdit,2022). 
Manufacturing processes:
It's difficult to determine if injection moulding is costly. Although the method works well for producing plastic parts in large quantities, the initial setup expenses might be significant because of the high cost of the machines. However, when production increases over time, the total cost of manufacturing decreases. Because of this, plastic injection moulding is often seen as an affordable method of creating plastic components in large quantities, with a declining cost per part.(Rapid Direct, 2022) (Formlabs, 2023). Injection moulding tooling can range from £2,000 to £100,000, depending on the complexity of the design (Ferreira, 2023). Many materials such as Polyethylene Terephthalate (PET) and Polyvinyl Chloride (PVC) (AdrecoPlastics , 2021) are used within the manufacturing process. 
To manufacture the material, add features and date modes and other traceabiloity, the HAAS CNC milling machines can vary in price depending on the model, starting from £ 31,632.00 to £395,400.00 (SYIL, 2023). A HAAS machine is supplied with a 40-taper spindle (Jess, 2023) which holds a maximum of 20 tools (HAAS, 2024). The average cost of CNC cutting aluminum is between £0.40 and £2.37 for each minute of labour (Machiningtoday, 2022). Firstly a fixture will need to be produced for the work holding method.  
However, all three manufacturing processes are best suited to manufacture the components of the mechanical gripper. The advantages of all three process are;
· Injection moulding – with high precision at a low cost, large volumes of parts can be manufactured per hour, using suitable rubbers and plastics (Hatch, 2022).
· Die casting – is suitable for geometrical complex parts, using aluminum with high pressure die casting applied (Rapid Direct, 2022e). 
· CNC milling – minimizes the effect of the environment by less material at waste due to accuracy (TeamXometry, 2022). 
Although it will be a heavily cost for tooling and machining investment, the estimated volume of over 1000 units per week to satisfy customer demand, these processes will also be cost-effective in the long term (BBC Bitesize, 2024). Taken into an account, cost-effectiveness, production speed, efficiency and repeatability will all be achieved by the three manufacturing processes. A product life cycle factor to consider is as the production scales up, profits will be made and the price for the product can decrease (Rapid Direct, 2022) (mold7, 2023).
Throughout the manufacturing processes, two initial materials will be used that are, aluminum and silicone.  The material met the food regulations. There are critical regulations that are adhered to in the food industry due to the risk of contamination and human health. There is a duty of care businesses must follow.  The materials must be chosen from a food-grade material. Aluminum alloys may be used depending on the contents it is made up of. The acceptable mass content of alloying elements and contaminants in aluminum alloy cast goods and products meant for food contact is specified in the EN 601 standard. It offers guidelines on how to prove that a product is compliant. By comparing the maximum contents specified in EN 1706 to the specifications of this standard, conformity with EN 601 can be identified. This guidance, which covers tolerated daily intakes (TDIs), specified release limits (SRLs), and quality requirements (Società Alluminio Veneto, 2023). Silicone is a common use of material which is used to manufacture mechanical grippers in the food industry as the material is non-toxic and resistant to extreme temperatures, as it will not release harmful substances into food (DX, 2020). Its flexibility enables it to handle delicate parts and unusual shapes (Tulip Technologies, 2024).  Food-grade aluminum is a preferred option in the food industry due to its many advantages. Aluminum is also an extremely durable material that is appropriate for applications involving both hot and cold food because it can tolerate a wide range of temperatures. Mechanical grippers manufactured from aluminum are safe as it is non-toxic and do not contaminate food with dangerous substances. It has a corrosion resistance. Aluminum is an environmental material because it is recyclable (Walter, 2024).
[bookmark: _Toc171266437]      1.3 Design and Development
[image: A close up of a document

Description automatically generated]       1.3.1 Design Failure Mode and Effect Analysis (DFMEA)[bookmark: _Toc171262312]Table 4 -  Design Failure Mode and Effect Analysis (DFMEA)

Design failure mode and effects analysis is commonly defined as a structured set of actions designed mainly to identify and determine possible product failures, analyse the impact of the errors, and keep track of the steps that can be taken to prevent the failure from occurring (Penn, 2018). The suggested actions are intended to reduce the identified failure modes and decrease their severity, frequency, and detection. The design engineering team should focus on redesigning to significantly lower the RPN, as indicated in Table 4. 

[bookmark: _Toc171266439]1.3.2 Design For Manufacturing (DFM) 
The optimisation of a component's design to make it easier and more affordable to produce is known as design for  manufacturability (DFM). To lower manufacturing costs, DFM involves effectively designing  product. This enables a manufacturer to identify and prevent errors or mistakes (TWI Ltd , 2024). This tool targets the focus on innovating the component's design to ensure cost-effectiveness and achievable production processes. By using all three manufacturing processes, the design will be incorporated with the abilities. By implementing DFM habits standards and documentation, reduction of components, and manufacturing process, concerns can be addressed. This would achieve product quality, efficiency, and product downtime and costs. 

[bookmark: _Toc171266440] 1.3.3 Redesign
[bookmark: _Toc171266441]Detail design 
Firstly the modification will include gear one (Figure 3) manufactured by the die-casting process, this will then act as a tool for the injection moudling process. The  gripper jaw (Figure 4) will be injection moulded to reduce the number of screws in the original design.  The threaded hole highlighted in Figure 3 and Figure 4 will be eleminated as there is no requirements. This consists of the two separate parts being incorporated into one component. Furthermore, the redesign will have a positive impact for mass production, reducing the assembly process of assembling components.
[image: A black object with holes

Description automatically generated][image: ][bookmark: _Toc171263600][bookmark: _Toc171265280]Figure 3 – Gear one
[bookmark: _Toc171263601][bookmark: _Toc171265281]Figure 4 – Gripper jaw







Gear two will repeat the same process as gear one, also eleminating the threaded holes. The fasteners will be replaced by shoulder screws to reduce fasteners and to take less time for operators to assemble the components.  As a outcome, assembly processes are made simple, and reduces manufacturing time. 
[image: A black metal object with a hole in the middle

Description automatically generated][bookmark: _Toc171263602][bookmark: _Toc171265282]Figure 5 – Gear two








The final modification made was to combine the two gripper plates (Figure 6) and the locking plate (Figure 7) as one component through the die-casting process. The process will be made simpler, reducing the number of fasteners. The outcome of the redesign ensures processes are modernised and labour and materials are reduced. The assembly process is more effective when separate parts are combined. Adding a shoulder screw to secure the part together ensure the assembly process takes less time when there are fewer parts to assemble which shortens the production cycle. The features on the two gripper plates where it would assemble to the locking plate will be removed from the new design as those features will no longer be required. The same applies to the locking plate, the feature cut-out will no longer be present.
[image: ][image: A silver object with holes
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[bookmark: _Toc171265283]Figure  6 - Locking plate
[bookmark: _Toc171265284]Figure 7 - Gripper plate



The upper and lower base plate, steam, spindal, and lower plate will be processed by die casting. 
The link arm will be processed by injection moulding . This allows a large volume to be manufactured of the same part, used to make the final product. The benefit will include, the gripper can be flipped to mirror the other gripper. Allowing the flexibility of using the same part for a process reduces the cost of waste and drives efficiency. 
All  parts will go through a CNC milling machine using the fixturing produced, to drill threads in the designated position. This will later allow the assembly of the motor attach arm to be assembled with the motor between the two bodies either side. As a result, there will be fewer components required for the process, and assembly working procedures are straightforward. This process increases efficiency and makes the estimated weekly customer demand achievable. 

[bookmark: _Toc171266442]  1.3.4 Design For Assembly (DFA)
Design for assembly (DFA) is a process aimed at improving product design for easy and low-cost assembly by focusing on functionality and assemblability Mital, A. (2008). A DFA will be ustilied to optimise product manufacturability, minimise part count, and improve assembly ease. The design will be modified to incorporate components such as assembly process simplification. Incorporating DFA into the design process can reduce the number of assembly methods, leading to cheaper assembly. Additionally, by reducing the likelihood of assembly errors and raising overall consistency, this strategy enhances the quality of the final product. DFA supports the early detection and resolution of potential assembly issues, allowing for an efficient move from the design to the production phases.

[bookmark: _Toc171266443] 1.3.5 Assembly Techniques
A poka-yoke approach was one of the two assembly tools used during the redesign phase to optimize the assembly process. Poka-yoke is capable of both proactive and reactive operations. It is most effective when applied to ensure that ideal factors are met prior to a process starting, hence preventing errors. However, poka-yoke can find mistakes and allow engineering teams to immediately correct them if faults have already been identified (sixsigmadaily, 2022). By introducing an orientational jig into the assembly process, the poka-yoke for the mechanical gripper, was to ensure the correct orientation and the alignment. This was to gain the consumers confidence and trust to secure the gripper would hole the parts in only one specific orientation. This is to ensure a correct assembly process and to prevent errors due to misalignments. By providing operators with information on assembly and reducing the likelihood of misalignment or insufficient assembly, this design element acts as a mistake-proofing.
The second assembly tool was a DFA, this tool was used to reduce the amount of components in a product design to make it simpler. A DFA aims to cut costs and the number of product assembly parts. In cases, when applied to product design, it has resulted in improvements to product durability and quality as well as a decrease in production machinery (Rapid Direct, 2021a). The costs and component reduction using the assembly process were outlined in the DFA. It was implemented to emphasise the non-essential and necessary components. The improvements that resulted from this investigation minimised the utilisation of fasteners, screws, washers, nuts to be reduced and a shoulder screw to be implemented. The redesign sought to improve assembly effectiveness, cost, and quality. 


[bookmark: _Toc171266444]  Summary 
The mechanical gripper was redesigned with many considerations for performance, durability, material, manufacturing processes, cost-effectiveness, aesthetics, public perception, and environmental sustainability. The manufacturing process proposal included understanding the business goals, identifying cost drivers, and selecting appropriate methods for mass production.


[bookmark: _Toc171266445]Task 2 – Design for Additive Manufacturing
[bookmark: _Toc171266446]       2.1 Formula one component
A wheel on a Formula One car (Figure 8)  is not as currently as effective as it could be. The wheel design is manufactured from aluminum which offers strength and weight but compared to other materials, its performance is not as efficient as it could be. A wheel plays a crucial role in the design of a Formula One car, it requires speed and efficiency. A redesign of a wheel that incorporates additive manufacturing and the manufacturing concepts is considered to improve the performance. By implementing a design change to the wheel would optimise the strength and the weight. This implementation would improve the efficiency and speed of the wheels performance. 
[image: A model of a rocket

Description automatically generated][bookmark: _Toc171265285]Figure 8 - – Formula One Car










[bookmark: _Toc171266447] 2.1.1 Quality Function Deployment (QFD)
Table 5 was created to visualise the customer requirements and expectations (Kiran, 2017).


[image: A diagram of a house

Description automatically generated with medium confidence][bookmark: _Toc171262313]Table 5 - QFD (Quality Function Deployment)

[bookmark: _Toc171266448] 2.1.2 Generative Design
Fusion 360 by Autodesk uses generative designs. Designers and engineers can use the Generative Design software to discover and develop new ways to design parts with geometric, manufacturability, and performance limitations. With the support of Fusion 360 Generative Design, engineers and designers can utilise additive manufacturing technology by breaking down barriers understanding, and creating innovative, optimised designs that are lightweight, efficient, and tailored to particular functional requirements. (Autodesk, 2024).
[image: A drawing of a wheel

Description automatically generated][bookmark: _Toc171265286]Figure 9 - Highlighted constraints in generative design

The F1 wheel was uploaded into generative design, where the rim and the wheel were joined together. The green represented the rim and the yellow represented the wheel (Figure 9). The constrain were defined, where a load point was set on the on the rim, implying a force was coming from a side direction. Furthermore, a manufacturing process was set and various materials were added. In addition to the generative, four recommendations (Figure 10) were presented which were, Aluminum alloy 6061, Aluminium alloy 3003, magnestium alloy, and titanium 5 6AL4V. 
[image: A close-up of a metal door knob
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[bookmark: _Toc171265287]Figure 10 - Generative design recommendations.


[bookmark: _Toc171266449]2.1.3 AM and Post-Process justification 
Selective Melting Laser (SML) is an additive manufacturing process selected to produce the F1 wheel. This process consists of a laser beam used to layer-by-layer selective metallic powder, supported by a CAD file (Lashgari, Ferry, and Li, 2022). One of SML's benefits is its ability to handle complex geometry. High mechanical strength parts are produced by SML, including mechanical properties such as hardness, ductility, and fatigue resistance. SML makes it possible to produce lightweight components without sacrificing strength. Small-series production and quick prototyping gain appeal in SML's cost-effectiveness and speed when compared to traditional methods (Ewy, 2023). 
After additive manufacturing, the components undergo a Hot Isostatic Press (HIP) heat treatment, which reduces micro-porosity, releases residual printing stresses, and optimises the microstructure of the parts for the best mechanical performance(Additive Industries, 2021).

[bookmark: _Toc171266450] 2.1.4 Material justification
Aluminum alloy 6061 and 3003:
 These two materials are both beneficial for designing from freedom and for good complex geometries. The material is also lightweight without weakening strength. However, there are challenges which are faced with this material such as porosity and cracking. The aluminum powder has poor flowability and is at risk of oxidation which leads to porosity and potential cracking in the final product  (Aboulkhair et al., 2019).  Given the material's rapid heat dissipation, the power of the lasers is to be increased. Aluminium is known for its high thermal conductivity, thinking this material will be challenged with the SML process due to energy absorption in the course of the melting process (Aboulkhair et al., 2017). 

Magnesium alloy:
 The benefit of magnesium alloy is the flexibility of manufacturing complex structural parts with high precision. The metal is known for its mechanical properties, making the final product suitable for weight due its microstructure known to a lower amount of density compared to other materials such as aluminum and titanium (Manakari, Parande, and Gupta, 2016). The disadvantage of this material is  it is highly flammable therefore, safety guidelines must be followed (International Magnesium Association, 2020).

Titanium 6AL4V:
The advantage of Titanium 64L4V is it has good corrosion resistance and is excellent for a strength-to-weight ratio. However, metal material does face challenges, overall titanium is an expensive cost overall, including production and material. The material also requires precise control of laser parameters to bypass imperfections such as porosity and residual stress (Fereiduni, Ghasemi, and Elbestawi, 2020)  (Hashim et al., 2016)
[bookmark: _Toc171266451] 2.1.5 Final Design
With sufficient mechanical properties, making the final product suitable for weight due to its microstructure known to a lower amount of density Magnesium alloy, is the outstanding material to use for the additive manufacturing SLM process. Making the material an excellent choice for a Formula One wheel. It provides lightweight properties which are required for acceleration speed on the track. Even magnesium alloys used in structural applications can be recycled to create new products that have the same mechanical, chemical, and physical properties as the original metal. Just 5% of the energy required to create initial magnesium alloys is needed for recycling magnesium alloys (International Magnesium Association, 2024). Beneficial giving the material is strong providing a robust structure for the tire. Magnesium alloy properties provide non-toxic chemicals or fumes which make it environmentally friendly and provide a less harmful manufacturing process. Consequently, the design process can focus on other aspects such as accelerating post-processing procedures, cutting down on material waste, and enhancing the manufacturing process. Accurate risk assessment is essential to a successful design process. The use of magnesium alloy lowers the risk of complications during manufacturing. 

Figure 11 and Figure 12 show the properties of the generative design along with the final design. The properties state that the mass must not exceed over 21.79kg.
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[bookmark: _Toc171265288]Figure 11 – Final Design

[bookmark: _Toc171265289]Figure 12 – Properties of generative design


[bookmark: _Toc171266452]2.1.6 Finite Element Analysis (FEA)
A software development for simulation is called Finite Element Analysis (FEA). Engineers can optimise their designs by conducting virtual experiments  (English, 2019). In order understand the maximum displacement on the wheel, a FEA was utilised. Since excessive distortion might result in failure, displacement is a crucial factor in evaluating the strength and performance of the wheel. By assessing the wheel's overall performance, this examination makes sure that it meets design requirements and can successfully execute its intended function on the Formula One car. Figure 13 demonstrates the maximum displacement of 15.00 mm and the minimum displacement of 1.034 mm. 
[image: A blue wheel with a blue arrow pointing at the center
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[bookmark: _Toc171265290]Figure 13 - Miniumin and maximum displacement.



     Summary 
Based on the design consideration of the Formula One Wheel, production process optimisation and Design for Additive Manufacturing (DfAM) are important concepts in the field of additive manufacturing. The wheel component was redesigned with Fusion 360 and generative design. To increase the wheels' effectiveness, performance, and functionality, complex geometry and carefully selected materials were incorporated into their redesign. Finite element analysis (FEA) was used to improve the final design in order to ensure structural performance and identify displacement. 

[bookmark: _Toc171266453]3 Conclusion
This report shows a clear understanding of an engineering problem-solving approach that takes into account the requirements of the business along with a variety of limitations and threats. In additive manufacturing and high-volume production processes, it demonstrates how to use digital tools and techniques such as PDS, QFD, DFEMA, generative design, FEA and  Fusion 360 to improve designs and accomplish desired results. Additionally, it demonstrates how to understand and apply techniques for modifying an existing component to satisfy recently established specifications. 
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