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1. [bookmark: _Toc129088470][bookmark: _Toc136016639]Introduction

OXY (pseudonym) is a company operating worldwide, currently in the region of 160,000 employees. The origin can be dated back to the Australian copper industry more than 340 years ago. OXY has many divisions focussing on different aspects of the company such as electrical wiring systems, mechanical systems, wiring systems and research and development. 

The main division is OXY wire harness, supporting the global needs as required. OXY manufacture wiring harnesses as in Fig 1 for the Original Equipment Manufacturer (OEM). To support the additional parts of the harness, suppliers are needed. OXY Associated Parts (AP) team source suppliers that produce injection moulded plastic brackets, protectors, and connector holders. The AP team is then responsible for managing the project reaching customer goals and supporting suppliers needs, such as the DFM (Design for Manufacture) phase. Due to a high demand and a dwindling pool of suppliers, OXY have been increasing the pool of suppliers, driving competition, and in turn lowering costs. Stark Industries (pseudonym) is one of the new suppliers, a Japanese company offering expertise in the Injection moulding field. For OXY AP team, working alongside a multicultural supplier is a new concept. This will in turn impact the productivity and success of the project.       

[bookmark: _Toc135470036]Figure 1. Wiring Harness
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OXY managed the project with progressive leadership adding intrinsic value of being an employee working within the organisation. This transformational project led to more motivated workforce traits. It is suggested that the preparation phase of a project is key to managing processes involved and minimising risks ultimately contributing to overall success (Heerkens, 2002). Preparation both technical and social determined the success of the project with Stark Industries. 
DFM was used to aid tool design in creating optimized mass-produced injection moulded parts. Being able to satisfy customer needs was a fundamental steppingstone for the project. Not preparing employees for a multicultural working environment was a key setback for OXY, and additional resources implemented during the project came at additional costs. Project preparation is a key consideration, therefore. As Abraham Lincoln is attributed to have said:

 “If I had five minutes to chop down a tree, I’d spend the first three sharpening my axe.” (Quote Investigator, 2014)   

2. [bookmark: _Toc136016640]Assignment milestones 

[image: ]In relation to this assignment, a Gantt chart enabled tracking of milestones whilst also showing the duration of each activity. This gives a useful representation of sequences and simultaneous activity. The ability to visualise the process of constructing this assignment and projects allows critique on where improvements can be made. Gantt charts are widely used throughout industries, project management and has been adopted here to describe the assignment process also:  [bookmark: _Toc135470037]  Figure 2. Timing plan to show stages of this reflective report (27/04/2023)

[bookmark: _Toc129088472]
3. [bookmark: _Toc136016641]Injection Moulding 

The process of injection moulding can be broken down in several steps:

1. Melt the plastic pellets.
2. Inject the melted plastic into the mould.
3. Let the moulded part cool.
4. Eject the finished part out of the mould.

[bookmark: _Hlk129759002]Most plastic parts are created by injection moulding, involving injecting molten plastic into an open space in a device called a mould (Tremblay, 2013). Plastic pallets used in the injection moulding process can consist of high-density polyethylene (HDPE) or polypropylene (PP). PP materials can vary, being made from different companies each with different material properties. Deciding on a material can therefore be a challenging task.  

To start the injection moulding process, plastic resin pellets are put through a           hopper. The hopper is shaped as a funnel that feeds the pellets through to the barrel via heat and pressure. Electrical bands outside the barrel provide heat and a variable pitch screw in the barrel provides pressure. Pellets are then shifted into the mould via the screw, while the ram builds pressure needed to force pallets into the mould. The ram pushes the screw forward when the resign is hot enough. The plastic resign is inserted into the cavity via a small nozzle (ejector gate). Mould flow is critical in this part of the process. The part then takes shape and once cooled the mould opens and the ejector pins separate the part from the mould (Figure 3).  

[bookmark: _Toc135470038]Figure 3. Schematic of a typical injection moulding machine
[image: ]

Plastic Pallets are injected into a mould, often referred to as the Tool. The mould is made from high density tooling steel. The main upfront cost of the injection moulding process is the manufacturing of the mould. The mould is made from a cavity and core which are pressed together. The lead time for manufacturing a mould can vary between each supplier, the average being around 16 weeks considering design for manufacture and mould flow analysis.

[bookmark: _Toc135470039]Figure 4. Tooling Image of past project (Core)
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4. [bookmark: _Toc136016642]Project Details 

After requests for quotations, OXY were awarded business from the Original Equipment Manufacturer (OEM). OXY acted as a Tier 3 supplier – managing Stark Industries to manufacture a component attached to an OXY wiring harness and then delivered straight to customer. Stark Industries were OXY supplier and produced the injection moulded plastic parts. OXY then assembled the parts to harnesses and stored them in their manufacturing plant. After this they were delivered to customers as and when requested. The dates requested from the customer constitute ‘build events.’ This consist of trial builds at the customers’ manufacturing site. Trial builds would mean assembling the harness to the car then assessing the fit and function of the part.    

[bookmark: _Toc135470040]Figure 5. Diagram of Supplier and Customer Distribution (Time Matters, 2023)
[image: ]

The business consisted of a plastic connector holder located on a floor wire harness in a vehicle. OEM provided a Tool Go Drawing and 3D Computer Aided Design (CAD). OXY used this to produce parts. At this stage the AP team, component engineer and the manager of component engineers could begin discussions with the injection moulding supplier Stark Industries. The suppliers team consisted of a head engineer, lead design engineer, design development engineers and a plant project engineer. 

LIMP (pseudonym) is an OXY Australian sister company who provide support throughout projects. There were a number of LIMP Designers working on this project also. During the DFM (Design for Manufacture) Stage OEM and LIMP designers would work in collaboration with Stark Industries to design a part that fit the functional and appearance needs of the OEM whilst also ensuring the ability to injection mould the part. AP team acted as the mediator between OEM, LIMP, and the supplier. Their goal is to find the balance between customer needs and suppliers’ tooling criteria (Figure 5). The main factors to avoid for OXY being additional cost, lead timing impacts and poor part quality. Purchasing is also a vital part of the DFM process. The purchasing role is to manage the additional costs of administration between OXY and OEM. Sales, business unit and project team were the other parties involved, their roles being to communicate and satisfy customer needs. A summary of the connections between parties is depicted in Figure 6:

[bookmark: _Toc135470041]Figure 6. Diagram representing relationship between AP and other parties
[image: ]

[bookmark: _Toc136016643]4.1 Aims and Objectives for the Project

The Aim of the project was to outline a successful design phase with Stark Industries. The project is successful from an OXY AP perspective if both customer and supplier needs are met. OXY aim to grow the relationship with the supplier to better aid further projects to gain future business. The main factors in keeping the customer satisfied involve cost management, meeting all customer milestones and achieving functional /aesthetic parts. Buttle (2008) suggests that employing a customer relationship management strategy is key to customer experience and ensuring profit through a customer-centric organisation. 

The main factors in keeping the customer satisfied are weekly discussions to communicate how the project is going, being easily accessible throughout and providing enough time to meet milestones. OXY is Stark Industries’ customer therefore they have an interest in meeting OXY expectations.  

[bookmark: _Toc136016644]4.2 Aims and Objectives for the Reflective Report

The aim of this report is to reflect on how the project went. The report will breakdown the project DFM process, showing how the AP team managed the supplier and then how that supplier managed its’ toolmaker. The report also reveals the time management and technical support techniques used or that could have been implemented to improve process. Driscoll’s (1994) method of reflection and some internal surveys are used to assess the success of the project. 

5. [bookmark: _Toc136016645]Optimizing an Injection Moulding Project

OXY manufacture many types of wiring harnesses such as floor, door, engine, and instrument panel harnesses. Each consists of copper wiring, tape, grommets, connectors, protectors, brackets, and connector Holders. The AP Team are responsible for the injection moulded plastic parts on the wiring harness, such as protectors, brackets, and connector holders (Figure 7).

[bookmark: _Toc135470042]Figure 7. Wiring Harness Including Injection Moulded Components

[image: ]    


[bookmark: _Toc136016646]5.1 Design for Manufacture

Design for Manufacture (DFM) involves designing or engineering a product to facilitate and better aid the manufacturing process. This involves the designer being innovative throughout the design phase whilst considering the manufacturing functions such as material, machinability, fabrication, assembly, test, and repairability. Implementing DFM throughout the design phase is essential as parts optimized for manufacturability can result in better results when mass produced. The use of DFM in design phase can also reduce production costs and improve quality (Mourtzis et al, 2018).

DFM is used in the automotive industry to maximise efficiencies. Computer Aided Design (CAD) is used to design parts that can be produced using automated manufacturing. OXY connector holders are injection moulded allowing high precision parts at a lower cost and reducing the need for manual labour Garg et al. (2018) conducted a case study using CAD software to optimize the design of automotive chassis components for manufacturability. They found that using CAD as the DFM tool reduced the manufacturing costs significantly while also improving the product quality. This resonates with Schmid (2010) who supports the principle of using CAD as a tool for DFM in injection moulded parts.   
There are many guidelines used throughout the DFM Process each contributing to the overall goal of aiding the manufacturing process. Simplifying the design and reducing the number of parts is potentially one of the best opportunities for reducing manufacturing costs and quality concerns Kalinin at al (2020). Developing a modular design simplifies manufacturing activities such as inspection and assembly. The use of standard components is less expensive than custom made items and the high availability reduces lead times. Designing parts to be multi-functional, reduces the number of parts. Optimising the material and fabrication process will reduce costs. Providing achievable tolerances for the manufacturing process will avoid increased costs of using special processes to achieve tolerances outside the normal range (FMEA Handbook, 2019)   

[bookmark: _Toc136016647]5.2 Injection Moulding Technical Techniques 

[bookmark: _Toc136016648]5.2.1 Tool Design

One of the main factors in an injection moulded part is the design of the tool. Poor tool design can jeopardise the quality of the part (FMEA Handbook, 2019). High-volume mass-produced parts are generally made from a steel tool. The tool will consist of a core and a cavity. Inserts will then be manufactured for complex designs allowing complex internal features. Most commonly, the core and cavity for a high-volume tool will be manufactured from H13 steel. The low carbon mould steel is easily machinable and can be hardened to a high degree. The inserts can be manufactured from P20 and hardened H13, dependent on the thickness of the steel. Thin tool steel can lead to breakages, often on a mass production tool multiple replacements of tool inserts are needed. A mass production tool should guarantee one million shots and depending on the cavity of the tool, multiple parts could be produced from one shot. For example, a four-cavity tool would produce four parts per shot therefore four million parts per the life of the tool. 

[bookmark: _Toc135470043]Figure 8. Diagram of Injection Moulding Tool (Tremblay, 2013)
[image: ]
The core of the mould is the non-cosmetic side, housing the ejection mechanism. The mechanism consists of ejector pins to push the part out of the mould. Draft angle is a crucial factor during the ejection process. The cavity is the cosmetic side. Molten plastic fills the void forming the shape of the part.  
Hwang and Kim (2019) describe reverse engineering injection moulding analysis to reduce warpage in the part. Warpage is the deformation of the plastic part, resulting in a part that has deviated from the original design. Hwang and Kim (2019) found that warpage from injection moulded parts could vary by 41% depending on the workers’ skills designing the tool. Tool design is therefore a crucial part of the injection moulding process. Malloy (2011) also suggests that design is one of the most important processes, minimizing material usage and tooling costs. There are several other crucial parts to the injection moulding process including wall thickness, ‘mould flow’ and ‘draft angle’ of the part.  

[bookmark: _Toc136016649]5.2.2 ‘Mould flow’

Mould flow analysis is a tool used by designers and toolmakers to determine how the plastic resin will flow through the part during the injection Molding process. Software such as Autodesk mould flow is used widely throughout the industry. Integrating mould flow into the design phase is beneficial to the customer, toolmaker, and supplier as it reveals potential problems in the part. Common problems found are warpage and shrink marks. Identifying these problems at an early stage has less impact on the tool design lead time and potential quality errors in the part.    

[bookmark: _Toc135470044]







Figure 9 Mould Flow Analysis

[image: ]

Tang et al. (2010), conducted mould flow on a complex plastic shell injection mold design, and found improved quality. 

[bookmark: _Toc136016650]5.2.3 Draft Angle

After the part is formed during the injection moulding process it is then cooled and ejected via ejector pins. Draft means adding angle to the wall of the part, sometimes resulting in reduced material usage. To prevent parts sticking to the mould as the part is ejected, draft is implemented. 

As a general rule a wall 50mm high would have a 2-degree draft angle. A wall 75mm high would have 3-degree draft angle. The customer, supplier and toolmaker would negotiate the draft angles and how this effects the functionality of the part during DFM meetings. Often a compromise is needed to achieve mass produced complex parts. 

Draft angles are important to incorporate into the design. Without this, the part may get stuck in the mould costing time and money. No draft can also lead to mould damage, effecting the quality of further parts. An advantage of draft angle is this promotes even cooling, minimising the risk of shrink marks and warpage (Rosato, 2015). 


6. [bookmark: _Toc129088474][bookmark: _Toc136016651]Methodology of Project

OXY were awarded business from a car manufacture, the design was sent to OXY, and the AP (Associated parts) team had the job of working with a supplier to manufacture a plastic injection moulded connector holder. After comparison charts, detailing each potential supplier, were analysed it was decided Stark Industries would be nominated. This was OXY’s first time working with a Japanese company and some organisational changes were required.
Organisational change can enhance the company’s view, performance, and efficiency. It can be defined as the adjustment of culture, strategies, the current structure, or process Senior et al. (2020). (Kotter,1996) describes organizational change in stepped change model. The steps consist of ‘establishing a sense of urgency,’ ‘coalition to lead change,’ ‘new vision,’ ‘empowering others to act,’ ‘planning for and creating short term wins,’ ‘evaluating changes,’ ‘making adjustments’ and ‘reinforcing new changes.’ Whilst some critics suggest Kotter’s (1996) change model does not focus enough on long term sustainability (Huy, 2001), the model’s utility is widely adopted for change management processes Odiaga et al. (2021).

[bookmark: _Toc136016652]6.1 Project Timing

The master schedule outlines the project actions and milestones. Project milestones are set dates from the customer. These dates consist of trial builds and the customer expects functional parts to assemble. Each trial build represents the wiring harness being assembled to the body of the car. The builds allow the customer to visualise faults and errors made in the design phase which can be resolved with minimum cost and time, ensuring customer requirements have been met, and allowing the project to move into the mass production phase. Trial builds are fundamental in the automotive industry in this sense, allowing engineers to evaluate their design and potential issues prior to mass production (Hoyle, 2005).

[bookmark: _Toc135470045]Figure 10. Master schedule for the OXY project.
[image: ]

[bookmark: _Toc136016653]6.2 Design Phase 

The build to print design of the component was provided by the customer. OXY then worked with the supplier to produce a version of the component that could be injection moulded and mass produced. After a QFD (quality function deployment) between the customer and toolmaker, Stark industries and OXY found that in order to meet the customers’ requirements, a draft would have to be added onto the design while retaining the functionality of the component. 
    
Quality Function Deployment was created in the 1960s in Japan and provided a voice for the customer. Avikai et al. (2020) describe the intent of the QFD as providing a structured method to translate customer requirements with appropriate technical requirements for each stage of product development and production. QFD is therefore an effective tool to translate the voice of the customer into the design of the product, connecting elements to the customers satisfaction. 
A ‘build to print’ project consists of specifications; requirements and a blueprint of the design being provided by the customer for the supplier to manufacture and produce. The difficulty is often the supplier’s ability to meet the tight tolerances, design parameters and functional values of the component during the manufacturing stage. Throughout an injection moulding project, significant time is spent improving the design to be mass produced whilst avoiding changing all features and dimensions specified by the customer. Effective communication and collaboration with the customer is fundamental in a ‘build to print’ project in order to succeed (Temple, 2012).     
The customer design was supplied on week 14 in 2022, according to the master timing plan (Figure 9). OXY had two weeks to complete a DFM with Stark Industries. The customer design can be seen in Figure 10. OXY sent this data to Stark Industries in week 14 with instruction to improve the data for mass production and injection moulding. OXY set-up a meeting mid-week fifteen to discuss the progress made.  [bookmark: _Toc135470046]Figure 11. Customer CAD

[image: ]

During the week 15 meeting minutes (Figure 11) show that Stark Industries were behind schedule. A root-cause analysis found that Stark Industries’ working procedures directly affected the lead times. This was something OXY had not planned for but revealed some cultural misunderstandings.
One issue was that it is the custom for Japanese companies to work more as a team sending ideas and discussing solutions between all members to get a better understanding. This process is called “Nemawashi”, Actions were discussed. It was suggested that additional meetings should be established to foster relationships with the supplier and create a better working environment for both parties in relation to the achievement of DFM by week sixteen. (Nisbett, 2003) refers to this need for respect for cultural differences within and across organisation.  
[image: ][bookmark: _Toc135470047]Figure 12 Meeting minuets between OXY and Stark Industries discussing DFM

The daily meetings were very successful and by the end of week 15 Stark Industries had produced a solution with a new improved design. As Figure 12 shows, a radius had been added to both lower walls, a draft angle added, and the radius taken away from the customers design due to thin tool steel. All these modifications allowed the component to be manufactured with better part quality when mass produced. 

[bookmark: _Toc135470048]Figure 13 Diagram showing Stark Industries proposed DFM changes
[image: ]
Week 16 was the final week for DFM, and OXY AP team now had to decide if the modifications Stark Industries wanted to perform would affect the functionality of the design. For this component, the functional areas were the cassette clips and vehicle 
mountain points. AP created a document detailing the functional areas (Figure 13).  This meant the tool could be manufactured and parts could be produced. As the master timing plan shows, Stark Industries gave an eight-week lead time until the first of parts.[bookmark: _Toc135470049]Figure 14 Functional area inspection

[image: ]


[bookmark: _Toc136016654]6.3 Tool Manufacture to Mass Production

During the eight-week lead time of the tool being manufactured, bi-weekly meetings were held between the OXY AP team and Stark Industries. During these meetings tooling images where shared showing the progress that was being made (Appendix 1). First parts were produced in week 24. Due to tight timing, five parts were sent to OXY AP team for close examination and 200 were shipped to the OXY customer manufacturing site for the first trial build. OXY AP team found small burrs on the part, and to improve the quality of the part there was a ‘tooling loop.’ 

A tooling loop in injection moulding is a process of making adjustment to the tool to achieve the required finish and dimensions. It consists of three stages - a production run; measuring evaluation; and a tool correction. The production run consists of producing a number of samples which are evaluated. The measurements are specified in the customer drawing and are checked to see if they are in the correct tolerance. If there are crucial measurements out of tolerance the tool will be corrected, and the loop will start over. Oxy found that only one tooling loop was needed, called T2 parts. 

According to the timing plan, the tool was shipped from Stark Industries toolmaker into their mass production facility where more production runs would be set up. OXY action was to test the T2 parts Stark had produced according to customer specifications. The test results determined if the parts are ready to be mass produced or if the tool needs more modifications.  

[bookmark: _Toc136016655]6.4 Project Results

First of parts were inspected at OXY facility, passing all initial tests. After tool correction and dimension reports were accepted, T2 parts were produced. T2 parts then went through OXY testing and validation stage, and specifications and instruction from the customer were interpreted by OXY. 

OXY decided to split the tests into 3 sections initial, after treatment and environment. The initial and after treatment testing consisted of an appearance check, retention force on vehicle mounting points test, extraction force on vehicle mounting points test and clamping of part onto the vehicle tests. There was no treatment on the parts during the ‘initial phase’, and parts underwent thermal cycles prior to testing in the ‘after treatment phase’. The environment test consisted of vibrating the part when attached to a jig of the vehicle, simulating how the part would react in the body of the car. All the tests passed as seen in Figure 15. The results were handed on to the customer, and it was agreed parts would be mass produced from this point forward. From this point the project was passed from OXY AP team to OXY manufacturing site.  [bookmark: _Toc135470050]Figure 15. Test Results of Injection Moulded Parts

[image: ]     

Fig 15 shows the test results. The part passed all functional requirements. Also, the part is aesthetically pleasing, no burrs, sink marks or distortion, implementing DFM during the design phase therefore resulted in more functional aesthetically pleasing first of parts and less tooling loops. The project was a success as a result of DFM being used to aid the tooling design and create optimized mass producible parts. 


7. [bookmark: _Toc129088475][bookmark: _Toc136016656]Analysis of Project

To analyse this project, I utilised Driscoll’s (1994) method of reflection with application here particularly to analyse the viewpoint of OXY AP engineers who managed the project. Driscoll’s reflected model contains three phases:

What? - used to describe what happened.
So What? - used to explain the significance of the event.
Now What? - used to explain how information will be used to inform future practice. 
Some critics suggest that Driscoll’s method is oversimplified with not enough depth to promote analysis (Forrester, 2020). However, Driscoll’s method of reflection is a widely used model throughout healthcare and other industries (West, 2021).  

[bookmark: _Toc133423216][bookmark: _Toc133937152][bookmark: _Toc136016657]Description of Event 

OXY were awarded wire harness business from their customer. They decided the best supplier for the injection moulded plastic part would be Stark Industries. Stark Industries are a Japanese company that OXY had never previously worked with. There were unanticipated cultural differences in working styles. Employees were confused and uncertain about expectations and there was insufficient multicultural training. 
OXY implemented weekly meetings to review employees’ concerns and Stark Industries and OXY undertook joint meetings to appreciate each other’s perspectives. OXY viewed the project as an opportunity for their employees to gain experience working in a multicultural working environment. Extra resources were implemented, and more hours spent working on the project collaboratively. Project milestones were subsequently met, and parts were functional. Bannerman (2008) suggests that a project is successful when it allows progressive improvement and employees to grow their skills. West also suggests employees develop intrinsic values when they feel valued in an organisation (West, 2021). OXY choosing to view the project as an opportunity for employees to grow, suggests employees should feel valued throughout the organisation. 
[bookmark: _Toc133423217][bookmark: _Toc133937153][bookmark: _Toc136016658]Explanation of Significance 

The survey results in Appendix 2, show employees rated OXY as a company 9 out 10 on average when asked the question ‘Do you feel valued as an employee?’ This shows OXY employee relationships were positive, even though additional costs and time was needed to ensure the project was a success. After OXY implemented the weekly meetings changing the dynamics of OXY AP team and Stark industries, better relationships were formed.  The problems encountered may not have been foreseen however, better preparation could have been considered. Possibly a multicultural training course could be standard. If employees were better prepared, less resources would have been needed to resolve the problems. Preparing employees for change is key therefore to a successful relationship with a new international supplier.  

[bookmark: _Toc133423218][bookmark: _Toc133937154][bookmark: _Toc136016659]Explanation of Future practice 

In order to learn form the project, OXY produced a ‘Lessons learnt document’ as seen in Appendix 4. The document outlines the knock-on effect from additional resources being implemented from OXY side and the lessons that can be learnt to improve future projects. OXY have learnt that preparing employees prior to the change is a huge benefit compared to waiting for problems to arise. Also, being a company that focusses on employees progressive learning can lead to beneficial professional growth and embedded intrinsic values through the workplace. OXY had to distribute additional resources during the project to aid employees working relationship with Stark Industries, which may have been prevented if Stark Industries working style was known from the start. This was missed by OXY because they had never worked with a Japanese supplier before. If a similar situation was to arise again then multicultural training could be instigated prior to the project starting with the new supplier.   

8. [bookmark: _Toc129088476][bookmark: _Toc136016660]Conclusion

DFM throughout the design process leads to more functional and aesthetic parts when manufactured. There is a clear relationship between a successful mass production project with optimised parts and implementing DFM that focusses on design considerations such as the ability of the part to be mass produced. Another crucial aspect of a successful project is the working relationship between supplier and customer. For OXY, this relationship extended to OEM customer and Stark Industries spending time and resources building relationships which was a key aspect to the success of the project.  

During the project all OXY customer milestones were met. This demonstrates to the customer the capability and accountability of OXY. Meeting the milestones promotes a good working relationship and is a steppingstone for future business. The customer used a range of suppliers during its build, it would be a major set back in the industry to fail to meet a customer build. Furthermore, additional cost and lead time would disrupt the customers main project and could lead to major consequences.     

Stark Industries proved themselves to be a capable supplier and this allowed OXY to consider them for future projects. Adding to the pool of suppliers creates competition and lower costs for OXY, increasing profit margins. Preparation is key in both technical and social aspects. DFM was fundamental to preparing the tool to produce mass production injection moulded parts. As seen throughout the project, preparing employees for the multicultural impact of working with colleagues across international organisations is key. As Benjamin franklin is attributed to have said: 

“By failing to prepare, you are preparing to fail” (IPRS health 2022) 
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Reflective Project Report SCHEDULE

Item Activity Plan Who | Weeks Remarks
1 Get an understanding on the Project. Outline what needs to be done. Myself | 3
2 Decide on a Project | have worked on to use. Myself | 1 ing on Project took longer than
pated.
3 Discuss NDA options with my manager Myself | 2 *Meeting minutes have been
recorded.
2 Distribute NDA to UNI Myself | 1 *Email sent 08/02/2023. To Emma
Davies, college assesor.
5 Return NDA with signature UWTSD | 5 ook longer than expected. Dean of WISA has|
to sign it then circulate it to all involved.
6 Research Management styles Myself | 1
7 Research Design Techniques Myself | 1
8 Research Time Management Styles Myself | 1
9 Research Injection Moulding management Myself | 1
10 Put together the details on the Project Myself | 2
11 Start to write the relfective Report Myself | 5
12 Proof read and analyse if my Report is relevnt to the Project Myself | 2
13 Submit Report Myself | 1
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WK 15 — STARK INDUSTRIES #4

Complete first version of the DFM sent to OXY by start of WK 15 — Action  Stark Industries - OVERDUE (Still under internal discussion)
Shrinkage rate of PP material sent to support Stark Industries — Action — OXY ~ DONE

Timing plan detailing DFM process by WK 14 — Action — Stark Industries - OVERDUE (Time being spent on DFM)
Confirmation on latest CAD level - Action - OXY ~ DONE

Customer milestones to be issued to Stark Industries - Action - OXY ~ DONE
First off Parts need to be in plant by WK 25 - Information

Confirm tool life (amount of shots) after DFM is agreed — Action — OXY (waiting on DFM)
Discussion on counter measurement to improve lead times on DFM — Action — ONGOING
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No.

6 (Medium Risk). Stark 

Industries want to add raidus 

and draft to this area. Due to 

the added geometry this should 

increase the strength of the 

locator pin. This needs to be 

managed correctly.  Extraction 

Force monitered.  

3



Vehicle Mounting Point (Clip)

The vehicle mounting point (clip) is a key factor in 

keeping the part attached the the body. The retention 

force is key, failing to meet the standard set by the 

customer could result in the part not meeting the 

required functionality. The customer would not 

aacept this part. 

3 (Low Risk). Stark Industries 

havent made any changes in 

this area. This needs to be 

managed correctly, ectraction 

forces monitered and first of 

parts inpected. 

2



Vehicle Locator Pin

The vehicle locator pin main function is to slot into 

the vehicle body in the correct position. If the part 

was In the wrong position then the wire harness could 

effect surronding parts in the vehicles enviroment.  

1

The connector Casesete bracket is used to attach the 

connector from the harness onto the connector 

holder. This allows the harness to be secured into the 

specific location of the car. Changing the design could 

have an impact on the retention force this could 

directly impact the  harness. If the connector came 

lose it could damage the interior of the vehicle. 

Implications

2 (Low Risk). Stark Industries 

havent made any changes to 

the desgn in the area. The 

connector Cassete bracket is a 

standard design that has been 

trailed and tested in other 

parts.

Risk (1-10)



Image Functional Area

Conector Cassete bracket 
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Sample

Test Item Test Description
1 2 3
1 Initial Resut Pass Pass Pass
2 After Treatment Resut Pass Pass Pass
3 Enviroment Resut Pass Pass Pass
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AP Survey to Determine How Implemention of New Japanese Supplier was Managed

*Answer on scale of 1-10. (10 being excellent. 1 being terrible.)

1. Do you feel valued as an employee?

1 2 3 4 5 6 7 8 9 10

2. How relevent was the Japnaese Multiculteral Training to your daily work?

1 2 3 4 5 6 7 8 9 10

3. How do you feel the management of implimenting STARK INDISTRIES went?

1 2 3 4 5 6 7 8 9 10

4. Do you feel working with STARK INDISTRIES is beneficial compared to other Suppliers?

1 2 3 4 5 6 7 8 9 10

5. Are the weekly meetings with STARK INDISTRIES helpful?

1 2 3 4 5 6 7 8 9 10

6. Do you feel confortable voicing concerns about STARK INDISTRIES to your manager?

1 2 3 4 5 6 7 8 9 10

7. Are your concerns adressed (If any) ?

1 2 3 4 5 6 7 8 9 10

8. How do you feel about STARK INDISTRIES technical ability? 

1 2 3 4 5 6 7 8 9 10

9. How do you feel about STARK INDISTRIES communication? 

1 2 3 4 5 6 7 8 9 10

10. What are your concerns with working with STARK INDISTRIES?
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Issue Proposals of the improvement Notes and actions from review 1 (26/05/21)

1

Supplier DFM response time and accuracy. Historically 5 - 8 weeks has been experienced with 

errors on quotes (incorrect material quoted etc).

From Stark Industries lessons learned - Customer expectation is 2 weeks. (Takes too long).



More detail also required in the future - Previously - Part/tool/test costs and FOT parts L/T.

Future - 

FOT part L/T to include Tool DFM.

PPAP part L/T to include 3 tool tuning loops or more for complex parts at suppliers 

recommendation.

Test L/T.

IDO sheets.

As per Stark Indistries lessons learned - Need to discuss with suppliers about 

commuinaction and translation errors. This is OEMs request to us. Test costs rely 

on supplier sub-contractors - Propose to submit DFM without test/validation 

cost to decrease quotation L/T.

For Master timing plans we will need an agreed L/T and content from CPD to use.

Action - Purchasing and AP to discuss DFM L/T 

with suppliers to

include weekly meetings to discuss indepth 

technical issues.

2

Tool DFM takes design away from original definition and takes time to negotiate/ agree.



1. Involve supplier with design & development (at cost) early with advanced data 

from source. - Disadvatages - cost, not all suppliers have capability with already 

limited number of suppliers. Takes time and cost evolves with design.

2. Request suppliers to perform basic tooling DFM as part of response. - 

Disadvantage - quotation process takes longer.

3. Build in time for DFM to the master timing plans and review designs between 

AP.                                                                                                        4. Fully DFM'd 

designs provided from CWS for suppliers with Tool designs.

Purchasing had some previous discussions with 

suppliers on DFM

prior to PO. Action - CPD to refresh detail on prior 

discussions and look to investigate with AP.

3

Supplier lead times not respected for various activites - measurement analysis, tool tuning and 

tool transfers.

Supplier historical lead times for activities to be used in planning inc Master timig 

plan, however they will be challenged for improvements.

Past project experience of timings to be used in 

master plan creation
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