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Stage 1: Project Proposal 
Proposed Project Title: 
How can the capability of the tensile R-Value properties 
improve with DSC material?

Reasons and relevance 
This proposal outlines the reasons for the project and discusses the barriers a technical department are currently experiencing, based upon wide capability range on R-Value tensile results on DSC. DS Containers (2023), a Japanese American company in aerosol packaging, state that in their plants in Batavia and West Chicago, Illinois, they produce two-piece polymer-coated steel aerosol cans and one-piece drawn and ironed aluminium aerosol cans. They explain that “both products offer updated and unique consumer package options in the United States (2023, no page).” Over the last year, there have been multiple R-Value failures on DRD material for DSC. An overview of research conducted on capability and R-Value is included in this proposal. It will conclude with references to timescales, work plans, facilities required, and the partnerships involved, which are all key for the project’s success. 
Background and preliminary research to date
The proposed project will take place at Trostre Works, Llanelli, South Wales. Tata Steel (no date) states that this plant manufactures approximately 400,000 tonnes of tin, chrome and ‘polymer’ coated steels each year. The products are sold and distributed to packaging industries. At Trostre Works, the technical department has experienced a wide capability on the R-Value tensile results. R Value, also referred to as ‘Lankford Coefficient’ is a term used when measuring the plastic anisotropy of a rolled sheet metal. According to Mori (2001) “this scalar quantity is used extensively as an indicator of the formability of recrystallised low-carbon steel sheets” (2001, p. 436). 
In earlier research, Hosford and Caddell (1993) found that the ‘R’ was calculated “using a tensile test by taking the ratio of the true plastic strain across the sample’s width to that through the sample’s thickness” (1993, no page). Ranging from 1.0 to 1.7, from previous tensile results collected, the graph in Appendix 2, shows no consistency or trend with R-Value, with results appearing scattered across the graph. There is no data explaining why the R-Value would be at the lower end or at the higher end of the specification. 





Aims of the Project
The aim of this project is to understand what affects the R-Value result and to create a process for a more consistent R-Value tensile result. Schaeffler (2023) discusses “the higher R-value of mild steel results in a greater LDR compared with dual-phase steels.” He adds that, “transformation induced plasticity (TRIP) and 3rd Gen steels have improved LDR, which benefits deep drawability (2023, no page).” 

R-Value is important for DSC. World Value Steel (no date) explain that “for rm values greater than one, the sheet metal resists thinning” (no page). They believe that values greater than one improve cup drawing as seen in Appendix 1. Hole expansion, and other forming modes is where metal thinning is detrimental. World Value Steel explain further that “when rm values are less than one, thinning becomes the preferential metal flow direction, increasing the risk of failure in drawing operations (no date, no page).”  Improving the R-Value will result in a more consistent value, satisfying the customer. This outcome will also satisfy Tata Steel Trostre with an improved capability R-Value result and a higher end product. 
According to the 1Factory website (2023), the TIBCO Spotfire data demonstrates an “extremely powerful enterprise-grade analytical platform for deriving valuable business insights” (2023, no page). This demonstrates R-Value with Ppk and Cpk values. Cpk and Ppk are about process capability and process performance, respectively. Process capability (Cpk) is important because it indicates whether a process can potentially meet a specification. It is therefore a prediction of the ability of a process to meet a specification. In contrast, the process performance (Ppk) indicates how the actual process performs over time. It is therefore an evaluation of how well a process performs. The key takeaway therefore is that Cpk is the potential of a process to meet a specification (short term) while Ppk is how the process did (long term)” (2023, no page).  

In undertaking this project, the aim is to close in and improve the Ppk and Cpk value and to work towards higher Cpk values, preferably greater than 1.33 as this is considered capable. Ideally, a Cpk value of 2.00 or higher would increase the potential outcome, and with this value, “implies that the process uses only 50% of the spec width, significantly reducing the risk of defect” (Jakinovich, no date; 1 Factory, no date).
The aim of this project is to further understand the reasons behind low or high R-Value and use the findings to implement change and create more consistent R-Value results. A desirable outcome would be to record figures in the region of 1.4 R-Value, improving the overall capability of R-Value with DSC material produced at Trostre. According to Charca-Ramos (2010), “drawing-quality steel sheets typically have their highest R-values in the rolling and transverse directions, approximately 1.55 and 1.90 respectively. The minimum R-value, about 1.2, occurs at 45° to the rolling direction (2010, no page).” There are many factors that could affect the R-Value tensile result, such as, chemistry percentage in the steel grade, , rolling reduction percentage, heating, grain structure. If answers are established, a similar project could be carried out on other R-Value critical material made in Trostre. 
Timescale and Provisional Work Plan 
Initial discussions have taken place to initiate the planning stages. If the project proposal is accepted, it is expected that the project will run between October 2023 and April 2024. This six-month period will allow for ongoing observations, discussions and further research. Preliminary data, interim results, final outcomes and evidence will be recorded, in line with the work’s policies.  
A Provisional Work Plan template will be used throughout the project (see Appendix 3). Additionally, a Gantt Chart will also be used (see Appendix 4) which will provide a visual tool to ensure that each stage of the project can be tracked and recorded throughout its course. 
Facilities
The facilities required to support the project are:
 The Metallography Laboratory:
· Micrometre 
· Microscope – to study Grain Structure. 
· Rockwell Hardness Machine – to test the hardness. 
· Leco Nitrogen – to measure nitrogen % 
· Leco Carbon – to measure carbon %
· ICP – to measure % of all other elements relevant. 

The ET Laboratory: 
· Tensile Machine – To test for tensile data. 
List of software tools required for the project:
· Spotfire – to look at the tensile result, its trend. previous results and cast data. 
· Mainframe – to track the coil, disposition coil.
· TLR – to retrieve information of coil, disposition coil.
Partnerships
In partnership with Tata Steel Trostre Works, Llanelli, is the Tata Steel Port Talbot Works. The collaborative nature of this partnership will enable the production of hot rolled coils for Trostre with different chemical properties for trials. The contribution of Tata Steel Port Talbot to the project’s success offers the potential of optimising the steel grade cast for DSC products, leading to consistent R-Value tensile results.  The contribution of Tata Steel Trostre is paramount to improve the process route of the material. The two Tata sites involve the collaborative partnership of each workforce, across 24/7 shifts. Their cooperation will contribute to outcomes. Another partnership is DSC, providing information on its process and how the R-Value affects their end products. 
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Appendix 2 - (Higher R-Value is associated with improved deep drawability)
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Appendix 3 – (Provisional Work Plan)   
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Appendix 4 – (Gantt Chart)
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