Proposal

Reasons for and relevance of the project.
For my project, I have chosen to carry out an investigation and report on how anisotropy affects mechanical properties of rolled steel in Tata steel. I will attempt to gain a better understanding anisotropy as a whole and how it affects the R values we obtain from tensile testing, in addition to this, I will focus on why there such variation of R value results for certain steel grades produced by tata steel. The significance of this topic is that Tata steel doesn’t actually know why there is such variation in R values of the anisotropic material made by the company, so an investigation into the topic could uncover how to make material with more consistent mechanical properties. There is a great deal of relevance in this as it topic does tie in with what I’ve been studying throughout the academic course of material science. Anisotropy is a big factor as to why you’d find variation in tensile testing data, anisotropy refers to the directional dependence of material properties, where the mechanical behaviour of a material can vary depending on the direction in which it is tested or loaded. This is particularly relevant in materials that have a distinct microstructure.
Aims of the project.
The aim of this dissertation is to investigate the effect of anisotropy on the mechanical properties of rolled steel produced by Tata Steel. Specifically, the study will focus on the tensile strength, ductility, and impact toughness of rolled steel, which are critical mechanical properties that determine its suitability for different applications. The significance of this study lies in the potential benefits it can bring to Tata Steel and the wider industry. By understanding the relationship between anisotropy and mechanical properties, Tata Steel can optimize its production process and develop steel products with enhanced mechanical properties that are better suited for various applications. Furthermore, the study will contribute to the current knowledge in the field of materials science by providing insights into the effect of anisotropy on the mechanical properties of rolled steel. In addition to the R value being affected, I will look into factors contributing the mechanical properties such as grain count, chemistry (elemental composition) and gauge (thickness of the material) to see if there is much of an effect from these factors onto the mechanical properties such as r value, strength and ductility.
To achieve the aims and objectives, the investigation will determine the degree of anisotropy in different grades of rolled steel produced by Tata Steel and how it varies with different processing parameters and to explore the potential benefits of controlling and minimizing anisotropy in Tata Steel rolled products through the optimization of manufacturing processes and design parameters.

Timescales and provisional work plan.
The timescale of the plan will be based off of a year of mechanical testing data collected of the steel grade. The work plan will be set by testing a number of samples for the same steel grade (T48), and these samples will investigated by testing the consistency and mechanical properties of the material. Testing will include grain counts, tensile testing, chemistry analysis involving the ICP-OES which tests elemental analysis, Rockwell hardness testing and gauge rundowns (thickness measurement).
Investigating the effects of anisotropy on the mechanical properties of rolled steel involves a combination of experimental techniques and data analysis.
1. Sample Preparation:
· Obtain samples of rolled steel that represent different orientations (longitudinal, transverse, and diagonal) with respect to the rolling direction.
· Cut and prepare specimens according to relevant standards for tensile testing, ensuring proper dimensions and surface quality.
2. Tensile Testing:
· Perform tensile tests on the prepared samples using a testing machine.
· Test samples along different orientations, including both rolling and transverse directions.
· Record load-displacement data during testing to capture the entire stress-strain curve.
3. Data Analysis:
· Calculate and compare mechanical properties such as yield strength, ultimate tensile strength, elongation, and reduction in area for each orientation.
· Calculate the R values for the different orientations using the formula R = (εt - εl) / εt, where εt and εl are the transverse and longitudinal plastic strains, respectively.
· Analyze the stress-strain curves to identify variations in deformation behavior, strain hardening, and ductility.
4. Microstructural Analysis:
· Correlate microstructural features with mechanical property variations to understand the relationship between anisotropy and microstructure.
5. Statistical Analysis:
· Use statistical methods to analyze the data and determine the significance of the observed anisotropic effects on mechanical properties.
6. Documentation and Reporting:
· Compile your findings into a comprehensive report.
· Discuss the observed effects of anisotropy on mechanical properties, supported by experimental results, microstructural analysis, and texture data.
· Highlight implications for material selection, processing, and design considerations in engineering applications.
By following this approach, you can systematically investigate the effects of anisotropy on the mechanical properties of rolled steel and gain a deeper understanding of how microstructural and crystallographic factors influence material behavior in different orientations.

Background research carried out to date.  Provide a Bibliography of technical papers you have obtained.
Microsoft PowerPoint - steel elasticity variation study 21012_v1.ppt (nist.gov)
Microstructural anisotropy effect on the mechanical properties of a 14Cr ODS steel - ScienceDirect


Details of facilities required including computer software and laboratory support needed to complete your work.
The facilities required to carry out this project is assisted by the help of the company by allowing myself to use the works PC and software (Microsoft word) to write up the report, along with the use of the tensile testing machine, microscope, ICP-OES, Rockwell hardness tester and a micrometer. 

Details of any cooperative industrial partners.
The only industrial cooperation is with Trostre works (Tata steel UK). 
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