

Development of an Integrated NDT Area Design with Advanced Tooling and Dedicated Red Dye FPI and Nital Etching Stations at Bodycote Newport


Bodycote Newport thermal spraying company, which focuses primarily on aerospace products. For these products, perfect quality is critical and essential, as inadequate quality can cause a disaster.
Non-destructive testing (NDT) methods are used to test the quality of the coating.
According to ISO/TS 18173, NDT is development and application of technical methods to examine materials or components in ways that do not impair their future usefulness and serviceability, in order to detect, locate, measure, and evaluate flaws, to assess integrity, properties and composition, and to measure geometrical characteristics. (ISO/TS 18173:2005)

Currently, the quality of the coating is primarily tested using fluorescent penetrant inspection - FPI.
The company was recently certified to perform red dye and Nital etching; however, the current NDT setup is not suitable for performing these operations.

Red dye and FPI are surface, non-destructive inspections, the purpose of which is to determine cracks, porosity and other surface discontinuities. The basic difference between the two methods lies in the difference between the type of liquid dye. Defects highlighted by red dye can be seen with the naked eye, in the case of fluorescent penetrant inspection it is necessary to use a UV or fluorescent lamp.

Pierre (2021) notes that the primary purpose of Nital etch inspection is to reveal and evaluate structural characteristics and defects in steel alloys, particularly those that may have resulted from heat treatment processes, welding, or other manufacturing steps. Nital etch inspection is classified as a destructive testing method because it involves the removal of a small amount of material from the surface of the test object. This removal of material allows for a clear view of the underlying microstructure and any defects that may be present.

Non-Destructive Testing (NDT) is vital for assessing the integrity of materials, components, and structures in various industries. The effectiveness of NDT is heavily influenced by the design and tooling of the testing area. This proposal outlines a research project aimed at developing an integrated NDT area design that incorporates advanced tooling and dedicated stations for fluorescent penetrant inspection (FPI) using red dye and Nital etching.


Project objectives

1. To assess the current state of NDT area designs, with a focus on the integration of advanced tooling and dedicated stations for red dye inspection and Nital etching.
· Conducting a thorough evaluation of existing NDT area layouts and setups.
· Focusing on how advanced tooling and dedicated stations for RDPI and Nital etching are currently integrated or if they need improvement.
· Data gathering on the current state, identifying strengths and weaknesses in terms of workflow efficiency, safety, and downtime.
2. To design and develop an NDT area layout that optimizes workflow, minimizes downtime, enhances safety, and efficiently incorporates advanced tooling and specialized stations for red dye penetrant inspection and Nital etching.
· Creating a new NDT area layout that addresses the shortcomings identified in the assessment phase.
· Prioritizing optimization of workflow, minimization of downtime, and enhancement of safety.
· Considering the efficient integration of advanced tooling and specialized stations for RDPI and Nital etching
3. To evaluate the proposed NDT area design, including tooling and specialized stations, through simulations, prototyping, and usability testing.
· Testing and validating the newly designed NDT area layout using simulations, prototyping, and usability testing
· Usability testing involves real users to ensure the design meets their needs and is practical in a real-world setting
4. To provide comprehensive guidelines and recommendations for implementing the optimized NDT area design with integrated advanced tooling and dedicated red dye penetrant inspection and Nital etching stations in various industrial settings.
· Compiling comprehensive guidelines and recommendations based on the findings from the assessment, design, and evaluation phases.
· Providing detailed instructions on how to implement the optimized NDT area design in various industrial settings.
· Considering factors such as budget constraints, facility size, industry-specific requirements, and safety regulations when offering recommendations



Timescales and provisional work plan


1. Review and Analysis: Conduct a comprehensive review of existing NDT area designs, focusing on layouts that incorporate advanced tooling and dedicated stations for Red Dye PI and Nital etching, and identify areas for improvement.

2. NDT Area Redesign: Develop an integrated NDT area layout that addresses the identified limitations, incorporates advanced tooling, ensures safety, and efficiently accommodates specialized stations for Red Dye PI and Nital etching. Design and develop advanced tooling solutions compatible with the proposed NDT area design to streamline inspection processes.

3. Simulation and Prototyping: Utilize simulation software and physical prototyping to assess the functionality and effectiveness of the integrated design, including tooling and specialized Red Dye PI and Nital etching stations.

4. Usability Testing: Conduct usability testing with NDT technicians and experts to gather feedback and refine the design, with a specific focus on the integrated tooling and dedicated stations.

5. Guidelines and Recommendations: Provide practical guidelines and recommendations for implementing the optimized NDT area design, including integrated advanced tooling, and dedicated Red Dye PI and Nital etching stations, in various industrial settings.
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