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Abstract

This report proposes a solution for improving the reject station's performance and increasing the assembly line's productivity by using a cartesian robotic arm. The report outlines the current issues with the reject station, including long wait times and unnecessary use of operators' time. The implementation plan involves several steps, including identifying the requirements and constraints of the assembly line, selecting a suitable cartesian robotic arm, integrating it into the assembly line, and installing a visual inspection system to detect defects. The system's performance is then tested and optimized for accuracy and efficiency. The use of a cartesian robotic arm and visual inspection system can significantly improve the accuracy and efficiency of the process, leading to reduced waste and improved product quality. Although there are costs associated with implementing this system, the long-term benefits outweigh the initial investment.















Introduction

The purpose of this report is to propose a solution using robotic equipment that can improve the reject station's performance and increase the assembly line's productivity. The report will describe the background research on the reject station and its current issues, followed by the proposed solution's technical details and implementation plan.

The process that I chose to assess and improve was our reject station, the reject station is a crucial part of the assembly line that helps to ensure product quality by identifying and removing defective items. However, the current reject station is facing issues that affect the productivity of the assembly line. These issues include long wait times, this is due to operators needed to reheat the part manually in an oven as the part will have been cooling down in the open while being tested and while waiting to be put back through the testing process, unnecessary use of an operator’s time as they are taken from their original task to deal with this issue.

 As products need to be a certain temperature when tested if the product fails an operator must come and remove the part but because it takes time for them to be removed, the parts incoming spends a longer time out of the oven so the products waiting to be tested are then too cold to test. 


 

 




Aims and Objectives
The specific aims and objectives of this report are:

1. To identify the issues with the current reject station that impacts the assembly line's productivity.

2. To propose a solution using robotic equipment that can address these issues and improve the reject station's performance.

3. To outline the technical details and specifications of the proposed solution and its implementation plan.

Implementation

To implement the use of a cartesian robotic arm for removing defective parts from the assembly line, several steps will need to be taken. The first step is to identify the specific requirements and constraints of the assembly line, such as the size and weight of the parts, the speed of the production line, and the type of defects that need to be detected and removed.

Once the requirements have been identified, the next step is to select a suitable cartesian robotic arm that meets these requirements. Several factors will need to be considered when selecting a robotic arm, such as its reach, payload capacity, accuracy, and repeatability. A robotic arm with a high payload capacity and accuracy would be ideal for handling heavy and bulky parts, while a robotic arm with a high repeatability would be suitable for precise positioning and orientation of the end-effector.

After selecting the appropriate cartesian robotic arm, the next step is to integrate it into the assembly line. This involves installing the robotic arm at the reject station and connecting it to the control system of the assembly line. The control system will need to be programmed to send signals to the robotic arm to remove defective parts from the assembly line.

To ensure that the robotic arm can detect and remove defective parts accurately, a visual inspection system can be installed at the reject station. The visual inspection system uses cameras and image processing algorithms to detect defects in the parts as they move along the assembly line. The system can be programmed to send signals to the robotic arm to remove defective parts that have been identified.

Once the cartesian robotic arm and visual inspection system have been integrated into the assembly line, the system will need to be tested and optimized for performance. This involves conducting several trials to determine the accuracy and efficiency of the system in detecting and removing defective parts. Any issues or errors that are identified during the testing phase will need to be addressed and resolved to ensure that the system functions optimally.

In conclusion, the use of a cartesian robotic arm for removing defective parts from the assembly line can significantly improve the accuracy and efficiency of the process, leading to reduced waste and improved product quality. By integrating a visual inspection system with the cartesian robotic arm, defects can be detected and removed more accurately and quickly than traditional manual sorting methods. While there are costs associated with implementing this system, the long-term benefits of improved efficiency and quality will outweigh the initial investment.


Background Research

The reject station is an essential component of any assembly line, responsible for removing defective products before they reach the next part of the assembly line. The station plays a critical role in ensuring product quality and reducing waste. However, our reject station has some limitations that affect our performance and efficiency due to the manual removal of products from the line.

One of the primary issues with traditional reject stations is that they rely on manual sorting and removal of defective items, which can be slow and prone to error. This can lead to delays in production and an increase in the amount of waste generated. Moreover, manual sorting may not be able to detect subtle defects that are difficult to identify visually, leading to lower product quality.

To overcome these limitations, manufacturers are increasingly turning to automation and robotics to improve the efficiency and accuracy of their assembly lines. One of the most promising automation solutions is the use of cartesian robotic arms for removing defective parts from the assembly line.

Cartesian robotic arms are highly versatile and precise robots that use a combination of linear and rotary movements to move their end-effectors in three-dimensional space. They are ideal for handling products and components that require precise positioning and orientation, making them an excellent choice for removing defective parts from the assembly line.





For our smaller company the cartesian robotic arm is a perfect fit as it fills all the check boxes that we desire such as application, lower cost and they are easy to fit into an already working line and as stated by (Devasia, 2021) “The versatility, lower cost, and ease of programming make Cartesian robots viable for many applications in industrial settings.” 

Also stated by (Devasia, 2021) “The robots have only linear motion, enabling ease of control.” Which gives us what we would need and furthermore as (Devasia, 2021) explains “Cartesian robots also exhibit a high level of accuracy and precision compared to their rotary counterparts.” Which we would also need as our parts can be particularly small. 

As the assembly line would be more automated there are many benefits that would come from this, as expressed by (Techman Robot, 2021) “This means that a manufacturing company with automated assembly line enjoys fast, consistent, and precise production, which leads to reduced production times and decreased costs to produce.” This gives more incentive to switch to automated manufacturing as there will be near to no human interaction meaning that the only problems, once the robot is programmed, that can occur is the system failing.








Conclusion

In conclusion, the report has identified the issues with the current reject station and proposed a solution using cartesian robotic arms to address these issues and improve the reject station's performance. The report has outlined the technical details and implementation plan, including selecting a suitable robotic arm, integrating it into the assembly line, installing a visual inspection system, and testing and optimizing the system's performance. While there are costs associated with implementing this system, the long-term benefits of improved efficiency and quality will outweigh the initial investment. The use of a cartesian robotic arm for removing defective parts from the assembly line can significantly improve the accuracy and efficiency of the process, leading to reduced waste and improved product quality.
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