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[bookmark: _Toc6231]Introduction 
This report is about the design of a frustum pyramid bucket having a square base for the maximum volume. The main purpose of the design was to obtain the maximum volume for the bucket using the 3D cad modelling and the other numerical analysis techniques. A total of 400 buckets have to be designed for each bucket having a maximum volume for the same steel sheet area. The buckets volume can be increased by the angle optimization techniques, the maximum volume is obtained for an angle of 45 to 55 degree. The model of a frustum bucket is shown in the figure 1 below. 
[image: ] 
Figure 1. Frustum Pyramid Bucket sample geometry 
The key objective of the task are given below. 
· To optimize the geometry to maximize the volume of the bucket, 
· To design the bucket in CAD 
· To understand how it could be made 
· To follow through with an analysis of the manufacturing process 
[bookmark: _Toc6232]Matlab Bucket Visualization and Volume Calculations 
The formulas to calculate the volume, the sides and the impact of the angle alpha for the frustum will be discussed in this section of the report, the formula to calculate the volume of the bucket is given below. 
 
𝑉𝐹𝑟𝑢𝑠𝑡𝑢𝑚 = 1 × 𝐻 × (𝑎2 + 𝑎. 𝑏 + 𝑏2 ) 
3
 
Similarly the area of the steel plate which is going to be used for the manufacturing of the frustum bucket was calculated using the formula given below. 
 
𝐴𝑠𝑡𝑒𝑒𝑙 𝑃𝑙𝑎𝑡𝑒 = (𝑎 + 2. 𝑠)2 
 
The sides of the bucket like side a, edge c were given, and other values were manually calculated as well as the graphical image for the frustum bucket from the minimum to the maximum area was drawn. The formula above and angle of 45 degree extension was used for obtaining the maximum volume of the frustum bucket. The values of the each side along with the maximum are given below. 
· Side a of the bucket  = 0.8 m  Edge c of the bucket = 1.8 m 
· Height of the bucket for maximum volume frustum = 1.27 m 
· Edge angle α = 45 degree or 135 degree 
· Side b of the bucket = 2.59 m 
· Length s = 0.895 m 
· Volume of the Bucket = 4.003 m^3 
· Area of the plate = 6.708 m2 
The figures for the volume of the frustum bucket obtained for the range of the frustum buckets with minimum to the maximum volume are shown below. 
[image: ] 
Figure 2. Square bucket with minimum capacity and the frustum buckets with the maximum capacity 
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3D models for the bucket with maximum capacity using the frustum capacity enhancement technique was designed using the 3d modeling software SolidWorks. The 3d model with different views and 2D drawings of the bucket are shown below. 
[image: ] 
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Figure 3. 3D Model of Maximum Capacity Bucket
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Figure 4. Various Views of the bucket 
[image: ] 
Figure 5. Drawings of the bucket 
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As the buckets have to be manufactured from a single sheet of the steel, the manufacturing process for the manufacturing of such buckets can be quite simple and a series of the processes can be used to manufacture the bucket. The manufacturing processes that will result in the production of the buckets involve the marking of the sheets for cutting, cutting of the sheets over the marks to desired lengths, bending of the sheets and the last process is the joining of the sheets using the welding process (Blackstone, 2020). 
· Sheets Marking 
· Cutting of the sheets 
· Bending 
· Welding  
· Finishing or Galvanizing 
The sequence of the operation will remain the same as in the above list. The first 4 manufacturing processes described above are must for the manufacturing of the buckets but to make the buckets more attractive and corrosion resistant the galvanizing operations comes handy to make the exterior and interior look more clean (ProtoLabs, 2021). 
The process layout can be used for the manufacturing plant setup for the manufacturing of the 400 buckets for the use in the mine for the transport system, the process layout is an outline for the floor design of a plant which intends to enhance the proficiency by organizing the equipment according to their functions and the requirements in the manufacturing process. The process layout is the most suitable here, the equipment setting will be like at the first station, the sheets will be marked according to the cutting plan, and then these sheets will be moved to the next section which is the cutting of the sheets. The cutting machines like sheet cutters will be used to cut the sheet in the marked places and then these sheets will be moved to the bending section for the bending operations. Here the bending of the sheets will be performed by the bending machines, after the bending of the sheets these sheets will be moved to the welding section where the workers will weld the sheets to form a trapezium shape buckets will then be allowed to cool for few minutes, after which the galvanizing process will be performed on the buckets to make the appearance of the sheets better and also to make them corrosion resistant as working environment in the mines is very harsh. 
The overall costing of the buckets can be done by taking into account all the operations that has to be performed on one sheet to make a bucket out of it. The overall cost will include the steel sheet cost, the overhead charges of the sheets transportation, the labor costs, electricity bills, welding workers and other operations costs. The main charges to be considered for the manufacturing of the steel buckets are given below. 
· Overhead Charges 
· Non-Technical Staff Pays 
· Technical Labor Charges 
· Material Cost 
· Welding and Galvanizing Costs

Report

In this report I was asked to find the maximum volume of a frustrum. The way the I carried out this task was by using the software Matlab which arnaud taught me. The reason that we had to find out the maximum volume was because when we took this into manufacturing process the frustum had the maximum volume it can possibly have. This software also helped me where I would have to bend the single piece of steel to create the frustrum, by this I was able to find the correct measurements for the steel.

Also, I was then asked to find the most appropriate manufacturing process that should be taken for the mass production of the frustrum. By this I was researching many different processes that could be used for it and chose the one that was the most suitable for the production. Also Richard taught me on this part of the part of the topic which gave me a little knowledge on this part.

For the final part of this project, I was asked for the costing of the buckets. Chris gave me understanding on this and I was able to take the knowledge that I learnt from him into consideration for finding the costing of the buckets. 
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