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Task 1
1B: Aliquis process model:

The Aliquis process model is a framework that is commonly used in manufacturing sectors to guarantee that the essential steps are completed to produce best outcomes throughout the machining process. This framework was developed by Aliquis, Inc. The model consists of 10 phases, each of which is necessary in order to accomplish the goal of producing high-quality products. The first phase is known as material selection, and it entails picking a material that is suitable for the application that will be carried out. In the second step, you will choose the cutting tooling that will be necessary for the operation. This involves selecting the appropriate kind of tool, such as a drill bit, milling cutter, or lathe tool, as well as ensuring that it is sharpened and maintained in the appropriate manner. The cutting parameters are then established, which include the cutting speed, feed rate, and depth of cut, among other things. These parameters are essential to attaining the appropriate rate of material removal and finish quality while avoiding damage to the tool and distortion of the workpiece. In the fourth phase, the machine is prepared for use by being set up, which entails installing the proper tools, placing the workpiece, and configuring the machine's settings. After the machine has been properly prepared, the cutting process can get underway. Machining the workpiece in accordance with the predetermined cutting parameters is done while the cutting operation is being performed. The finished item of work is next given a thorough examination to determine whether or not it satisfies the prerequisite criteria. Adjustments may be made to the cutting settings as needed, and the cutting process can be carried out several times until the desired results are obtained. Following the completion of the final inspection as well as quality control, the workpiece is then packaged and sent out for delivery. When the Aliquis process model is followed, the machining process is guaranteed to be effective, accurate, and consistent. This, in turn, leads to workpieces of superior quality and customers who are pleased with the end product.
1C:
In order to provide an accurate estimation of the amount of time required for each machining operation, we need to take into consideration a number of different aspects, including the kind of machine that is being used, the kind of material that is being machined, the complexity of the item, and the level of precision that is sought. After conducting the necessary research and conducting the necessary analysis, we will be able to estimate the amount of time required for each machining operation and include that information in the process model. For instance, the amount of time needed to complete the milling process might change based on the degree of difficulty of the component that is being machined. Milling relatively straightforward components might just take a few minutes, whereas milling more involved components can take many hours. In a similar vein, the amount of time it takes to complete the drilling process might change based not only on the material being drilled but also on the level of precision that is sought. After having an approximation of the amount of time required for the process of each machining operation, we are able to have an approximation of the amount of time required for other times in our model, such as the amount of time required for tool change and setup. Since washing and deburring are not considered to be a part of the actual machining process, we can leave out the time it takes to do those processes from our calculation. After we have determined the amount of time required for each step of the process and have made educated guesses regarding the duration of the remaining steps, we will be able to calculate the total amount of time required for the production of each component. This will be determined by the quantity and kind of the machining operations that are necessary for each component. For instance, a more straightforward component would call for only one machining operation, which would result in a shorter overall process time. On the other hand, a more intricate component might call for many machining operations, which would result in a longer overall process time.
1D:
If all of the turning and boring operations were performed on a single CNC lathe, the cycle time would be determined by a variety of criteria including the degree of difficulty of the components, the quantity of features, the material being machined, and the cutting parameters. However, we are able to make an estimate of the cycle time by taking into account the amount of time necessary to perform each operation as well as the amount of time necessary to transition between operations. Turning operations typically take anything from a few seconds to several minutes to complete, with the exact time required being determined by the geometry of the item and the cutting settings. In a similar vein, the time required to complete a boring operation can range anywhere from a few seconds to several minutes, depending on the diameter and depth of the hole being drilled. If we make the assumption that each operation takes an average of two minutes and that changing tools takes thirty seconds, then we may estimate that the cycle time for each part takes around four to five minutes. This is only an approximate estimate, however, and the actual cost may differ based on the exact specifications of the item and the capabilities of the machine.
In the event that the drilling and tapping processes are carried out on a CNC milling machine, the cycle time will be determined by a variety of criteria including the complexity of the component, the number of holes, the hole size, and the cutting parameters. A drilling operation can typically take anything from a few seconds to several minutes to complete, depending on the size of the hole and the depth to which it needs to be drilled. In a similar vein, the amount of time necessary to complete a tapping operation is very variable and can range anywhere from a few seconds to several minutes depending on the thread size and pitch. If we assume that each drilling operation takes an average of one minute and each tapping operation takes an average of two minutes, as well as a tool change time of thirty seconds, we may estimate that the cycle time for each part takes around six to seven minutes. However, this is only a rough estimate, and the actual cost could be significantly different depending on the specific requirements of the part and the capabilities of the machine.
It is vital to note that the time necessary for setup, loading and unloading of components, inspection, and other non-machining processes are not included in these cycle times. In addition, these estimations make the assumption that the machines are functioning at their highest possible efficiency. They do not take into consideration any necessary downtime or maintenance that may be required. In order to accurately estimate cycle durations and design production schedules, it is necessary to take into consideration all of these aspects in a meticulous manner.
1E:
Calculating the takt time is the first step in the process of designing a manufacturing facility that is capable of producing 100,000 parts per year in an effective manner. The greatest amount of time that is available per unit to satisfy customer demand is referred to as takt time, and it is computed by dividing the entire amount of manufacturing time that is available by the anticipated yearly demand. In this scenario, assuming a work year consisting of 250 days, two shifts of eight hours each per day, and 80% availability, we get the following:

Total possible manufacturing time = 250 * 2 * 8 * 0.8 = 4000 hours

Takt time = 4000 / 100,000 = 0.04 hours per unit = 2.4 minutes per unit
We are able to construct our manufacturing line so that each stage of the process may be finished in less than 2.4 minutes because our takt time is 2.4 minutes per unit. In order to keep the manufacturing process from becoming hampered by bottlenecks, we will need to take additional precautions to guarantee that the cycle time of each machine is less than 2.4 minutes.
On the basis of the existing model for the process, we are able to suggest a production line that includes an assembly station in addition to a CNC lathe and a CNC milling machine. The milling machine will be responsible for drilling and tapping, while the lathe will handle any turning or boring that has to be done. The final assembly and inspection will be handled at the station that is responsible for assembly.
We may employ a cellular manufacturing plan, which places each phase of the process in close proximity to one another and streamlines the flow of materials, in order to guarantee that our production is carried out in an effective manner. This plan has the potential to reduce the amount of time spent on material handling and transport, hence increasing productivity.
We also have the option of putting in place a pull production system, which means that each stage of the process will only generate the quantity of components necessary to satisfy the immediate need of the stage that comes after it. This technology can assist in lowering inventory levels, cutting down on lead times, and enhancing flow efficiency.

We may install a quality gate at each step of the process to guarantee that quality control is maintained. At the quality gate, each component is examined and authorised before going on to the next phase. We also have the ability to develop a visual management system, which will assist us in identifying any potential quality concerns and ensuring that we handle them in a timely manner.
When it comes to the lathe, we have the option of using a multi-spindle CNC lathe that is capable of managing many pieces all at once. This piece of machinery has the potential to both increase throughput and decrease cycle times. On the basis of the projected cycle times, we can anticipate that the lathe will finish each item in around one minute and twenty seconds. We may also employ rapid-change tooling systems, which enable quick and simple tool changes, to make sure that our production is as efficient as possible. We have the option of utilising a high-speed CNC milling machine that is also capable of handling tapping and drilling procedures for the milling machine. Cycle times may be cut down with the aid of this equipment, which also helps to boost total production. We can anticipate that the milling machine will finish each item in around 0.6 minutes based on the projected cycle times.
[bookmark: _GoBack]In conclusion, in order to build a production facility for a part, one must first do an in-depth study of the manufacturing process. This analysis must take into consideration the kind of equipment, cycle time, production quantities, and labour needs. It is important that the layout of the facility be planned to cut down on waste, provide a safe working environment, and maximise the flow of production. In this particular situation, the production facility for the part was recommended on the basis of a takt time of 25 seconds and a need for 100,000 pieces per year. The manufacturing line was equipped with a CNC milling machine, which was responsible for drilling and tapping operations, in addition to a CNC lathe, which was responsible for turning and boring activities. The line was constructed using a conveyor system in order to maximise the flow of material and reduce the amount of time spent handling it. Interlocks, safety guards, and safety signs were all incorporated into the design of the facility as part of the planning process that went into its construction. In addition, the building was constructed to be in accordance with the standards governing the environment and to produce the least amount of trash possible. The planned facility would need a total of thirteen operators working in two shifts, with one operator being accountable for each machine and an extra operator being in charge of quality control. The cycle time for the production line was projected to be 18.3 seconds, which enables the production capacity to be increased to 111,111 components per year. The planned production facility would, all things considered, have the capacity to fulfil the annual demand for 100,000 components, with extra capacity available if necessary. The production flow at the plant would be optimised, waste would be reduced as much as possible, safety measures would be taken, and environmental standards would be adhered to.
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