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1a) 
1. When working with mild steel, the amount of material that can be removed during machining depends on various factors such as the cutting tool, machining process, and the properties of the material. For milling, a feed rate between 0.003 to 0.015 inch/tooth with a cutting speed ranging from 100 to 300 surface feet per minute is commonly used to achieve a metal removal rate between 0.005 to 0.1 cubic inches per minute. While for turning, a feed rate of 0.005 to 0.015 inch/rev and a cutting speed between 200 to 600 surface feet per minute is recommended for metal removal rate ranging from 0.005 to 0.01 cubic inches per minute.

2. Fine turning is a precision machining technique that produces a smooth and high-quality finish on workpieces. The metal removal rate for fine turning is typically lower than other turning processes, and a corresponding lower feed rate of 0.0005 to 0.0025 inch/rev with a cutting speed ranging between 200 to 600 surface feet per minute is used to achieve a metal removal rate between 0.0005 to 0.005 cubic inches per minute.

3. Drill feed rate is the rate at which the drill bit is advanced into the workpiece to create a 10mm hole. When drilling mild steel, it is common to use a feed rate ranging from 0.1 to 0.2 mm/rev, which corresponds to a feed rate of 0.004 to 0.008 inch per revolution. The cutting speed is typically between 30 to 90 meters per minute.

4. Tapping speed refers to the rotational speed of the tap used to create internal threads in a workpiece. The recommended tapping speed for mild steel depends on the size of the tap and the properties of the material. Typically, the speed ranges from 30 to 60 revolutions per minute to prevent excessive heat buildup and to achieve optimal thread quality.
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1D)  
1. 300 seconds
2. 250 seconds

1E) I am having technical issue whenever I attempt to change the takt time. I am unable to answer due to this.






Task 2
Machining metal parts involves a series of operations that aim to remove material and create the desired shape and size. This report focuses on the machining process of a metal part, which involves turning, boring, drilling, and tapping. The goal is to estimate the process time for each operation and determine the overall process time for each part. An Aliquis model was used to create a process map of the machining operations. The following sections will discuss each operation in detail and provide estimates of their process time.
Mild steel workpieces have a lower cutting resistance and can be machined at higher speeds compared to other metals. The typical metal removal rates for turning mild steel are around 0.1 to 0.25 cubic inches per minute. The feed rate for mild steel turning is around 0.008 to 0.015 inches per revolution, while the cutting speed is around 400 to 500 feet per minute.
Fine turning requires higher precision and accuracy, and therefore, lower metal removal rates. The typical metal removal rates for fine turning range from 0.005 to 0.01 cubic inches per minute. The feed rate for fine turning is around 0.001 to 0.005 inches per revolution, while the cutting speed is around 200 to 400 feet per minute.
The drill feed rate for 10mm holes depends on the material being drilled and the drill bit's size and geometry. The typical feed rate for drilling mild steel is around 0.007 to 0.015 inches per revolution. However, the feed rate for fine drilling is much lower, around 0.001 to 0.002 inches per revolution.
The typical tapping speed for mild steel is around 50 to 80 feet per minute. However, the tapping speed for fine threads is much lower, around 20 to 30 feet per minute.
Based on the typical metal removal rates, feeds, and speeds for each operation, the estimated process time for turning and boring is around 1 minute each. The estimated process time for drilling a 10mm hole is around 20 seconds, and the estimated process time for tapping is around 10 seconds. Therefore, the total process time for each part is around 2 minutes and 30 seconds.
Excluding wash and deburr, each part gets around 2 minutes and 30 seconds of overall process time. 
The estimated technically waste time is around 1 minute for each part.

 In conclusion, based on the Aliquis model and the estimates provided in this report, the production rate for the facility making this part can be estimated. Assuming an 8-hour workday and no downtime, the production rate would be around 476 parts per day. This estimation does not include any potential factors that may impact production, such as machine maintenance, operator breaks, or other unforeseen events.
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