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1 [bookmark: _Toc108990353]Introduction
This report outlines key factors that are put in place to ensure that the workshop used for studies meets the current health and safety criteria. The report will explain what measures are in place at the UWTSD. When using the workshop for studies, the standards for health and safety were always met and it was advised that students wore the appropriate PPE when using the workshop. In the first part of this report, the workshop health and safety legislation and the PPE used in the UWTSD workshops will be discussed and the reasons why this PPE is used. Research will be conducted on health and safety legislations and impacts these may have on workshop practice. The second section of the report describes the operating procedures for the mill and lathe. The manufacturing process of parts using the mill and lathe will be outlined and this demonstrates an understanding of the process. Research within this section includes correct procedures for engineers, health and safety steps and how to programme the machines to achieve desired cuts. The final section of this report is an explanation of how engine cycles work, which explains the 4 and 2 stroke engine cycles. Along with these, another engine cycle used in internal combustion engines and the architecture of these engines will be discussed along with how they differ. 











2 [bookmark: _Toc108990354]Health and Safety legislations
Having carried out research on the health and safety legislations for workshops, the relevant legislations for the university were identified. The first legislation is that no workshop equipment or machines should be used unless the technician in charge is satisfied that the person using the equipment/machines can use it safely (The university of Edinburgh, 2022). This is essential as if the machines are operated by someone not permitted to do so then they shouldn’t be operated at all, as this could pose a severe risk. Service records of all machine tools and equipment must be kept, including the date of any service or repair and the name of the person responsible for carrying out the service/repair (The University of Edinburgh, 2022). To ensure that the machines and equipment can be used safely, there must be a record of any service or repair carried out to ensure its straightforward if the event were to happen again. By recording this information, the technician can keep track of which scheduled repairs/services have been completed and which ones require completion. This ensures safety in the workshop environment as faulty equipment must never be used. When working in a workshop all students must be aware of possible risks that could come with using the equipment and machinery within the workshop (HSE, 2004). Without this information, students could use the machinery in a dangerous manner and could cause injury to themselves or fellow students. All students operating on the machines and using the equipment must be trained to do so by the technicians in charge (HSE, 2004). If not, this can lead to improper use, which could lead to injury. 










2.2 [bookmark: _Toc108990355]Relevant PPE in the workshops

[bookmark: _Toc108990356]Within the workshops at UWTSD, the relevant PPE must always be worn. To ensure this, students who did not have the PPE were not allowed to work in the workshops. The PPE required was firstly a dust coat. A lab coat was required in a workshop as it shields the torso and the arms of the student from encountering any hazardous substances while working. A lab coat is made up of 35% polyester which holds a chemical resistant property, while the other 65% is cotton which offers semi fire retardant properties (Westlabblogcanada, 2018). Wearing a lab coat also protects clothing from dust and dirt, and in a result of an emergency, a lab coat can be easily removed (Westlabblogcanada, 2018). The second item of PPE that must be worn while working in a workshop is steel cap boots. Steel cap boots are essential because the boots offer full protection of the foot if a student were to drop heavy equipment when operating machinery. The final piece of PPE necessary when working in the UWTSD workshops is dust glasses. These are worn to prevent any dust or chemical substances getting into the eyes of the student. These glasses do not affect vision in any way while worn, therefore are appropriate and essential when operating on machinery. 
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Pictured is the lab coat that was used in the UWTSD workshops.
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Description automatically generated with low confidence]This is an example of a steel cap boot used in UWTSD workshops. As seen in the image, there is steel protection on the toe of the boot, and they provide good protection and grip underneath.
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These are the glasses that were used in the workshops.















3 [bookmark: _Toc108990358]Mill and lathe operating procedures
3.2 [bookmark: _Toc108990359]Health and safety when using the machinery.
There are many health and safety measures to follow when operating the machines. Firstly, only authorized personnel should operate the machinery which ensures safe use of the machine. The equipment must be checked by a technician before use; if this check is not carried out then this offers the risk of the machine being faulty. However, the equipment should never be modified by anyone other than the manufacturer or the dealerships authorized personnel (Uriarte, 2014). While operating, no one should enter the machine enclosure and all doors must be closed and the guards must be in place. The machine should never be run without supervision, and everyone in the workshop should ensure that they understand how to perform an emergency stop on the machine. Finally, the piece that is to be worked on must be properly clamped and secured in the machine. (Uriarte, 2014).

3.3 [bookmark: _Toc108990360]How to programme a mill/lathe to achieve the desired cuts
For a mill, a machine controller with sufficient processing capabilities is required. This is due to the many lines of code that it needs to read efficiently and as quickly as possible. A CAM system that can write dynamic milling code is required; this software needs to be able to create tool paths for the desired cut. A cutting tool with the correct characteristics and capability is also required (Practical Machinist, 2019). The dimensions for the new cut then must be entered into the controller for the machine to make the desired cut. For a lathe, firstly the z offsets must be set. The offset button on the control must be pressed, then on the screen select the z axis. Enter an offset based on the indicator height and then use the jog pendants to jog in slowly. Finally, to set the z offsets, the tool must be touched to the z setter until the dial reads 0, then press “measure tool”. Then the X offsets must be set, index the tool to “tool 1”, insert some scrap material to the spindle. Use the jog pendant to get within ¼ of the part and position the tool to perform the cut. Switch to the 0.001 increment on the pendant and turn on the spindle, between 750-1000 RPM. Ensure that the spindle is turning in the correct direction and use the jog pendant to move X where you will get a nice cut. Switch to Z movement and cut about ¼ axially. Move the Z out of the way to have space in front of the end of the part and turn off the spindle. Get the callipers and measure the diameter of the cut just made, press the offset button on the control and on the offset screen select the x axis. Enter in the dimension measured and press measure X (Wendorf, n.d.).

3.4 [bookmark: _Toc108990361]The components that make up a mill/lathe
There are 8 main components that make up a lathe. The bed is what supports the lathe and must be strong and sturdy. The headstock is clamped on the bed and is there to support the lathe machines rotating element. The tailstock is located at the back and is used to hold the tool being used in place. The carriage allows the tool bit to move back and forth in a straight line. The saddle is located at the top and supports the movement of the carriage. The apron is directly attached to the saddle and holds all of the key components that the cross slide relies on. Finally, the legs hold the lathe up which creates a more pleasant lathing experience (Lee, 2021). There are 10 main components of a mill. The base is the foundation of the machine. The column works as a housing for all the driving members and is mounted vertically on the base. The knee is a casting that supports the knee and the table, all gearing mechanism is enclosed within the knee. The saddle is placed between the knee and the table and works as an intermediate between them. The table holds the workpiece while it is machining. The overhanging arm is used to fasten the arbor support. The spindle is the main part as it holds the tool in the right place. The arbor is a mechanical part which is an extension part that can be fitted on the spindle when required. The milling head consists of a spindle, driving motor and other controlling mechanisms.  The ram where one part of the arm is attached to the arm and the other ends to the milling head. It can be moved traversally on the column by the hand lever (Baksi, n.d).








4 [bookmark: _Toc108990362]How an engine works
4.2 [bookmark: _Toc108990363]4 stroke and 2 stroke engines
Most 4 stroke engines run on petrol or diesel fuel. During engine operation, pistons go through 4 events to achieve each power cycle. The definition of an event is an up or down piston motion. When 4 events are completed, the cycle is complete and ready to begin again. They deliver a good motion of power, reliability and efficiency. 4-strokes separate each event mechanically which reduces unburned fuel emissions. The 4 strokes of a 4 stroke engine are intake stroke, compression stroke, power stroke and exhaust stroke. Below is a diagram of each stroke (Universal technical institute, 2020).
[image: four stroke engine 01]

A 2 stroke engine is a type of a reciprocating engine that uses two strokes of the piston to complete a power cycle. A two stroke completes one revolution of the crankshaft after the completion of two piston strokes. In the first stroke of the piston the intake and compression processes are completed. In the second stroke, the power and exhaust processes are completed. Two stroke engines hold less weight than a 4 stroke and are cheap and highly efficient. It has more output power than the 4 stroke engine. Below is a diagram of a typical 2 stroke engine (Waqar, n.d).
[image: two stroke engine ]

Another engine cycle is the otto cycle. The otto cycle doesn’t exercise isothermal processes as they need to be performed slowly. The system executing the cycle performs a series of 4 reversible processes, two isentropic processes and two isochoric processes (Connor, 2019).








5 [bookmark: _Toc108990364]Conclusion
This report is about health and safety measures taken to provide a safe environment within a workshop. These include: approval from the head technician before any student undergoes practical work and ensuring that the correct PPE is always worn in the workshop. The technician must inform all students of any risks that come with the machine that they are using. If a student is to use a machine, they must have full approval from the technician and must have full training before operating the machine. Finally, there must be a service record of any services/repairs to ensure that all machines are as safe as possible before use. The report also outlined how the mill and lathe machines operate; how they are programmed and their health and safety measures. The components of both machines were discussed. Finally, 4 stroke and 2 stroke engines were described, along with a third cycle. Each engine cycle was compared briefly and images to show how each cycle works was shown. Sources were evaluated to back up information on each cycle.
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