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[bookmark: _Toc71299405]Introduction 
Maintenance of quality is very important in the engineering perspective as the quality of outcome determines the accuracy of the skill of the respective engineer who is providing the services. Therefore maintenance of quality can be very productive for the engineering works as a proper quality of the products or services can be improving the customer preferences for any organisation. Similarly, the support of instruments in the engineering profession is very important as the significance of respective instruments is very high in different fields. Measurement is one of the most significant parts of engineering works that are performed through different types of instruments therefore instruments play a crucial role in engineering applications. The following study sheds light on the importance of quality management and measurement in the engineering field. 
[bookmark: _Toc71299406]

Task 1 – Quality systems 
[bookmark: _Toc71299407]Quality assurance 

	Specific areas
	Required measures

	Design control
	The design of the system plays a vital role in the manufacturing process for the respective organisations. In the manufacturing process, different types of pieces of machinery and instruments are installed with efficient design through which the highest rate of productivity can be achieved. According to Gutierrez-Gutierrez et al., (2018), managing the quality of the design of the respective system enhances the productivity for the organisations and efficiency of the outcome becomes more. In support of that, it is very significant to develop that design of the manufacturing process through which every factor related to it can be considered perfectly. 

	Process control
	The process of manufacturing is another major area that needs to be maintained properly to have equality result in terms of the products and services. In the opinion of Androniceanu, (2017), maintenance of the quality of the manufacturing process improves the performance quality of the respective workers and productivity also rises. With respect to that, management of the quality of the manufacturing process should be performed considering the capability of the employees and the respective machinery. 

	Testing process
	The process of testing is very important in the manufacturing context as a perfect testing process initiates an opportunity for the engineering department to deliver more effective results. According to Nascimento et al., (2019), an appropriate process of testing considering every area of the respective product and services provides essential information to the developers who are responsible for the respective process or instrument. Hence, improvement of the quality of the testing process scheduler improves the opportunity of the enhancement process. 



[bookmark: _Toc71299408]Quality control 

	Specific stages
	Required solutions

	Quality of servicing
	In order to control the quality of the respective product and services, it is important to focus on the servicing process. Servicing of the products should be performed perfectly and with a proper assessment of every critical area to determine the productivity and the life cycle of the respective product (Sanchez et al., 2017). A proper control in this area is very essential to improve the performance capability of the respective machinery or instrument. 

	Technological factors
	Quality measurement of the technological assets in the respective manufacturing context plays a vital role in increasing the productivity rate and efficiency of the result. In the words of Soares et al., (2017), management of technological assets is very essential as major areas in the manufacturing industries depend on the efficiency of the respective technologies. However, the management should be responsible to improve the performance of the technological factors to the quality control process. 

	Feedback measurements
	Assessment of the feedback is one of the major areas in the manufacturing industry to analyse the changes that should be performed in the respective technologies or machinery. As suggested by Selvam and Thangavelu, (2019), a proper assessment of the feedbacks improves the information gathering process through which, appropriate changes can be made. 



[bookmark: _Toc71299409]The cost of quality 

	Required areas 
	Market cost 
	Estimation 

	Project initiation 
	£ 100000
	£ 120000

	Identification of the areas 
	£ 150000
	£ 200000

	Determination of the actual measures 
	£ 110000
	£ 140000

	Applying the solution
	£ 200000
	£ 220000

	Monitoring the results 
	£ 100000
	£ 130000



Determination of the expenses in the quality management process is very essential as perfect support of cost outline can be providing beneficial support in accomplishing the quality measurement process. In case of any quality management project, the respective cost of the required area should be identified properly to implement the changes with perfection. 
[bookmark: _Toc71299410]Statistical quality control 
The statistical approach in quality control is very important as it improves the accuracy of the respective process that is undertaken to develop the quality of the respective product. However, some of the statistical quality analysis tools have been focused on in the following study for evaluation purposes. 
· Control chart
A control chart is a kind of graphical form through which changes to the time is determined and plotted through the chat to understand the upper control limit and the lower control line. According to Shafiq et al., (2019), a control chart is very effective at controlling the quality of the ongoing process with respect to the correction of the major problems. The control chart can be used to estimate the expected range of outcome if the process is applied. In the process of control chart collection of data according to the time is very essential and the establishment of the "out of control signal" also plays a crucial role. 
· Histogram
The histogram is about the process of measuring the frequency of distribution that occurs in the data set about the manufacturing process. According to Nascimento et al., (2019), histogram plays a crucial role in determining the distribution of data according to the requirement of changes with a proper numerical value. In order to create a histogram, it is important to collect ample amounts of numerical value about the manufacturing context for the respective area that should be improved in terms of quality. Although the process performed with the help of graphical measures which is very familiar to a bar graph
· Scatter diagram
A Scatter diagram is considered one of the most significant statistical and graphical approaches that are used in the quality control process in the manufacturing sections. In the scatter diagram, two variables including X and Y are chosen that are calculated with the help of different types of numerical values according to the measurement of the respective areas. However, Androniceanu, (2017), suggested that the process of scatter diagram should be used when both the variables can be counted in terms of numerical values. The following process is very helpful at understanding the root causes of the problem that needs change. 
[bookmark: _Toc71299411]

Task 2 – Principle of management 
[bookmark: _Toc71299412]General description of Vernier Calliper
Vernier Calliper refers to an instrument of measurement that is used in the engineering profession on a wide scale to measure mechanical interpolation. In other words, the Vernier calliper can be described as the scale that is used to measure different objects with proper accuracy. Vernier Calliper is also considered a double measured value pointer that provides 10 equal divisions in distance to 9 divisions of the main scale (Couto and Oprime, 2020). Value in the Vernier calliper is obtained by the measurement of the Vernier scale along with the main scale properly. The following scale is very effective at measuring the length of any object that can be providing greater value in the measurement section of the engineering works. Apart from that, the Vernier scale is constructed in a way that is spaced in a constant fraction of the main scale and it is 0.1. 
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Figure 1: Vernier Calliper
(Source: As influenced by Couto and Oprime, 2020)
[bookmark: _Toc71299413]Features of Vernier Calliper
· Measurement of the small spherical or cylindrical body: Using the Vernier calliper any individual can measure the spherical and cylindrical body in terms of length and breadth to understand the respective values. Therefore the following instrument is considered one of the most effective in the mechanical workshops to provide an accurate value of the measurements. 
· Measurement of length breadth and width of rectangular blocks: Rectangular blocks are accurately measured by the use of a Vernier calliper as the scale is considered one of the significant instruments to be used in the case of measuring the linear distances. In engineering projects, in order to measure the internal and external depth of the rectangular shapes, the calliper provides essential benefits. 
· Identification of small changes: The accuracy of the Vernier calliper is very high as it provides double integer values rather than main scales that provide a single integer value (Fuehne, 2019). Using the Vernier calliper any individual can be detecting the small changes in the dimension of any object through which the quality of the outcome can be managed perfectly. 
[bookmark: _Toc71299414]Suitability of Vernier Calliper
The Vernier callipers can be used in different sections related to the objective of the operations as it is very accurate at measuring different objects to provide a perfect value. 
· Mechanical workshops
Mechanical workshops are considered one of the major areas in which the Vernier calliper is used on a large scale. In the mechanical workshop the requirement of preciseness in the measurement of the respective components is very high hence only the values that have been measured by the Vernier calliper is considered in such an area. For instance, in the automobile industry, Vernier callipers are widely used in designing the spring suspension systems of cars. 
· Medical instruments
The necessity of different equipment is very high in the medical functions as complex activities are depending on different types of medical instruments and their measurements. According to Zhang et al., (2017), in the process of manufacturing medical instruments, Vernier callipers are very widely used as the accuracy in the measurement of different elements should be perfect. Maintenance of the standard of the manufactured products are highly required and any mistake with the process can be leading to major conflicts. Henceforth, the use of Vernier calliper provides efficiency in the respective area. 
· Research applications
In the research laboratories, different types of components are required for different activities that are very essential to be performed. However, Feng et al., (2018), suggested that measurement of the essential oil containers in the research area is very essential and the use of Vernier callipers can be providing positive support in the process. For instance, in a chemical reaction, the substance needs to be taken according to the size of the container and relative standard therefore manufacturing of the respective containers should be performed using the help of Vernier callipers value.
[bookmark: _Toc71299415]Limitations of Vernier Calliper
· Requirement of perfect eyesight: In order to have a perfect value in the measurement of any object considering the Vernier callipers needs proper eyesight from the respective individual who is handling it (Li et al., 2017). Scales placed in the Vernier Calliper is very small therefore having complexities in the eye will lead to wrong values. 
· Possibility of error: The chance of error is very high in the measurement process with the help of the Vernier Calliper because a proper concentration is required while measuring any object (Feng and Feng, 2018). In the Vernier callipers, two different types of scales are needed to be observed in the process of measurement there for negligence e in the observation can lead to errors. 
· Availability of more accurate tools: In the present days more advanced tools are available in the market that can be providing more accurate results than the Vernier Calliper. Therefore it is considered one of the greatest disadvantages while using Vernier callipers in the present scenarios. 
[bookmark: _Toc71299416]Precautions for Vernier Calliper
The measurements are very important to be assessed as the precaution to use the Vernier callipers as a measurement tool. 
· Ensuring the workability of the instrument: In the case of using the Vernier callipers the workability condition of the instruments must be assessed as if the instrument is not in proper condition then it cannot be providing a proper value (Feng et al., 2018). 
· Ensuring the zero error: Before starting work with the Vernier callipers it is important to ensure that both the scales are placed in the perfect position otherwise different types of error can be observed in the measurements that have been taken. 
[bookmark: _Toc71299417]

Conclusion 
The process of quality measurement is very important in the engineering context as it determines the accuracy of the services and the efficiency of the product. In other words, the term quality refers to the fulfilment of all the objectives in an engineering project with an effective outcome that is undertaken by an individual.  In a similar way essentially, the measurement process is also important in the engineering context as it influences the outcome of the process on a large scale. Considering the process of manufacturing management of quality of different elements such as design, testing and servicing is very important to be performed to ensure greater productivity. On the other hand, the use of Vernier callipers in the measurement section of the object in the case of an engineering workshop enhances the quality of the outcome. In order to assess the linear lines, the Vernier calliper can be providing actual results with a proper accuracy in the value. In support of that, it can be assumed that the Vernier calliper and the quality management process play a crucial role in the manufacturing context as well as in the engineering workshops. 
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