




Task 1
A strain gauge is an instrument which has a resistance, this differs with pragmatic force. The device transforms pressure, force, weight and tension into a change in electrical resistance which can then be measured. When peripheral force is applied to a motionless entity, stress and strain are the result. Stress is defined as the item's interior resisting forces, and strain is defined as the movement and distortion that happen. 
These devices are used to measure strain.
When an outward force is applied on a figure, there is some change that occurs in the measurement of the body. The relation of this variation of the dimension in the body to its actual span is called strain. 
There are multiple aspects that make up a strain gauge. These aspects consist of a test specimen, metallic alloy film, solder tabs, leads and a carrier.
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Wheatstone bridge 
Wheatstone bridge were initially industrialised to measure unidentified resistance readings and as a means of regulating measuring instruments, voltmeters, ammeters, by the use of an extended resistive slide wire.
[image: ]The Wheatstone bridge circuit is nothing more than two straight forward series-parallel preparations of resistances attached amongst a voltage supply station and ground making no voltage difference between the two parallel subdivisions when stable. A Wheatstone bridge circuit has two input stations and two output stations involving four of the resistors constructed in a diamond-like preparation.





Task 2
A)
I have been given the task to design part of a CNC drilling machine which controls the position of the drill, the purpose of the CNC drilling machine is to drill holes in a PCB board.
The first thing I will need is a stepper motor, I have chosen to use this motor due to numerous reasons. The first reason is the cost, this motor cost is very low considering the job it does. The next advantage is the versatility of the motor. A stepper motor is incredibly versatile, which makes them very popular among industrial mechanisms. Stepper motors can be found in so many products worldwide from computers to vehicles. This motor is extremely reliable due to the fact they do not have need of an encoder. This motor is a brushless motor which will increase the life span. Overall the design is not over complicated so this makes it an easy choice. Four drivers with a rating of 3.0Amp 24-40 Volts along with a 36v 8.8a Power Supply will also be needed.
Additional equipment include:
· Relay Board
· USB Interface Board
· Hex Inverter
· 24V 1A DC Switching Power Supply
· Inductive Proximity Sensor Switch
· Adjustable Rotary Limit Switch

B)
· Remote Terminal Units are adaptable devices’ that are used for isolated observing and control of numerous devices and systems for automation. It is usually deployed in an industrial atmosphere and serves a comparable purpose to PLCs but to a higher grade. An RTU is considered a self-contained computer as it has all the simple parts that together define a computer: a processor, memory and storage. 
· PLCs are an industrial digital computer which has been designed and adapted for the control of manufacturing procedures, such as assembly lines or any action that needs high consistency control and simplicity of programming and procedure fault diagnosis.
· Industrial Automation and Control systems include the addition of devices and machines within the engineering plant. IACS also require hardware, software, and communication explanations that turn the data gathered by the instruments into info that outcomes in an automatic action. That could be activities within the manufacture line, such as moving from one group to another. It can also go more advanced than this, however, such as robotically controlling the level of fabrication based on real-time and automatically gathered data from sales and supply channels.

Although PLCs and RTUs are both electrical devices; their purposes overlap with each other. However RTUs are different from a PLC because it is considered more appropriate as it uses wireless communication and is matched to a wider environmental telemetry whereas PLCs are improved with local controls. For example, production lines or plants. IEC 61131-3 is used more by PLCs, and RTUs use other alternate exclusive tools.

Task 3
A)
Open Loop Control System
[bookmark: _GoBack]This system is a non-feedback system. This means the output is never measured for evaluation with the input. This system is estimated to realistically trail its input set point nonetheless of the end outcome. This system has no information of the output circumstance so will not solve any faults it could make when the preset value drifts, even if this outcomes in great abnormalities from the preset value.
The core of this system consists of an input, controller, output and a process.
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Closed Loop Control Systems
Closed loop is a control structure which uses the theory of an open loop design as its onward route but has one or more feedback paths amongst its input and its output. Some percentage of the output is reverted to the input to make up part of the design’s excitation.

This system is designed to automatically accomplish and preserve the chosen output condition by matching it with the actual condition. It does this by producing a fault signal which is the alteration between the output and the input. This is a completely reflex control system in which its control exploit being reliant on the output in some kind of way.
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Compare & Contrast
The first dissimilarity between the two systems is the effect of the output. An open loop control system acts fully on the foundation of input and output has no consequence on the control act, on the other hand a closed loop control system studies the output and modifies it to the anticipated condition. 
The second difference between the systems is stability. In the closed loop system the stability is a major issue compared to the open loop where the system is majorly stable throughout. The effect on gain is also different in both systems, this difference is straight forward to see as there is no effect on gain in an open loop system and there is no linear change in system gain in a closed loop system.
These two type of systems are totally unlike each other, the open loop system is straight forward and works completely on the input when the closed loop is a very multifarious system and works on the output and amends it.  
B)
· Set Point is the preferred objective rate for a crucial variable of a system.
· Process Variable is the existing measured worth of a specific part of a procedure which is being controlled. A sample of this would be the temperature of a furnace.
· Plant is associated with a transfer function which designates the relation amongst an input indication and the output indication of a structure without response, usually determined by bodily belongings of the system.
· Settling Time is the time intervened from the submission of an ideal direct step input to the time at which the amplifier output has arrived and persisted within a quantified error band.
· Steady-state error is well-defined as the alteration amongst the input and the output of a structure in the boundary as interval goes to endlessness. The steady-state error will be contingent on the sort of input as well as the system type  
· PID is a device used in  control systems within the industry and a number of other uses needing constant restrained control. A PID controller endlessly analyses a fault value as the alteration amongst an anticipated set point and a measured process variable .
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Figure 2. Bonded Metalic Srain Gauge

It very important that the strain gauge be properly mounted onto the test specimen so that the strain s accurately
transfrred from the test specimen, though the adhesive and strain gauge backing, to the foil itself. Manufacturers of
strain gauges are the best source of information on proper mounting of strain gauges.

A fundamental parameter of the strain gauge is its sensitivity to strain, expressed quantitatively as the gauge
factor (GF). Gauge factor is defined as the atio of fractional change in electrical resistance to the fractional change in
length (stain):

GF = AR/R _ AR/R
AL e

The Gauge Factor for metallic strain gauges is typically around 2

Ideally, we would like the resistance of the strain gauge to change only in response to applied strain. However, strain
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