MECHATRONICS – EXAM JUNE 28th 2019

Surname ................................…..                       Name .......................... Registration n° …………………………

[image: image2.emf]In the broadest sense, the term ‘waterjet’ encompasses any cutting tool that utilizes a high-pressure stream of water. More specifically, waterjets can be divided into pure and abrasive subcategories. 
The term ‘pure waterjet’ refers to cutting tools that use only water, while the term ‘abrasive waterjet’ or sometimes just ‘abrasivejet’ refers to—as you might have guessed—waterjets that use an abrasive to accelerate the cutting process.

Pure waterjet is used for cutting softer materials, including gasket, foam, food, paper, plastic and carpet.

Abrasive waterjet is used to cut harder materials, such as metal, ceramic, stone, wood and glass.
A control system measures the thickness of the material to be cut through a linear position transducer (LPT) and regulates the flow of the water that is provided by a motorised turbine pump.
This allows to adapt the cut to the thickness of the material.
1. Draw the block scheme of the acquisition/regulation chain identifying the input and output variables in every block and in particular the process variable.

2. Calculate the transfer function of the process highlighting what variable must be known.

3. Plot the Bode diagram of the loop function (process + actuator) discussing the eventual problems in terms of stability/instability. 

4. Describe what kind of regulators are necessary to eliminate the sources of instability and their numerical implementation.

1. Choose a transducer to measure the process variable and interface it microprocessor so the height measurement can be done with a 0.1% accuracy
2. Briefly answer to the following questions:
i. What is the Bode diagram in case of a process with oscillations? What is the cutoff frequency?

ii. Why an SCR can be used instead of a transistor?

iii. What kind of power circuit can be used for the motor mentioned in the previous exercise?

iv. What happens in the ultrasound conditioning network if the diodes are removed?
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