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Question Paper Code : P 1422

B.E./B.Tech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 20009,

Seventh Semester
Mechanical Engineering
ME 1402 — MECHATRONICS
(Common to B.E. Part-Time Sixth Semester Regulation 2005)

(Regulation 2004)

Time : Three hours - Maximum : 100 marks

10.

Answer ALL questions.

PART A — (10 x 2 = 20 marks)

How is precision machining achieved in mechatronics Systems?
Define ‘Hysteresis Error’.

A pneumatic system is operated at a pressure of 1000 kPa. What diameter is
required for the cylinder to move a load of which needs a force of 12 kN?

A stepper motor is given a digital input rate of 40 pulses for one revolution.
Find its step angle.

Write the analogous electrical elements in force- -voltage analogy for the
elements of mechanical translational system.

What are the characteristics of negative feedback?

Draw the general ladder rungs to represent a latch circuit.

What is shift register? How many data is required for a shift register?
What is a‘timed switch?

List the seven modules of mechatronics design approach.
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PART B — (5 x 16 = 80 marks)

Explain the basic elements of a closed loop control system with the
help of an automatic water level controller. . (8)

What is RTD? Briefly explain the relationship between resistance

and temperature for the RTD with temperature resistance curve. (8)
Or

Classify transducers by function, performance and by the output

basis. (8)

Explain an incremental encoder. What are their applicatiohs? (8)

A hydraulic cylinder is used to move a billet in a production
operation by a distance of 150 mm in 15 s. A force of 25 kN is
required to move the billet. Find the working pressure and liquid
flow if the cylinder with a piston diameter of 100 mm is available.(6)

Discuss in detail the specification of a stepper motor. (10)
Or

Briefly explain the working of the solenoid operated spool valve
with a neat sketch. Give the symbols of 3/2 and 4/2 valve
symbols. ‘ (10)

Compare the functions of series wound D.C. motors and shunt

- wound D.C. motors. (6)

Derive a mathematical model for a resistor-inductor-capacitor

system using Kirchoff’s law. (8)

Compare the control system performance for a system with

proportional control and a system with integral control. (8)
Or

A motor is used to rotate a load. Device a mathematical model and
draw the mechanical model and equivalent model for the same. (8)

Enumerate the essential characteristics of the PID controller. (8)

With the help of a block diagram, explain the main components of a

Programmable Logic Controller. (10)
Write a short note on Jump Control used in PLC using a ladder
diagram. (6)
Or
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(i) A work piece is loaded on a conveyor belt and it is operated between
two limits of travel A and B. when the limit switch at station A is
activated, the conveyor moves in the forward direction and at
station B is activated, the conveyor moves in the reverse direction.
Pressing the start button makes the motor to run in the forward
direction and stop button makes the motor to stop. Draw a suitable
ladder diagram and explain the same. (10)

(ii) List the factors to be considered while selecting a PLC. (6)

Design a vehicle engine management system on the basis of mechatronics
system design. (16)

Or

Device a pick and place robot system explain the various mechatronics

elements used in the design. (16)
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