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B.E./B.Tech. DEGREE EXAMINATION, APRIL/MAY 2011.
Seventh Semester
Mechanical Engineering
ME 1402 — MECHATRONICS

(Common to Sixth Semester Production Engineering)

(Regulation 2004)
(Also Common to B.E. (Part-Time) — Sixth Semester Mechanical Engineering
Regulation 2005)
Timé : Three hours Maximum : 100 marks
Answer ALL questions.

PART A — (10 x 2 = 20 marks)
1. Name the three phases of Mechatronics design process.
2. What is ‘Hysteresis’?
3. What is meant by actuators’? Classify it.
4. Define holding torque.

5.  Identify the electrical equivalent of the following :

(a) Fluid pressure

(b} Spring
(¢) Mass
(d) Damper

6.  What is PI control?

7. Define interrupt and interrupt controller.
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What is Shift register? How many data is required for a shift register?

Suggest a simple mechatronic design for the flow control in a large pipe.

List any four major sensors used in the car engine management system.
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PART B — (5 x 16 = 80 marks)

Explain the basic elements of a feedback system with an
illugtration of shaft speed control system. (8)

" Describe the principle, construction and working of LVDT with a

neat diagram. 8)

Or

Mention any six main factors to be considered in the selection of
sensors for automation. : (6)

Briefly discuss the working of a moving coil type velocity sensor
with a neat diagram. (10)

Explain the control of a double acting cylinder with a suitable
pneumatic control. 8)

What are Antifriction bearings? Explain their characteristics and

functions. (8)
Or

Discuss various types of belt drives used for power transmission.

Make a comparison between flat and'its belts. 8)

Describe the construction and working of a compound metor with a
neat schematic and explain its performance curves. 8

Consider two masses connected together by a spring stiffness of Ki
and the second mass is connected to a frame by a spring of stiffness
Ko as shown in Fig. 1. Obtain a system differential equation for the

input “x”. (10)
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Fig. 1
Explain the working of PID controller with a neat sketch. (6)
Or
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(b) G) Draw the equivalent free body diagram for the system shown in

T(+)
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Fig. 2
(ii) With a neat block diagram, explain the working of adaptive control
system. 10)
Explain the architecture of a PL.C with a suitable block diagram. (18)
Or

Draw ladder diagrams and explain the following :

(i) Cascaded Timers. (8}
(ii) Latching circuit. (8)
(i)  Explain possible mechatronic design process stages. (6)

(ii) Discuss the working of a weighing scale using mechatronics
solution. Compare this over a traditional mechanical system.  (10)

Or

Discuss mechatronic design of an automatic car parking system. 16)
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