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Question Paper Code : C 1615

B.E/B.Tech. DEGREE EXAMINATION, APRILAMAY 2010,
Seventh Semester
Mechanical Enginecring
ME 1402 — MECHATRONICS
(Roguiation 2004)
(Common to BE. (Pt Time) Sixth Semester Regulation 2005)
Time  Three bours Masimun : 100 marks
Answer ALL questions.

20 marks)

PART A— (10
1. What are the key elements of a mechatronics system?
2. State the applications of position and proximity sensors.

3. State the application of stepper motor and servo motor in Mechatronic
systems.

4. List the ndvantages and disadvantages of a hydraulic systom.

5. Convert the spring-mass-damper eystem into an cquivalent electrical system.
Write down the system equation.

6. What are the various control modes used in the mechatronics control systems?

7. Draw the ladder rungs to represent the following : A motor is switched on by
pressing a spring-oturn push button switch, and the motor remains on until
another spring-return push buton switch is pressed.

8 Obtain a NOR logic funetion using ladder program.

5. Compare traditional and mechatronics designs.

10, What do you mean by embedded systems?
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PART B — (5 x 16 = 80 marke)

@) Compare open and closed loop systems with suitable example, — (8)

(i) Explain the principle of various sensors used for measuring
displacement. ®

or

@) Explain the static and dynamie characteristics of sensors. ®

) Explain the following : Thormistors and Picsocleetric sonsors. ()

@) What aro the various types of ball bearing? Mention the application

of cach type. ®
i) How will you specify a stepper motor? Explain the general
characteristics of a stepper motor. ®

or

) An actuator has a stem movement which at ful travel is 40 mm. I
is mounted with a linear plug procoss control valve which has &
minimum flow rate of 0 and 4 maximam flow rate of 0.2 msec.
‘What will be the flow rate when the stem movement is 20 mm? (8)

) A hydraulic cylinder is to be used to move a work piece in a
‘manufcturing operation through a distance of 50 mm in 10 sec. A
force of 10 kN is required to move the work piece. Determine the
required working pressure and hydraulic liquid flow rate if a
cylinder with a piston diameter of 100 mm is available. )

@) Propose a model for a stepped shaft used to xotate a mass and
derive an cquation relating the input torque and the angular

rotation. Nogleet damping. ®
i) Explain the construction of PID controller. Also write mathematical
equations for this ®

or
Explain in detail adaptive control system. a8

Devise a cireuit that could be used with a domestic washing machine to
ewitch on & pump to pump water for 100 sce into the machine, then
switch off and switch on a heater for 50 sec to heat the water. The heater
is then switched off and another pump is switched on for another 100sec
1o empty the water from the machine. a8

or
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Devise a circuit that could be used with & conveyor belt which is used to
move an item t0 a work station. The presence of the item at the work
station is detected by means of breaking a contact activated by a beam of
light 10 a photosensor. There it stops for 100 sec for an operation to be
carried out before moving on and off the conveyor. The motor for the belt
is started by a normally opon start switch and stopped by a normally

closed switch. a5)

Design a mechatronics eystem for a pick and place rabot and explain the

various mechatronics clements. e
or

Design a mochatronics system for  automatic camera and explain the
varions mechatronics elements.

3 c1615





