
CONFIDENTIAL

. '{ l, .r/

i.HJ

T]NIVERSITI TUN HUSSEIN ONN MALAYSIA

FINAL EXAMINATION
SEMESTERI

sEssroN 201212013

COIjRSENAME

COURSE CODE

PROGRAMME

EXAMINATIONDATE

DURATION

INSTRUCTION

INDUSTRIAL AI,]TOMATION SYSTEM

BEH20302

BEH

JANUARY 2OI3

2 HOURS 30 MINUTES

ANSWERTTVE (' QUESTIONS ONLY

THIS QUESTION PAPER CONSISTS OF SEVEN (7) PAGES

CONFIDENTIAL



BEH20302

Ql (a) Automation can be defincd as rhe tecbnology by which a prcc€ss or procedu€ is
accomplished without human assistaoce. Ideotiry and discuss tlree besic elemelts in an

automation sysiem' 
(6 marks)

(b) Consider an automated cell comising 8 CNC machine, a pads storage unit and a rcbot
for loading and uolo"'ting rhe parts betwcen the machine and the sorage unit. Develop
a possible error (dwiations and malfiuctions) that night be octuned in the following
parts.

(D PaIt storage unit.
(ii) l,oad/unloadmbot.

(c) The conc€pt of automal€d systeEs can be applied to various
operations. Organize five levels of adomation hierarchy bosed

autornation.

Q2 (a) Difercntiale active and passive sensor in indusnial automation applicatior

(4 t!8*s)

One type of feedback Aequently needed by induslrial contol syslem is the position of ooe or

morc components of the operalion being contolled. Sensors are devicas us€d ro provide

information on the presence or absence ofan object

(b) Refsning to Figure @ (b), propose and briefly explain a suitable sensor that can b€

used in such aulomated cell. 
(4 ma*s)

(c) Analyze th€ propos€d sensor in terms of the following characterislics:

(i) working piincipl€.
(iD Conshuction.
(iii) OpeBtior.

(12 ma*s)

(4 rnarks)

levels of factory
on the levels of

(10 na*s)
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Q3 (a) Bdefly explain the 'cmmutalor' in a DC motor.
(4 nr*s)

O) A DC s€rvomotor has a torque coNtant at 0.088 Nrn/A and a voltage const4t at 0.12

V/(radlsec). Thc armature r€sistancf is 2.3 ohms. A terminal voltage of30 V is used to

operate the motot, Determbe :

(i) The starting torque gencrated by the motor when the voltage is initially 4plied.
(iD The naKimum speed ar to.que €qual to zero
(iii) Tte operating point of tb€ motor when it is connected to a load Phose torque

chalacteristic is proportional to speed with a coNtatrt ofgoportionality at 0.011

Nn(rad/sea).
(iv) Power delivered by the motor at operating poi in unit of Watts.

Q4 (a)

(16 madc)

The fiIst robots reached the world of industy over 60 y€ars ago. Since thcrr an

industial robot is widely used in various applicatioDs such as welding, ass€rnbly'

packaging ard palletizing.

(i) Defin€ an bdustrial rcbot.
(ii) Identifi three quatities that Eake industial robots

tcchnologically important.
commercially and

(8 ma*s)

(b) Figure Q{ O) provides five types of manipulator joints cornmody used in industrial' ' 
-&t *ofigutution. Using the notatioo scheme for defining manipdator

configuntioos, conslruct a diagram (similar to Figue Q4 (b)) ofthe following lobots:

O TRL
(ii) TRT:R

(12 sarks)

Q5 (a) Diff€rentiale rhe firnction AND and AND LD in a ladder logic diagrm consrructior

(4 narks)

G) Write down the instnrtion list (mnemooic code) for tbe ladder diagram as showtl in
frgurc Q5 (b).

(16 m8*s)
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Q6 (a) Identi& and illustrare the basic components ofPrograrDmable Logic Controller CLC).

(5 marks)

O) I! the figure Q6 (b), a tank will be filled with two chemicalq mixe4 and then drained.

When th€ Start buson is pressp4 th€ Fogram will start Pump l. Pump I runs for l0
seconds, filling the tank with the first chemical, then shurs off. The program thctr stds
Pump 2 to lills the taDk with second chernical until lloat switch is tdggered then shut

otr autornatically. At the same time, the program stads thg mixer motor to mixes these

two chemicals fot 60 s€conds. The prograrn thetr op€ns th€ drain valve and st&ts Punrp

3. Pump 3 shuts off after l5 s€conds ad the proc.ss stops. A manual Stop switch is

also available in the system.

(i) Identiry the input and output.
(ii) Describe the proccss flow by motiou diagram.
(iii) Cotrstruct the PI,c ladder diagmm for the system'

( l5 rnerts)

Q7 (a) Briefly explain the operatio! ofdouble acting cylinder with 3/2 way directional valve.

(4 lna*s)

@) A pneum*ic system is operatEd at a prcssure of 1500 kPa. Calculate rhe diameter of
cylinder r€quired to move a load at l0 klV of force.

(4 narko

(c) A hydraulic cylinder is to b€ us€d to move a work pErts in a manufacturing oFration
through a distance of 50 mm in 8 scconds. A force of 25 klr' is required to move the

worklarts. Detemrine the rcquircd working gessure and hydraulic liquid flow rate ifa
cylinder with a piston diameter as follows:

(i) 75 mm.
(ii) 120 mm.

(l2 ma*s)

- END OF QUESTION -
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(i) Liftar joint (type L) (ii) Orthogonal joint (t'"e O)

(iii) Rohrional joint (type R) (iv) Twisling joint (typc D
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(v) Revolving joint (type V)
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