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BDD 4083

Soalan 1 adalah berdasarkan Rajah S1 di lampiran.

(a)

(b)

(©)

(a)

(b)

(©)

Kenalpasti bilangan masukan (input) dan keluaran (oufput) untuk sistem mesin
suntikan beracuan seperti yang terdapat dalam Rajah S1.
(6 markah)

Berdasarkan input dan output yang diperolehi di atas, terbitkan gambarajah blok bagi
setiap sub unit pada sistem mesin suntikan beracuan tersebut. Anggap setiap satu unit
tersebut dikawal oleh satu Pengawal Aturcara Logik (Programmable Logic
Controller —PLC).

(6 markah)

Jika hanya satu PLC digunakan untuk mengawal keseluruhan sistem tersebut,
hasilkan gambarajah skematik sistem kawalan yang sesuai. Cadangkan spesifikasi
PLC yang digunakan. Spesifikasi PLC yang digunakan termasuklah,;

i. Bilangan I/O ( Analog? Digital?)

i. Bilangan bit PLC

iii. Bekalan bezaupaya dan arus setiap I/O

iv. Jenis komunikasi yang digunakan untuk penghantaran data

P

Jadual 1 dan 2 dilampiran boleh digunakan untuk mendapatkan maklumat lanjut.
(8 markah)

Berikan perbezaan di antara pengawal mikro (microcontroller) dan pemproses mikro
(microprocessor).

(5 markah)

Namakan LIMA (5) jenis asas nombor yang digunakan dalam memori PLC.
(5 markah)

Turutan pergerakan dua silinder dua tindakan adalah seperti berikut:

A+ B+ B- A- A+ A-
B+ B-

Dengan menganggap sistem tersebut menggunakan injap kawalan arah laluan 5/2
(5/2 way directional control valve) satu solenoid bagi kedua-dua silinder, binakan
program ladder logic diagram untuk kawalan pergerakan tersebut.

(10 markah)
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Soalan 3 berdasarkan Rajah S2.

(2)

(b)

(©)

(2)

(b)

(©

Satu silinder pneumatik satu tindakan menolak beban berjisim M kg seperti dalam
Rajah S2. Silinder tersebut akan diundurkan ke belakang oleh satu spring yang
mempunyai kekenyalan C N/m. Nilai redaman ialah k4 N s/m. Tekanan udara
termampat ialah P N/m* dan luas permukaan dalam silinder ialah A m’. Posisi beban
ialah X meter setelah ditolak.

Buktikan rangkap pindah sistem ini ialah:

X0 A/M
PY (s* +260,5+ 0?)

, ialah frekuensi tabii sistem (C/M)""?
k,
4MC

o ialah nisbah redaman di mana 6 =

i

(10 markah)

Diberi M = 50kg, ks= 80 N s/m, C = 2000 N/m dan A = 0.2 m?. Tentukan nilai
frekuensi tabii dan nisbah redaman sistem ini.
(6 markah)

Kirakan ‘natural gain’ dan pemalar masa untuk sistem ini.
(4 markah)

Berikan perbezaan di antara komunikasi sesiri (serial communication) dengan
komunikasi selari (parallel communication).
(4 markah)

Dengan berbantukan contoh dan lakaran yang sesuai, berikan analisis kelebihan dan
kekangan sistem komunikasi terbuka (open system communication) dalam operasi
pembuatan yang tangkas.

(6 markah)

Soalan ini merujuk kepada Rajah S3.

Berdasarkan Rajah S3, binakan arkitektur sistem yang sesuai. Pertimbangkan
kesesuaian topologi jaring, aras penggunaan pengawal, jenis komunikasi dan
keperluan pemantauan data sekiranya terdapat perkongsian data melalui internet
(internet data sharing). Gunakan Jadual 3 seperti di lampiran jika perlu.

(10 markah)
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(2)

(b)

(2)

(b)

(©
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Mesin Kawalan Numerik (Numerical Control —-NC) mempunyai beberapa kelebihan
dari segi kos pembuatan seperti masa pendahuluan pembuatan yang lebih singkat,
kadar bahan buangan yang rendah dan pengurangan dari segi penggunaan ruang
lantai. Walau bagaimanapun, dalam keadaan yang bertentangan, terdapat beberapa
komitmen yang akan menyebabkan penambahan kos kepada syarikat. Huraikan
keburukan Mesin Kawalan Numerik ini terhadap kos syarikat.

(8 markah)

Garisluar satu bahagian seperti dalam Rajah S4 akan digerudi sebanyak 3 lubang.
Dengan andaian bucu luaran di bahagian permulaan bahan kerja telah dipotong
secara kasar dengan menggunakan gergaji jig, dan bahagian ini juga sedikit besar
saiznya, 3 lubang yang digerudi ini akan digunakan untuk meletakkan dan
menetapkan bahagian ini untuk pengisaran profil yang seterusnya. Sebatang gerudi
berdiamter 7.0 mm telah diragum pada penekan gerudi Komputer Kawalan Numerik
(Conputerized Numerical Control -CNC) dan gerudi ini beroperasi pada suapan 0.05
mm/putaran , dan laju gelendong sebanyak 1000 putaran per minit. Gunakan
bahagian sudut bawah kiri sebagai asalan dalam sistem paksi x-y. Pada permulaan
kerja, titik penggerudian akan diletakkan pada titik sasaran di koordinat x =0, y = -
50 and z = +10. Tuliskan program bahagian ini dalam bentuk format alamat word
(word address format) dengan pengasingan TAB.

(12 markah)

Senaraikan TIGA (3) contoh jenis-jenis pembuatan fleksibel. Bagi setiap jenis,
nyatakan definisi dan faktor-faktor kebergantungan yang mempengaruhi pemilihan
jenis pembuatan fleksibel tersebut

(9 markah)

Nyatakan ENAM (6) objektif bagi Sistem Penyimpanan dan Pengambilan Automatik
(Automated Storage Retrieval System -ASRS) bagi sesebuah syarikat.

(6 markah)

Pilih satu jenis alat pengangkut (conveyor) yang sesuai untuk operasi pembungkusan.
Pertimbangkan kenapa alat pengangkut ini digunakan untuk aplikasi tersebut.

(5 markah)
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S8

(2)

(b)

(©

(2)

(b)

(©)
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Nyatakan LIMA (5) contoh aplikasi Kawalan Numerik (Numerical Control-NC)
dalam bidang pembuatan.

(5 markah)

Senaraikan TIGA (3) contoh format blok / pita yang digunakan dalam program
Kawalan Numerik (Numerical Control -NC)
(3 markah)

Satu kelebihan mesin CNC adalah keupayaannya untuk menjalankan strategi
kawalan penyesuaian (adaptive control strategy) yang mampu mengawal parameter
pembuangan bahan (contohnya pemotongan) dalam masa sebenar (real time).
Bincangkan keadaan-keadaan yang perlu untuk menjalankan proses tersebut dari
segi pemerhatian persekitaran bahan buang, pemprosesan signal dan keupayaan
untuk membuat keputusan dalam masa sebenar (decision making in real time) untuk
menukarkan parameter input.

(12 markah)

Huraikan dengan ringkas EMPAT (4) prinsip Pengendalian Bahan (Material
Handling).

(8 marks)

Salah satu jenis Penangkap Data Automatik (dutomatic Data Capture -ADC) atau
juga dikenali sebagai Penangkap Data dan Identifikasi Automatik (Automatic
Identification and Data Capture -AIDC) adalah Identifikasi Frekuensi Radio(Radio
Frequency Identification -RFID). Senaraikan DUA (2) kelebihan teknologi RFID ini.

(4 markah)

Kekurangan RFID dalam sistem pembuatan adalah perkakasannya lebih mahal dari
kebanyakan teknologi ADC. Atas sebab tersebut, pemilihan teknologi ini
memerlukan beberapa justifikasi. Nyatakan DUA (2) justifikasi dan berikan contoh
di mana teknologi ini boleh digunakan.

(8 markah)
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TERJEMAHAN

Question 1 is based on the Rajah S1 in attachment.

(@)

(b)

(©)

(2)

(b)

(©)

Identify the number of inputs and outputs for the injection moulding machine system
as shown in Rajah S1.

(6 marks)

According to the above inputs and outputs, derive a block diagram for every sub units
in the injection moulding machine. Assume every sub units are controlled by a PLC.
(6 marks)

If only one PLC is used to control the whole system, generate the suitable schematic

control system diagram. Suggest the PLC specification used in the system. The PLC
specification includes:

i.  Number of I/O (Analog? Digital?)

ii.  Number of PLC bit
iii.  Voltage supply and current for each I/O
iv.  Type of communication for data transfer

Please refer to Jadual 1 and 2 for further information.

(8 marks)
Compare the differences between microcontroller and microprocessor.

(5 marks)
Name FIVE (5) types of number bases that used in PLC memory.

(5 marks)

The sequence motion of two double acting cylinders is as the following;

A+ B+ B- A- A+ A-
B+ B-

Assuming the system use only single solenoid 5/2 way direction control valve for
both cylinders, construct the ladder logic diagram programme to control the
sequence.

(10 marks)
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(2)

(b)

(©

(a)

(b)

(©
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A single acting cylinder has to push a mass M kg as shown in Rajah S2. The
cylinder is returned by a spring with a stiffness C N/m. There is damping of kg4 N
s/m. The compressed air pressure is P N/m” and the piston area is A m” The position
of the mass is X meter.

Proof that the transfer function of this system is:

Xs AIM
PV (s* +26m,5 + 0}

@, is the natural frequency of the system (C/M)'’?

A

J@mc)

0 is the damping ratio where the & =

(10 marks)

Given = 50kg, kg=80 N s/m, C =2000 N/m and A =0.2 m?. Determine the natural
frequency and the damping ratio of this system.

(6 marks)

Calculate natural gain and time constant of this system.
(4 marks)

Give the difference between ‘serial communication’ and ‘parallel communication’.
(4 marks)

Aided with necessary example and sketches, analyze the advantages and the
limitations of “open system communication” in an agile manufacturing operation.
(6 marks)

This question refers to Rajah S3.

According to Rajah S3, build the suitable system’s architecture. Consider the
suitability of network topology, level of controller application, communication types
and data monitoring requirement if there is data sharing via internet. Use Jadual 1 if
necessary.

(10 mark )
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NC machine has several advantages in terms of manufacturing cost such as shorter
manufacturing lead times, lower scrap rates and less floor space required. However
in the opposite way, there are also several commitments which involve additional
cost to the company. Explain the disadvantages of NC machine towards
manufacturing cost

(8 marks)

The outline of the part in Rajah S4 is to be drilled at 3 holes. By assuming that the
outside edges of the starting work part have been rough cut by using jig saw, and the
object was slightly oversized, the three drilled holes will be used for locating and
fixture the part for subsequent profile milling. A 7.0 mm diameter drill has been
chucked in the CNC drill press and the drill will be operated at a feed of 0.05
mm/rev and a spindle speed of 1000 rev/min. Use the lower left corner of the part as
the origin in the x-y axis system. At the beginning of the job, the drill point will be
positioned at the target point located at coordinate x = 0, y = -50 and z = +10. Write
the part program in the word address format with TAB separation. (all units in
millimetres).

(12 marks)

Give THREE (3) examples of manufacturing flexibility types. For each type, provide
the definition and the dependant factors which influence the selection of
manufacturing flexibility type.

(9 marks)

Define at least SIX (6) Automated Storage Retrieval System (ASRS) possible
objectives for a company’s storage operation.

(6 marks)

Select one type of conveyor which is suitable for packaging operation. Justify why
that conveyor was chosen for this application.

(5 marks)
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List out FIVE (5) examples of Numerical Control (NC) application in
manufacturing.

(5 marks)

Give THREE (3) examples of block format /tape format used in NC Programming.
(3 marks)

An important beneficial feature of CNC machine tools is the potential of
implementing an adaptive control strategy that would regulate the material removal
(i.e., cutting) parameters in real time. Discuss the necessary conditions for such an
implementation in terms of monitoring the material removal environment, signal
processing, and decision making for making (real time) changes in input parameters.
(12 marks)

Describe in brief FOUR (4) principles of Material Handling.
(8 marks)

One type of Automatic Data Capture (ADC) or also known as Automatic
Identification and Data Capture (AIDC) is Radio Frequency Identification (RFID).
List down TWO (2) advantages of RFID technology.

(4 marks)

The disadvantage of RFID in manufacturing system is the hardware tends to be more
expensive than for most other ADC technologies. For this reason, the selection of
this technology requires several justifications. Provide TWO (2) justifications and
give example where this technology can be applied.

(8 marks)
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le_Unit | unit \k _unit
I\ ,l\ 7
Hopper
] Motor
| p— }' ]
LDTELVT

P: pressure sensor

IT. infrared temperature sensor
LDT&LVT: dispiacement & velocity sensor

R: Tachometer.

Rajah SI: Injection Moulding Schematic Diasram

T temperature sensor )

Damper

I

Pressure, P (N/mz)
Rajah S2
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Jadual 1
Immnmmlmm
*The di in the “Standards® coluiin are thess curtent for UL, CSA, cULus, NK. and Licyd standards and EC Cirectives

12 of the endolcuthlrm The standards are abbroviated aa followa:U: UL, U: UL tCfass | Civision 2 Freducts fo

s for Hazardous

Lazations!, C CSA, UC: cULus, UC1: cULus ICIass | Division 2 Products for Hazardous Locaticnst. CU: cUL. N: NK, L: Llovd, and CE.

. EC Directivea
1CPU Units * Ask your OMRON representative frthe vanditions under which the standards wer met
CPU Uni Speceications Mode! Standarda
[ ot a
n Puw.r-upph" Ouiput method I Inputs I Outputs oce an
CP1H-X CPU Units AC power Relay autput
Memary capacity: 20 Ketaps supply (No pulse output} : CP1H-X40DR-A CE.N. L UG
High-speed counters: 100 kHz, 4 axes 1 ot wt
Pulse outputs: 100 kHz, 4 axes ""(“. :' outp! CP1H-X40DT-D CE, N, I_, uc1
iModals with oc poer __ feinkingl
transistor outputs only) wupl Transistor output
{sourcing) CP1H-X40DT1-D CE, N, L, UC1
CP1H-XA CPU Units AC power
Memary capacity: 20 Kstaps supply Relay output CP1H-XA40DR-A CE, N, L, uC1
High-speed counters: 100 kHz, 4 axes ‘ ““““““““““
Pulse outputs: 100 kHz, 4 axes Transistor output
{Models with DC power (sinking} CP1H-XA#DT-D CE,N, L, Uc1
transistor outputs only = supply - d
Analog inputs: 4 Transistor output CP1H-XA®ODTI-D | CE,N,L,UCI
Analog outputs: 2 tacurcing)
CP1H-Y CPU Unis
Memary capacity: 20 Ksteps :
High-speed counters: 1 MHz, 2 axes DCpower  Transister cutput : . |
100 kHz, 2 axes | supply (sinking) line-driver input, line-driver input. CP1H-Y200T-D CEN
Pulss outputs: 1 MHz, 2 axes 2 axes
100 kHz, 2 axes
l Options {for CPU Units)
Name Specificaticns Modsl Standaids
R5-232C Option Board For CPU Unit option port. CP1W-CIFo1 CE N, L, UC)
RS-422A/485 Option Board For CPU Unit option port. CP1IW-CIF11 CE. N, L uc1
Maemory Cassstts Can be used for backing up programs or auto-booting. CP1W-MEDSM CE,N, L UC1

Ml Expansion Units
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Jadual 2
8l Analog Input Unit 1Analog Output Unst
CPM1A-ADO41 CPM1A-DA041
CPMA.ADOD4 1o CPRHA-DAOLI
flem input vohage Input current Inpuit voltage ' Input current
Number of inputs a Humber of outputs 3
i icanal Oto 5V, 1106V, Q1o 20 m&or Output signal range Oto5¥. 0to 10V, 0to20 m& or
Pul signal rng= 06510V, or-1005 10V 41020 mA put *ig o or -0t 10V 4ro20 ma
#ax. rated input 1BV 230 mé& Allowabls sxtornal 2 k2 min. 250 ki max
3 MEE min. Approx. 250 & oulput lcad rl-llﬂlm =
Resclution 000 Exlnl:nl .llll'ﬂlt impadance | 0.5 £ max. -
Cuerall | 25°C offull soale | £0.4% of full scale Resclution &0
Q1a55°C | 20.5% of full scale i 208%of full scals Ovarall we 0. deotfull scalo
T PPN S sxurey | o 65C | 0G%offull scale
Convarsion time 2.0 meipoint —de -
Einary data with rosolion o1 5,000 Conversion time 29 mopoint i
A'Deconvession data Ful scale {ar - 1016 10%: F448 IERS0: b CERA (17701 hox Binary data with rexslutian of ?mll
Full scala far cthse rangez 9200 to 1770 2EE0 hax DfA convemsion data | Full acals for .10 to 10'V: 448 'E290( to 0BE211770) hex
" . P " Full scale for other ranges: 100210 1770 12E80 hax
Opan-cirauit detection | Supported In:a Inm-m resista :mo :;::l ll‘l'lll. (:t Q.EJ:DCI —
insulation ress 20 M2a min. iat 250 VDC, botwsen isclated tireui Di g SO VAL Vee | rmin barmee - "
- N - N PR Ph isolati ks
Dielectric strangth 500 VAC for 1 min Ibetweon isolatad circuits! . - i rpbiyd u‘o 'I':t;g"g.?" ':
Ph pler isolation {b analog inputs analog input signals.
lsclation method and dary internal circuita). o isclati
between input signala.
1Analog 1/0 Units
CPM1A-MADoO1/MAD11
Harn . Cwamabt . ehwiahaon 00
Voltags t 0 | Curront 10 Voltags VO Curront 11D
HNumbar of inputs 2inputa 2 inputa o
. 0toBV, 1105V, 01010 V,
input | Qw 10V, 1105V 41020 m& . . ‘ 010 20 mA, 410 20 ma
o | "pubewnalrangs o <0 m or-luto 0¥
v | Max. rated input =15V 20mA ® 15V =0mi
o | Emomalinput rapedews | 1 M min. 250 rated 1 M52 min. i
Reaclution 1,256 VEd0 ifuil vcaies
B [ overan | 25 10% of full st £0Pe of full scalo full scals
& | acumy [Toiogec | noele +06% of full scals +0.9% of full scels
Binary data {haxadscimal. 4 digits)
AD conversion data 2-bit binary 10 to 10V: F448 tc UBBY hax
Full acals for ottwr ranges: 0000 to 1770 hex
Aworaging - SupponradiSet for sach input using a DIP swich.:
Disconneclion detaction | — Supported
HNumbar of outputs 1 output 1 output -
Output signal rangs Oto 10V, -10t0 10V 41020 ma 115V, 0t0 10V, - 1010 10V 'OtommA.ltoI.l/llpA
Externa ‘sulpul max. currant | 5 mA - —_
I ble |
EI vk it 300 1k min, 0a max.
& Extornal sutput impadanos | — G5 2 max. -
5 | Resolution 17288 ¢ 1512 for output aignal range -17 to 1) V¥ 155,000 ¢full aca lot
£ oweran |25c 0% et ull st £04% of full scale
g %®uey FgagseC | fou Ofeoffullscale
2 | Datasating .bit binary with sign bit —
Binary data {hexadicinmal, 4 digits)
Ditivot dsta - 10 to 10 V: F448 10 0BBS
Full acals for othar ranges: 0000 to 1770 hax
Convaersion timo 10 ma/Unit max. (Sae nota 2.3 2 n;puinl 6 mo for all points
Ph upisr isolation baty I- lo and PLC  Photozoupler isolationbetaeen analog (0 and intomal circuits (There
leclation method signals (Thore ia no isclation batwoan the anakog 0 16 1o isclation betwasn tha analog 1O signals.t
aignale.}

Note 1: The voitige CUtpUt 3nd (Ui ont oUIPLE 2an b9 used at e zame Bma for analog cutpulz, BLE ha ¥otal cutout must pot excasd 21 mA.2: Tha convardon Hme & the ol 1 1of 2 enatea

Inputs and | analog cutput.
2:The cerwerston ima s

@ tofal gme Tor 2 anaoq thputs arkd 1 anakog output.
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JADUAL 3
Network topology addresses length speed packet size
Bluetcoth wireless 8 10 64Kbps CONtUTUOU3
CANopen | bus 127 25m-1000m | 1Mbps- 8 bytes
10Kbps
ConwolNet | busorswar |99 250m- SMbps 0-510 bytes
1000m
wire, 3-
30km fiber
Devicenet | bus 64 500m 125. 8 bytes
500Kbps
Ethernet bus, star 1024 85m coax, 10- 46-
100m 1000Gbps 1500bytes
twisted pair,
400m-50km
fiber
Foundation | star unlimited 100m 100Mbps «=1500
Fieldbus twisted pair, bytes
2km fiber
Interbus bus 312 12.8km 500-2000 0-246 bytes
with 400m | Kbps
segments
Lonworks bus. ring. 32.000 <=Jkm 78Kbps- 228 bytes
star 1.25Mbps
Modbus bus, star 250 350m 300bps- 0-254 bytes
38.4Kbps
Profibus bus. star, 126 100-1900m | 9.6Kbps- 0-244bytes
ring 120bps
Sercos rings 254 800m 2-16Mbps 32bits
USB star 127 Sm »100hbps | 1-1000bytes






