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Answer ALL questions.

QUESTION 1

Figure 1 shows single-station manufacturing cells. It can be used to perform

either processing or assembly operations.
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Figure 1: Single-Station Manufacturing Cells

Predict the name of the single-station manufacturing cell in (a) and (b)
accordingly. (2 marks)

Discover the reasons why single-station automated cell is important.
(4 Marks)

Classify three (3) machine operations for single-station manned cell.
(6 Marks)

Differentiate between single-station manned cells and single-station
automated cells in terms of worker's attendance, production rate and
operation.

(6 Marks)
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QUESTION 2

Production line can be divided into two basic types: manual assembly lines and
automated production lines. However, hybrid lines consisting of both manual and

automated operations are not uncommon.

a) lllustrate how the schematic diagram for:
i. Manual assembly line ' (4 marks)

ii. Automated production line (4 Marks)

b) Identify reasons why storage buffer is required in automated production
line. : \ (5 Marks)

c) Classify three (3) types of mechanized work transport system used in

manual assembly line. (6 Marks)

d) Designate three (3) possible line pacing options implemented by
production line. (9 Marks)
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QUESTION 3

Parts classification and coding are used to identify part families, while the Hollier

method is used to arrange machines in a Group Technology (GT) cell.

a) Given the rotational part design in Figure 2. By referring to Appendix 1,

determine the form code in the Opitz classification and coding system.

(5 Marks)
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Figure 2: Part Design

b) Five machines will constitute a GT cell, as per Figure 3. By using Hollier
Method, calculate percentage of in-sequence moves, bypassing moves
and backtracking moves. (13 Marks)
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Figure 3: GT Cell for Five (5) Machines
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QUESTION 4

Flexible manufacturing system (FMS) is a highly automated GT machine cell with
one or more processing stations (typically CNC machine tools), interconnected
by an automated material handling and storage system, and controlled by a

distributed computer network.

a) Classify four (4) types of flexibility in FMS. (8 Marks)

b) Figure 4 depicts a manufacturing cell with automation, but is it a flexible
manufacturing cell? Evaluate this circumstance by providing a thorough

explanation. ‘ (10 marks)
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Figure 4: Robot-Centered Manufacturing Cell
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QUESTION 5

Figure 5 present process of bread making by Gardenia.
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Figure 5: Process of Gardenia Bread

a) ldentify what kind of material handling equipment and storage system
.might be used for pre-process, in-process, and post-process of bread

making. (9 marks)

b) Recommend necessary improvements for current material handling and
storage system in Gardenia. (9 marks)
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APPENDIX 1

' Supplementary
Form code upplementary

code
Digit 1 Digit 2 Digit 3 Digit 4 Digil 5 Digit
Part class 6 7 8 9
Main shape Rotational Plane surface Additional holes
0 L/D 0.5 \ machining machining teeth and forming
S External Internal Machining Other
1 03< LD} shape shape l— afplane F—{ holesand
_— element clement surfaces teeth
=
2| §] Lo " z
g With deviati 5
S | With deviation ,. =
S| L 2 Main Rotational N{ﬁ“;‘l':r::g czmcl: h°";‘~ £
— o s —— eeth, an ; .
4 With deviation shape machining — surfaces forming § = g %
L/D>2 715l |E
1 Slziciad
s Speciat Main ElF({&|2
shape a %
6 A/B 3 =
AIC 4 £
1 Main Main bore and Machining [ Other holes, =
7 § AB>3 shape rotational of plane F— leeth. and ~
— = machining surfaces forming
sl ® A/B 3
5 AIC< 4 ,
e Main
9 Special shape

Figure 1: Basic Structure of the Opitz System of Parts Classification and Coding

Digit 1 Digit2 Digit 3 Digit 4 Digit 5
External shape, Internal shape, Plane surface Auxiliary holes
Part class P : P )
B external shape elements mternal shape clements machining and gear teeth
Smooth, no shape No hole, No surface _—
0 LD 0S 0 elements 4] 10 breakthrough 0 machining 1] No auxiliary hole
) Surface plane andfor . -
1 0.5 <L/D<3 Lo No shape - No shape : curved in one . A.t&}ul. not un’puf.h
§ clements é c¢lernents dicsetion, external circle diameter .
1 12 mike g i 1
4 2 a -
£ 3 %9 External plane surface . :
2|8 L/D 3 2|2 g Thread 215 ’é Thread 2| related by graduation | |2 f‘:ﬁ‘&?‘:;:f:
2 B8 . 5 around the circle | crce r
— & bt el 2 L4282 S
2 58 g . E Radial, aot on
3 g 3% |5 Functional 3|» Functional 3 External groove N pitch circle
e - groove groove undior skot = diameter
i o
4 nn No shape il No shape 4 External spline n '\x‘;l‘a;‘(;: g‘rhr::]ui
g elements 5 clements {polygon) direetion
- 2 | |
3 ‘5 Exteenal plane surfuce Axial andior radial
5 5 g Thread 35 g Thread 5 and/or slot, 5 on PCD andior
< e external spline other directions
- § L %
. g Functional . Functional Internal plane surface N .
6 6\a groove 6|5 proove 6 andlar stot f Spur gear teeth
., ]
E .
e 7| Functional cone 7] Functional cone 7 Internal spline 7 Bevel gear teeth
k] (polygon) ]
= Yb
bead & . L 1=
¥ 2
2 Internal and external 5
8 5 8| Operating thread 8| Operating thread 8 polygon. groove 81 8| Other gear teeth
é and/or slot =
B
9 9 All others 9 All others ] Alf others 9 All others

Figure 2: Form Code (Digits 1 through 5) for Rotational Parts in the Opitz Coding System.
The First Digit of the Code is Limited to Values 0,1, or 2.

End of Questions






