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SECTION A: ANSWER ALL QUESTIONS

Q1

Q2

(a)

(b)

(©)

(d)

(a)

(b)

(©)

Explain why datum is important in precision engineering drawing and
components.
(2 marks)

The dimension of hole in drawing is stated as @10 H7 g6. By using
Tables 2,3 and 4, calculate:

1. tolerance of shaft and hole.
ii. name the type of fits.

(4 marks)

Interpret the drawing in Figure Q1(c) according to the concept of
Geometric Dimension and Tolerancing (GD&T).
(4 marks)

As a Quality Engineer, you need to measure the dimension and accuracy
of a component as shown in Figure Q1(d). This component comes
without any specification of GD&T. Evaluate this component and provide
the details of datum reference, feature control frame and material
conditions.

(10 marks)

Explain the function of interpolation method in Computer Numerical
Control (CNC) motion system.
(2 marks)

A 40 mm diameter face mill with six cutting edges is programmed to
rotate at 500 rpm. The depth and width of cut are set at 5 mm and 20 mm,
respectively. The cutting process is moving at the constant feed rate of 30
mm/min on the mild steel workpiece. It has a specific cutting force of
1950 MPa and machine efficiency is at 90%. Calculate:

i Cutting speed.
ii. Requirement of power to perform the process.

(4 marks)
What is absolute positioning and incremental positioning by

differentiating their concept? Sketch a drawing to support your answer.
— e [Amarka)
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(d)

Evaluate the drawing in Figure Q1(d), suggest a suitable cutting tool,
machining parameters to be used and construct a complete CNC part
programming.

(10 marks)

SECTION B: ANSWER THREE QUESTIONS ONLY

Q3

Q4

(a)

(b)

(c)

Explain the function of Terminate Section of Initial Graphic Exchange
Specification (IGES).
(4 marks)

How does the direct and indirect translator work under data exchange.
(4 marks)

Differentiate between pre-processor and post-processor in [GES.
(6 marks)

(d) You have received a drawing from supplier and saved under .SLDPRT

(a)

(b)

format. Unfortunately, the file is unable to be opened using your current
CADCAM software. Provide a solution to overcome the aforementioned
problem and support the answer with the Standard Communication for CAD.

(6 marks)

Differentiate between Variant and Generative approaches in Computer
Aided Process Planning (CAPP).
(5 marks)

A vertical machining center is driven by a closed loop system consisting
of a servo motor, ballscrew and optical encoder. The ballscrew has a pitch,
p of 0.3 mm and is coupled to the servo motor shaft with a screw to motor
gear ratio 1:1. The encoder generates 200 pulses per revolution () of the
ballscrew. If the number of pulses (») and the pulse rate (f) received by the
control system are 1000 and 50Hz, calculate:

i) The work table speed, v.

ii)  Distance traveled by the table, x.

iii)  Basic length unit (BLU).

iv)  The new table speed (v) if the ratio between motor and lead screw
s 221,

: gS_m_&LI%S)
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Q5

Q6

(©)

(a)

(b)

(©)

(a)

(b)

(©

Figure Q1(d) shows an engineering component to be fabricated using
machining process. As a CADCAM engineer, you need to strategize and
optimize the process. Propose a complete process plan to complete the
machining process.

(10 marks)

Local Area Network (LAN) is intended to serve a number of users who
are located close together. Base from this scenario, illustrate and explain
the point-to-point LAN system.

(6 marks)

Open System Interconnection (OSI) consists of several layers for data
communication. Explain the following layers:

i. Network layer.
il. Presentation layer.
(4 marks)

As a Process Engineer, you are assigned to set up a new manufacturing
facility by implementing Flexible Manufacturing System (FMS). The
equipments of FMS need to be communicated between. Propose and
discuss THREE (3) techniques that can be used as a network topology to
communicate and integrating all systems in the manufacturing plant.

(10 marks)

Part classification and coding is divided into three categories. One of the
category is systems based on part manufacturing attributes. Explain the
function of this system in Group Technology (GT).

(4 marks)

Write an OPITZ code for a given component shown in Figure Q6 (b).
You can use Table 1 as a guideline.
(6 marks)

Logical Decision is a traditional implementation technique used in
Computer Aided Process Planning (CAPP). It consists of decision table,
decision tree and artificial intelligence (Al). Give your opinion why these
elements are important when developing the CAPP.

(10 marks)

- END OF QUESTION -

4 ____ CONFIDENTIAL-

}



CONFIDENTIAL BDD 40203

FINAL EXAMINATION

SEMESTER/SESSION: SEM. 1/2019-2020 PROGRAMME : 4 BDD
COURSE NAME : COMPUTER AIDED DESIGN COURSE CODE: BDD 40203

& MANUFACTURING

B 5. 500£.001

IGEEGR
é Drasinegs

e A

ZToosl]\ <

é? %

Drawing

Drawing

il

Figure Q1(c)

3 ____ CONFIDENTIAL



CONFIDENTIAL BDD 40203

FINAL EXAMINATION
SEMESTER/SESSION: SEM 1/2019-2020 PROGRAMME : 4 BDD
COURSE NAME : COMPUTER AIDED DESIGN COURSE CODE: BDD 40203

& MANUFACTURING

< 22 >
» 8 .
4 J\_f‘ 6 .
A T
_ \ dia. 8 (thru hole)
60 ke
50 i
M 6x1 (thru hole)
10] . {:/—
YV ¢ " '@’
10
50

60

— 5 [

Unit is in millimeter

Figure Q1(d)

6 CONFIDENTIAL



CONFIDENTIAL BDD 40203

FINAL EXAMINATION
SEMESTER/SESSION: SEM 1/2019-2020 PROGRAMME : 4 BDD
COURSE NAME : COMPUTER AIDED DESIGN COURSE CODE: BDD 40203

& MANUFACTURING

] ‘"'X"T.','.]'.?r'ﬁ?“i“i",‘l'l‘.',ﬁ.'s]'."“-"‘
' ! ””mntn!il!“' it

it { ‘I|J|||“|“'|'Il.'l it
| R (LD LR BRRITHIURINY

Figure Q6(b)

7 CONFIDENTIAL




CONFIDENTIAL BDD 40203

FINAL EXAMINATION

SEMESTER/SESSION: SEM 1/2019-2020 PROGRAMME : 4 BDD
COURSE NAME : COMPUTER AIDED DESIGN COURSE CODE: BDD 40203
& MANUFACTURING

Table 1 OPITZ digit

Form code (digar 1-3) for ranonal pans in the opuz svstem Part classes 0 1 and 2
Dignt Dign 2 Diant 3 Dizit4

Part class External shape Internal shape Flane suface Auxthary hales
external shape nternal shape machining and gear teeth
element alement
0 LO_0 1] 0 |Noe hos no C No surface K Na auxiliary hole
breakthrough machining
| & |05-LD:2 .5 Nc shape Surface pane [ Aylal not on pitch
2 S slement andior curve circle diameter
=l £ = | = - a are diractior
B N S 2] 5 Smootn 2% Thread F] 2 | z| Axal on piteh crrcle
2 % thread 5 3| diameter
k) il g e Funztonal 3 3 & Radial not on pitch
7 @ | groove 2| crcle dameter
4 4 = 42 2 =3 < Axial and’or radia
5 5 { polvgon) andior other
L] | = i} i} _ direction
] il e 5 £ Extema planz B
= = ndior slot
- = dernal sphine
- - & S . -
[ sl [ ;.‘ Furctonal = | Int2mal plane 3 spur gear teeth
> 2 g
v & |90 suface and'or slot
) 7| Functional cong 7| Functional cone 7 | Internal spline 7 Bevel gear teeth
= { polygon )
| & L =] E
L3 5| Operating thread g | Cperating thread 2 [Internal and g | B[ Other gear teeth
g externa’ palygon =
L g- : - ’ . 3¢ ana o skl ol
vl g 4 All others o | All others o | Al athers All miners
(=}
=z

Table 2 IT tolerances

Basic Standard tolerance grades (IT)
size

{mm) 1|2]3J4[5 s]7‘e[9|1o]11 12‘13‘14‘15‘]16']17"’18'
over (up to Tolerances () Tolerances (mmy)
= 3|08 | 12| 2 O I 8| 10| 4| 25| a0 | eolcao|oe || 00| 08| 1c0f 140
3| 6|1 15| 25| = : g 2| 18| 30| | 75|ciz|ote|cw| 048] ars| 120] 180
6| 10| 1 15 25| 2| 8 | 5| 22| 3| osa| en|ots |0z oo |oss| 090 180 220
10| 18|12 | 2 | 3 & 8| 11| 8| 27| 43| 70| wo|cw{oor o om| 1| 180 270
18| 20| 15 | 25| ¢ 6| o 13| 20| .| s2| s¢| 130|021 | 033 | o5z | ose | 3] 210 2@
30| 50| 15 | 28] ¢ Tl 1| 18| 25| 32| 62|t | 160|035 | 039 | 062 | 100 | 180| 280 2%
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Table 3 Hole tolerances

Naomi
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Table

4 Shaft tolerances
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