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Q1

Q2

Q3

(@)

(b)

(@)

(b)

©)

(@)

(b)

In ‘Stage-Gate Product Development Process’, with the help of sketch, differentiate
your sketch with explaination for each of stages starting from Idea Generation until

Commercialization.
(10 marks)

‘Simplicity’ is one of the six basic considerations in implementing Design for
Manufacture and Assembly (DFMA). With the help of sketch, list down and briefly
explain five (5) important elements of the ‘Simplicity’.

(10 marks)

Please list down and briefly explain three (3) reasons why ‘Selection of Materials’ is
among the very important stages in the product manufacturing.
(6 marks)

List down and briefly explain three (3) reasons why we need substituting materials

particularly in the development of new product.
(6 marks)

With the help of sketch and explaination, justify what did you understand about
‘Process Capability’ particularly in DFMA aspects.
(8 marks)

With the help of graph, support your graph with four (4) reasons why production cost
rise exponentially, as tolerance and/or surface finish becomes increasingly fine.
(10 marks)

A cylindrical work piece of copper with a 125 mm diameter and 1100 mm length is to
be machined with high speed machining in turning operation. A 1000 mm portion of
the length is to be turned to a diameter of 124 mm at a cutting speed of 1200 m/min
and feed 0.3 mm/rev.

Solve the design parameters.

i) The required depth of cut
i) Machining time
iii) Material removal rate

(10 marks)
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Q4

Q5

Q6

(a)

(b)

(@)

(b)

(a)

(b)

Determine the total operation time, total operation cost, and design efficiency for
assembly shown in Figure Q4(a). Assume the labor rate is RM 14.40 per hour. Refer

Tables Q4(a)(i) and Q4(a)(ii) as references.
(15 marks)

Design for Assembly (DFA) tool is needed as a systematic analysis in any product
assembly. Identify the essential of DFA tool.
(5 marks)

In ‘Carry Tray Example’, with the help of graph and explaination, justify the important
of DFMA roles in the manual, robotic and automated manufacturing processes

operations.
(10 marks)

With the help of a sketch, support your sketch with four (4) elements that should be
considered in implementation of Design for Machining as a part of DFMA principle

and standardization.
(10 marks)

The Boothroyd Dewhurst method provides a solution for Design for Assembly (DFA)
developed in late 1970s by Professor Geoffrey Boothroyd, at the of Massachusetts,
Ambherst in cooperation with Salford University of England. With the help of sketch,

justify the principles and procedures involved in the process.
(10 marks)

List and differentiate five (5) summary of Design for Machining criteria should be

considered in any machining operations
(10 marks)

-END OF QUESTIONS -
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s
[

1—-sorew(?) (steel) """ ?-——‘ 8

not easy 1o align
-see Fig. 2.17

2-cover {sleef)
not easy 1o aligh
-assembly worker's
fingers must be used
10 align edges

{closed erxis)
subject 1o conlinuous 40
cycling and must be 25
spang stesl

4—piston slop (plastic) 30

edge is chamlered \']

for ease of alignment

5~ piston {aluminurm)

obstructed 3CCESS
for inserion ol

spindle into bottom el
of bore

6—main block {plashc)
gepth of bora is
28mm with small
through hole jor
piston spindle

Figure Q4(a)
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Table Q4(a)(i)

MANUAL HANDLING — ESTIMATED TIMES (seconds)

parts are easy to grasp and manipulate parts present handling difficuities (1)
thickness > 2 mm lhickness = 2mm thickness > 2 mm Lllickness < 2mm
Key: size € s size size size size S size size size

size

Sixe
ONE HAND FUSRE 15 men | SEP | SO | SEmm | I3E § gy | SO L Sowm | Kb
3 4 5 6 7 8 9

0 1 2

= o 113} 143] 188 | 169 ] 218 | 184 | 217 | 265 | 245 | 298
% |+ m < 3600 ! .43 1 169 ,'_2‘18 184 )217 65 2§5 290
- 1} 15 | 18 25713063 |338
£ 58] 360° < (ath) e e e e
'g‘g g < 540° ':3;38‘,\1 318 37
6% > o ST T
2232|5400 s @+p | 3551334} 4
8% < 720° -
; a é‘ parts need tweezers for grasping and manipulation ®
= 0 —
582 (a+8) = 720 parts can be manipulated without | parts require optical ification -§ - |E28
3 tical magnification for manipulation £E5 g%
&Rs a're'janadsy ﬂa;;m[ parts are e;:;y ;':andFElpresenl = ; a ‘g
to grasp ai ndling to grasp a andling $ 2
0"&:::"‘0 manipulate difficulties (1) | manipulate difficulties (1) 3% gles E
wow B -
GRASPING AIDS  § thickness | thickness § thickness | thickness | thickness | thickness | thickness | thickness | & '§ g ?. 32
- >0.25mm}s 0.25mm|>0.25mm b 025mmi> 0.25mm s 025mmi> 0.25mmf< 0.25mm| &= S| &= ®
€ 0sg
5. 2 | =100 o }:1 2. -3 ba s pbe:l 7181lo9
<285 4] 36 | 685] 435]| 76 |56 |835]|635| 86| 7 | 7
S22 2| p=1360° ; TSR FRERans T [ : s
gg & 50 4 1725} 4751 8 16 e A S b S B
%55|, | 0S8 6] 48 | 805]| 555} -8 O M B N
23308 =w0e — o (o — bl o —
esol™ 7§ 51 )} 835} 585) 91 | 71 | 9551 7.85}] 10.1 9.5k 10
2ec| ®|B8=1300° -
3 E 3 parts present no additional parts present additional hqmcultks
handling difficulties | e.g sticky, delicate, sli etc) (1
a < 180° o = 360° a = 180° a = 360°
6 mm < smm <
3 i iz i i i i i i shze
E TWO HANDS 1, 3t < 15 | < 6 | 56 | = 6.0m | 35 m | < 35'm | < Gom | > 6 | 5 6o
MANIPULATION 0 1 2 3 4 5 6 7 8 9
parts severely nest or
tangle or are flexible 81 41 45 5% 56 | 675 5 525 | 585 | 6.35 Z
but can be grasped and
lifted by one hand =
{(with the use of parts can be handled by one person without mechanical assistance £§
grasping tools if - = 2%
necessary) (2) parts do not severely nest or tangle and are not flexible - F El
part weight < 10Ib parts are heavy (> 10 1b) 2 K E
parts are easy to pa?E present parts are easy to] parts present *;' -4 §--S
TWO HANDS grasp and other handling | grasp and other handling | ¢ 2& 5
required for nipulate difficulties (1) § manipulate difficulties g; _-g Eg
™ LARGEISIZE w=180°Ja=360° o 51809 = 360%a < 180°}a =360° ] <180° Jor =360° §§§ gg
two hands required for 0 1 2 3 4 5 6 7 8 9
grasping and transporting o -
parts
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Table Q4(a)(ii)
MANUAL INSERTION — ESTIMATED TIMES (seconds)

:;ter assembly ie':ummmm required holding dn:;n required during subsequent
maintain ori 2l P
location (3) or location (3)
easy to align and not easy to align or easy to align and not easy to align or
position during position during position during position during
assembly {4} assembly assembly (4) assembly
no no no no
Key: resistance i istance istance i i —
to to to to to to to to
PART b:?DED % . N ion (5] . ® " h ion (5) ] i . . (5‘
NOT SECURED 0 1 2 3 6 7 8 9
P part (aigcd':;:g:iated 0} 15 25 25 35 55 6.5 6.5 75
s2 |0 :
EE | Teach he desired 1| 4 5 5 6| @ g4 8 1 9
i‘_ 5 location
:%_% 5y [ oo 2} 55 ] 65 65| 25 | 95 {105 ] 105 | 115
SZR|EEd |struct
TSELSS ess Of re-
85858 |Siiced
Eigligz |visiond) -
:_H g o 5- "“' screwing ?Pe?' plastic deformation immediately after insertion
§:§ < g | due to!dob ton, _or i‘:'“itmc_ . screw ti ;"
| =& o structed ac- : tic bending rivetting or simifar immedia
s ;‘:; MRS oo vehiaiad Pt ke o operation after insertion (6)
BES ":8'5 :?,‘:m @ fits, circlips, spire i
nuts, etc.) not easy to align or Mggsywamm
r B »_ | pasition during - during -
B2 [efs | 5T |ememtly ZES [asembly S
A} PART SECURED ez o = 3T | 293 2T2 e z ffs 85 &
] MMEDIATELY é’;ggig 58 ;.§§ £ 2g §.§§ HERE 53 253
e§lz=5 53 = it oE ¥ by I
§§§‘§= B zE°) 39| 53| gEf| g3 | 5% |agd |hads
3 o Bt d2E2s ik pc | 82 go | B2 |58E 8520
£ 8 B easily reach the desired
T T 01 2 s e bs e b7 8 | 9
§ gg X "}
E3:1.s3 3
§3ikes ”
51288 i
E? . 4H -
S w|3E
c $ T 5] due to - B S
2 32 3] obstructed -
TEElEE access and
2 EE]c9 T g restricted
‘a—i £ 3 vision (2) mechanical ing p hanical fasteni N
(part(s) already in place but not {part(s) already in place but not
secured immediately after insertion) secured i diately after i
none or localized 7 -
plastic deformation metallurgical processe g ¢
& . 9 additional §£ 2a B 5
s] s 138 l& 5| mate ics8| 2
gl ¥ 128 | |E.a reuied i3 kil g%
S| o2 | BE | B4 ils £ gz it
SEPARATE 581 L& | &8 A § 5% =3 s, | 8 SEE - g,_,
OPERATION g | €5 | S | 25 |g3gs| €3 §§ 3% H gE 82
3E ¥ | i3 gi SE 5 3% H SegjEais i
w ] F ] 8% & [egsE| %5 | ¢ cei|Es53] 3¢
Anembly proceses 0 1 2 3 4 5 6 7 8 9
parts are in place 9
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