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Design for Manufacture and Assembly (DFMA) is an approach to evaluate product design
for ease of assembly and manufacture. As a newly-appointed product design engineer at
Perodua Sdn Bhd, you are required to deliver a short presentation on DFMA to top
management. Describe the important points and issues to be mentioned in your
presentation in support ofDFMA. Note-your point must be specific, direct and relevant to
Perodua.

(25 marks)

(a) Describe briefly FOUR (4) basic principles ofdesign for economical production.

(4 marks)

(b) Figure Q2 shows a bush which will be attached into a metal container. The metal
container will be us€d for storing high temperature foodstuffs and edible chemical.
The temperature range is between 200 to 400 "C. Using Table Al (Shape Generation
Capabilities ofProcesses), list the detail specification ofthe attributes for the bush.

Provide a briefexplanation ofyour selection for each attribute.
(12 marks)

(c) Using the above information in Question 2 (b) and the Boothroyd Matrix for
"Compatibility between processes and materials" shown in Table 42, indicate the
potential processes and materials for the manufacturer of the bush.

(5 marks)

(d) Assume that the bush will be mass manufacture4 s€lect the most appropriate process

and materials to satisfu the above requirements. Provide reasons for your selection.

(a)

(4 marks)

Figure Q3 (a,b,c) are components that will be assembled using automatic assembly

process.

i) Determine the orientation efficiency (E) and relative cost factor (Cr);

(9 marks)

iD Calculate the estimated feeding cost. Use the following information below:

Feeding Machine Cost RM 5000
Overhead Ratio: I
Feeding Machine Payback Period : 30 months
No. of work shift : 2
Duration of shift per month : 5760 s (4 marks)

Briefly explain the general rules for product and parts design for efficient high speed

automatic assembly.
(7 marks)

Briefly explain FIVE (5) design guidelines for machining .

(5 marks)

Q3

(b)

(c)
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Q4 (a) The component shown in Figure Q4 is a steel disc of 0 .14%o carbon with boundary
conditions of 0.5 < [L/D] < 3 where L is the length and D the diameter. Using
reasonable dimensions for the disc, design the machining processes from the solid.

(l5 marks)

(b) Describe the injection moulding process.
(10 marks)

Q5 (a) A batch of disc with diameter of 20 mm and thickness of 25 mm will be molded

from Acetal material in order of3 X 2 as shown in Figure Q5a. Given the percentage

of runner system increased as 50 percent and the allowance value is 7.5 cm. By
using Table 2 and 3 that are given;

Figure Q5a

i) Determine the appropriat€ machine sizes.

iD Determine the cycle time.

iii) Determine the mould basic cost.

(4 marks)

(4 marks)

(2 marks)

(b) Figure Q5b shows the rectangular shape of sheet mstal with size 170mm x 90mm

that surround with seven holes. The perimeter of non-standard shape for hole "L" is

80mm. By assuming that 50mm space was allowed at surrounding area of part at the

die set and the die manufacture rate is RM35 per hour. Determine the cost of
piercing die and bending operation to produce the part.

( l5 marks)

NE
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Table 2 - Injection Molding Machine

Clarnping
forcc
(kN)

Opcmting
cosl
($/h)

Dry
cycle

rimes (s)

Maximum clamp
stroke
(cm)

Shot
stzc
(cc)

Driving
power
(kw)

300
500
800

I 100
1600
5000
8500

85
201
246
246

2290
3636

28
30
33
36
4l
1A

r08

1.7
t.9

3.9
3-6
6.1
8_6

20

37
42
70
85

5.5
I.J

l6-f
22.O
22.0
63.0
90.0

Table 3 - The Processes Data for Selected Polymer

Thcrmoplastic

Thermal
Specific diffirsivity
gravity (mm2/s)

lnjection Mold Ejection Injection
tsmp, temp. ternp. pressune
("c) Cc) Cc) (bars)

High-density
polyethylen€

High-irpact
polystyrene

Acrylonitrile-
butadienc-styrcne
(ABS)

Acetal
(hornopolymcr)

Polyamide
(6/6 nylon)

Polycarl'onate
Polycarbonate

(309/0 glass)
Modilied

polyphenylcnc
oxide (PPO)

Modified PPO
(3O"/o glass)

Polypropylene
(40o/o tzlc)

Polyester
teraphthalate
(3o9lo glass)

o.95

1.59

l.o5

r.l3

1.20
l -43

t.06

1.27

1.22

1.56

o-l I

o-09

o.l3

o-09

o-ro

o,l3
o-r3

o.t2

o.l4

o.08

o.t7

232

2t8

260

2t6

291

3o2
329

232

232

214

93

9l

9I
t02

a2

129

t29

t27
t4l

l02

t2l

88

143

965

965

rooo

tt72

I lo3

| 172
t3ro

I O34

1034

965

t t72

27 52

27 7?

s4 a2

9l

38

l04
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Cr: (60/Fo Rr cents

Cr:0.03(60/F-tCr cents M e

Fm:1500E/[ partVmin

Ca" -120+0.36A,
P2

=Mo".fw.fa Xo= LW

M ., = 0.68Lb + 5-8N ,

Rr: CrEo / (5760hS") centVs

Mo,=23+0.03LW

F (kN): A (m2) x P,',. (kN/-)

M * :23 + 0.03 LWx (0.9 + 0.02 D) \
Total Bending Cost - Cr, +(u *+ u o)n ,/

Lpo = 18 t o. ot-J LraJ (o.lv-to.o,.D) "
Total Die Cost : C*+\M*+ M*+ M*)R

M* = 8+0.6P+3No

M o" = KN e + 0.4 N ,t

rf = o"" = 
2v"Pt

Pj h2,,,o ,tc = ---- 1 tog ctt'd

4Q, - r.)
zt(T, -T^)

_ _ l,/l2D+sl"
t -,-.- -- 0.5t, | - ITIL -s -l

lzo*sl'it,=l+t.7stdl r IL ". I

Ca = 1000+ 0.45A"heoA
2V "P i

PJ

lzo*sl%t,ro,"= 0.5trl , IL ". J
( tr .r,t \

" = [G.-lJj
)/G -t)




