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(a)Q1

(b)

(c)

(d)

BDD 4OI3

State the two basic principles of Design for Assembly.
(4 marks)

State the three criteria provided by Design for Assembly methodology which are
used to evaluate a part for assembly.

(6 marks)

Sketch the general steps of a Design for Assembly and Manufacturing process in a
product development cycle.

(6 marks)

With the aid of diagrams, give three examples of products which have utilized
Design for Assembly and Manufacturing and resulted in simpler, sleeker and cheaper
products.

(9 marks)

What are the information required for the initial selection of material/process
combinations?

(5 marks)

In Design for Manufacturing, each manufacturing process is analysed to determine
its capabilities in producing certain shape attributes. State the general shapes that can
be produced by the current manufacturing processes.

(5 marks)

Identiff the compatibility of the process against the various design features by filling
up the Table Q2(c) with indication of Y (process is capable of producing the design
feature), N (process is not capable ofproducing the feature) or M (the process must
have the features).

(15 marks)

In manual assembly, what are the two main factors that influence the assembly cost
ofa product?

(2 marks)

into an assembly as shown in Figure Q3(b).

(3 marks)

Specifr and discuss THREE (3) benefits of DFMA.
(6 marks)

What are the advantages of a product that is assembled by automatic assembly
system as compared to a product that is assembled by manual assembly.

(a)

(b)

Q2

(c)

Q3 (a)

(b)

(c)

Given a part which is to be inserted
Determine its angle of symmetry.

(d)

(4 marks)
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(e) Given a component as shown in Figure Q3(e) which is to be delivered to an

automatic assembly system working at a l0 s cycle. Assume the cost of delivering
simple parts using 'standard' feeder is 0.03 cents per second. The part is to be

inserted horizontally and given 'standard' work head cost of 0.06 cents per second,

determine the total handling (feeding) and insertion cost for this component.

(10 marks)

Q4 (a)

(b)

(c)

(e)

Qs

(d)

With the aids of diagrams, describe THREE (3) types of lathe operations.
(6 marks)

With the aids of diagrams, explain the term 'transient surface' in lathe operations.

(4 marks)

With the aids of diagrams, illustrate two examples of design features that are
impossible or very difficult to machine for rotational component.

(5 marks)

Explain the term 'non productive costs' and give THREE (3) example of them.

(5 marks)

Figure Q4(e) shows a costs (dollars) for a series of turned components. Justiff why
the smaller component is more expensive to machine.

(5 marks)

Explain why the features listed below should be avoided when designing component
to be moulded. Use sketches to highlight your points.

i) Sharp coners
(3 marks)

(3 marks)

(3 marks)

(3 marks)

(3 marks)

(a)

ii) Undercut

iii) Large flat areas

iv) Ribs with multiple intersection

v) Non-uniform wall thickness

(b) Figure Q5(b) shows the rectangular shape of sheet metal with size l50mm x 90mm
that surround with nine holes. The perimeter of each non-standard shape for hole o'T"

and hole "C" is 80mm and 96mm respectively. 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 for drilling these nine holes?

(10 marks)
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TABLE Q2(c) : Compatibility of Manufacturing Processes and Design Features
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Table 1 : First digit of geometrical classification of parts for automatic handling
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Table 2 : Second and third digits of geometrical classification of parts for automatic
handling
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Table 3 : Second and third digits of geometrical classification for some
nonrotational parts

Table 4 : Additional relative feeder costs for a selection of feeding
difficulties
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Table 5 : Relative workhead coasts for a selection of automatic insertation

situations
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Figure Q5(b)
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Cr:(60/Fr)Rr cents Ca, =120+0'364,
P2

ci:0.03(60/Fm)crcents Mo=Moof,*-fo xp = LW

Fm:15008/[ parts/min M on = 0.68Lb + 5.8N ,

M no = 23 + 0.03 LWx (0.9 + 0.02 D)
Ri: CrEo / (5760PuSn) cents/s

Total Bending Cost : Cr,*(Mr,+Mp,)R

M ro = 23+0.03LW Total DieCost= Co,+(ur**Mo,+uo,)n

F (kN):A (m2) X P,'u* (kN/m2) Mo' = 8+ 0'6P +3N p
M o, = K N o + 0.4 N d
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