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PART A: Answer ALL questions for this part in this paper.

Q1.  What is the meaning of Design For Assembly (DFA) and list down TWO (2) main
factors that influences the assembly costs for a product or subassembly?
(6 marks)

Q2.  What are the characteristics of successful product development? (5 marks)

Q3. If the average assembly time (handling and insertion) for a part was used with the
minimum number of part is equal to 5 and the efficiency of manual assembly design is
0.07, calculate the total time to assemble that part.

(3 marks)

Q4. The acceptance of a minimum part calculation theory is the most effective method to
identify the simplicity of a product structure. What are the THREE (3) main principles
to segregate parts in a product?

(6 marks)




Qs.

Q6
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Refer to Figure 1, discuss the importance of design phase. (5 marks)
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Figure 1: Design stage vs total cost

Machining is refers to cutting operations that are based on the removal of material from
a rough-shaped workpiece for example turning, milling etc. Define the terms below in
turning operation;

(6 marks)

1) Cutting velocity, V-

11) Material removal rate, MRR:

111) Machining time, ty
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Q7  There are three important surfaces of the work piece in machining operation. Describe
briefly, TWO (2) important surfaces of the work piece;

(3 marks)
1) Machined surface —

11) Transient surface —

Q8  There are three typical runner layouts in injection molding. Explain briefly ONE (1)
advantage and disadvantage of these runner layouts;

(6 marks)

Types:of runner
layeuis

Advantage Disadvantage

1) Circular

11) Series

111) Symmetrical
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PART B: Please answer THREE (3) questions ONLY for this part at answering book sheet.

Q9 () Based on the Table 1 below, determine;

(1) The assembly cost if the worker’s manual assembly rate is RM10
per hour.

(1) The percentage of part reduction.

(1) The effectiveness of assembly for the new design.

Table 1
No. Description Old Design | New Design
1 | Quantity 47 26
2 | Total assembly time 6.37 min 2.58 min
3 | Number of minimum part in theoritical 7 7

(6 marks)

(b) A product will go through 1ts life cycle; introduction, growth, maturity and
decline as shown 1n Figure 2. Discuss what happen to the product during the
growth ;maturity and decline phase.

(14 marks)
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Figure 2 : Product life cycle



Q10

(a)

(b)
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There are TWO (2) disadvantages if using blanking die in producing the parts
in metal forming. State these disadvantages and explain briefly why 1t could be
happen?

(6 marks)

Figure 3 shows the rectangular shape of sheet metal with size 150mm x 90mm
that surround with nine holes. The perimeter of each non-standard shape for
hole “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 1s RM35 per hour. Determine the cost of piercing die for
drilling these nine holes?

(14 marks)

Figure 3



Q11 (a)
(b)
Q12 (2)
(b)
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Good mjection molded part design relies on consistent wall thickness to
minimize the potential for warped or distorted parts. By using appropriate
figures, explain briefly how the warp and sink happen and how can you avoid it
in part design?

(8 marks)

A batch of 15 mm diameter disks with a thickness of 30 mm is to be molded
from Acetal in a mold. The arrangement of the disk during molding 1s shown in
Figure 4. Assume the percentage increase for the runner system is 50% and the
clearance 1s 7.5 cm. By using Table 1 and 2 provided;

(12 marks)
Figure 4
(1) Determine the appropriate size of the plastic injection molding machine

(1)  Determine the cycle time

(111)  Determine the mold base cost

(tv)  Determine the optimum number of cavities if 50,000 of disks are
needed. Assume k; = $25/hour and m = 0.7

Explain briefly FOUR (4) of the design guidelines in machining operation?
(8 marks)

A gun drlling operation 1s used to drill a 9/64 in. diameter hole to a certain
depth. It takes 4.5 min to perform the drill operation using high pressure fluid
delivery of coolant to the drill point. The cutting conditions include a spindle
speed of 4000 rev/min at a feed of 0.0017 in/rev. In order to improve the surface
finish in the hole, 1t has been decided to increase the speed by 20% and decrease
the feed by 25%. How long will take to perform the operation at the new cutting
conditions?

(12 marks)
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