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Answer all the 3 (three) questions below. The distribution of marks and the CO-PO mapping are
given in brackets. Necessary formula and table are attached.

Ql. (a) A cellphone company is planning to launch a nc tv series of cellphone in the

next year. The company is now generating horizontal and vertical prototypes
to achieve the fidelity of the anal product. Answer the following questions.

i) What does fidelity of prototype lucan? Discuss briefly the different
dimensions of fidelity

When the cellphone prototype is just a paper prototype at the initial
stage, what are the fidelity of the prototype for the different
dimensions?

What could be the possible arrangements as horizontal and vertical

prototypes for the cellphone?
How can the storyboarding tool be used for low-fi and high-fi
prototypes of the cellphone?

(b) A part of a machine, which has a shiny outer surface, needs to be reverse

engineered. The laboratory has a noncontact scanner and Fused Deposition
Modeling (FDM) and Selective Laser Sintering (SLS) additive manufacturing
technologies.

i) Dcscribc with a schematic representation the scanning method used
in such a scenario

Write down five differences between the FDM and SLS methods.

16+2+3+41
(C03, P02)

11)

111)

1 V)

[5+51
(C03, P02)

11)

Q2. (a) Describe seven principles of Design For Assembly (DFA). Draw the necessary [141
schematic diagrams for illustration. (COl7 POI)

(b) The useful life of the product can be extended with a proper Design For 16]

Disassembly (DFD). Illustrate and discuss the self-replenishing loops for DFD. (COII POI )
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Q3. (a) A company is planning to buy a machinc. 'l'hcre arc two alternatives of buying

it. The following information of the alternatives have been provided.
Alternative 1 : Machine A has an initial cost of $18,000, an annual operating

cost of $3,000. and an expected salvage value of $3,000 at the end of its 5-year
service life
Altcrnativc 2: Machinc B costs $ 10.00(1 initiall\ . With an economic lifc of 3

years and no salvage value, it has an annual operating cost of 84,000.
If the required rate of return is 15%, state which alternative is preferred when
the alternatives are compared with

o Present worth
o Annual cost

[121

(CC)3, POI)

(b) A section of a 25 mm diameter solid shaft shown in Figure 1 below is drawn 118]

from AISI 1080 (quenched and tempered at 800'C) carbon steel for which the (C031 P03)
ultimate tensile strength becomes 615 MPa. During service, the shaft

encounters a bending moment that varies from –8 to 40 Nm. For a reliability of
98.5% and no thermal or miscellaneous effects, determine the safety factor

using the Goodman line. Assume that the fatigue stress concentration factor =
1 due to the unnotched shaft

„(
Figure 1. For Problem 3b
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Tables and Formulas

Table 1. Discrete cash po\v compound interest .factors for 15%

Single Paynlents Uniform Ser'es Payments Arithmetic Gradients
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Table 2: Surface fInish factor

Manufacturing

1.38
jRo_SeW

Grinding
&4a€hinillg or
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I lot roIllns
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High cycle fatigue limits:
Lo\vcr limit (.\- z l{l''}: for bonding. S; - fI !J.S

for axial loads, Si = o.TS.'1 H;

for torsion, Sl , € J-72.S„
Upper limit (.\- z 1It'’ c)r ! I>:): S: (I.S.'-’„

for axial loads, S: C).'iSS ,;
for torsion, S: '; 0.21)S„

Uf, .' . f„.,Ii.„ .f ,t„„, .V,’ (S:r IU -:-')
Fatigue Stress Concentrations: h= t 1 = ( K, – IIV.,
Modified Endurance Limit: S, - k l- k - Lt A'„, S:

Surface finish factor: k , f 'S'I ,
Size factor:

f 1 d < $ 1nm
k' { 1.189,1 '- ll: 8 ;nm ': d $ 2:>tintIn

S„ ,

S, r
Temperature factor: kc

I( e I i a b i 1 i t y fa C t O r : Au r r ( J F $ 1 : [ 1 1 1 ( ;i ) I + ( ) pS 08

Effect of Nonzero Mean Stress:

G„b„ p.„b.I,: f\ / : :? ’: +
GoodIll,in line: 1\ ! ? '' - T’“
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