
CONFIDENTIAL

UTHM
universiti run Hussein onn Malaysia

UNIVERSITI TUN HUSSEIN ONN MALAYSIA

FII{AL EXAMII{ATIOI{
SEMESTER II

SESSTON 20rst2016

COURSE NAME ENGINEERING MATERIALS. 
SELECTION

COURSE CODE : BDA 20402

PROGRAMME : 2 BDD

EXAMINATION DATE : JUNE/JULY 2016
DURATION : 2 HOURS
INSTRUCTION : ANSWER FOUR (4) QUESTIONS

ONLY

THIS QUESTION PAPER CONSISTS OF EIGHT (S) PAGES

CONFIDENTIAL



CONFIDEI\TIAL BDA20402

Ql (a) Discuss imitative selection method. Support your discussion with at least
TWO (2) appropriate examples.

(5 marks)

(b) "Product as technical system". Apply this statement on an automobile.

(10 marks)

(c) Compare between ceramic and metal and sketch their tensile test profile.
(7 marks)

(d) List all the stages involve in design process.

(3 marks)

Q2 (a) Explain in details the important criteria in selection of tool
steel.

(b) Copper and Magnesium are non-feffous metals. List the
material.

steel and stainless

(8 marks)

properties of each

Q3

(3 marks)

(c) Aluminium is designated as IXXX or lXX.y. Describe alr digits in IXXXand lXX.y.

(4 marks)

(d) select oNE (l) suitable material for each of the following purpose and writeyour justifications:

(i) Bicycle frame
(ii) Coins

(10 marks)

Discuss in detail Two (2) factors that give interrelated constraint to materialsselection process.

(4 marks)

Describe briefly Two (2) types of design. Support your description with anappropriate example.

(6 marks)

A group of student needs to determine the optimum steer to be used for theirdesign of a mini bridge. The.design requires a75 mmround with a minimumhardness of 1500 Mpa.ten;il9 ri.ngtri ut about a % -radius position in thecross section. The steel will be heal heated in non-scffi atmosphere andwill be quenched in an agitated water uattr at velocity of 200ff/min. Determine

(a)

(b)

(c)
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the potenfial steel that can be used (using Figure e3(c) (D _ (v) and rabre e3(c)).

(15 marks)

Q4 (a) A part of a consumer electronics device as shown in Figure e4 (a) requires anaxially loaded spring to retum a mechanical piece to iti starti]rg)ocation. This
axial spring will be loaded in tension and must have the largest stored energypossible. In addition, the total mass of the spring must be eqial to mo. Assumethe diameter, 2r, is free, 

-buj the length, t,"is nxec. Use the 
"folrowing

information to answer the design qu"sti6ns beiow. E;";t rt"r.d-irrit" *iut
spring under the maximum shess, or: Energy =i?*rt (In this equation,

the maximum stress o, is the material property of the yield strength). The
mass of the spring is m = mrLp

(i)

(ii)

what is the measure of performance, p, for this design?

(1 mark)

Derive the materials selection criteriotr, M, using the mass constraint
(2 marks)

(b) A particular design asks us to choose a material using M = +.For a prot of;:
tos @) [x acisJ versus tos @ [y uisJ,determine *" *"f" of the selectionline.

(2 marks)

use the selection chart in Figure e4(c) to determine the subset of materials
with a Young'smodulus (E) less than I Gpa and a selection index M =t
greater tl,nnM =lx't 

'l- t I 
,nrrr na#o-i^r^ --.:aL,o-L*rJ. Show your materials with a sketch on the

selection chart clearly in Figure e4(c) to indicate the selection region. you
HAVE TO ATTACH Figure a4(;) *ith you, answer sheet.

(c)

(d)

(e)

Discuss details of compounding polymer. please include
terms in your answer.

List FIVE (5) common aspects to be considered in the
for refractory.

Justi$r the importance usage of composites in aircraft and airframe.

(5 marks)
FOUR (4) general

(10 marks)
selection of materials

(5 marks)

(5 marks)

Qs (a)
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O) PQR ceramic was sintered and weight 335 grams when dry, 235 grams when
zuspended in watero and 335 grarns when wet. The tnre Oensity ofi r"r"ric it
4 glcm".
(t) Determine the percentage of closed porosity of this ceramic product.

(6 marks)(iD In your opinion, what is the process that may have been t*ough ;y
PeR ceramic? Discuss.

(4 marks)

(c) Determine the composite modulus of elasticity for polyester reinforced with
60 % volume of E-glass if under condition:(i) isostrain

(ii) isostress

Given : Epolvrsrer : 6.9 GPa and Ee-em s=72.4 Gpa

(d) Explain the classification of polymer.

(4 marks)

- END OF QUESTIoNS -

(3 marks)

(3 marks)

{nmAHUil u,i!u r??.{rg nuii"A F,!f, ;,raw R0. .: .i rftr4
i

.jjgt.'ilffif mrrJ {hgditfi .,*, iti**r,rq*
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