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Answer any Five questions
All questionr .:ll equal marks

explain the elastic regibn, yield point, plastic

tr1il

1.a)

b)

Classifi,each olthe following failures bf identifl,ing its catcgorl'. and explain the reasons

lor each clroice in one or two sentences:

i) The plastic fiatnes on e\eglasses gradualll'spread and become loose.

ii) A glass bouI u'ith a srrall cracli breal<s into tuo pieces w'hen it is inrmersecl. i.r,hile still
hot, into cold uater.
iji) Plastic rgi55ors develop a srnallcrack jLrst in lrorrt t'rl-one olthe finger rings

iv) A copper \\,ater pipe lreezes and develops a lengthivise split that causes a leali.

v) The steel radiator fan blades in an autorrobile develop snrall cracl<s near tlre base ol
the blacles. [7+B]

2.a') An irlportant group of pollrners called therrlosetting plastics torms a ttetu'orl< structLtre

b1.,means olcovalent bonds betr,leen fie chain rnolecules. Ilori u'ould you expect these

to difler frorn other polyrrers as to the value olthe elastic modulus itnd tlre resistance to

creep delorrnation, and wh1"7

b) A plate with a ividth change is sLrb-iected to a tension load as shot'n in figure l. The

tension load is P:3800 N, and the dimensions are }1rr = 30. t't'r : 14, and / = 6 mrn, [t is

made of a polycarbonate plastic rvith yield strength o,,:65 MPa. In a tension test, this

material exhibits quite ductile behavior. final11' breaking at a strain around s;: I l0 to
150%. What is the safety factor against large amounts ol deforntation occurring irr the

plate due to yielding? [7+B]
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Figure:1

The plate shorvn ir-r figure 2 rotates rvith a constant angular velocitl'rr; aboui its axis' Thc

pressures p = q: 0' Determine the uott of'u"" u':Ijthe radial clisplacemerlt vvhen the

Iounlury conditions alternativell are gir ert hr :

Case I: Piate rvithoui a hole':' = O' Out"' 
"Ogt''R 

= b',of tlre plate is stress free'

Case II: Plate with a hole, a > 0' Stress free inrrer and outer edges'
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Figure:2

Distingr:ish bEt* een Hl drostatic stress-' Deviatoric stress and octaheclral stress [7+8]

Distinguish bet$'een the tneclranical behar iourr of isotropic and anisotropic rnaterials'

Explain the strcss-st'uin JtptnOence of elastic tnaterials' [7+8]

Discuss the important interactions rvith the environtnent for rvhich the stress field aroLrnd

a dislocation is resPonsible'

\\rliat are the clif ferert strersthering mecha,isrrs in rnetals? Explain the, [7-8,]

Whatistr'r'intling'll-louisitdifferentlrottttheusr-taltrlech:itlisnrsulteretlitlsgntitrrls
prolide fbr glide ol-] man'glide planes' 

,,.-, -+-^r.-r.t o,-r -o ,riqlor.nrions due to the f
Explain the interaction betri'een tivo parallel straight edge dislocations dr're to the forces

benleen cllslocations [7+8 |
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3.a)

b)

4.a)
b)

5.a)

b)

6.a)

b)

7.a)Explainthestepsofcraclitbrrnationalrdcracl'propagatitlnirlbritile,]*l::]'i]:].
b) What is tf-,e aiit"rence bet\\een the l'iiit,.f p"it-, lntttptncletrt contour intcsral (Jrc) and

critical crack tip stress illtensit), lactor (K c)'l IIori do 1l.rr, '''-tt"t''.e 
thern? [7+8]

8a)Wlratiscl,clicloadinganclhorrisitdift-erentfrolttstaticloading./
b) Deflne creep ar-id discuss lt, irpol.tu'lce in materials engineering' Discuss tlre desigrr

options to ,rini''i'" creep deformation' [7+8]

---ooOoo---

: :. ,

a


