~ Minoufia University
Faculty of Engmeermg
Shebin Ei- Kom Subject: Materials Sc. (PRE129°)
Final Exam.(2" term) el ) Time Allowed: 3 hrs.
Total Mark : 70 Date:03/6/2015 )
This exam. measures ILOs no. (a1, a3, a12, b2, b6, ¢5, ¢12, d3 )
Answer all the following Questlons '

First Year
Department: Power

QU"SuOn §’E§ - ‘ : ‘IOvuMark) :
A) Wme short notes on: o |

Resilience, Hardness, Tsughness Moduius of elasticity, and Poisson's ratio.
B) A load of 200 Kg is to be Jai ised at the end of steel wire . If the stress in the wire
- must not exceed 800 Kglcm what is the minimum diameter required? what wm be

5

the extension of a 3m length of the wiz re in this case ? Take E =1 x 10° Kg/cm? v
Question (2) _ | _ { 5 ’Viark}

A holliow circular shaft of 20 mm thick transmiis 294 z(W at 200 r.o.m. Deaerm ne th
diamneter of the shaft if shear sﬁfam due fo torsion isn't to exceed 8.6 X0 T déu,
modu us of ﬂgidﬂw as 80 GNfm” ‘

uuestmn §3‘ | l (5 Nark)

Stee! cube block of 15 cm side subjected to 3 ton ( tension ), 2 ton { compression ),
and 2 fon {tension)along X, Y, £ directions respectively. Determine the change in :
volume .- _ , . P
. Take E=2%10% and u=0.25

Lad

Question (4} ' ; { 20 Mark)

- A) Write short notes about: P&af ite, Ledoburite
B} Draw and label the iron {Fe} - carbon (T} eau iflibrium phase mags‘am showing the
cutectic and eutectoid reactions on the diagra '

C) Define the Toliowing phaseés present ';n «'mg iren -carbon phase diagram:

i

-‘austenite, ferrite, cementiie.
D} e::tﬂb“ the full annealing heat fr eatment process of steel
E) | Eor a 0.3% C sieel slowly cooled from EE% °$ to the room ie”npemm re deierm%n -
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i the composition of phases present just
temperature.

g eutectoid femperature roo



ii } The weight per @m: of proeutectoid ferrite, eutectoid "’emte and cementite ih“t
below the eutectoid temperature.

il For this steel. (0. "% C} draw a simple mpfesenm*{mn 3F the - ?awgeg in

mm%?m&,wm during the slow ¢« @gmg

@uestim{ﬁ‘k | . - T Mark)

Differentiate { using simple sketches or equations ) between the following:

e Grey and s sphercidal castirons. . | e
o Subs siuﬁmna% and interstitial solid solutions.

s 'Full annealing, normalizing and harde ening of stesl.

s . Eutecti and eutectoid. -
~GQuest m_j_m ’ : St DA : {20 Mark}
The siow cooling of n un’bcr of bismu ’:n {ﬁ%s, - antimony {Sb} alloys of different |

HES

- compositions gave the followi ing results:

“

% Arntimony & 20 40 | 80 80 100
“3""‘&' Y f\ff’\z P ?i’ 5’} 4 . ‘ ; " -
smperature aiwhich | o0yl 400 4s0 | 550 | 600 | 834
Solidification begins {°C) | _
‘Temperature at which 5 " ——

e i oy et el R 285 | 320 | 370 | 580 | e
Solidificaticn-ends {°C} . “

AY Usi t*’*‘e above data draw and label the bismuth {B%} - antimony (Sb}
equi sb 1 phase diagram.

B) Draw be cooling curves for alloys containing 0%, 40% and 100% antimony. .
C} Determir e @; ne composition and the weight pen m‘iage of the phases present in
an atioy containing 40% antimony at 500 °C, 420 °C, 230 °C and at room temperature.




