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NIVERSITY OF PETROLEUM RESOURCES, EFFURUN
FEDERA&»ELI:TRTMW'I‘ OF MECHANICAL ENGINEERING i
202:4/2025 Ac;tfl‘cll'it Sessiun, Second Semester Examination ~—
£ CODE AND TITLE: GET 202/ MEE 214 - Engineering Materials. I
DATE: September 23, 2025, TIME ALLOWED: 2 Hours

INSTRUCTIONS: Answer four (4) questions only.
e diagratn elassily cagineering nuiterinls, [4 Marks|

2) With the aid of 2 (T G e oy i i,
Z.é' ((li- ;; ‘“:w (e seven crystal Battice systems and give example each of the element/compound that adopts their crystal system,

4 Marks| R s : ? : 2
{I o)A eylindrical alloy steel vod was prepared as a specimen for @ tensile test before it was further uscd for the production ol

automobile nniversal shaft, 11 the specimen was loaded with 350N weight and subjected to a stress of 56 MPa, Calculate the

1
e s G- Mauwks
diameter of the specimen. |J1 NMurks)

COURS

r(2.) What is heat treatment. [ Marks|
(2.1 State seven (7) objectives of hew treatment. |5 Marks]
+ . 4 g - (= " ; x . 1
(2.¢) List and weite o briel mote v fve (5} hest trenument processes commonly employed in engineering practice. I‘!E Marks|
N (3a) With the aid of 2 neat sketeh desw the three evystal lattice usually found in most of the metals. |6 Marks|
(3.b) The unit cell of chromium is eubic and contains 3 atoms. Caleulate the lattice constant in terms of the radius. Given that
: : 2 = 1
Cr =82g, Avogadro Number (AN) = 6.02 x 10™, Density of chromium = T2Mg/m’. 9= Marks|
(d.a) A Daey alioy consisting of 40%0 A& and OUY%s B.oand at o certain fempestiury, have two phases, @ (with 30% B) aad §§ o0 ilh
e : adkes . T ; 1
Tt By, e equilibeinm Determine the fractions of each phase.|9= Murks|
- . . Y 2 C\ e QIV\G"L
(d.h) State the theee main types ofbinary phiase diagram. ! 4
{4.0) State some applications of Phase dingram, |4 NMarks|.
«~3 (5.0) Discuss the effect of impurities on cast ivon. |8 Marks|
(5. Below is the Fe-C phase diagram, ealeulate the phases present at the cutectoid compositivn line afy temperature of

1538°C, 1200°C und 750°C . -~
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\\’ (67%) State Touy (1) ways Toadding can b applied o g .r...:;u:-].. 4 Marks| lg‘: Marks|
(6.1) What is Polymorphisin i metals, give exaomplé 13 Marks]

(GoepState and w vite a briel note vu cight (§) mechanieal roperties "‘rL'H.'f.l'ncer'm!',.m:ucrials. 1% Mupk |
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