Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering - SEMESTER -2 (OLD) - EXAMINATION — Winter-2025

Subject Code: 4322101 Date: 31-01-2026
Subject Name: Physical Metallurgy-1I

Time: 10:30 AM TO 01:00 PM Total Marks: 70
Instructions:

1. Attempt all questions.

2. Make Suitable assumptions wherever necessary.

3. Figures to the right indicate full marks.

4. Use of simple calculators and non-programmable scientific calculators are permitted.
5. English version is authentic.

Q.1 (a) Define metallurgy and list the various branches of metallurgy.

et ofl cautvall AW U deofl [QQYU @il of [Are vlotlal.

(b) Differentiate between crystalline and non-crystalline solids.
(SR c8et AR oAlol-(SrcAlSot AALS A ol dgleld wul.

(¢) Explain the metallic bond in detail.
allca ol [Qotdalr aHomAl.

OR
(¢) Define APF, write down its formula and calculate the APF of FCC crystal system.
APF ofl callvail AU, doj Yo AWl Al FCC (32 RIaH 12 APF 20l

Q.2 (a) Give the stacking sequence of SC, BCC and FCC crystal structure.
SC, BCC 3al FCC (52 @ 5UR ofl R($oL Rsclodt cull.

(b) Write down the name of metal having BCC and FCC crystal structure.
BCC 3l FCC (52 25U YRl tld ol otid Aul.

(¢) Explain the hume rothery rules for making solid solutions.
AAls Aot cotlal Mol YH AU ol [AAM AHA.

OR
Q.2 (a) E.xplain grain boundary as a defect.
8ot wlGos 3 Wil d3E UMl

(b) Differentiate between metal and alloy.
N2 Aol AU AR ol dAgleld WM.

(¢) Draw (1 11),(100)planeand [0 1 1], [1 O 1] direction for simple cubic structure.
Raud s(As @5A HIRZ (11 1), (100) WQet Aa [0 1 1],[1 0 1] (&2 ERL.

Q.3 (a) Listout various point defect.

QU WS o2 wiHlA of (A2 olotlal.

(b) Explain edge dislocation with sketch.
A5% (33 Uot As(A UR A AuHsLAL
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List the seven crystal system and write down their lattice parameters.
Ul [Bred @M of ([Are ololldl WA Aol A2t URAH 2R cvll,

OR
Draw the cooling curve for pure metal and alloy.

9 tld U Al 12 s(AdL sd €.

Explain the nucleation and growth of crystal.
($ect ol oY(EAUN U B U AHSLAL

Define isomorphos and draw and label the isomorphous binary equilibrium diagram.
ABUHSR VAR 53 W USWHEU U3 SLAUM E1R Ul AUA §

Define alloy and give its example.

Rsttild A AR 5w Agf BELEQL WU,

Write down the statement of gibb’s pages rule and also write down its uses.
(Plot otl 323 oll [A2AM of RAEt AVl Aol Aotl BUAN AL

Discuss the allotropic transformation in pure iron with neat sketch.
YUS WU WA Y& AU Ul AAMUS URcdotoll AU 5.

OR
Give the name of etchant used for carbon steel.
slolotl LA HIZ AURLAL BUoR oll ollH WU

Explain the lever rule and write down its uses.
AlaR 3 AU A Aal Aotl GUAN AVl

Draw and label the equilibrium diagram for two components, completely soluble in each
other in liquid state and completely insoluble in each other in solid state.

Yalgl RAAHE Asollol AYRudl slcad A ot dceml Asollostul Aysiudl
waled slal Al A yesl 12 SEARAEUH sl E1RL AR ol [AEUCL 53

Define the term “Resolution and Magnification”.

"Ry 2let U ARA(SF 2" AGEA cRulVARLA 5.

Draw and label Pb — Sn binary equilibrium diagram.

Pb — Sn cllSat3| SR sl 1R 1A ollH AE Ut 53,

Explain the steps of metallography
HalAU Sl ol R WL AL

OR

Differentiate between micro and macro examination.
HLESL Wl A5l WeAL™ LR oll dAsleld WML

Explain the need of mounting of specimen.

ARAA ol HIABL ofl 23R UM

Draw the neat sketch of metallurgical microscope
Nedslsd HIEs1RsU ol 269 vus(A €120
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