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1. (2 Azuuu) venanvuzdAyveslanzun 2 Usenis

2. (3 azuuw) slueanuvanevesidanay (Composites) wiananiieteidanann 3
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3 (2 pzwul) vondnwaurdfgueagsniinu 2 Usens
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......................................................................................................................................................
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.....................................................................................................................................................

6. (2 AZLUU) DR UNYANUYINNEURIUSBUT (Bronze) wEauMIUBNANLLANANNSENIN Tin

bronzes wayz Aluminium bronzes

......................................................................................................................................................
......................................................................................................................................................
......................................................................................................................................................

......................................................................................................................................................

8. (5 Azuuu) Tassadrandnanunsadanagulaidu 7 svuu fleglsthe uaglinelasaing
FUUIN 3 FEUU

......................................................................................................................................................
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9. (2 AZLUY) BBUNEANNNINBLAZAILLANATYRY crystalline wae amorphous

10. (@ Azuun) Whnalassad1auuy FCC wae BCC wiouvsndegdlansniilaseeaing

FINaMUNBENNaY 2 A8

a ] 1 [ v € [ 1%
11. (2 AZLUY) BEUNBAIULANANITEUIN IMaNNAIAITUDY (carbon steel) wag annan

nau (alloy steel)

12. (2 Azuun) Tassadaduiidniigalu crystal attice BT oo
13, (3 Aazwuu) When alloys (two metals) are cooled from liquid to solid state there
are three possibilities. What are they? ilelavewien 2 vianauiiu (alloys) gn¥n

LAY ] v [y = v
Whiusanaauzeaven dannzveuds andululd 3 dhwg Aeoglsdng
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14, (6 pzuuw) Wanuvuievesmsslull solidus line, liquidus line uag solvus line

wiounaguuseneu

Solidus line A

Liquidus line o

Solvus line A9

15. (5 Azuuw) TWesUIgANULANENIDIEa1TAYa8TDIMTe S¥MINe substitutional solid

solutions uag interstitial solid solutions W51 AN INANTAZAILVINADY
Usenaume

16. (6 AzLuY) WOSUIYAIULANANNTENINNTEUU solid solution Seuu eutectoid lay

J¥UU eutectic

e
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17. (4 Azuu) 3NNLT83 Hume Rothery (Hume Rothery Rules) Aesuretistadeunil
nansEVURRAlNLaLnselunsaratsLu substitutional solid solutions T¥usnin

YaduRenan Hezlsting uarinansynusenals

18. (8 A¥WULW) Explain the cooling sequence of hypoeutectoid steel (0.6%C) and
hypereutectoid steel (1.2%C) from liquid state to room temperature in detail.
(83w dnwaiemsidusiveananndn hypoeutectoid (0.6%C) wag aNNAT

hypereutectoid (1.2%C) 91nvaAnaIRRNTRUNIVRY WiauNAgUaNYuE
lassainganialsenauna 2 nadl)
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19. (12 points) Draw Fe-Fe,C phase diagram and label the phase fields. Discuss in
brief the different reactions that take place in this system. (give details as much
as you can) Avamalaesunsuveandn-guulnd UONSIWALLBLATDANAR

Qs

USenee gaunniifiddy (dsuaziBunlviuayiian))

Temperature (°C)

%C

B
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20. (6 AZLUL) DFUNEAUKNIETBIANIN “Heat Treatment”

uazAMAAIN Heat treatment fnasdnslsaoauiRidanavedavsnan vieviliauTn

Jadlavenauvasunladiuagelsing

21. (4 Azuuy) Compute the percent pearlite and cementite in steel containing 1.1%
carbon (WulniUesidusues pearlite wag Wesidusaae cementite Tumdnndni

finnsuau 1.1%)
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22. (6 A=) Explain why martensite is hard. (2 points) UBNLARKA
What is the crystal structure of martensite? (2 points) TAssadend@n
Show the position of carbons in unit cell of martensite. (2 points) QLB RIMVIALEN

ANSUDY

23. (8 mzuuw) Differentiate between TTT diagram and CCT diagram

You have to give all details such as the meaning of these two diagrams, and how

to use these diagrams.

THUBNAUUANANISEWINS TTT diagram wag CCT diagram lnssasuaniiuaziden

FVLALAZAUVLNEUDY diagram Tisaes NEouvisisn 3y diagram visaes

oE (A @v11319)) 135a39ta1e 191 Radiant Tube



