
1 . C'o11sidc1- each apldicatio~i helo\v and select [lie ~ O S I  approprial:e 1ilal.esial fr.om [lie 
follo\uing list (and zxplaiii \,\illy du YOU tlii~ilc i t  is llie best clioicc) : an aluminu~n 
alloy, SiC (Clerariiic), Stcel ([7e-0.05'XC'-2%,M~~) ( 10%)) 
a. A malerial Tor cons ln~cl~on of a vessel tlesigned lo conlajn liquid nitrogen at 

-.-,77"1< 
b. A ri~alcrial that I I IL IS~ .  retain its stiffriess at elev;lted temperature b11t will not 

cxl,el.ience i l~l lx~ct  loading. 

2. (jives ~>llysrc;~l al.gullicnts for- \vliy slccls havc a clcfin~te yield pol111 \vhile Al and Cu 
do tiot, Based on lliesc a~.gumcnls, \vliat type of yicltl bcliaviot~r \vould you prcdicl 
To1 amol plious pol y mcr-s'! ('I OO/;,) 

3. 1,ist three \\lays i l l  which a n~elal can he  slrcngllicnetl by hindcririg the 111oIiori of 
dislocat~o~is. I>~scuss Ilicse slrengllicning niecl ia~i is~~ls  fro111 a physical point of view 
a11t1 rnclicacc wlietlicr or not tlic indicaled ~ncclianisni \\lould bc stro~lgly 
te1iil7e1.dt11.c-dcpcntlcnl. ( I 0%) 

4. 1)cscribc how dcgrec ofpoly~iicriz,alion, n~olccular wciglll, cross-linlting and degree 
oI'crysIaI1inrly attcct po ly~ i~c r  bcI1avio1-'? Wliar causes 11ic rnatcrial lo s111 inlc cluring 
[lie i~ijcclio~l niol(111ig process ant1 wlial lo do lo rctlr~cc tlic slirinltage'? ( l O % )  

5. Wliy d o  raligi~c fai1~11'e ortell 01-iginatc li-orn Ilic suslace'? I-J~ltlel- \vl~at conditions would 
you cxl~ccl llie faligue hilures to i~i i  liale li-om the i nlerior o l- (lie coriipoi~cnl'? What 
\voul(l you (lo lo prevenl llle fatigue T~.aclurc? (lOO/;,) 

6. Tile str-ess-slrairi cul.\les fo~' tli~.ee ~iialc~.ials arc shown hclow. a) Which niatel.ial has 
[lie Iiiglles~ ~iiutlr.~ltis'? 11) M'liicli material has (lie Iiigl~est duc~. i l i t~ '?  c) Wliicli 
~iiatcrial has [lie liigliest lougllness'! tl) Wliich niaterial is n-lore lilcely lo be polymer'? 
( 1  0%) 

,~/111111/c~ 

7. 13sicfly d c s c ~   he 17rcI<'s fils1 law ofdifli~sion ancl I;rcIc's secontl law o r  tlifli~siori 
( I O'X,)  

8. Wliy are IX 'C '  ~iict;ilc generally niolt. cll~cr~le tlla~i IICI' o r  I3CC' nietals?(lO'%) 
9. Briefly c x p l a i ~ ~  the rollowing tcr1iis/l7roccsses (1) l3ulcclic ~.caclion (2) glass 

transiriori Iempel.acure (3) Arrlieliius cquatioli (4) Gntlul.ance liliiit (5) Slip system I 


