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Problem Set #3 

Due Monday, November 9,2009 

You wtluld t ikc za solid-sol u t i o n  strengthen aluminum. You have the entirc periodic table at 
your disposal! Let's calculate which elements are viable as interstitial strengtheners. 

1 .  Altliough tlic wtlole periodic table may be available to you, there may not be 
~hct.niodyni~mic rIat;~ Ibr all choices. Star1 by collecting togelhcr all the phase diagrams 
for binary AE-X aIIoys. (Hint: I f  you use VERA, you can l?nd tlie "ASM Handbooks" 
onlinc: h c s c  havo all the phase diagrams.) Make a list of all thc candidate elements that  
11;lve hinary phase di;igrarns with aluminum. 

2. Based ONLY on thc phase diagrams. which elements are your hest hope for solid 
solution strcngllrening? For this problem, DO NOT consider the stress ficld or modulus 
el'rccis; urll y consider the phase diagram! (Hint: what does a phase diagram tell us about 
the sotid soEurion phiise of FCC Al?) 

3. For ; i l l  of the candidate elements in Problem 1, evaluate the modulus effect; which 
elcrncnts 1i:ivc the strongest interactions with dislocations on this basis? (Yes, you may 
have lo look up inoduli) 

4. For a l l  of [he c:~~ldiclate eIetnents in Problem I .  evaluate [he stress field effect; which 
c l c r r ~ e n t ~  t ~ ; ~ v c  tlic strongest interactions with dislocations on this basis? (Yes, you may 
h;lvc to look u p  mctiillic radii) 

5 .  Finally. hascd (In tlic nhc~ve thrcc questions, select your favorite cl~oicc For strengthening 
alunrinuln hy sol id  solution strengthening. Explain briefly why i t  is a _good choice 
rclirltive to all olhers i n  [lie periodic table. 



MIT OpenCourseWare
http://ocw.mit.edu 

3.40J / 22.71J / 3.14 Physical Metallurgy 
Fall 2009 

For information about citing these materials or our Terms of Use, visit: http://ocw.mit.edu/terms. 

http://ocw.mit.edu
http://ocw.mit.edu/terms



