
3.225 Electronic and Mechanical Pmperties of Materials 

Test - Blutidty 
FridrJr Jdy 19,2002 

b) 3 Why me rub- dmcmt incompressible? 

C) 3 Why Qee the Youngt$ zndduii of aagstPllinematerial decrease with 
immmhg tempem- while t h e Y q ' s  nwxhahm ofa dkinnsaecswith 
~ m ~ m 3  
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3.225 Elect~onic and Mechanical Properties, of Miaterials 
M-cal Ropertiee: Test 2 

mday j~lly 26,m2 

yf At a temperature of 5WC, an amorphous polystyrene (Tg = 40°C) hias a 10 
minute relaxation moddus of 0.05 GPa. How long does it take to reach the same 
value of the relaxation modulus at a temperature of WC? (10 pints) 
The-ten-ture shift co-ta: 

lb) S p r i s z g ~ p t  d e b  can be lleed to represent the linear viscdastlc 
bduviou~ of polymers. The simplest such models are the MamvelI and Vaigt 
mod&wiUthespringanddiashpotin saiesand parallelI reepecYtvely. Deadbe 
Ue Wtatim of the Voigt s p h g ~ p o t  model. (5 points) 

What value of n is mf&ienS to initiate yidd in the m-h? (5 pointp) 

2b) Why is the intrhk lattice resJstanoe of covalently banded solids much 
~thanthatdmetale?(5points) 

2) D e s c r i b e t w o ~ ~ o f a l l o y i n g m ~ t o ~ t h e i r y i d d ~ .  
h e l o p  quati- clemi'Mng the increaee in yield stxmgth. 110 points) 

* 



-dataaregivenintheattachaitableS* ~ ~ c u k e t h e s t v a d ~ ~ t e  
creepstrainmtesfor316~~e(eelwahagrainsizeoflOOpatastressof 
150 MPa and a t e m p -  of 100(PC for: diffwid flow and power law aeep. 
The atomic volume fcK 316 S6 is 123 x lP d. Note that Bot-'s c m t m t  
is k = 1.38 x 10p J/*K and the gas constant R = 8314 J/mole/ O K  (10 points) 

39'- Thetwomainmechanlemsddiffueionaltlowareva~~cmand 
grain boundary diffu~im~. Why is the activation energy for vacancy clihsion 
higher than that far grain boluadary diffwim? (5 painte) 

A double edge botch epecimen of PMMA is loaded in tension. The width, 
& f & s e b m , - m B b  5 m d ~ d g e m t c h I e n g t h a  

ie3mm. Thefrecture~~ofthePMMAis0.5MPam~~2andtheyleld 
strengthis 75 MPa The geametricalhctory for the stmwintensityfaaor 
caldtion is 1.12 for a double edge notch specimeh 

Doeethekstepecimen~thereq~tsdaplancstrainfractuFe 
mtl(3 pints) 
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