
3.225 Electronic and Mechanical Properties of Materials 
Quiz 2 

July 13,2001 

An orthotropic fiber composite has the following elastic moduli: 

E, = 100 GPa v,, = 0.30 GI, = 30GPa 

E, = 20 GPa v13 = 0.25 G13 = 15 GPa 

E, = 10 GPa v, = 0.33 G, = 5 GPa 

and note that the Poisson's ratio is defined as: 
E ,  

Calculate the strain in the composite under the following stress state: 
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3.225 Elcetronic and Mechanical Pnopertie8 of Materials 
Quiz3 

July 27,2001 

1. Relaxation modiuhw data for PMMA at 115°C h i h a t e  hat a relaxation 
modulus at t = 3 x 101 hours is lb dynea/cd Cakuhte the thne to reach the 
same relaxation modulw at a tempemtun of 1300C. The glass transition 
temperature for PMMA is 1000C. 

(b) Metals and covalently boded ceramb have Young's moduli fhat are 
of We same order of ma 3ude but yield strength that are very difkrmt. 
Fixplain why mvalentlYf&ded a m m b  are inbhkdY hard while metab are 
in-soft. 

3. A wmpcment made fnrm 316 stainless steel (atomic v01ume = 1.21 x 1 p  
m3 and grain size of 0.1 mm) is loaded to a ccmsht ltniaxial stress of 100 MPa at 
a temperature of 10T. Cddate  the etegdy state, secondary creep rate 
atamdated with (a) vacancp diffusion and (b) p i n  bamdary difhian. Note 
that Bo3-'8 amitant k = 138 x 1109 J/OK and the gas amstant R = 8.314 
kJ/(mok OK). 

Cheep data for 316 stainless: 
Qv = 280 kJ/mole, D, = 3.7 x 1p m2/eec 
Q = 167 kJ/mole, 8D, = 2 0  x loL9 mJ/eec 
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