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Tat  1: BlPsticitg, VieC&clPstfdty and Flasitldgr 
October 2 1 , m  

1. (a) Prove the recipmcal datlon: 

taking the Poisson's ratio as: 

(b) A rigid die is d e w  to take a cy- specimen. A tramwed J 
isotmpic 

c 
specimen Js placed into the die such that the iaotmpic plane 

(x,-XJ is m d  to the axial ciimdim of the cylinder, XI. The 
isloadedintheaxialdire&bn(X3and~elaatic 

gbut  the lading. The elmtic ~ ~ t s  of the material of the 
spdmm give a hydrdatic strew atate in the specimen. How are the 
elastic constants &, E, v,, and v, related? 

What 'vea riee to Ithe linear relathship Ween stress and strain for 
u y 3 & n a ~ & t S I n a l l ~ ?  

- - 



2, T h e ~ ~ d u l u s o f  l ~ ~ ~ l a t e ( P M M A , T = l O O C ) l a  
910eninthe~e~r.sf;lomchcn~timertrtempa~of~1~ plotthe 
rbcatiun moddm as a fundim of t h e  for a temperature d 120C. on the same 
plot Don't forget to h a d  in this page with your mlutiom. 

fia. 6.9& Comprriean oL daubls A b w d  model with relaxation bshavh 
of PMMA at lIS%, from Fig, 0.24. 



3. (a) A wire drawing die is ussd to d w e  the dhmekr of a wire from 0.2" to 
0.18". The wine is fed into the die (at the 0.2" diamete?r end) at a rate of 1" per 
mixlube. What is the  mi^ at which the wire  exit^ the die? 

(b) Arirarlarb1Layerplatrebath&filmdonema~withaYoltngJ~ 
m o d u l ~ b o f E , a y i d d ~ a ~  a n d a m t o f  thennalqandonofq, 6* kck ybf 
on a thiclr subgtrate (with proptim B, t+ andd is heated by AT above the -d 
h p r a t t m  a wMch the bilaym is strew-k Find the AT t~ totiate giclding in 6, 6 b* 
the thtn film ueing the van M k s  critaim 1' 

Gb 
(c) GiventheatreasfWdrrnnmdasc~ardisl~~~~Zs u&=- caldatrethe 

2ar' 
elaatIc~~perUnit l*af*t lonI l .na* 
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