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1. (a) Bone is an orthotropic material, with the follaving &tic comtants: 

Calculate the elastie sbtain d t h g  from an applied stmm field: 

where Q is the atomic vdume, Explain why the Young's m d d m  of cxyddh  
m a r ~ i s ~ ~ % r y t t r e ~ ~ w h t E e d h a t b r r u b i s m t r o ~ b y  
theSecl0ndta-m ~ v e a n e ~ i o n f o r t h e Y ~ 1 3 d u l u s o f c r y s S a r l l i n e  
r a e r ~ i n ~ o f t l p d ~ ~ a n d t h e a ~ v o l u m e .  

- 

(c) Explain fhe origin of the bow-& on PohmBs ratio for an hdmpir makdak 
-1 < v < 0.5. Why to rubbers have value of Poimdr mfio appfoadring OS? 



2. ( a ) h a l u m i n u m a l l Q y ( c r , = 2 4 0 ~ a ) ~ ~ t ~ ~ t o t h e  
following ertffge state 

Daes the c w n v t  yield slccording to the van Mises criterion? 

(b) Why axe e o v m  bonQed matedals htzimkdy hard while metab 
are in- soft? 

3. (a) What changes oecu at the transition temperahue that Iead to 
vsecloelastic~vio~f m m q b p o l ~ ?  

(b) -be two m e  of M w i o n  that give r h  tzr di f fdod  flow 
3 creep behavim inmetab. 
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