
1. Mathematica solution for necking, 
Necking should occur where dP =0  
 
ε=Log[(A0/A)] 
 
σ=K εn 
 
P=K εn A0 Æ-ε 
 
 
Taking derivative of P with respect to e and equating it to 0, 
  
Solve[D[P, ε]m0,ε] 
 
{{ε→n}}



 





 
2. The total moment, 

∫= rdAM t )(τ  
From Mathematica, 
 ‡rr+t‡02 πr τ r Åθ År

 
2 π r2 t τ+2 π r t2 τ+2/3 π t3 τ 
 
Since t is small, higher orders are ignored 
  

 
 
 
 
 
 
 
 

 
 
τ=Mt/(2 π  r2 t) 
 
σ = Fz/(2 π r t) 
 

σ1 = σ/2+
Kσ

2O2 + τ2
 

 

σ3= σ/2-
Kσ

2O2 + τ2
 

 

σ1 = Fz/(4 π r t)+

Fz2
16 π2 r2 t2 +

Mt2
4 π2 r4 t2

 
 
 

σ3 = Fz/(4 π r t)-

Fz2
16 π2 r2 t2 +

Mt2
4 π2 r4 t2

 
 
σ2 =0 ; Plane stress state; 
 
 
You can find maximum shear stress= (σ1-σ3)/2 
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All other problems should be relatively straight forward. 


