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Question 2 

 
a) Discuss the steps that you would undertake when carrying out some FEA using the acronym 

‘S.I.M.P.L.E’ to help structure your answer. 

[12 marks] 

 
b) With the aid of a diagram explain how using FEA earlier in the design process can be used to reduce 

conceptual development times and lead to better designs. 

[8 marks] 
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Formula Sheet 

2

2

dx

yd
EIM   

  2cos1
2

1
cos2   

  2cos1
2

1
sin 2   

 

𝜎𝜃 =  
1

2
 (𝜎𝑥 + 𝜎𝑦) +

1

2
(𝜎𝑥 − 𝜎𝑦) cos 2𝜃 + 𝜏𝑥𝑦 cos 2𝜃 

 

𝜏𝜃 =  
1

2
(𝜎𝑥 − 𝜎𝑦) sin 2𝜃 −  𝜏𝑥𝑦 cos 2𝜃 

 

𝜎1,2 =  
1

2
 [(𝜎𝑥 + 𝜎𝑦)  ±  √(𝜎𝑥 − 𝜎𝑦)

2
+  4𝜏𝑥𝑦

2   ] 

 

𝑡𝑎𝑛 𝜃 =  
𝜎𝑝 − 𝜎𝑥

𝜏𝑥𝑦
 

 

𝜎𝐻 =  
𝑝𝑑

2𝑡
 

 

𝜎𝐿 =  
𝑝𝑑

4𝑡
 

 

Δ𝐿 =  
𝑝𝑑

4𝑡𝐸
 (1 − 2𝜐)𝐿 

 

 

Δ𝑉 =  
𝑝𝑑

4𝑡𝐸
 (5 − 4𝜐)𝑉 

 

The change in diameter =  2
4

2
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pd
 

 

 

𝜎𝐻 =  
𝑝𝑑

2𝑡𝜂𝐿
 

 

 

𝜎𝐿 =  
𝑝𝑑

4𝑡𝜂𝐶
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Spheres 

t

pd
H

4
  

 V
tE

pd
volumeernalinChange  1

4

3
int  

 

Joints 

Cylinders 

L

H
t

pd




2
  

C

L
t

pd




4
  

 

Spheres; 




t

pd
H

4
  

 

  



Page 4 of 4 

 

Cantilever Beam with concentrated load at the end 
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Cantilever Beam with uniformly distributed load 
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Simply Supported Beam with uniformly distributed load 
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Simply Supported Beam with central concentrated load 
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