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THREE  

 

FEA can be used to make the design process more efficient.  Discuss this by considering the 

following; 

 

a) How this influences the building of physical prototypes and testing in product 

development. 

[6 marks] 

 

b) How both conceptual designs and designs taken through to production are influenced. 
 

[8 marks] 

 

c) Using FEA as a verification tool and a design tool. 

[6 marks]  



Page 2 of 3 

 

 

FORMULA SHEET 

 

Energy  

 

AE

LP
U

2

2

    Strain energy in tension 

AG

LQ
U

2

2

    Strain energy in shear 

EI

LM
U

2

2

    Strain energy in bending 

GJ

LT
U

2

2

    Strain energy in torsion 

P.E. = mgh   Potential energy 

K.E. = ½ mv2   Kinetic energy 

 

 

Bending/Torsion 

12

3BD
I NA    Second moment of area of a rectangle 

INA = IG + Ah2  Parallel axis theorem 

64

4d
I


   The second moment of area of a circular shaft. 

 

32

4D
J


    The polar second moment of area of a circular shaft 
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Buckling 

k

L    Slenderness Ratio 

A

I
k     Radius of gyration 

 

2

2

L

EI
Pe




  Buckling: pinned-pinned 

2

2

4L

EI
Pe


   Buckling: fixed-free 

2

24

L

EI
Pe




 Buckling: fixed-fixed 

2

22

L

EI
Pe




  Buckling: fixed-pinned 

2)/(1 kLa

A
P

y

R





  Rankine Load 
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