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Dim e ns ions  and Units  for Finite  Ele m e nt Analys e s

Back ground:
Finite  e le m e nt program s do not cons ide r th e  units of give n q uantitie s  , it is  th e  us e r's  
re spons ibility to e nsure  th at th e  give n num be rs  h ave  cons iste nt units.  Th e re  are  
num e rous diffe re nt s e ts of units th at can be  us e d w h e n pe rform ing FE s im ulations. Th e  
be st s e t of units w ill de pe nd on th e  proble m , typically th e  m ost accurate  re sults are  
obtaine d if th e  units are  ch os e n such  th at th e  value s of th e  input q uantitie s  to th e  FE 
s im ulation are  close  to unity. By h aving th e  input q uantitie s  close  to 1, th e  influe nce  of 
round-off e rrors and truncation e rrors are  re duce d.

Base  dim e ns ions:

  Le ngth  in m e te rs  (m )

  Force  in Ne w tons (N)

  Tim e  in s e conds (s)

Th e  follow ing dim e ns ions ne e d to be  us e d:

Base  dim e ns ions:

  Le ngth  in m illim e te rs  (m m )

  Force  in Ne w ton (N)

  Tim e  is  s e conds (s)

Th e  follow ing dim e ns ions ne e d to be  us e d:

Case  1: SI units Case  2: SI units (sm all parts)
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Usage  e xam ple :  if th e  de ns ity = 1000 

k g/m
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, th e n in th e  FE program  spe cify th e  

de ns ity as 1000e -12.

[Pre s sure ] =

[Stre s s] =

[Ve locity] =

[Acce le ration] =

[Mass] =

[Volum e ] =

[De ns ity] =

[Ene rgy] =

Base  dim e ns ions:

  Le ngth  in m icrom e te rs  (µm )

  Force  in m icro Ne w tons (µN)

  Tim e  in s e conds (s)

Th e  follow ing dim e ns ions ne e d to be  us e d:

Case  3: SI units (sm all loads)
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