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Numerical	
  vibra-on	
  analysis	
  is	
  one	
  of	
  the	
  core	
  skill	
  sets	
  at	
  Predic-ve	
  Engineering.	
  Our	
  work	
  has	
  been	
  tested,	
  shaker-­‐
tabled	
  and	
  in-­‐the-­‐field	
  benchmarked	
  with	
  -ghtly	
  correlated	
  outcomes	
  on	
  every	
  model.	
  An	
  industry	
  axiom	
  for	
  vibra-on	
  
work	
  is	
  that	
  a	
  numerical	
  model	
  is	
  normally	
  no	
  beBer	
  than	
  within	
  20%	
  of	
  reality.	
  Over	
  the	
  years,	
  our	
  models	
  have	
  
consistently	
  been	
  within	
  10%	
  of	
  experimental	
  measurements	
  and	
  our	
  mode	
  is	
  typically	
  5%.	
  Our	
  clients	
  have	
  come	
  to	
  
expect	
  such	
  agreement	
  and	
  they	
  understand	
  that	
  it	
  is	
  due	
  to	
  our	
  hard-­‐won	
  experience	
  in	
  the	
  idealiza-on	
  of	
  engineered	
  
systems	
  into	
  high-­‐fidelity	
  finite	
  element	
  analysis	
  models.

Summaries	
  are	
  presented	
  to	
  show	
  a	
  por-on	
  of	
  the	
  work	
  that	
  we	
  have	
  done	
  over	
  the	
  years	
  in	
  the	
  fields	
  vibratory	
  
conveyors,	
  automo-ve,	
  scien-fic,	
  manufacturing	
  and	
  avia-on.	
  Many	
  other	
  examples	
  are	
  available	
  for	
  discussion	
  but	
  
these	
  projects	
  provide	
  dis-nc-ve	
  insights	
  into	
  how	
  we	
  build	
  and	
  benchmark	
  our	
  analysis	
  work.
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Normal	
  modes,	
  frequency	
  analysis	
  and	
  transient	
  dynamic	
  analysis	
  
were	
  applied	
  to	
  the	
  design	
  of	
  novel	
  vibra-ng	
  conveyor	
  systems.	
  
Predic-ve	
  Engineering	
  was	
  able	
  to	
  provide	
  “first	
  -me”	
  correla-on	
  
with	
  experimental	
  results.	
  Analysis	
  work	
  laid	
  the	
  founda-on	
  for	
  
wide-­‐spread	
  adop-on	
  of	
  FEA	
  based	
  vibra-on	
  simula-on	
  at	
  Key	
  
Technology.	
  This	
  partnership	
  con-nues	
  today	
  with	
  follow-­‐on	
  
coaching	
  and	
  training.
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Normal	
  modes	
  analysis	
  was	
  performed	
  on	
  a	
  series	
  of	
  
driveshaS	
  and	
  cold-­‐spinning	
  motor	
  testers.	
  Each	
  
model	
  was	
  blind	
  benchmarked	
  against	
  experimental	
  
data	
  and	
  found	
  to	
  be	
  within	
  4	
  to	
  8%	
  of	
  experimental	
  
data.	
  Analysis	
  work	
  was	
  used	
  to	
  document	
  new	
  
designs	
  to	
  up-­‐stream	
  clients	
  and	
  to	
  obtain	
  approval	
  for	
  
large-­‐scale	
  manufacturing	
  implementa-on.
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Although	
  the	
  normal	
  modes	
  analysis	
  of	
  single	
  component	
  structures	
  or	
  glued-­‐together	
  assemblies	
  is	
  rou-ne,	
  these	
  
models	
  required	
  exac-ng	
  precision	
  due	
  to	
  their	
  high-­‐technology	
  requirement	
  as	
  part	
  of	
  an	
  electron	
  microscope.	
  
Vibra-on	
  work	
  was	
  validated	
  against	
  experimental	
  measurements	
  and	
  found	
  to	
  be	
  within	
  3	
  to	
  5%.	
  Analysis	
  work	
  allowed	
  
the	
  client	
  to	
  proceed	
  to	
  manufacturing	
  with	
  no	
  further	
  tes-ng.

Scien-fic	
  Components	
  and	
  Instruments
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Assembly	
  line	
  equipment	
  for	
  the	
  op-cal	
  inspec-on	
  of	
  
LED	
  panels.	
  The	
  frame	
  structures	
  held	
  the	
  panels	
  while	
  
they	
  were	
  op-cally	
  scanned.	
  The	
  camera	
  movement	
  
created	
  random	
  vibra-ons	
  within	
  the	
  frame	
  that	
  
affected	
  the	
  image	
  quality.	
  Normal	
  modes	
  and	
  
frequency	
  analysis	
  work	
  led	
  to	
  improved	
  designs	
  that	
  
allowed	
  faster	
  line	
  speed	
  while	
  improving	
  image	
  
quality.

Assembly-­‐Line	
  Manufacturing	
  Equipment
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Avia-on	
  hardware	
  presents	
  special	
  challenges	
  due	
  to	
  an	
  exac-ng	
  and	
  
demanding	
  service	
  environment.	
  Normal	
  modes	
  and	
  frequency	
  sweep	
  
analysis	
  work	
  has	
  been	
  validated	
  against	
  shaker	
  table	
  work	
  on	
  several	
  
occasions.	
  Project	
  work	
  con-nues	
  to	
  this	
  day	
  with	
  follow-­‐on	
  work	
  with	
  
thermal	
  and	
  drop-­‐tes-ng	
  analyses.	
  	
  


