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Prec is ion  i s  one  o f  the  mos t  cr i t i ca l  ind ices  o f  a  prec i se  produc t .  Grouped  random assembly  (G
RA)  has  been  proposed  to  ach ieve  h igher  prec i s ion  for  ba tch  produc t ion [] .  GRA i s  a  method  tha t  d i
v ides  component s ,  w i th  t o le rance  sor ted ,  in to  se rva l  groups .  Comp onents  in  each  group  are  then  ran
domly  assemble d  wi th  o ther  component s  in  corresponding  group  so  tha t  h igher  prec i s ion  can  be  ach i
eved .  Whi le  curren t  GRA dea l s  wi th  one -d imens ional  d imens ional  cha in ,  t h i s  paper  inves t iga te s  op t im
a l  grouping ,  i n  t e rms  o f  be s t  three -d imens iona l  (3D)  prec i s ion ,  for  assembly  o f  mul t ip le  compone t s .  
As  there  are  many  combinat ions  o f  match ing  groups  in  GRA,  w e  s tar t ed  wi th  min imum groups  o f  co
mponents ,  wh ose  d imensions  were  sor ted .  A l loca t ion  o f  matching  groups  o f  d i f f eren t  compon ents  are  t
hen  op t imized  by  the  Gene t ic  A lgori thm (GA) .  I f  the  resu l tan t  prec i s ion  i s  no t  sa t i s f i ed ,  groups  o f  p
ar t s  are  fur ther  increased to  improve  the  resu l tan t  prec i s ion .  The  i l lus t ra ted  assembly  example  o f  a  
dual -ax i s  ro tary  table ,  wi th  100 components  for  each par t ,  showed that  3D error s  can  be  reduced  f r
om 19 .4% to  51 .9% ,  compared  wi th  tha t  assembled  wi thout  grouping ,  by  four -group  GRA.  The  corre s
p o n d i n g  y i e l d  r a t e  t h u s  i n c r e a s e s  f r o m  77%  t o  
94% wi thout  rework .  The  y ie ld  rate  can  be  fur ther  increased to  100% wi th  20 -group  GRA.  The  meri t  o f  th i s  ap
proach i s  to  achieve  h igh  3D prec i s ion  for  mul t ip le  par t  assembly  wi thout  modi f icat ion  or  rework  o f  componets .  
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