
-‐	  So%	  smart	  materials	  with	  embedded	  
liquid	  metal	  microchannels	  for	  sensing	  and	  
actua8on	  in	  wearable	  robots,	  exoskeletons,	  
humanoids,	  and	  hap8c	  devices.	  	  
-‐	  Exis8ng	  methods	  for	  2D	  paBerns:	  Direct	  
injec8on[1],	  microcontact	  prin8ng[2],	  and	  
direct	  wri8ng[3].	  

To	  develop	  an	  automated	  and	  reliable	  
manufacturing	  process	  to	  fabricate	  a	  3D	  
liquid	  metal	  (e.g.	  eGaIn)	  microchannels	  to	  
be	  used	  in	  so%	  sensors	  and	  actuators.	  

•  Structure:	  80/20	  rods	  and	  ¼”	  
aluminum	  plates	  

•  Vernier	  calipers	  used	  as	  digital	  
readouts	  for	  smoothing	  tool	  and	  
needle	  posi8on	  system	  

•  Integrated	  with	  programmable	  Versa	  
Pump	  6	  5500	  Series	  

Manufacturing	  Process	  
A)Substrate	  è	  B)	  EGaIn	  è	  C)	  Substrate	  
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	   •  Shape	  protec8on	  mechanism	  of	  

completed	  EGaIn	  paBerns	  
•  Fine	  tuning	  of	  posi8oning	  parameters	  
•  Decoupling	  of	  length	  and	  radial	  

expansion	  sensing	  
•  Mul8layered	  paBerns	  Theory	  

Length	  of	  a	  microchannel	  used	  to	  derive	  
necessary	  parameters	  to	  control	  setup	  
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Resistance	  increase	  with	  axial	  elonga8on	  

Resistance	  increase	  with	  radial	  infla8on	  
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