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Existing Research :Saul Griffith
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GIK

How to make Saul’s Thesis at a micron ?

How to make 3D objects ? 

Cut in 2D

Assembled in 3D

Space filling voxels

Press fit : reversible

Multiscale

Multimaterials



Material Set
Plexiglas, Stainless Steal, Foam, Plywood , Kepton …



Multiscale

1m

1cm

1 mm

200µm

1 µm (below eye resolution), between atoms and macroscopic



Microscopic vs Macroscopic
• Compression
• Tension
• Stress pattern
• Fatigue
• Error Reduction
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Tension



Causes of Friction

FNB

FNB

Normal reaction 
due to beam 

bending :
Fnb

FNC

FNC

Normal reaction due 
to beam 

compression:
Fnc

T U S H A R   M A H A L E
Dept. of Industrial Engineering:    NC State University

Fn = p*Fnb + (1-p)*Fnc
Fc=µFn



GIK joint variants & Pull test

T U S H A R   M A H A L E
Dept. of Industrial Engineering:    NC State University



Hysteresis  

T U S H A R   M A H A L E
Dept. of Industrial Engineering:    NC State University



Coefficient of friction

Normal load of 44.5N
µ=0.337

T U S H A R   M A H A L E
Dept. of Industrial Engineering:    NC State University

Fn = p*Fnb + (1-p)*Fnc
Fc=µFn







Error Reduction



Bonus : Material Tuning



Material Tuning



Active Materials
Conducting, insulating : Electronics ? PCBs ?
Transparent, opaque : Optics ? 
Different refractive index : Photonic Crystals? 
Soft, hard : Joints ?
Conducting, Semiconducting : Transistors ?

= ?



GIK 
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The head

Blade 1 is building
Blade 2 is detecting errors
Blade 3 is removing errors
Blade 4 is rebuilding the removed lines


