
Additive Manufacturing



what is additive manufacturing?



additive vs. subtractive manufacturing



hybrid machine tools



hybrid machine tools



additive manufacturing vs. “3D printing”



uses of additive manufacturing

ṁ impeller concept prototype ṁ hull prototype ṁ impeller machined

CHESS bishop facing jig CHESS finished bishop



types of additive manufacturing

3D printing fused deposition modeling (FDM)

selective laser sintering (SLS)stereolithography (SLA)



3D printing



fused deposition modeling (FDM)





stereolithography (SLA)



SLA vs. FDM

Form1 (SLA) MakerBot Replicator 2 (FDM)



selective laser sintering (SLS)



selective laser sintering (SLS)



design for manufacturing (DFM)



design for printing vs. printing designs



in the news…



Robohand



MakerBot



MakerBot extruder

heating element

filament fan
feed roller

idler roller

filament



designing for the MakerBot: infill patterns



designing for the MakerBot: infill density



designing for the MakerBot: support material

right side up 
no support

upside down 
support removed

upside down 
support



designing for the MakerBot: feature orientation

top features side features bottom features



exporting for the MakerBot

.SLDPRT .x3g PLA



MakerWare



MakerWare



A5: MatchBox Derby


