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Today	we’ll	go	over	how	to	use	OnShape	as	well	as	how	to	
effec1vely	design	parts	for	3D	prin1ng



3D	prin1ng	is	available	in	many	loca1ons

• Hackerspaces
• Libraries
• Campus
• Online Services

Image:	sparkfun.com

http://sparkfun.com


Prints	can	go	horribly	wrong	if	you	just	send	any	design

Images:	hVp://gizmodo.com/11-spectacular-3d-printer-failures-511092085

http://gizmodo.com/11-spectacular-3d-printer-failures-511092085


Understanding	the	3D	prin1ng	toolchain	will	help	you	understand	
its	strengths	and	limita1ons
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The	design	starts	in	a	CAD	tool
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The	design	is	then	exported,	generally	to	a	STL	file

Image:	wikipedia.com

http://wikipedia.com


We	then	slice	the	file	to	generate	fills,	ra_s,	etc.

Image:	hVps://cmumrsdproject.wikispaces.com/All+About+3D+Printers

https://cmumrsdproject.wikispaces.com/All+About+3D+Printers


GCODE	generated	by	the	slicer	is	then	sent	to	the	printer



There	is	a	limit	to	the	bridging	distance

Image:	hVps://innova1onsta1on.utexas.edu/1p-design/



Overhangs	should	be	limited	to	less	than	45	degrees

Image:	hVps://innova1onsta1on.utexas.edu/1p-design/



Do	a	variety	of	test	prints	to	help	you	understand	a	printers	
capabili1es	or	ask	the	service	provider

Images:	hVp://www.thingiverse.com/thing:858835

http://www.thingiverse.com/thing:858835


Make	sure	you	export	the	file	at	a	high	enough	resolu1on

Image:	i.materalise.com

http://i.materalise.com


You	will	likely	need	to	account	for	machine	and	thermal	accuracy

Image:	hVps://innova1onsta1on.utexas.edu/1p-design/



It	is	easy	to	make	something	impossible	to	machine

Images:	hVp://news.mit.edu/2016/first-3d-printed-robots-made-of-both-solids-and-liquids-0406

http://news.mit.edu/2016/first-3d-printed-robots-made-of-both-solids-and-liquids-0406


Use	recessed	text	(engraved)	when	possible

Image:	i.materalise.com

http://i.materalise.com


Add	design	clearance	for	interlocking	parts

Images:	shapeways.com

http://shapeways.com


Make	sure	that	you	use	appropriate	wall	thickness

Image:	i.materalise.com

http://i.materalise.com


The	strength	of	3D	prints	is	anisotropic

Image:	i.materalise.com

http://i.materalise.com


There	are	a	number	of	places	to	get	3D	models	online

• http://www.mcmaster.com
• https://grabcad.com
• http://www.thingiverse.com
• https://nasa3d.arc.nasa.gov
• And many more!
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Assignment:	3D	Prin1ng	Ac1vity

DUE:	10/13/16



Ac1vity:	Designing	Parts	in	OnShape


