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Much	like	there	are	standard	soKware	design	paMerns,	there	are	
common	and	test	solu=ons	to	mechanical	problems

Image:	hsabearings.com

http://hsabearings.com


Machines	are	designed	to	deal	with:

• Bending
• Twisting
• Internal Pressure
• External Pressure
• Vibration
• Static and Dynamic Loads



Bending	and	twis=ng	can	be	calculated	knowing	material	
proper=es

Image:	Building	Scien=fic	Apparatus



Internal	pressure	stresses	are	common	in	laboratory	equipment
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http://directindustry.com


External	pressure	stresses	are	common	in	field	equipment
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http://prevco.com


External	pressure	stresses	are	common	in	field	equipment

Image:	whoi.edu

http://whoi.edu


Vibra=on	causes	failure	in	structures	of	all	sizes

Image:	wikipedia.com

http://wikipedia.com


The	posi=on	of	an	object	can	be	described	by	a	6	DOF	system

Image:	wikimedia.org

http://wikimedia.org


How	many	DOF?
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V-grooves	are	a	common	way	to	constrain	mo=on
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The	design	can	be	made	more	economically	with	a	slight	
modifica=on
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Good	design	prac=ces	make	it	possible	to	precisely	place	and	
locate	parts
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We	use	bearings	to	reduce	wear	and	fric=on	on	moving	parts

Image:	hsabearings.com

http://hsabearings.com


Journal	bearings	are	good	for	low	-	high	speed	applica=ons
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We	use	journal	bearings	every	day
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Rolling	bearings	have	good	speed	characteris=cs	and	fric=on



Rolling	bearings	have	two	rings,	a	cage,	and	rolling	elements



Roller	bearings	are	common	in	many	assemblies



Thrust	bearings	accommodate	axial	loads
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Linear	bearings	allow	transla=on	along	a	fixed	axis

Image:	adafruit.com

http://adafruit.com


Linear	bearings	allow	transla=on	along	a	fixed	axis
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Bearings	can	be	pre-loaded	to	remove	excess	play	or	help	share	
the	load	between	mul=ple	bearings
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http://bearingtips.com


Springs	can	apply	torsion,	tension,	or	compression	to	parts
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Flexures	are	very	reliable	and	precise	ways	to	constrain	movement
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Gears	are	use	to	transfer	power	and	modify	mechanical	advantage

Image:	wikipedia.com

https://en.wikipedia.org/wiki/Gear
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Chains	can	be	used	for	the	same	purpose,	but	at	lower	loads

Image:	okazin.net
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Belts	can	be	used	for	the	same	purpose,	but	at	lower	loads

Image:	petersonpredict.com Image:	pbclinear.com
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Let’s	look	at	some	common	prototyping	and	lab	building	materials
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Make	lots	of	paper	prototypes



Make	lots	of	paper	prototypes



Plywood,	MDF,	OSB,	and	others	are	great	starters

http://hackaday.com/tag/materials-to-know/



Acrylic,	Delrin,	and	other	plas=cs	are	good	to	have

http://www.polycarbonateplasticsheets.com



If	possible	keep	a	selec=on	of	metals

Image:	briMenstudios.com

http://brittenstudios.com


Plas=c	tubing	is	handy	for	many	tasks

Image:	hMp://steampunk.wonderhowto.com

http://steampunk.wonderhowto.com


Tapes	and	glues	should	be	kept	around	as	well



PVC	pipe	and	fi`ngs	are	great	for	simple	designs

Image:	instructables.com

http://instructables.com


“T-Slot”	channel	is	great	for	making	frames	and	assemblies
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http://8020.net


You	probably	recognize	it



Actobo=cs	has	a	variety	of	parts
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Where	to	buy	materials

• Hardware store
• Amazon
• McMaster Carr
• Granger
• sidecuts.com
• tapplastics.com 
• EBay
• Sparkfun, Adafruit, Pololu

http://sidecuts.com
http://tapplastics.com


Things	to	do

Images:	lakeplacid.com,	adafruit.com

• Go walk through the hardware store
• Look at how things are made
• Start hoarding parts
• Get McMaster, MSC, Granger, etc catalogs
• Page through those catalogs when you can
• Follow Blogs

http://lakeplacid.com
http://adafruit.com


Ac=vity:	Look	up	and	list	things	you	can	use	for	your	project
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