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Loading...	X.R.	Lü,	Z.	Liu,	X.L.	Lü,	X.	Wang	This	study	aims	to	improve	the	automatic	leveling	performance	of	tractor	body	in	hilly	and	mountainous	areas	by	designing	a	kind	of	controllable	and	adaptive	leveling…	Jaruphant	Noosomton	The	suction	pipes	are	important	in	agriculture	and	are	used	widely	in	water	management	and	agricultural–
mechanical	industry	in	ASEAN.	Thus,	this	paper	aims	to	present…	Martin	Evans,	Peter	Farrell	Built	environment	encounters	substantial	risks	and	challenges	in	its	evolution	towards	sustainable	development.	International	businesses	and	multinational	engineering…	John	Smallwood,	Chris	Allen	Historically,	a	range	of	health	and	safety	(H&S)
challenges	continue	to	be	experienced.	A	two-day	construction	Industry	4.0	oriented	H&S	summit	presented	an	opportunity	to…	Manish	Kumar	Ghodki	Electric	motor	heating	during	biomass	recovery	and	its	handling	on	conveyor	is	a	serious	concern	for	the	motor	performance.	Thus,	the	purpose	of	this	paper	is	to	design…	Geraldine	John	Kikwasi
Claims	are	increasingly	becoming	a	norm	in	construction	projects	and	thus	an	area	that	is	attracting	interventions	through	researches.	This	paper	aims	to	establish…	Kurt	A.	Wurthmann	This	study	aims	to	provide	a	new	method	for	precisely	sizing	photovoltaic	(PV)	arrays	for	standalone,	direct	pumping	PV	Water	Pumping	(PVWP)	systems	for
irrigation	purposes.	Nitin	Tejram	Deotale	To	enhance	the	performance	transmit	antenna	selection	(TAS)	of	spatial	modulation	(SM),	systems	technique	needs	to	be	essential.	This	TAS	is	an	effective	technique	for…	Oluwafemi	Ajayi,	Reolyn	Heymann	Energy	management	is	critical	to	data	centres	(DCs)	majorly	because	they	are	high	energy-consuming
facilities	and	demand	for	their	services	continue	to	rise	due	to	rapidly…	Shaligram	Pokharel	Project	management	skills	are	important	for	today’s	engineers,	as	they	get	involved	in	various	project-based	employment	roles.	The	purpose	of	this	paper	is	to	discuss	a…	Uche	Emmanuel	Edike	The	purpose	of	this	study	is	to	enhance	material	conservation
and	further	the	knowledge	of	efficient	material	management	practices	on	construction	sites.	This	study…	Thomas	George,	V.	Ganesan	The	purpose	of	this	manuscript,	a	state	feedback	gain	depends	on	the	optimal	design	of	fractional	order	PID	controller	to	time-delay	system	is	established.	In	established…	Mohammad	Khalilzadeh	This	study	aims	to
develop	a	mathematical	programming	model	for	preemptive	multi-mode	resource-constrained	project	scheduling	problems	in	construction	with	the	objective…	Jack	Neale,	Argaw	Gurmu	The	building	sector	of	the	construction	industry	incorporates	a	precipitous	and	volatile	nature	with	poor	safety	conditions	being	prevalent,	owing	to	its	inability	to…
Tony	de	Souza-Daw,	Robert	Ross	Academic	corruption	and	fraudulent	practices	have	become	problematic	in	recent	years.	Governments	around	the	world	have	introduced	dedicated	higher	education	commissions…	Mohamed	Badawy	Change	orders	in	construction	projects	may	lead	to	an	increase	in	time	and	cost	highlighting	the	need	for	a	systematic
analysis	of	the	causes	of	change	orders.	Each	cause…	Chien-Ho	Ko	Additive	manufacturing	of	concrete	(AMoC)	is	an	emerging	technology	for	constructing	buildings.	However,	due	to	the	nature	of	the	concrete	property	and	constructing…	Bin	Zheng,	Yi	Cai,	Kelun	Tang	The	purpose	of	this	paper	is	to	realize	the	lightweight	of	connecting	rod	and	meet
the	requirements	of	low	energy	consumption	and	vibration.	Based	on	the	structural	design…	Type	of	chain	drive	Roller	chain	and	sprocket	The	sketch	of	roller	chain,	Leonardo	da	Vinci	Roller	chain	or	bush	roller	chain	is	the	type	of	chain	drive	most	commonly	used	for	transmission	of	mechanical	power	on	many	kinds	of	domestic,	industrial	and
agricultural	machinery,	including	conveyors,	wire-	and	tube-drawing	machines,	printing	presses,	cars,	motorcycles,	and	bicycles.	It	consists	of	a	series	of	short	cylindrical	rollers	held	together	by	side	links.	It	is	driven	by	a	toothed	wheel	called	a	sprocket.	It	is	a	simple,	reliable,	and	efficient[1]	means	of	power	transmission.	Sketches	by	Leonardo	da
Vinci	in	the	16th	century	show	a	chain	with	a	roller	bearing.[2]	In	1800,	James	Fussell	patented	a	roller	chain	on	development	of	his	balance	lock[3]	and	in	1880	Hans	Renold	patented	a	bush	roller	chain.[4]	Construction	Two	different	sizes	of	roller	chain,	showing	construction.	There	are	two	types	of	links	alternating	in	the	bush	roller	chain.	The	first
type	is	inner	links,	having	two	inner	plates	held	together	by	two	sleeves	or	bushings	upon	which	rotate	two	rollers.	Inner	links	alternate	with	the	second	type,	the	outer	links,	consisting	of	two	outer	plates	held	together	by	pins	passing	through	the	bushings	of	the	inner	links.	The	"bushingless"	roller	chain	is	similar	in	operation	though	not	in
construction;	instead	of	separate	bushings	or	sleeves	holding	the	inner	plates	together,	the	plate	has	a	tube	stamped	into	it	protruding	from	the	hole	which	serves	the	same	purpose.	This	has	the	advantage	of	removing	one	step	in	assembly	of	the	chain.	The	roller	chain	design	reduces	friction	compared	to	simpler	designs,	resulting	in	higher	efficiency
and	less	wear.	The	original	power	transmission	chain	varieties	lacked	rollers	and	bushings,	with	both	the	inner	and	outer	plates	held	by	pins	which	directly	contacted	the	sprocket	teeth;	however	this	configuration	exhibited	extremely	rapid	wear	of	both	the	sprocket	teeth,	and	the	plates	where	they	pivoted	on	the	pins.	This	problem	was	partially
solved	by	the	development	of	bushed	chains,	with	the	pins	holding	the	outer	plates	passing	through	bushings	or	sleeves	connecting	the	inner	plates.	This	distributed	the	wear	over	a	greater	area;	however	the	teeth	of	the	sprockets	still	wore	more	rapidly	than	is	desirable,	from	the	sliding	friction	against	the	bushings.	The	addition	of	rollers
surrounding	the	bushing	sleeves	of	the	chain	and	provided	rolling	contact	with	the	teeth	of	the	sprockets	resulting	in	excellent	resistance	to	wear	of	both	sprockets	and	chain	as	well.	There	is	even	very	low	friction,	as	long	as	the	chain	is	sufficiently	lubricated.	Continuous,	clean,	lubrication	of	roller	chains	is	of	primary	importance	for	efficient
operation	as	well	as	correct	tensioning.[5]	Lubrication	Many	driving	chains	(for	example,	in	factory	equipment,	or	driving	a	camshaft	inside	an	internal	combustion	engine)	operate	in	clean	environments,	and	thus	the	wearing	surfaces	(that	is,	the	pins	and	bushings)	are	safe	from	precipitation	and	airborne	grit,	many	even	in	a	sealed	environment	such
as	an	oil	bath.	Some	roller	chains	are	designed	to	have	o-rings	built	into	the	space	between	the	outside	link	plate	and	the	inside	roller	link	plates.	Chain	manufacturers	began	to	include	this	feature	in	1971	after	the	application	was	invented	by	Joseph	Montano	while	working	for	Whitney	Chain	of	Hartford,	Connecticut.	O-rings	were	included	as	a	way
to	improve	lubrication	to	the	links	of	power	transmission	chains,	a	service	that	is	vitally	important	to	extending	their	working	life.	These	rubber	fixtures	form	a	barrier	that	holds	factory	applied	lubricating	grease	inside	the	pin	and	bushing	wear	areas.	Further,	the	rubber	o-rings	prevent	dirt	and	other	contaminants	from	entering	inside	the	chain
linkages,	where	such	particles	would	otherwise	cause	significant	wear.	[6]	There	are	also	many	chains	that	have	to	operate	in	dirty	conditions,	and	for	size	or	operational	reasons	cannot	be	sealed.	Examples	include	chains	on	farm	equipment,	bicycles,	and	chain	saws.	These	chains	will	necessarily	have	relatively	high	rates	of	wear.	Many	oil-based
lubricants	attract	dirt	and	other	particles,	eventually	forming	an	abrasive	paste	that	will	compound	wear	on	chains.	This	problem	can	be	reduced	by	use	of	a	"dry"	PTFE	spray,	which	forms	a	solid	film	after	application	and	repels	both	particles	and	moisture.[7]	Motorcycle	chain	lubrication	Chains	operating	at	high	speeds	comparable	to	those	on
motorcycles	should	be	used	in	conjunction	with	an	oil	bath.[8]	For	modern	motorcycles	this	is	not	possible,	and	most	motorcycle	chains	run	unprotected.	Thus,	motorcycle	chains	tend	to	wear	very	quickly	relative	to	other	applications.	They	are	subject	to	extreme	forces	and	are	exposed	to	rain,	dirt,	sand	and	road	salt.	Motorcycle	chains	are	part	of	the
drive	train	to	transmit	the	motor	power	to	the	back	wheel.	Properly	lubricated	chains	can	reach	an	efficiency	of	98%	or	greater	in	the	transmission.	Unlubricated	chains	will	significantly	decrease	performance	and	increase	chain	and	sprocket	wear.[1]	Two	types	of	aftermarket	lubricants	are	available	for	motorcycle	chains:	spray	on	lubricants	and	oil
drip	feed	systems.	Spray	lubricants	may	contain	wax	or	PTFE.	While	these	lubricants	use	tack	additives	to	stay	on	the	chain	they	can	also	attract	dirt	and	sand	from	the	road	and	over	time	produce	a	grinding	paste	that	accelerates	component	wear.[citation	needed]	Oil	drip	feed	systems	continuously	lubricate	the	chain	and	use	light	oil	that	does	not
stick	to	the	chain.	Research	has	shown	that	oil	drip	feed	systems	provide	the	greatest	wear	protection	and	greatest	power	saving.[9]	Variants	Layout	of	a	roller	chain:	1.	Outer	plate,	2.	Inner	plate,	3.	Pin,	4.	Bushing,	5.	Roller	If	the	chain	is	not	being	used	for	a	high	wear	application	(for	instance	if	it	is	just	transmitting	motion	from	a	hand-operated
lever	to	a	control	shaft	on	a	machine,	or	a	sliding	door	on	an	oven),	then	one	of	the	simpler	types	of	chain	may	still	be	used.	Conversely,	where	extra	strength	but	the	smooth	drive	of	a	smaller	pitch	is	required,	the	chain	may	be	"siamesed";	instead	of	just	two	rows	of	plates	on	the	outer	sides	of	the	chain,	there	may	be	three	("duplex"),	four	("triplex"),
or	more	rows	of	plates	running	parallel,	with	bushings	and	rollers	between	each	adjacent	pair,	and	the	same	number	of	rows	of	teeth	running	in	parallel	on	the	sprockets	to	match.	Timing	chains	on	automotive	engines,	for	example,	typically	have	multiple	rows	of	plates	called	strands.	Roller	chain	is	made	in	several	sizes,	the	most	common	American
National	Standards	Institute	(ANSI)	standards	being	40,	50,	60,	and	80.	The	first	digits	indicate	the	pitch	of	the	chain	in	eighths	of	an	inch,	with	the	last	digit	being	0	for	standard	chain,	1	for	lightweight	chain,	and	5	for	bushed	chain	with	no	rollers.	Thus,	a	chain	with	half-inch	pitch	is	a	No.	40	while	a	No.	160	sprocket	has	teeth	spaced	2	inches	apart,
etc.	Metric	pitches	are	expressed	in	sixteenths	of	an	inch;	thus	a	metric	No.	8	chain	(08B-1)	is	equivalent	to	an	ANSI	No.	40.	Most	roller	chain	is	made	from	plain	carbon	or	alloy	steel,	but	stainless	steel	is	used	in	food	processing	machinery	or	other	places	where	lubrication	is	a	problem,	and	nylon	or	brass	are	occasionally	seen	for	the	same	reason.
Roller	chain	is	ordinarily	hooked	up	using	a	master	link	(also	known	as	a	"connecting	link"),	which	typically	has	one	pin	held	by	a	horseshoe	clip	rather	than	friction	fit,	allowing	it	to	be	inserted	or	removed	with	simple	tools.	Chain	with	a	removable	link	or	pin	is	also	known	as	"cottered	chain",	which	allows	the	length	of	the	chain	to	be	adjusted.	Half
links	(also	known	as	"offsets")	are	available	and	are	used	to	increase	the	length	of	the	chain	by	a	single	roller.	Riveted	roller	chain	has	the	master	link	(also	known	as	a	"connecting	link")	"riveted"	or	mashed	on	the	ends.	These	pins	are	made	to	be	durable	and	are	not	removable.[10]	Horseshoe	clip	A	horseshoe	clip	is	the	U-shaped	spring	steel	fitting
that	holds	the	side-plate	of	the	joining	(or	"master")	link	formerly	essential	to	complete	the	loop	of	a	roller	chain.	The	clip	method	is	losing	popularity	as	more	and	more	chains	are	manufactured	as	endless	loops	not	intended	for	maintenance.	Modern	motorcycles	are	often	fitted	with	an	endless	chain	but	in	the	increasingly	rare	circumstances	of	the
chain	wearing	out	and	needing	to	be	replaced,	a	length	of	chain	and	a	joining	link	(with	horseshoe	clip)	will	be	provided	as	a	spare.	Changes	in	motorcycle	suspension	are	tending	to	make	this	use	less	prevalent.	Common	on	older	motorcycles	and	older	bicycles	(e.g.	those	with	hub	gears)	this	clip	method	cannot	be	used	on	bicycles	fitted	with
derailleur	gears,	as	the	clip	will	tend	to	catch	on	the	gear-changers.	In	many	cases,	an	endless	chain	cannot	be	replaced	easily	since	it	is	linked	into	the	frame	of	the	machine	(this	is	the	case	on	the	traditional	bicycle,	amongst	other	places).	However,	in	some	cases,	a	joining	link	with	horseshoe	clip	cannot	be	used	or	is	not	preferred	in	the	application
either.	In	this	case,	a	"soft	link"	is	used,	placed	with	a	chain	riveter	and	relying	solely	on	friction.	With	modern	materials	and	tools	and	skilled	application	this	is	a	permanent	repair	having	almost	the	same	strength	and	life	of	the	unbroken	chain.	Use	An	example	of	two	'ghost'	sprockets	tensioning	a	triplex	roller	chain	system	Roller	chains	are	used	in
low-	to	mid-speed	drives	at	around	600	to	800	feet	per	minute;	however,	at	higher	speeds,	around	2,000	to	3,000	feet	per	minute,	V-belts	are	normally	used	due	to	wear	and	noise	issues.	A	bicycle	chain	is	a	form	of	roller	chain.	Bicycle	chains	may	have	a	master	link,	or	may	require	a	chain	tool	for	removal	and	installation.	A	similar	but	larger	and	thus
stronger	chain	is	used	on	most	motorcycles	although	it	is	sometimes	replaced	by	either	a	toothed	belt	or	a	shaft	drive,	which	offer	lower	noise	level	and	fewer	maintenance	requirements.	Some	automobile	engines	use	roller	chains	to	drive	the	camshafts.	Very	high	performance	engines	often	use	gear	drive,	and	starting	in	the	early	1960s	toothed	belts
were	used	by	some	manufacturers.	Chains	are	also	used	in	forklifts	using	hydraulic	rams	as	a	pulley	to	raise	and	lower	the	carriage;	however,	these	chains	are	not	considered	roller	chains,	but	are	classified	as	lift	or	leaf	chains.	Chainsaw	cutting	chains	superficially	resemble	roller	chains	but	are	more	closely	related	to	leaf	chains.	They	are	driven	by
projecting	drive	links	which	also	serve	to	locate	the	chain	onto	the	bar.	Sea	Harrier	FA.2	ZA195	front	(cold)	vector	thrust	nozzle	-	the	nozzle	is	rotated	by	a	chain	drive	from	an	air	motor	A	perhaps	unusual	use	of	a	pair	of	motorcycle	chains	is	in	the	Harrier	Jump	Jet,	where	a	chain	drive	from	an	air	motor	is	used	to	rotate	the	movable	engine	nozzles,
allowing	them	to	be	pointed	downwards	for	hovering	flight,	or	to	the	rear	for	normal	forward	flight,	a	system	known	as	"thrust	vectoring".	Wear	The	effect	of	wear	on	a	roller	chain	is	to	increase	the	pitch	(spacing	of	the	links),	causing	the	chain	to	grow	longer.	Note	that	this	is	due	to	wear	at	the	pivoting	pins	and	bushes,	not	from	actual	stretching	of
the	metal	(as	does	happen	to	some	flexible	steel	components	such	as	the	hand-brake	cable	of	a	motor	vehicle).	With	modern	chains	it	is	unusual	for	a	chain	(other	than	that	of	a	bicycle)	to	wear	until	it	breaks,	since	a	worn	chain	leads	to	the	rapid	onset	of	wear	on	the	teeth	of	the	sprockets,	with	ultimate	failure	being	the	loss	of	all	the	teeth	on	the
sprocket.	The	sprockets	(in	particular	the	smaller	of	the	two)	suffer	a	grinding	motion	that	puts	a	characteristic	hook	shape	into	the	driven	face	of	the	teeth.	(This	effect	is	made	worse	by	a	chain	improperly	tensioned,	but	is	unavoidable	no	matter	what	care	is	taken).	The	worn	teeth	(and	chain)	no	longer	provides	smooth	transmission	of	power	and	this
may	become	evident	from	the	noise,	the	vibration	or	(in	car	engines	using	a	timing	chain)	the	variation	in	ignition	timing	seen	with	a	timing	light.	Both	sprockets	and	chain	should	be	replaced	in	these	cases,	since	a	new	chain	on	worn	sprockets	will	not	last	long.	However,	in	less	severe	cases	it	may	be	possible	to	save	the	larger	of	the	two	sprockets,
since	it	is	always	the	smaller	one	that	suffers	the	most	wear.	Only	in	very	light-weight	applications	such	as	a	bicycle,	or	in	extreme	cases	of	improper	tension,	will	the	chain	normally	jump	off	the	sprockets.	The	lengthening	due	to	wear	of	a	chain	is	calculated	by	the	following	formula:	%	=	(	(	M	−	(	S	∗	P	)	)	/	(	S	∗	P	)	)	∗	100	{\displaystyle	\%=((M-
(S*P))/(S*P))*100}	M	=	the	length	of	a	number	of	links	measured	S	=	the	number	of	links	measured	P	=	Pitch	In	industry,	it	is	usual	to	monitor	the	movement	of	the	chain	tensioner	(whether	manual	or	automatic)	or	the	exact	length	of	a	drive	chain	(one	rule	of	thumb	is	to	replace	a	roller	chain	which	has	elongated	3%	on	an	adjustable	drive	or	1.5%
on	a	fixed-center	drive).	A	simpler	method,	particularly	suitable	for	the	cycle	or	motorcycle	user,	is	to	attempt	to	pull	the	chain	away	from	the	larger	of	the	two	sprockets,	whilst	ensuring	the	chain	is	taut.	Any	significant	movement	(e.g.	making	it	possible	to	see	through	a	gap)	probably	indicates	a	chain	worn	up	to	and	beyond	the	limit.	Sprocket
damage	will	result	if	the	problem	is	ignored.	Sprocket	wear	cancels	this	effect,	and	may	mask	chain	wear.	Bicycle	chain	wear	The	lightweight	chain	of	a	bicycle	with	derailleur	gears	can	snap	(or	rather,	come	apart	at	the	side-plates,	since	it	is	normal	for	the	"riveting"	to	fail	first)	because	the	pins	inside	are	not	cylindrical,	they	are	barrel-shaped.
Contact	between	the	pin	and	the	bushing	is	not	the	regular	line,	but	a	point	which	allows	the	chain's	pins	to	work	its	way	through	the	bushing,	and	finally	the	roller,	ultimately	causing	the	chain	to	snap.	This	form	of	construction	is	necessary	because	the	gear-changing	action	of	this	form	of	transmission	requires	the	chain	to	both	bend	sideways	and	to
twist,	but	this	can	occur	with	the	flexibility	of	such	a	narrow	chain	and	relatively	large	free	lengths	on	a	bicycle.	Chain	failure	is	much	less	of	a	problem	on	hub-geared	systems	(e.g.	Bendix	2-speed,	Sturmey-Archer	AW)	since	the	parallel	pins	have	a	much	bigger	wearing	surface	in	contact	with	the	bush.	The	hub-gear	system	also	allows	complete
enclosure,	a	great	aid	to	lubrication	and	protection	from	grit.	Chain	strength	The	most	common	measure	of	roller	chain's	strength	is	tensile	strength.	Tensile	strength	represents	how	much	load	a	chain	can	withstand	under	a	one-time	load	before	breaking.	Just	as	important	as	tensile	strength	is	a	chain's	fatigue	strength.	The	critical	factors	in	a
chain's	fatigue	strength	is	the	quality	of	steel	used	to	manufacture	the	chain,	the	heat	treatment	of	the	chain	components,	the	quality	of	the	pitch	hole	fabrication	of	the	linkplates,	and	the	type	of	shot	plus	the	intensity	of	shot	peen	coverage	on	the	linkplates.	Other	factors	can	include	the	thickness	of	the	linkplates	and	the	design	(contour)	of	the
linkplates.	The	rule	of	thumb	for	roller	chain	operating	on	a	continuous	drive	is	for	the	chain	load	to	not	exceed	a	mere	1/6	or	1/9	of	the	chain's	tensile	strength,	depending	on	the	type	of	master	links	used	(press-fit	vs.	slip-fit)[citation	needed].	Roller	chains	operating	on	a	continuous	drive	beyond	these	thresholds	can	and	typically	do	fail	prematurely
via	linkplate	fatigue	failure.	The	standard	minimum	ultimate	strength	of	the	ANSI	29.1	steel	chain	is	12,500	x	(pitch,	in	inches)2.	X-ring	and	O-Ring	chains	greatly	decrease	wear	by	means	of	internal	lubricants,	increasing	chain	life.	The	internal	lubrication	is	inserted	by	means	of	a	vacuum	when	riveting	the	chain	together.	Chain	standards	Standards
organizations	(such	as	ANSI	and	ISO)	maintain	standards	for	design,	dimensions,	and	interchangeability	of	transmission	chains.	For	example,	the	following	table	shows	data	from	ANSI	standard	B29.1-2011	(precision	power	transmission	roller	chains,	attachments,	and	sprockets)[11]	developed	by	the	American	Society	of	Mechanical	Engineers
(ASME).	See	the	references[12][13][14]	for	additional	information.	ASME/ANSI	B29.1-2011	Roller	chain	standard	sizes	Size	Pitch	Maximum	roller	diameter	Minimum	ultimate	tensile	strength	Measuring	load	25	0.250	in	(6.35	mm)	0.130	in	(3.30	mm)	780	lb	(350	kg)	18	lb	(8.2	kg)	35	0.375	in	(9.53	mm)	0.200	in	(5.08	mm)	1,760	lb	(800	kg)	18	lb
(8.2	kg)	41	0.500	in	(12.70	mm)	0.306	in	(7.77	mm)	1,500	lb	(680	kg)	18	lb	(8.2	kg)	40	0.500	in	(12.70	mm)	0.312	in	(7.92	mm)	3,125	lb	(1,417	kg)	31	lb	(14	kg)	50	0.625	in	(15.88	mm)	0.400	in	(10.16	mm)	4,880	lb	(2,210	kg)	49	lb	(22	kg)	60	0.750	in	(19.05	mm)	0.469	in	(11.91	mm)	7,030	lb	(3,190	kg)	70	lb	(32	kg)	80	1.000	in	(25.40	mm)	0.625	in
(15.88	mm)	12,500	lb	(5,700	kg)	125	lb	(57	kg)	100	1.250	in	(31.75	mm)	0.750	in	(19.05	mm)	19,531	lb	(8,859	kg)	195	lb	(88	kg)	120	1.500	in	(38.10	mm)	0.875	in	(22.23	mm)	28,125	lb	(12,757	kg)	281	lb	(127	kg)	140	1.750	in	(44.45	mm)	1.000	in	(25.40	mm)	38,280	lb	(17,360	kg)	383	lb	(174	kg)	160	2.000	in	(50.80	mm)	1.125	in	(28.58	mm)
50,000	lb	(23,000	kg)	500	lb	(230	kg)	180	2.250	in	(57.15	mm)	1.460	in	(37.08	mm)	63,280	lb	(28,700	kg)	633	lb	(287	kg)	200	2.500	in	(63.50	mm)	1.562	in	(39.67	mm)	78,175	lb	(35,460	kg)	781	lb	(354	kg)	240	3.000	in	(76.20	mm)	1.875	in	(47.63	mm)	112,500	lb	(51,000	kg)	1,000	lb	(450	kg)	For	mnemonic	purposes,	below	is	another	presentation	of
key	dimensions	from	the	same	standard,	expressed	in	fractions	of	an	inch	(which	was	part	of	the	thinking	behind	the	choice	of	preferred	numbers	in	the	ANSI	standard):	Pitch	(inches)	Pitch	expressed	in	eighths	ANSI	standard	chain	number	Width	(inches)	1⁄4	2⁄8	25	1⁄8	3⁄8	3⁄8	35	3⁄16	1⁄2	4⁄8	41	1⁄4	1⁄2	4⁄8	40	5⁄16	5⁄8	5⁄8	50	3⁄8	3⁄4	6⁄8	60	1⁄2	1	8⁄8	80	5⁄8
Notes:	*The	pitch	is	the	distance	between	roller	centers.	The	width	is	the	distance	between	the	link	plates	(i.e.	slightly	more	than	the	roller	width	to	allow	for	clearance).	*The	right-hand	digit	of	the	standard	denotes	0	=	normal	chain,	1	=	lightweight	chain,	5	=	rollerless	bushing	chain.	*The	left-hand	digit	denotes	the	number	of	eighths	of	an	inch	that
make	up	the	pitch.	*An	"H"	following	the	standard	number	denotes	heavyweight	chain.	A	hyphenated	number	following	the	standard	number	denotes	double-strand	(2),	triple-strand	(3),	and	so	on.	Thus	60H-3	denotes	3/4	inch	pitch	heavyweight	triple-strand	chain.	A	typical	bicycle	chain	(for	derailleur	gears)	uses	narrow	1⁄2-inch-pitch	chain.	The
width	of	the	chain	is	variable,	and	does	not	affect	the	load	capacity.	The	more	sprockets	at	the	rear	wheel	(historically	3–6,	nowadays	7–12	sprockets),	the	narrower	the	chain.	Chains	are	sold	according	to	the	number	of	speeds	they	are	designed	to	work	with,	for	example,	"10	speed	chain".	Hub	gear	or	single	speed	bicycles	use	1/2	x	1/8	inch	chains,
where	1/8	inch	refers	to	the	maximum	thickness	of	a	sprocket	that	can	be	used	with	the	chain.	Typically	chains	with	parallel	shaped	links	have	an	even	number	of	links,	with	each	narrow	link	followed	by	a	broad	one.	Chains	built	up	with	a	uniform	type	of	link,	narrow	at	one	and	broad	at	the	other	end,	can	be	made	with	an	odd	number	of	links,	which
can	be	an	advantage	to	adapt	to	a	special	chainwheel-distance;	on	the	other	side	such	a	chain	tends	to	be	not	so	strong.	Roller	chains	made	using	ISO	standard	are	sometimes	called	"isochains".	See	also	Self-lubricating	chain	References	^	a	b	As	much	as	98%	efficient	under	ideal	conditions,	according	to	Kidd,	Matt	D.;	N.	E.	Loch;	R.	L.	Reuben	(1998).
"Bicycle	Chain	Efficiency".	The	Engineering	of	Sport	conference.	Heriot-Watt	University.	Archived	from	the	original	on	6	February	2006.	Retrieved	16	May	2006.	^	In	the	16th	century,	Leonardo	da	Vinci	made	sketches	of	what	appears	to	be	the	first	steel	chain.	These	chains	were	probably	designed	to	transmit	pulling,	not	wrapping,	power	because
they	consist	only	of	plates	and	pins	and	have	metal	fittings.	However,	da	Vinci's	sketch	does	show	a	roller	bearing.Tsubakimoto	Chain	Co.,	ed.	(1997).	The	Complete	Guide	to	Chain.	Kogyo	Chosaki	Publishing	Co.,	Ltd.	p.	240.	ISBN	0-9658932-0-0.	p.	211.	Retrieved	17	May	2006.	^	"The	Repertory	of	Patent	Inventions,	and	Other	Discoveries	and
Improvements	in	Arts,	Manufactures,	and	Agriculture:	Being	a	Continuation,	on	an	Enlarged	Plan,	of	the	Repertory	of	Arts	and	Manufactures	..."	G.	and	T.	Wilkie.	1800.	p.	303.	Retrieved	7	January	2021.	^	Reid,	Carlton	(2015).	Roads	were	not	built	for	cars	:	How	cyclists	were	the	first	to	push	for	good	roads	&	became	the	pioneers	of	motoring.
Washington,	DC:	Island	Press.	p.	196.	ISBN	9781610916899.	^	"Chain	Lubrication	Best	Practices	for	Drives	and	Conveyors".	www.machinerylubrication.com.	Retrieved	24	November	2021.	^	Henning,	Ari	(30	May	2019).	"Motorcycle	Chains	101:	The	Sealed	Deal	|	Rider	Magazine".	ridermagazine.com.	Retrieved	24	November	2021.	^	"What	is
MicPol?".	Lubrication.	Retrieved	3	October	2018.	^	Chains	operating	at	high	speeds	comparable	to	those	on	motorcycles	should	be	used	in	conjunction	with	an	oil	bath,	according	to:	Lubrecht,	A.	and	Dalmaz,	G.,	(eds.)	Transients	Processes	in	Tribology,	Proc	30th	Leeds-Lyon	Symposium	on	Tribology.	30th	Leeds-Lyon	Symposium	on	Tribology,	2–5
September	2003,	Lyon.	Tribology	and	Interface	Engineering	Series	(43).	Elsevier,	Amsterdam,	pp.	291–298.	^	Oil	drip	feed	provided	the	greatest	wear	protection	between	chain	roller	and	pin,	Oil	drip	feed	provided	the	greatest	power	saving	over	unlubricated	chains	and	sprockets,	according	to	Lee,	P.M.	and	Priest,	M.	(2004)	An	innovation	integrated
approach	to	testing	motorcycle	drive	chain	lubricants.	In:	Lubrecht,	A.	and	Dalmaz,	G.,	(eds.)	Transients	Processes	in	Tribology,	Proc	30th	Leeds-Lyon	Symposium	on	Tribology.	30th	Leeds-Lyon	Symposium	on	Tribology,	2–5	September	2003,	Lyon.	Tribology	and	Interface	Engineering	Series	(43).	Elsevier,	Amsterdam,	pp.	291–298.	^	"Riveted	vs
Cottered	Chain	-	Panzit	Library".	panzit.com.	Archived	from	the	original	on	26	April	2012.	Retrieved	17	January	2015.	^	ASME	B29.1-2011	-	Precision	Power	Transmission	Roller	Chains,	Attachments,	and	Sprockets.	^	Tsubakimoto	Chain	Co.,	ed.	(1997).	"Transmission	Chains".	The	Complete	Guide	to	Chain.	Kogyo	Chosaki	Publishing	Co.,	Ltd.	p.	240.
ISBN	0-9658932-0-0.	p.	86.	Retrieved	30	January	2015.	^	Green	1996,	pp.	2337–2361	harvnb	error:	no	target:	CITEREFGreen1996	(help)	^	"ANSI	G7	Standard	Roller	Chain	-	Tsubaki	Europe".	Tsubaki	Europe.	Tsubakimoto	Europe	B.V.	Retrieved	18	June	2009.	Bibliography	Oberg,	Erik;	Jones,	Franklin	D.;	Horton,	Holbrook	L.;	Ryffel,	Henry	H.	(1996),
Green,	Robert	E.;	McCauley,	Christopher	J.	(eds.),	Machinery's	Handbook	(25th	ed.),	New	York:	Industrial	Press,	ISBN	978-0-8311-2575-2,	OCLC	473691581.	External	links	Wikimedia	Commons	has	media	related	to	Roller	chains.	The	Complete	Guide	to	Chain	Retrieved	from	"	modeling	of	lean	supply	chain	enablers:	a	hybrid	AHP	and	ISM-MICMAC
based	approach	Hemant	Sharma,	Nagendra	Sohani,	Ashish	Yadav.	Today	the	role	of	industry	4.0	plays	a	very	important	role	in	enhancing	any	supply	chain	network,	as	the	industry	4.0	supply	chain	uses	Big	Data	and	advanced	analytics	to…
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