
	

https://vumebi.maxudijuz.com/339217298826941317331692925901274366772143?nuduvujikonisukisujuwonokifiwekimoletixukinekemomekikabijitupodukisokadiketavewufalowumuneperedoti=josegugunaperusexemomubewewumiponuvuwuzezamatelimodotodimegonomogedifoluxanuleramomamufejofedetuvipajezapejugudixikazosumogabigadoferugirekojaxiteboloxanebuzewudivetexekenasexogonimusovejazubexomazapukesikejoli&utm_term=what+is+electronic+rack+and+pinion+steering&pesapusabifamuzanuzobaxekipusuwegovasesasofesubedudujivipokofowukukirokiduzoxi=kogizikuraxitetozurovebusaxopedesanifepatatosabanevaderivibuzitidiwemedatagisurimarapamuxakawarivoxusojasobesopaxigiduvuzugunige


























If	you've	ever	driven	an	older	vehicle	without	power	steering	or	a	contemporary	car	with	a	power	steering	malfunction,	you	probably	understand	just	how	important	these	systems	are.	They	drastically	reduce	the	amount	of	force	necessary	to	turn	the	steering	wheel,	making	it	substantially	easier	to	maneuver	your	car.	However,	not	all	power	steering
systems	are	created	equal	or	work	using	the	same	methods	and	power	sources.	Today,	the	two	most	common	types	of	power	steering	systems	are	hydraulic	power	steering	systems	and	electric	power	steering	systems.	But	while	these	systems	rely	on	different	sources	of	power,	they	often	function	using	similar	gears	and	components,	including	the
famous	rack	and	pinion	gear.	Rack	and	pinion	steering	systems	—	as	they're	sometimes	called	—	are	an	extremely	common	type	of	power	steering	system.	You	can	find	them	in	both	standard	hydraulic	and	newer	electric	power	steering	systems,	and	unless	you	drive	an	antique	car	or	a	modern	off-road	vehicle	like	a	Jeep,	chances	are	that	your	vehicle
has	a	rack	and	pinion	gear.	These	components	are	designed	to	transform	the	rotational	motion	of	your	steering	wheel	into	the	linear	movement	necessary	to	aim	the	wheels	of	the	car.	Rack	and	pinion	systems	work	using	an	ingenious	and	highly-complicated	set	of	gears.	They're	essential	parts	of	your	car's	steering	and	suspension	systems,	and	they
play	key	roles	in	keeping	your	wheels	aligned	and	your	tires	in	good	condition.	If	you're	interested	in	learning	more	about	rack	and	pinion	steering,	stick	around.	As	a	former	professional	mechanic	who	spent	years	specializing	in	steering	and	suspension,	I'll	break	it	down	for	you.	We'll	explore	how	these	parts	work,	and	we'll	compare	them	to	some
other	popular	types	of	steering	systems.	Let's	dive	in	and	check	it	out.	Rack	and	pinion	steering	systems	work	using	a	few	key	components.	First,	the	system	needs	a	power	source.	In	most	cases,	that's	either	an	electric	motor	or	pressure	created	by	hydraulic	power	steering	fluid.	Next,	both	hydraulic	and	electric	rack	and	pinion	systems	rely	on	a
steering	shaft.	The	steering	shaft	or	linkage	is	a	long	rod	that	connects	to	your	steering	wheel	at	one	end	and	the	steering	gear	or	rack	and	pinion	at	the	other	end.	Finally,	the	rack,	pinion	gear,	and	tie	rods	complete	the	system.	Now	that	you	know	a	bit	more	about	the	parts	that	compose	a	rack	and	pinion	gear	steering	system,	let's	explain	how	these
parts	work	together	to	steer	your	car.	When	you	turn	the	wheel	in	your	car's	cabin,	the	shaft	spins,	sending	rotational	movement	down	to	the	steering	gears.	The	pinion	gear	lives	at	the	bottom	of	the	steering	shaft	and	spins	as	you	turn	the	wheel.	Below	the	pinion	gear	is	a	long	tube	containing	a	rack	with	gear	teeth.	The	pinion	gear	fits	into	the
grooves	along	the	rack,	and	as	you	spin	the	wheel	inside	the	cabin,	the	pinion	gear's	teeth	move	the	rack	from	side	to	side.	Tie	rods	connect	to	both	sides	of	the	rack	and	each	wheel's	steering	knuckle,	and	as	the	wheel	turns,	these	rods	push	against	the	wheels	to	move	them	in	either	direction.	That's	a	basic	summary	of	how	rack	and	pinion	gears
work.	There	are	slight	differences	between	electric	and	hydraulic	rack	and	pinion	systems	—	for	example,	hydraulic	pressure	helps	move	the	rack	in	hydraulic	systems,	while	electric	versions	rely	on	a	small	motor.	That	said,	the	basic	idea	remains	the	same,	and	both	systems	rely	primarily	on	complex	gears	to	spin	the	wheels.	We've	mentioned	that
rack	and	pinion	steering	systems	represent	just	one	common	type	of	power	steering	system	that	you	can	find	in	modern	vehicles.	We	also	mentioned	that	both	hydraulic	and	electric	power	steering	systems	can	use	rack	and	pinion	gears.	Besides	hydraulic	and	electric	power	steering	systems,	you	may	also	encounter	electro-hydraulic	power	steering
systems.	These	systems	combine	the	best	of	both	standard	hydraulic	and	newer	electric	power	steering	systems	—	they	provide	a	traditional	hydraulic	feel,	thanks	to	the	preservation	of	a	hydraulic	pump	and	fluid	lines	while	using	an	electric	motor	to	create	the	hydraulic	pressure.	Because	they	rely	on	an	electric	motor	instead	of	the	car's	engine,
electro-hydraulic	power	steering	systems	may	increase	fuel	mileage,	and	they're	commonly	found	in	commercial	applications,	as	well	as	some	newer	cars,	like	the	Nissan	Fuga	and	Infiniti	M.	Hydraulic,	electric,	and	hydro-electric	power	steering	systems	represent	the	most	common	types	you're	likely	to	find	on	modern	vehicles.	However,	those
systems	can	rely	on	different	mechanisms	and	parts	to	transfer	your	steering	wheel's	motion	to	the	wheels.	We've	covered	rack	and	pinion	steering	already,	but	now	we'll	briefly	discuss	some	of	the	other	gear	systems	you're	likely	to	see.	Outside	of	rack	and	pinion	gears,	worm	gears	are	one	of	the	most	common	types	of	steering	gears	you'll
encounter.	These	devices	encompass	various	kinds	of	steering	systems,	including	the	traditional	Pitman	arm	setups	found	in	older	cars	and	trucks,	as	well	as	some	modern	off-road	vehicles	like	certain	Jeep	models.	Besides	worm	gear	systems,	other	relatively	common	types	of	power	steering	systems	include	recirculating	ball	and	RAM-type	steering
systems.	While	recirculating	ball	systems	are	usually	found	on	off-road	and	heavy-duty	vehicles,	RAM-type	systems	are	more	commonly	used	in	marine	applications.	In	the	realm	of	automotive	design	and	functionality,	the	steering	system	is	a	vital	component.	It	directly	impacts	the	driving	experience,	handling,	and	safety	of	the	vehicle.	Often,	car
enthusiasts	and	regular	drivers	come	across	two	key	terms:	Rack	and	Pinion	Steering	and	Power	Steering.	To	most	people,	these	two	terms	seem	to	be	used	interchangeably,	but	in	reality,	they	represent	different	concepts	and	functions.This	article	will	delve	into	the	definition,	working	principles,	and	differences	between	rack	and	pinion	steering	and
power	steering	to	answer	the	question,	“Are	they	the	same	thing?”What	is	Rack	and	Pinion	Steering?First,	let’s	understand	what	a	rack	and	pinion	steering	system	is	and	what	role	it	plays	in	a	vehicle’s	steering	system.1.	Definition	and	Basic	Principles	of	Rack	and	Pinion	SteeringRack	and	pinion	steering	is	a	mechanical	steering	system	that	converts
steering	wheel	rotation	into	steering	angle	of	the	wheels	through	the	interaction	of	a	rack	and	a	pinion.	In	simple	terms,	when	the	driver	turns	the	steering	wheel,	the	gear	on	the	steering	wheel	shaft	drives	the	rack	to	move	in	a	straight	line,	thereby	changing	the	direction	of	the	wheels.2.	Components	of	rack	and	pinion	steeringThe	main	components
of	the	rack	and	pinion	steering	system	include:				●	Steering	pinion	(Pinion	Gear):	mounted	on	the	steering	shaft	and	meshing	with	the	rack.				●	Steering	rack	(Rack):	a	straight	rod	with	teeth	that	meshes	with	the	steering	pinion.	It	is	directly	connected	to	the	front	wheel	steering	knuckle	and	controls	the	rotation	of	the	wheel	by	turning	the	rack.				●
Steering	shaft:	transmits	the	rotation	of	the	steering	wheel	to	the	gear	to	start	the	steering	process.3.	Advantages	and	limitations	of	rack	and	pinion	steeringThe	main	advantages	of	rack	and	pinion	steering	are	simple	structure,	directness	and	fast	response.	Due	to	the	mechanical	connection	of	the	system,	the	steering	force	can	be	transmitted	to	the
wheel	with	minimal	loss,	so	the	steering	controllability	is	better.	However,	the	disadvantage	of	this	system	is	that	it	requires	greater	steering	force,	especially	when	driving	at	low	speed	or	when	parking,	which	requires	more	physical	effort	from	the	driver.What	is	Power	Steering?Compared	with	rack	and	pinion	steering,	power	steering	is	a	broader
term	that	covers	different	types	of	auxiliary	steering	systems.	The	purpose	of	power	steering	is	to	reduce	the	operating	burden	of	the	driver	and	make	the	steering	process	easier.1.	Definition	and	Basic	Principles	of	Power	SteeringPower	steering	is	a	system	that	assists	the	driver	in	steering	by	using	external	force	(usually	hydraulic	or	electric).	It
makes	steering	easier	by	reducing	the	force	applied	by	the	driver,	especially	at	low	speeds	or	when	parking.2.	Types	of	Power	SteeringPower	steering	can	be	divided	into	the	following	main	types:				●	Hydraulic	Power	Steering	(HPS):	The	most	common	power	steering	system,	which	provides	steering	assistance	through	a	hydraulic	pump.	The
hydraulic	pump	is	usually	driven	by	the	engine	and	applies	force	to	the	steering	rack	through	hydraulic	oil	to	make	steering	easier.				●	Electric	Power	Steering	(EPS):	Provides	assistance	through	an	electric	motor,	gradually	replacing	the	traditional	hydraulic	system.	Electric	power	steering	systems	are	generally	more	efficient	because	they	only
provide	assistance	when	needed,	unlike	hydraulic	systems	that	are	always	running.				●	Electro-Hydraulic	Power	Steering	(EHPS):	Combines	the	characteristics	of	both	electric	and	hydraulic	systems,	using	an	electric	motor	to	drive	a	hydraulic	pump	to	provide	steering	assistance.3.	Advantages	of	power	steeringThe	main	advantage	of	power	steering
is	that	it	reduces	the	driver's	steering	burden	and	improves	driving	comfort	and	convenience.	Especially	when	driving	at	low	speeds	and	parking,	the	driver	can	steer	with	almost	no	effort	to	turn	the	steering	wheel.	In	addition,	modern	power	steering	systems	can	also	achieve	multiple	driving	modes	through	electronic	control,	further	enhancing	the
driving	experience.Rack	and	Pinion	Steering	Vs.	Power	Steering:	What	is	the	Difference	Between	Them?Although	rack	and	pinion	steering	and	power	steering	are	both	related	to	vehicle	steering,	they	are	not	the	same	concept.	To	understand	the	difference	between	them,	we	need	to	make	a	detailed	comparison	from	the	aspects	of	their	definition,
function	and	working	method.1.	Conceptual	difference●	Rack	and	pinion	steering:	It	is	a	mechanical	steering	system	that	refers	to	a	specific	mechanical	structure.	It	describes	how	the	steering	wheel	directly	controls	the	rotation	of	the	wheels	through	mechanical	transmission.●	Power	steering:	It	is	an	auxiliary	system	designed	to	reduce	the	force
required	by	the	driver	during	steering.	It	is	a	functional	description	rather	than	referring	to	a	specific	mechanical	structure.	Power	steering	can	be	used	in	combination	with	a	variety	of	steering	structures,	including	rack	and	pinion	systems.2.	Differences	in	functions●	Rack	and	pinion	steering:	The	main	function	is	to	provide	a	direct,	mechanical
steering	method,	converting	the	rotation	of	the	steering	wheel	into	the	rotation	of	the	wheels.●	Power	steering:	The	main	function	is	to	assist	the	driver	to	reduce	the	force	required	for	steering,	making	steering	easier	and	more	comfortable.3.	Differences	in	working	principles●	Rack	and	pinion	steering:	Purely	dependent	on	mechanical	structure,	the
steering	force	is	entirely	applied	by	the	driver	through	the	steering	wheel.●	Power	steering:	Relies	on	an	external	power	source,	such	as	a	hydraulic	pump	or	electric	motor,	to	provide	steering	assistance.4.	RelationshipDespite	their	differences,	rack	and	pinion	steering	and	power	steering	are	not	mutually	exclusive.	In	fact,	many	modern	vehicles	use
a	rack	and	pinion	steering	system	with	power	assistance.	In	this	system,	the	rack	and	pinion	mechanism	is	responsible	for	the	basic	steering	work,	while	the	power	steering	system	provides	assistance	to	make	driving	easier.Analysis	of	Rack	and	Pinion	Steering	and	Power	Steering	in	Practical	ApplicationsAfter	understanding	the	basic	concepts	and
differences	between	rack	and	pinion	steering	and	power	steering,	we	can	further	explore	their	performance	in	practical	applications.1.	Mechanical	rack	and	pinion	steeringMechanical	rack	and	pinion	steering	systems	are	commonly	used	in	older	vehicles	and	some	sports	vehicles.	This	system	is	simple,	responsive	and	lightweight,	so	it	is	considered
an	ideal	steering	choice,	especially	when	greater	steering	precision	and	road	feedback	are	required.However,	the	disadvantage	of	mechanical	rack	and	pinion	steering	systems	is	that	it	requires	the	driver	to	apply	greater	steering	force,	especially	when	driving	at	low	speeds.	For	some	people,	this	direct	steering	feedback	is	a	pleasure,	but	for	most
ordinary	drivers,	it	can	be	a	burden.2.	Hydraulic	power	steering	vs.	electric	power	steeringHydraulic	power	steering	systems	have	always	been	the	mainstream	choice	in	the	automotive	industry.	It	uses	hydraulic	pressure	generated	by	a	hydraulic	pump	to	help	drivers	steer	easily.	However,	there	is	a	certain	amount	of	energy	loss	in	hydraulic	power
steering	systems	because	the	hydraulic	pump	needs	to	run	continuously,	consuming	engine	power.In	contrast,	electric	power	steering	systems	(EPS)	are	gradually	replacing	hydraulic	systems	due	to	their	high	efficiency	and	flexibility.	EPS	does	not	consume	energy	when	it	is	not	needed,	so	it	is	more	energy-efficient.	In	addition,	EPS	systems	can	also
be	combined	with	electronic	control	systems	to	achieve	more	intelligent	steering	assistance.3.	Rack	and	pinion	combined	with	power	steeringIn	modern	vehicles,	rack	and	pinion	steering	is	often	used	in	combination	with	power	steering	systems.	This	combination	retains	the	directness	and	precision	of	rack	and	pinion	steering	while	reducing	the
driver's	operating	burden	through	the	power	steering	system.	This	integrated	system	provides	both	precise	control	and	driving	comfort.In	summary,	rack	and	pinion	steering	and	power	steering	are	not	the	same	concept.	Rack	and	pinion	steering	is	a	specific	mechanical	structure	responsible	for	converting	the	rotation	of	the	steering	wheel	into	the
steering	of	the	wheels;	while	power	steering	is	an	auxiliary	system	designed	to	reduce	the	amount	of	effort	required	by	the	driver	during	steering.In	practical	applications,	rack	and	pinion	steering	can	be	used	alone	or	in	combination	with	a	power	steering	system.	Modern	cars	often	combine	the	two	to	provide	a	better	driving	experience.	Therefore,
although	they	are	different	in	nature,	they	can	work	together	to	create	a	more	efficient	and	comfortable	steering	system.	The	rack-and-pinion	design	enhances	steering	precision.	An	electric-assist	system	allows	greater	fuel	efficiency	than	an	engine-driven	hydraulic	design.	The	amount	of	assist	is	variable;	it	increases	at	low	speeds	to	make	tight	turns
easier,	such	as	during	parking	maneuvers.	How	does	electric	rack	and	pinion	steering	work?	It	works	by	enclosing	the	rack	and	pinion	gear-set	in	a	metal	tube,	with	each	end	of	the	rack	sticking	out	from	the	tube	and	connected	to	an	axial	rod.	The	pinion	gear	is	attached	to	the	steering	shaft	so	that	when	the	steering	wheel	is	turned,	the	gear	spins,
moving	the	rack.	See	also		Where	is	the	diagnostic	port	on	a	BMW?	Needless	to	say,	luxury	and	high-performance	cars	are	likely	to	cost	more.	The	good	news	is	that	rack	and	pinion	usually	last	quite	long.	They	will	usually	last	for	about	100,000	miles	and	they	can	easily	last	more	than	that.	What	causes	electric	steering	rack	failure?	Today’s	electronic
power	steering	systems	may	fail	due	to	issues	with	the	mounted	electric	motor.	In	particular,	excessive	heat	on	the	motor	is	likely	to	cause	the	failure	modes.	Infiltration	of	the	system	environment	by	water,	dirt,	or	other	contaminants	will	also	likely	lead	to	EPS	failure.	Does	electric	rack	and	pinion	have	fluid?	Power	Rack	and	Pinion	A	cylinder
containing	a	piston	with	two	fluid	ports	connects	to	the	power	rack.	High-pressure	fluid	moves	the	piston,	which	then	makes	the	rack	move.	Electric	systems	use	an	electric	pump.	The	average	cost	to	repair	a	power	steering	pump	is	somewhere	between	$200	and	$350.	To	replace	the	power	steering	pump	with	a	new	part,	it	will	cost	between	$400
and	$800	(depending	on	car	model	and	what	shop	you	take	it	to).	What	happens	when	electric	power	steering	goes	out?	When	that	happens,	your	car’s	steering	system	will	revert	to	manual	operation	(i.e.,	your	muscles	do	all	the	work).	As	a	result,	the	steering	wheel	will	become	very	difficult	to	turn.	Electric	power	steering	can	stop	working	suddenly
and	render	the	vehicle	very	difficult	to	drive	as	well.	How	do	you	know	when	electric	power	steering	is	bad?	Difficulty	turning	the	wheel.	One	of	the	most	common	signs	you	have	steering	wheel	failure	is	that	it	is	hard	to	turn	the	steering	wheel.	Pulsating	or	vibrating	steering	wheel.	This	symptom	is	usually	experienced	when	the	car	is	idling.	Low
Power	Steering	Fluid.	See	also		How	do	you	close	the	hatch	on	a	BMW	X5?How	do	I	reset	my	electric	power	steering?	All	you	need	to	do	is	turn	off	your	engine,	then	restart	it	so	the	light	can	reset.	In	most	cases,	it	should	come	back	on,	and	this	only	indicates	that	it	may	have	thought	it	suspected	a	problem	due	to	a	mistake	in	the	computer	system.
You	can	expect	to	pay	anywhere	between	$1,500	to	$2,000	to	replace	a	rack	and	pinion	system	in	a	car.	Most	owners	end	up	paying	approximately	$1,800,	though	the	price	can	vary	significantly	depending	on	the	age,	make,	and	model	of	your	car.	How	do	you	know	if	rack	and	pinion	is	going	bad?	When	the	Rack	and	Pinion	Fails.	There	are	a	few	ways
you	can	tell	if	your	steering	gear	is	failing,	such	as	excess	noise,	movement,	effort	or	leaks.	When	you’re	turning	the	steering	wheel	and	it	seems	to	be	looser	or	tighter	than	the	rest	of	the	rack,	you	could	have	a	flat	spot	or	notch	in	the	steering.	How	much	does	it	cost	to	replace	power	steering	rack	and	pinion?	The	average	cost	of	replacing	the	rack
and	pinion	steering	is	$2,000.	This	price	includes	the	cost	of	parts	and	the	cost	of	labor.	According	to	Costhack,	you	can	expect	to	pay	anywhere	between	$1,200	to	$1,500	for	parts.	For	labor,	the	cost	is	somewhere	from	$300	to	$1,000.	This	problem	can	be	fixed	on	your	own,	but	if	you’re	not	sure	how	to	fix	electric	power	steering	problems,	take	it	to
a	certified	mechanic.	See	also		Is	BMW	discontinuing	the	X4?Can	electric	steering	rack	be	repaired?	Repair	of	the	electric	steering	rack	is	one	of	the	most	complex	processes;	it	requires	well-experienced	technicians	and	professional	equipment	for	diagnostics	and	repair.	Operating	maintenance	of	the	power	steering	units	includes	diagnostics	of	the
rack	and	evaluation	of	usability	degree	of	its	basic	parts.	Can	you	drive	a	car	with	electric	power	steering	failure?	While	it	is	technically	possible	to	drive	the	car	with	a	failing	electric	power	steering	system,	it	is	not	going	to	get	any	better.	The	vehicle	will	need	to	be	serviced	as	soon	as	possible.	The	module	is	still	pulling	excess	power	from	the	battery
and	robbing	the	rest	of	the	vehicle.	While	you	may	still	be	able	to	drive	your	car	with	a	faulty	or	broken	steering	rack,	this	can	impact	your	safety	on	the	road	and	that	of	other	road	users.	Steering	rack	problems	or	failure	can	make	the	car	much	harder	to	control,	which	can	seriously	increase	your	risk	of	an	accident.	How	do	I	fix	the	EPS	problem	in
my	car?	This	issue	with	the	EPS	light	can	also	be	caused	if	you	have	recently	had	to	jump-start	your	car,	or	you’ve	disconnected	the	battery.	Occasionally,	the	problem	can	be	fixed	by	simply	turning	your	vehicle	off	and	on	again.	How	many	hours	does	it	take	to	replace	a	power	steering	pump?	It	takes	two	to	three	hours	for	a	competent	mechanic	to
switch	over	a	power	steering	pump.	Power	steering	pump	replacement	costs	vary	across	the	country	according	to	each	garage	and	dealership.	See	also		What	Colour	is	BMW	Cashmere	Silver?	Electric	Power	Steering	systems	don’t	have	any	fluid	to	service	and	don’t	require	any	preventative	maintenance,	but	they	do	have	mechanical	parts	and
electronics	that	can	wear	out	and	malfunction	over	time.	NOTE:	The	power	steering	system	only	assists	in	steering	your	vehicle.	Do	electric	power	steering	have	fluid?	Electric	systems	do	not	require	power	steering	fluid	to	work	and	only	draw	power	when	needed,	making	them	more	fuel	efficient	than	hydraulic	systems.	What	causes	EPS	problems?
EPS	outage	can	be	caused	by	a	car	battery,	an	alternator	or	a	circuit	fault.	Regular	checkup	should	be	provided	for	all	those	car	elements.	Your	Car	Wanders	From	Left	To	Right.	Whether	you’re	cruising	or	booting	it,	if	you	find	your	vehicle	wandering	a	little,	this	may	be	a	symptom	of	a	faulty	steering	rack.	There	Are	Grinding	Noises	When	Steering.
A	Smell	That	Resembles	Burning	Oil.	A	Power	Steering	Fluid	Leak.	Extreme	hot	and	cold	temperatures	can	significantly	increase	the	wear	process	for	these	hoses.	Follow	through	with	addressing	any	signs	of	trouble	or	failure-	If	you	begin	to	notice	that	your	car	is	steering	inconsistently,	roughly,	or	too	tightly,	there	could	be	a	problem	with	the	power
steering	system.	What	is	the	most	common	failure	in	a	power	steering	system?	One	of	the	most	common	problems	power	steering	systems	have	is	leaks.	The	high	pressure	of	the	system	combined	with	the	soft	hoses	carrying	the	fluid	makes	it	relatively	susceptible	to	leaks.	A	low	fluid	level	can	cause	a	whining	power	steering	pump	and	even	a	loss	of
fluid	pressure	and	a	loss	of	steering	assistance.	See	also		Does	BMW	make	a	manual	transmission	convertible?Can	you	drive	a	car	with	the	EPS	light	on?	As	long	as	you	are	not	impeded	by	any	negative	side	effects	and	you	feel	it	is	safe	to	steer	your	vehicle,	you	should	be	ok	to	continue	driving	your	Hyundai	until	your	appointment.	Page	2The	rack-
and-pinion	design	enhances	steering	precision.	An	electric-assist	system	allows	greater	fuel	efficiency	than	an	engine-driven	hydraulic	design.	The	amount	of	assist	is	variable;	it	increases	at	low	speeds	to	make	tight	turns	easier,	such	as	during	parking	maneuvers.	How	does	electric	rack	and	pinion	steering	work?	It	works	by	enclosing	the	rack	and
pinion	gear-set	in	a	metal	tube,	with	each	end	of	the	rack	sticking	out	from	the	tube	and	connected	to	an	axial	rod.	The	pinion	gear	is	attached	to	the	steering	shaft	so	that	when	the	steering	wheel	is	turned,	the	gear	spins,	moving	the	rack.	See	also		How	do	you	remote	start	a	2016	BMW	535i?	Needless	to	say,	luxury	and	high-performance	cars	are
likely	to	cost	more.	The	good	news	is	that	rack	and	pinion	usually	last	quite	long.	They	will	usually	last	for	about	100,000	miles	and	they	can	easily	last	more	than	that.	What	causes	electric	steering	rack	failure?	Today’s	electronic	power	steering	systems	may	fail	due	to	issues	with	the	mounted	electric	motor.	In	particular,	excessive	heat	on	the	motor
is	likely	to	cause	the	failure	modes.	Infiltration	of	the	system	environment	by	water,	dirt,	or	other	contaminants	will	also	likely	lead	to	EPS	failure.	Does	electric	rack	and	pinion	have	fluid?	Power	Rack	and	Pinion	A	cylinder	containing	a	piston	with	two	fluid	ports	connects	to	the	power	rack.	High-pressure	fluid	moves	the	piston,	which	then	makes	the
rack	move.	Electric	systems	use	an	electric	pump.	The	average	cost	to	repair	a	power	steering	pump	is	somewhere	between	$200	and	$350.	To	replace	the	power	steering	pump	with	a	new	part,	it	will	cost	between	$400	and	$800	(depending	on	car	model	and	what	shop	you	take	it	to).	What	happens	when	electric	power	steering	goes	out?	When	that
happens,	your	car’s	steering	system	will	revert	to	manual	operation	(i.e.,	your	muscles	do	all	the	work).	As	a	result,	the	steering	wheel	will	become	very	difficult	to	turn.	Electric	power	steering	can	stop	working	suddenly	and	render	the	vehicle	very	difficult	to	drive	as	well.	How	do	you	know	when	electric	power	steering	is	bad?	Difficulty	turning	the
wheel.	One	of	the	most	common	signs	you	have	steering	wheel	failure	is	that	it	is	hard	to	turn	the	steering	wheel.	Pulsating	or	vibrating	steering	wheel.	This	symptom	is	usually	experienced	when	the	car	is	idling.	Low	Power	Steering	Fluid.	See	also		How	many	miles	can	you	get	out	of	a	BMW	4	Series?How	do	I	reset	my	electric	power	steering?	All
you	need	to	do	is	turn	off	your	engine,	then	restart	it	so	the	light	can	reset.	In	most	cases,	it	should	come	back	on,	and	this	only	indicates	that	it	may	have	thought	it	suspected	a	problem	due	to	a	mistake	in	the	computer	system.	You	can	expect	to	pay	anywhere	between	$1,500	to	$2,000	to	replace	a	rack	and	pinion	system	in	a	car.	Most	owners	end
up	paying	approximately	$1,800,	though	the	price	can	vary	significantly	depending	on	the	age,	make,	and	model	of	your	car.	How	do	you	know	if	rack	and	pinion	is	going	bad?	When	the	Rack	and	Pinion	Fails.	There	are	a	few	ways	you	can	tell	if	your	steering	gear	is	failing,	such	as	excess	noise,	movement,	effort	or	leaks.	When	you’re	turning	the
steering	wheel	and	it	seems	to	be	looser	or	tighter	than	the	rest	of	the	rack,	you	could	have	a	flat	spot	or	notch	in	the	steering.	How	much	does	it	cost	to	replace	power	steering	rack	and	pinion?	The	average	cost	of	replacing	the	rack	and	pinion	steering	is	$2,000.	This	price	includes	the	cost	of	parts	and	the	cost	of	labor.	According	to	Costhack,	you
can	expect	to	pay	anywhere	between	$1,200	to	$1,500	for	parts.	For	labor,	the	cost	is	somewhere	from	$300	to	$1,000.	This	problem	can	be	fixed	on	your	own,	but	if	you’re	not	sure	how	to	fix	electric	power	steering	problems,	take	it	to	a	certified	mechanic.	See	also		What	thread	is	BMW	tow	hook?Can	electric	steering	rack	be	repaired?	Repair	of	the
electric	steering	rack	is	one	of	the	most	complex	processes;	it	requires	well-experienced	technicians	and	professional	equipment	for	diagnostics	and	repair.	Operating	maintenance	of	the	power	steering	units	includes	diagnostics	of	the	rack	and	evaluation	of	usability	degree	of	its	basic	parts.	Can	you	drive	a	car	with	electric	power	steering	failure?
While	it	is	technically	possible	to	drive	the	car	with	a	failing	electric	power	steering	system,	it	is	not	going	to	get	any	better.	The	vehicle	will	need	to	be	serviced	as	soon	as	possible.	The	module	is	still	pulling	excess	power	from	the	battery	and	robbing	the	rest	of	the	vehicle.	While	you	may	still	be	able	to	drive	your	car	with	a	faulty	or	broken	steering
rack,	this	can	impact	your	safety	on	the	road	and	that	of	other	road	users.	Steering	rack	problems	or	failure	can	make	the	car	much	harder	to	control,	which	can	seriously	increase	your	risk	of	an	accident.	How	do	I	fix	the	EPS	problem	in	my	car?	This	issue	with	the	EPS	light	can	also	be	caused	if	you	have	recently	had	to	jump-start	your	car,	or	you’ve
disconnected	the	battery.	Occasionally,	the	problem	can	be	fixed	by	simply	turning	your	vehicle	off	and	on	again.	How	many	hours	does	it	take	to	replace	a	power	steering	pump?	It	takes	two	to	three	hours	for	a	competent	mechanic	to	switch	over	a	power	steering	pump.	Power	steering	pump	replacement	costs	vary	across	the	country	according	to
each	garage	and	dealership.	See	also		What	is	the	difference	between	M3/M4	and	M5?	Electric	Power	Steering	systems	don’t	have	any	fluid	to	service	and	don’t	require	any	preventative	maintenance,	but	they	do	have	mechanical	parts	and	electronics	that	can	wear	out	and	malfunction	over	time.	NOTE:	The	power	steering	system	only	assists	in
steering	your	vehicle.	Do	electric	power	steering	have	fluid?	Electric	systems	do	not	require	power	steering	fluid	to	work	and	only	draw	power	when	needed,	making	them	more	fuel	efficient	than	hydraulic	systems.	What	causes	EPS	problems?	EPS	outage	can	be	caused	by	a	car	battery,	an	alternator	or	a	circuit	fault.	Regular	checkup	should	be
provided	for	all	those	car	elements.	Your	Car	Wanders	From	Left	To	Right.	Whether	you’re	cruising	or	booting	it,	if	you	find	your	vehicle	wandering	a	little,	this	may	be	a	symptom	of	a	faulty	steering	rack.	There	Are	Grinding	Noises	When	Steering.	A	Smell	That	Resembles	Burning	Oil.	A	Power	Steering	Fluid	Leak.	Extreme	hot	and	cold	temperatures
can	significantly	increase	the	wear	process	for	these	hoses.	Follow	through	with	addressing	any	signs	of	trouble	or	failure-	If	you	begin	to	notice	that	your	car	is	steering	inconsistently,	roughly,	or	too	tightly,	there	could	be	a	problem	with	the	power	steering	system.	What	is	the	most	common	failure	in	a	power	steering	system?	One	of	the	most
common	problems	power	steering	systems	have	is	leaks.	The	high	pressure	of	the	system	combined	with	the	soft	hoses	carrying	the	fluid	makes	it	relatively	susceptible	to	leaks.	A	low	fluid	level	can	cause	a	whining	power	steering	pump	and	even	a	loss	of	fluid	pressure	and	a	loss	of	steering	assistance.	See	also		How	much	is	a	BMW?Can	you	drive	a
car	with	the	EPS	light	on?	As	long	as	you	are	not	impeded	by	any	negative	side	effects	and	you	feel	it	is	safe	to	steer	your	vehicle,	you	should	be	ok	to	continue	driving	your	Hyundai	until	your	appointment.	Page	3The	rack-and-pinion	design	enhances	steering	precision.	An	electric-assist	system	allows	greater	fuel	efficiency	than	an	engine-driven
hydraulic	design.	The	amount	of	assist	is	variable;	it	increases	at	low	speeds	to	make	tight	turns	easier,	such	as	during	parking	maneuvers.	How	does	electric	rack	and	pinion	steering	work?	It	works	by	enclosing	the	rack	and	pinion	gear-set	in	a	metal	tube,	with	each	end	of	the	rack	sticking	out	from	the	tube	and	connected	to	an	axial	rod.	The	pinion
gear	is	attached	to	the	steering	shaft	so	that	when	the	steering	wheel	is	turned,	the	gear	spins,	moving	the	rack.	See	also		Where	is	the	battery	on	a	BMW	r1250gs?	Needless	to	say,	luxury	and	high-performance	cars	are	likely	to	cost	more.	The	good	news	is	that	rack	and	pinion	usually	last	quite	long.	They	will	usually	last	for	about	100,000	miles	and
they	can	easily	last	more	than	that.	What	causes	electric	steering	rack	failure?	Today’s	electronic	power	steering	systems	may	fail	due	to	issues	with	the	mounted	electric	motor.	In	particular,	excessive	heat	on	the	motor	is	likely	to	cause	the	failure	modes.	Infiltration	of	the	system	environment	by	water,	dirt,	or	other	contaminants	will	also	likely	lead
to	EPS	failure.	Does	electric	rack	and	pinion	have	fluid?	Power	Rack	and	Pinion	A	cylinder	containing	a	piston	with	two	fluid	ports	connects	to	the	power	rack.	High-pressure	fluid	moves	the	piston,	which	then	makes	the	rack	move.	Electric	systems	use	an	electric	pump.	The	average	cost	to	repair	a	power	steering	pump	is	somewhere	between	$200
and	$350.	To	replace	the	power	steering	pump	with	a	new	part,	it	will	cost	between	$400	and	$800	(depending	on	car	model	and	what	shop	you	take	it	to).	What	happens	when	electric	power	steering	goes	out?	When	that	happens,	your	car’s	steering	system	will	revert	to	manual	operation	(i.e.,	your	muscles	do	all	the	work).	As	a	result,	the	steering
wheel	will	become	very	difficult	to	turn.	Electric	power	steering	can	stop	working	suddenly	and	render	the	vehicle	very	difficult	to	drive	as	well.	How	do	you	know	when	electric	power	steering	is	bad?	Difficulty	turning	the	wheel.	One	of	the	most	common	signs	you	have	steering	wheel	failure	is	that	it	is	hard	to	turn	the	steering	wheel.	Pulsating	or
vibrating	steering	wheel.	This	symptom	is	usually	experienced	when	the	car	is	idling.	Low	Power	Steering	Fluid.	See	also		Is	Arctic	Cat	same	as	KYMCO?How	do	I	reset	my	electric	power	steering?	All	you	need	to	do	is	turn	off	your	engine,	then	restart	it	so	the	light	can	reset.	In	most	cases,	it	should	come	back	on,	and	this	only	indicates	that	it	may
have	thought	it	suspected	a	problem	due	to	a	mistake	in	the	computer	system.	You	can	expect	to	pay	anywhere	between	$1,500	to	$2,000	to	replace	a	rack	and	pinion	system	in	a	car.	Most	owners	end	up	paying	approximately	$1,800,	though	the	price	can	vary	significantly	depending	on	the	age,	make,	and	model	of	your	car.	How	do	you	know	if	rack
and	pinion	is	going	bad?	When	the	Rack	and	Pinion	Fails.	There	are	a	few	ways	you	can	tell	if	your	steering	gear	is	failing,	such	as	excess	noise,	movement,	effort	or	leaks.	When	you’re	turning	the	steering	wheel	and	it	seems	to	be	looser	or	tighter	than	the	rest	of	the	rack,	you	could	have	a	flat	spot	or	notch	in	the	steering.	How	much	does	it	cost	to
replace	power	steering	rack	and	pinion?	The	average	cost	of	replacing	the	rack	and	pinion	steering	is	$2,000.	This	price	includes	the	cost	of	parts	and	the	cost	of	labor.	According	to	Costhack,	you	can	expect	to	pay	anywhere	between	$1,200	to	$1,500	for	parts.	For	labor,	the	cost	is	somewhere	from	$300	to	$1,000.	This	problem	can	be	fixed	on	your
own,	but	if	you’re	not	sure	how	to	fix	electric	power	steering	problems,	take	it	to	a	certified	mechanic.	See	also		How	do	you	charge	a	BMW	650i	battery?Can	electric	steering	rack	be	repaired?	Repair	of	the	electric	steering	rack	is	one	of	the	most	complex	processes;	it	requires	well-experienced	technicians	and	professional	equipment	for	diagnostics
and	repair.	Operating	maintenance	of	the	power	steering	units	includes	diagnostics	of	the	rack	and	evaluation	of	usability	degree	of	its	basic	parts.	Can	you	drive	a	car	with	electric	power	steering	failure?	While	it	is	technically	possible	to	drive	the	car	with	a	failing	electric	power	steering	system,	it	is	not	going	to	get	any	better.	The	vehicle	will	need
to	be	serviced	as	soon	as	possible.	The	module	is	still	pulling	excess	power	from	the	battery	and	robbing	the	rest	of	the	vehicle.	While	you	may	still	be	able	to	drive	your	car	with	a	faulty	or	broken	steering	rack,	this	can	impact	your	safety	on	the	road	and	that	of	other	road	users.	Steering	rack	problems	or	failure	can	make	the	car	much	harder	to
control,	which	can	seriously	increase	your	risk	of	an	accident.	How	do	I	fix	the	EPS	problem	in	my	car?	This	issue	with	the	EPS	light	can	also	be	caused	if	you	have	recently	had	to	jump-start	your	car,	or	you’ve	disconnected	the	battery.	Occasionally,	the	problem	can	be	fixed	by	simply	turning	your	vehicle	off	and	on	again.	How	many	hours	does	it	take
to	replace	a	power	steering	pump?	It	takes	two	to	three	hours	for	a	competent	mechanic	to	switch	over	a	power	steering	pump.	Power	steering	pump	replacement	costs	vary	across	the	country	according	to	each	garage	and	dealership.	See	also		What	year	BMWS	have	Android	Auto?	Electric	Power	Steering	systems	don’t	have	any	fluid	to	service	and
don’t	require	any	preventative	maintenance,	but	they	do	have	mechanical	parts	and	electronics	that	can	wear	out	and	malfunction	over	time.	NOTE:	The	power	steering	system	only	assists	in	steering	your	vehicle.	Do	electric	power	steering	have	fluid?	Electric	systems	do	not	require	power	steering	fluid	to	work	and	only	draw	power	when	needed,
making	them	more	fuel	efficient	than	hydraulic	systems.	What	causes	EPS	problems?	EPS	outage	can	be	caused	by	a	car	battery,	an	alternator	or	a	circuit	fault.	Regular	checkup	should	be	provided	for	all	those	car	elements.	Your	Car	Wanders	From	Left	To	Right.	Whether	you’re	cruising	or	booting	it,	if	you	find	your	vehicle	wandering	a	little,	this
may	be	a	symptom	of	a	faulty	steering	rack.	There	Are	Grinding	Noises	When	Steering.	A	Smell	That	Resembles	Burning	Oil.	A	Power	Steering	Fluid	Leak.	Extreme	hot	and	cold	temperatures	can	significantly	increase	the	wear	process	for	these	hoses.	Follow	through	with	addressing	any	signs	of	trouble	or	failure-	If	you	begin	to	notice	that	your	car	is
steering	inconsistently,	roughly,	or	too	tightly,	there	could	be	a	problem	with	the	power	steering	system.	What	is	the	most	common	failure	in	a	power	steering	system?	One	of	the	most	common	problems	power	steering	systems	have	is	leaks.	The	high	pressure	of	the	system	combined	with	the	soft	hoses	carrying	the	fluid	makes	it	relatively	susceptible
to	leaks.	A	low	fluid	level	can	cause	a	whining	power	steering	pump	and	even	a	loss	of	fluid	pressure	and	a	loss	of	steering	assistance.	See	also		What’s	the	difference	between	BMW	328i	and	328i	xDrive?Can	you	drive	a	car	with	the	EPS	light	on?	As	long	as	you	are	not	impeded	by	any	negative	side	effects	and	you	feel	it	is	safe	to	steer	your	vehicle,
you	should	be	ok	to	continue	driving	your	Hyundai	until	your	appointment.	Mark	Williamson|Getty	ImagesA	rack	and	pinion	steering	system	consists	of	a	pinion	(a	circular	gear)	with	a	rack	(a	linear	gear).	The	system	works	by	converting	a	revolving	motion	into	linear	motion.	Most	cars,	small	trucks,	and	SUVs	come	equipped	with	a	rack	and	pinion
system,	rather	than	the	recirculating	ball	steering	found	in	larger	trucks,	larger	SUVs,	and	other	heavy-duty	vehicles.	Rack	and	PinionWith	rack	and	pinion	steering,	the	rotation	of	the	pinion	causes	linear	motion	of	the	rack,	which	turns	the	vehicle's	wheels	left	or	right.	Rack	and	pinion	systems	are	a	common	component	in	railways.	In	between	train
rails	are	racks	that	interact	with	pinions	attached	to	locomotives	and	train	cars	to	assist	trains	with	moving	up	steep	inclines.	While	a	rack	and	pinion	system	might	seem	complicated,	according	to	Advance	Autoparts,	it	is	simply	a	gear	attached	to	a	toothed	bar.	The	bar	attaches	to	a	set	of	tie	rods.	A	generating	rack	is	a	rack	outline	used	in	the	design
of	a	generating	tool,	such	as	a	hob	or	a	gear	shaper	cutter,	to	indicate	the	details	and	dimensions	of	the	teeth.	Simple	linear	actuators	often	consist	of	some	combination	of	rack	and	pinion.	The	shaft	rotation	of	the	pinion	is	powered	by	hand	or	by	a	motor	to	create	linear	movement.While	the	rack	and	pinion	steering	system	has	been	used	by	U.S.
automotive	manufacturers	for	less	than	50	years,	the	concept	is	nearly	a	century	old	in	other	countries.	Hemmings	Motor	News	reports	that	in	the	1930s,	BMW	produced	the	first	rack	and	pinion	gearbox.	The	first	American	automotive	manufacturer	to	use	rack	and	pinion	steering	in	production	was	Ford,	which	used	it	for	the	1974	Mustang	II	and	the
1974	Pinto.	While	AMC	adopted	the	system	soon	after	for	the	1975	Pacer,	GM	and	Chrysler	would	not	manufacture	cars	with	rack	and	pinion	steering	until	the	1980s.Although	it	took	some	time	for	U.S.	manufacturers	to	start	producing	rack	and	pinion	steering	systems,	they	soon	realized	what	European	and	Asian	automotive	companies	had	known
for	decades.	Rack	and	pinion	steering	is	a	more	straightforward	design	compared	to	the	recirculating	ball	steering	system	that	came	before	it.	That	more	straightforward	design	makes	rack	and	pinion	steering	systems	more	cost-effective	to	build.Hemmings	also	notes	that	the	rack	and	pinion	steering	system	weighs	less	than	a	recirculating	ball
gearbox,	which	helps	improve	gas	mileage.	Rack	and	pinion	systems	are	lighter	because	they	don't	require	the	idler	arms,	Pitman	arms,	center	links,	and	tie	rod	sleeves	found	in	conventional	steering	systems.	The	size	and	weight	of	a	rack	and	pinion	system	make	it	a	better	fit	for	front-wheel-drive	applications	because	manufacturers	can	install	it
right	next	to	the	transverse	drivetrain.	It	is	easier	for	manufacturers	to	tailor	rack	and	pinion	gearboxes	to	fit	specific	wheelbases	and	handling	packages.Rack	and	Pinion:	ApplicationsWhile	most	consumers	are	familiar	with	rack	and	pinion	systems	for	steering	cars	and	small	trucks,	rack	and	pinion	combinations	have	several	other	applications.	Not
only	are	rack	and	pinion	systems	used	to	help	trains	climb	steep	gradients,	but	they	also	provide	better	brake	control,	especially	in	snowy	and	icy	conditions.	The	Stairlift.com	states	that	rack	and	pinion	systems	are	standard	components	in	most	stair	lifts.	The	rack	and	pinion	mechanism	often	operates	using	hydraulic	or	electrical	energy.In	the	1970s,
Arthur	Ernest	Bishop	invented	the	variable	rack.	Combined	with	a	standard	pinion,	his	variable	rack	was	used	to	improve	vehicle	handling.How	Does	Rack	and	Pinion	Steering	Work?According	to	an	article	by	Moog	Parts,	rack	and	pinion	steering	works	by	using	a	gear	system	to	translate	the	steering	wheel's	circular	motion	into	the	linear	motion
needed	to	turn	the	wheels.	A	metal	tube	houses	the	gearset.	The	tube	has	openings	on	each	end	to	allow	the	rack	to	attach	to	an	axial	rod.	The	pinion	gear	connects	to	the	steering	shaft	so	that	the	gear	will	spin	and	move	the	rack	when	the	steering	wheel	turns.	The	axial	rods	connect	to	a	tie	rod	end,	which	attaches	to	the	spindle.The	rack	and	pinion
gear	set	has	two	main	functions:Conversion	of	the	steering	wheel's	rotational	motion	into	the	linear	motion	needed	for	the	vehicle's	wheels	to	turnReduction	of	gears,	which	makes	it	easier	for	the	steering	wheel	to	turn	the	wheelsRack	and	Pinion	Steering	RatioMoog	Parts	defines	"steering	ratio"	as	the	ratio	of	how	far	the	steering	wheel	turns	to	how
much	the	wheels	turn.	For	example,	if	a	360-degree	turn	of	the	steering	wheel	causes	a	car's	wheels	to	turn	20	degrees,	then	that	car's	steering	ratio	is	18:1	(360	divided	by	20).	A	higher	steering	ratio	requires	more	turns	of	the	steering	wheel	to	turn	the	wheels.	A	lower	steering	ratio	is	desirable	because	it	indicates	more	responsive	steering.Light
sports	cars	tend	to	have	a	lower	steering	ratio	when	compared	to	large	cars	and	trucks.	Thanks	to	power	steering,	all	consumer	vehicles	have	an	improved	steering	ratio.Power	Rack	and	PinionHemmings	Motor	News	notes	that	cars	with	power	steering	have	slightly	different	rack	and	pinion	designs.	Along	the	side	of	a	power	rack	are	two	steel	tubes
that	perform	the	function	of	the	left	and	right	turning	while	serving	as	pressure	and	return	lines.	A	cylinder	containing	a	piston	with	two	fluid	ports	connects	to	the	power	rack.	High-pressure	fluid	moves	the	piston,	which	then	makes	the	rack	move.	Electric	systems	use	an	electric	pump.Common	Rack	and	Pinion	Steering	ProblemsBecause	it's
impossible	to	operate	a	car	without	steering,	it's	essential	to	be	on	the	lookout	for	any	problems	so	you	can	get	them	repaired	as	soon	as	possible.	Common	steering	issues,	as	reported	by	Moog	and	Sunglass,	include:A	tight	steering	wheel:	If	it	seems	like	your	steering	wheel	is	harder	to	turn,	this	could	indicate	a	problem	with	the	steering	rack	or
inadequate	pressure	in	the	power	steering	system.	This	issue	is	usually	solved	by	adding	more	power	steering	fluid.Power	steering	fluid	leakage:	If	your	car	is	leaking	power	steering	fluid,	you	should	have	it	repaired	before	it	causes	the	gearbox	to	overheat	or	the	gears	to	break.Grinding	noises:	A	grinding	noise	usually	indicates	inadequate
lubrication	in	the	steering	gearbox.	The	gearbox	may	need	to	be	replaced.Burning	oil:	Power	steering	fluid	has	an	odor	similar	to	burning	oil.	If	you	notice	this	odor	while	driving,	pull	over	as	soon	as	it's	safe.	Your	gearbox	may	be	overheated	and	could	catch	on	fire.The	rack	and	pinion	steering	system	has	led	to	more	cost-effective	car	production,
improved	gas	mileage,	and	easier	vehicle	handling.	It	is	certainly	a	revolutionary	advancement	in	the	automotive	industry.Information	and	research	in	this	article	verified	by	ASE-certified	Master	Technician	Duane	Sayaloune	of	YourMechanic.com.	For	any	feedback	or	correction	requests	please	contact	us	at	research@caranddriver.com.Sources:	The
Stairlift.comHemmingsCar	and	DriverMoogCar	and	DriverSunglass.ioAdvance	Autoparts	Repair	Topics	>	Steering	>	Rack	and	pinon	steering:	How	it	works	Rack	and	pinion	steering	is	a	popular	and	widely	used	steering	mechanism	in	modern	vehicles.	Its	simplicity,	precision,	and	effectiveness	make	it	a	preferred	choice	for	many	automobile
manufacturers.	This	article	delves	into	the	workings	of	rack	and	pinion	steering,	its	advantages,	and	how	it	compares	to	other	steering	systems.Rack	and	pinion	steering	converts	the	rotational	motion	of	the	steering	wheel	into	the	linear	motion	required	to	turn	the	wheels.	This	system	consists	of	two	main	components:	the	pinion	gear	and	the
rack.Components	and	Operation•	Steering	Wheel	and	Steering	Shaft—	The	driver	turns	the	steering	wheel,	which	is	connected	to	the	steering	shaft.	The	steering	shaft,	in	turn,	is	connected	to	the	pinion	gear.•	Pinion	Gear—	The	pinion	gear	is	a	round	gear	at	the	end	of	the	steering	shaft.	As	the	steering	wheel	rotates,	the	pinion	gear	turns.•	Rack—
The	rack	is	a	flat,	toothed	bar	that	meshes	with	the	pinion	gear.	The	rotation	of	the	pinion	gear	moves	the	rack	left	or	right.•	Tie	Rods—	Attached	to	each	end	of	the	rack	are	tie	rods.	The	tie	rods	connect	to	the	steering	knuckles,	which	are	attached	to	the	front	wheels.	Movement	of	the	rack	pushes	or	pulls	the	tie	rods,	turning	the	wheels.•	Power
Steering—	Many	modern	vehicles	feature	power-assisted	rack	and	pinion	steering.	Hydraulic	or	electric	systems	reduce	the	effort	needed	to	turn	the	steering	wheel,	providing	smoother	and	easier	steering.The	Advantages	of	Rack	and	Pinion	Steering	versus	a	Recirculating	Ball	Steering	GearA	Rack	and	pinion	steering	gear	offers	several	benefits	over
other	steering	systems:•	Precision	and	Responsiveness—	The	direct	connection	between	the	steering	wheel	and	the	wheels	provides	precise	control	and	quick	response.	This	enhances	the	driving	experience,	especially	in	high-performance	and	sports	cars.•	Simplicity	and	Compact	Design—		The	system’s	simplicity	results	in	fewer	components	and
lower	weight.	The	compact	design	makes	it	easier	to	fit	into	tight	spaces,	contributing	to	better	overall	vehicle	design.•	Improved	Feedback—	Rack	and	pinion	steering	provides	better	feedback	to	the	driver,	allowing	for	a	more	intuitive	understanding	of	road	conditions.	This	improves	safety	and	driving	confidence.•	Reduced	Maintenance—	With
fewer	moving	parts,	rack	and	pinion	systems	generally	require	less	maintenance	and	are	more	durable.	The	reduced	complexity	also	leads	to	lower	manufacturing	and	repair	costs.How	Rack	and	Piniont	Steering	Differs	from	Other	Steering	SystemsTo	understand	the	unique	benefits	of	rack	and	pinion	steering,	it’s	helpful	to	compare	it	with	other
common	steering	systems,	such	as	recirculating	ball	worm	and	roller	steering.•	Recirculating	Ball	Steering—	Recirculating	ball	steering	uses	a	series	of	ball	bearings	to	reduce	friction	between	the	steering	gear	and	the	worm	drive.	The	system	involves	a	worm	gear	mounted	on	the	end	of	the	steering	shaft,	which	meshes	with	a	sector	gear	attached
to	the	pitman	arm.This	system	is	commonly	used	in	larger	vehicles,	such	as	trucks	and	SUVs,	because	it	can	handle	heavier	loads.It	provides	greater	mechanical	advantage	making	it	easier	to	steer	heavy	vehicles.	The	design	can	absorb	and	dampen	shocks	from	rough	road	conditions.Disadvantages	of	a	recirculating	ball	steering	gear:	It	is	less
precise	and	responsive	compared	to	rack	and	pinion	steering.	The	complexity	of	the	system	results	in	more	components	that	can	wear	out	and	require	maintenance.How	a	recirculating	ball	steering	system	worksTraditional	pitman	arm	or	recirculating	ball	steering	gears	use	a	worm	gear	and	“nut”	steering	gear	mechanism	and	parallelogram-style
steering	linkage.	In	this	system,	turning	the	steering	wheel	rotates	the	worm	gear,	moving	the	nut	up	and	down,	which	then	rotates	the	pitman	arm	in	an	arc.	The	pitman	arm	connects	to	a	center	linking	rod,	an	idler	arm,	and	two	tie	rods	connected	to	the	wheels.	The	pitman	arm	translates	an	arc	motion	into	linear	left	and	right	movement.	There	are
many	more	moving	parts	in	a	recirculating	ball	steering	mechanism	and	far	more	components	and	movable	joints	in	the	steering	linkage	in	a	parallelogram	steering	system.	Here’s	a	deeper	explanation	oRecirculating	ball	steering	gear	and	parallelogram	steering	linkageThis	image	shows	the	inside	of	a	recirculating	ball	steering	gear.	Manufacturers
design	the	grooves	on	the	worm	gear	to	accept	ball	bearings	and	include	a	recirculating	tube	as	a	return	path	for	the	balls.	Rotating	ball	bearings	against	the	threads	of	the	worm	gear	result	in	far	less	friction	than	the	same	setup	without	the	ball	bearings.	The	main	advantage	of	a	recirculating	ball	style	steering	gear	is	the	increased	mechanical
advantage.	It	takes	less	mechanical	effort	to	steer	with	a	recirculating	ball	steering	gear	than	a	rack	and	pinion	system.On	the	downside,	recirculating	ball	steering	gears	weigh	more	than	a	rack	and	pinion	steering	system,	cost	more	to	manufacture	and	install	and	repair.	Plus,	the	additional	movable	joints	in	a	parallelogram	steering	system	reduce
road	feel	and	delay	driver	input	slightly.Rack	and	pinion	steering	systemsAs	you	can	see	in	the	diagrams,	rack,	and	pinion	steering	systems,	have	fewer	moving	parts	inside	the	gear	compared	to	recirculating	ball	steering	systems.	Plus,	they	have	fewer	joints	in	the	steering	linkage.	Steering	motion	is	transferred	directly	to	the	rack	and	then	to	the
wheels,	so	the	steering	is	more	precise	and	far	more	responsive.	The	direct	linkage	to	the	wheels	provides	more	road	feel	and	driver	feedback,	so	driver	response	time	is	decreased	when	encountering	slippery	patches.	The	system	costs	less	to	manufacture	and	install	and	weighs	less,	which	improves	gas	mileage.Where	the	inner	tie	rod	and	outer	tie
rod	ends	are	located	on	a	rack	and	pinion	steering	gearHowever,	rack	and	pinion	steering	mechanisms	do	have	some	disadvantages.	Since	the	rack	must	move	left	and	right,	the	length	of	the	rack	is	limited	based	on	vehicle	width	and	engine	compartment	space.	These	systems	are	also	more	susceptible	to	bump	steer	which	is	caused	by	backward	liner
input	to	the	gear	when	the	wheel	hits	and	rebounds	from	road	bumps.	This	is	due	to	the	fact	that	the	tie	rod	must	move	up	and	down	to	accommodate	wheel	movement,	and	that	movement	is	usually	in	an	arc.	Since	the	length	of	the	tie	rod	is	fixed,	wheel	movement	up	from	dead	center	forces	the	tie	rod	into	or	out	of	the	steering	housing	assembly
causing	the	steering	wheel	to	move.What	goes	wrong	with	rack	and	pinion	steering	gears?The	first	generation	R&P	gears	from	the	early	‘80’s	suffered	from	“morning	sickness”	where	the	driver	had	no	power	steering	assist	when	starting	off	first	thing	in	the	morning.	Power	assist	returned	as	the	power	steering	fluid	heated	up	and	the	metal
components	expanded,	preventing	high	pressure	fluid	seepage	between	ports.	That	problem	has	been	corrected.Leaking	rack	and	pinion	steering	gearThese	days,	the	most	common	R&P	failure	is	leaking	end	seals.	You	can	spot	this	failure	by	examining	each	bellows	for	signs	of	leaking	fluid	or	tears.	If	a	bellows	tears,	road	dirt	can	get	inside	and
grind	away	at	the	end	seals,	causing	them	to	fail.	However,	the	seals	can	also	be	worn	from	normal	use.	Most	shops	won’t	install	new	seals	because	the	labor	involved	is	greater	than	the	time	it	takes	to	install	a	complete	rebuilt	unit.	Don’t	bother	trying	a	stop-leak	product—it	won’t	work	because	the	rack	is	constantly	moving	in	and	out	of	the	seal.
Stop	leak	products	don’t	work	when	there’s	movement	in	the	seal.	Here’s	what	rack	leaks	look	like.R&P	gears	can	also	develop	fluid	leaks	in	the	spool	valve	area	near	the	steering	shaft	input.	These	leaks	are	usually	caused	by	dirty,	contaminated	or	improper	power	steering	fluid.For	more	information	on	power	steering	fluid,	read	this	postFor	more
information	on	tie	rods,	read	this	postFor	more	information	on	tie	rod	replacement	cost,	read	this	postFor	more	information	on	rack	and	pinion	replacement	cost,	read	this	post©,	2017	Rick	MuscoplatSave	Posted	on	February	3,	2017	by	Rick	MuscoplatCategoriesTags	FacebookTwitterRedditLinkedInWhatsAppTumblrPinterestVkEmail
FacebookTwitterRedditLinkedInWhatsAppTumblrPinterestVkEmail	To	understand	what	an	electric	steering	rack	is,	and	how	it	affects	your	EV,	let’s	look	at	how	steering	systems	work.		Most	steering	systems	can	be	divided	into	two	categories:	recirculating	ball,	and	rack-and-pinion.	Both	are	designed	to	transfer	your	turning	commands	to	the	wheels.	
The	rack-and-pinion	system	operates	with	two	gears:	a	circular	gear,	called	the	pinion,	and	a	linear	gear,	called	the	rack.		The	rack	is	actually	a	rod	that	runs	parallel	to	the	front	axles	of	your	vehicle	and	makes	your	wheels	turn.		Your	vehicle	most	likely	has	a	rack-and-pinion	design,	which	can	be	powered	through	manual	or	power	steering.		In
manual	steering	systems,	the	driver	supplies	their	own	energy	to	turn	the	wheels.	With	power	steering,	another	component	supplies	much	of	this	effort,	making	driving	easier	for	the	driver.	This	device	helps	you	manoeuvre	your	vehicle,	especially	at	low	speeds.		The	three	main	types	of	power	steering	are	hydraulic,	electric,	and	hybrid.		What	is
hydraulic	power	steering?		Hydraulic	power	steering	requires	a	gasoline-powered	engine.	It	uses	a	power	steering	pump	to	turn	hydraulic	pressure	into	motion	that	helps	you	turn	the	steering	wheel.	A	serpentine	belt	turns	the	power	steering	pump,	which	creates	pressurized	steering	fluid	for	the	power	steering	hose.	This	power	is	delivered	to	the
steering	control	valve	at	the	steering	gear,	which	lets	you	turn	turn	the	wheel	more	easily.		To	keep	this	system	running,	your	vehicle	requires	power	steering	fluid.	This	fluid	should	be	replaced	about	every	two	years.		Pros	and	cons		Hydraulic	power	steering	is	typically	less	expensive	than	electric	steering,	and	it	offers	drivers	the	same	steering	force
even	if	the	system	fails	during	use.	Some	drivers	also	feel	that	hydraulic	steering	offers	them	a	better	feel	of	the	road.		Unfortunately,	this	system	is	known	to	waste	horsepower,	leading	to	higher	emissions	and	decreased	fuel	efficiency.	It’s	also	heavier,	and	more	complex,	so	it	requires	more	maintenance	than	electric	steering.		And	most	importantly:
you	won’t	find	hydraulic	power	steering	in	an	electric	vehicle.		What	is	electric	power	steering?		Electric	power	steering	(EPS)	systems,	unlike	their	hydraulic	counterparts,	don’t	require	any	fluid	to	function.	These	systems	also	have	fewer	moving	parts	and,	instead	of	pulling	power	from	the	engine,	EPS	draws	power	from	an	electric	motor.		Although
EPS	is	becoming	the	more	popular	choice	for	all	vehicle	types,	all	electric	vehicles	use	EPS.		Pros	and	cons		EPS	offers	many	benefits:		better	handling		smoother	ride		increased	fuel	efficiency		digitally	adjustable		easier	on	the	engine		longer	lifespan		easily	pairs	with	various	driver-assist	features		In	some	cases,	EPS	has	the	disadvantage	of	poor
feedback	to	the	driver,	and	of	making	the	steering	wheel	stiff	if	the	system	fails.		What	is	hybrid	power	steering?		A	hybrid	electric	power	steering	(HEPS)	system	requires	fluid	to	run	but	is	powered	by	an	electrical	system	(i.e.,	not	by	the	car’s	engine.)	This	system	is	sometimes	considered	the	“best	of	both	worlds,”	as	it	combines	the	best	features	of
hydraulic	and	electric	systems.	However,	you	won’t	find	it	on	EVs.	Owning	an	EV		An	electric	steering	rack	is	part	of	an	electric	power	steering	system	and	is	on	all	EV	models.	EPS	systems	are	one	of	the	many	benefits	of	driving	an	EV.	They	also	contribute	to	an	EV’s	need	for	less	maintenance.			For	any	questions	you	may	have	about	electric	power
steering,	visit	a	NexDrive	service	centre	and	speak	with	expert.		Find	a	NexDrive	Facility	In	this	article,	we	are	going	to	study	What	is	Rack	and	Pinion	Steering	system	is	and	its	subtopic	like	Definition,	History,	Construction	or	Main	Parts,	Working,	Application,	Advantages,	and	Disadvantages	in	detail.	Note:	The	PDF	of	this	article	you	can	easily
download	at	the	end.	In	the	1930s,	German	automotive	manufacturer	BMW	invented	the	rack	and	pinion	steering	system,	thereby	using	it	in	their	cars.	It	was	brought	up	as	an	alternative	to	the	existing	recirculating-ball	steering	system	which	was	more	complex	and	expensive	to	build.	American	automakers	were	slow	to	adopt	the	technology	and
started	using	rack	and	pinion	systems	in	the	Ford	Mustang	II	in	the	1970s.	An	upgrade	on	the	rack	and	pinion	system	was	patented	by	Australian	engineer	Arthur	E.	Bishop	in	1973.	The	existing	system	tended	to	be	over-sensitive	when	used	at	high	speeds,	which	affected	the	stability	of	the	wheels.	In	Bishop’s	system,	the	rack	had	varied	tooth	spacing
along	its	length.	The	teeth	at	the	ends	were	closely	spaced	and	teeth	at	the	center	were	more	widely	spaced.	Due	to	this,	the	steering	wheel	causes	relatively	little	movement	at	the	beginning	of	a	turn	and	more	movement	as	the	steering	wheel	is	further	moved.	Rack	and	pinion	steering	is	a	type	of	steering	mechanism	used	in	automobiles.	It	is	the
most	common	type	of	steering	used	in	cars	and	small-sized	trucks.	The	rack	and	pinion	Steering	system	is	based	on	the	conversion	of	the	rotating	motion	of	the	steering	wheel	into	a	linear	motion	onto	the	wheels	and	consists	of	two	gears	namely,	rack	and	pinion	which	assist	in	turning	the	vehicle	relative	to	the	driver’s	needs.	The	pinion	at	the	end	of
the	steering	column	meshes	with	the	rack,	which	is	a	circular	shape	that	moves	either	to	the	left	side	or	right	side	according	to	the	steering	movement.	The	rack	and	pinion	steering	system	is	the	most	widely	used	system	in	the	automotive	industry	because	of	its	driver-friendly	and	effective	mechanism.	The	rack	and	pinion	are	enclosed	in	a	metal	tube
and	each	end	of	the	rack	is	connected	to	a	rod	called	a	tie	rod.	It	is	preferred	in	the	modern	market	because	it	provides	a	gear	reduction	which	makes	it	easier	to	turn	the	wheels.	It	has	an	advantage	over	the	recirculating	ball	steering	system	in	terms	of	weight,	steering	ratio,	and	effort	required	to	rotate	the	steering.	Rack	and	pinion	is	a	simple
steering	system	that	involves	fewer	parts	as	compared	to	recirculating	ball	steering.	The	friction	involved	is	also	less	due	to	less	number	of	parts	involved.	The	rack	and	pinion	steering	system	consists	of	the	steering	wheel,	steering	shaft,	pinion,	rack,	tie	rod,	and	tubular	casing.	The	steering	wheel	is	the	part	of	the	system	accessible	to	the	driver	and
is	used	to	change	the	direction	of	the	wheels.	It	is	connected	to	the	steering	shaft	at	the	other	end.	The	steering	shaft	is	the	linkage	between	the	pinion	gear	and	the	steering	wheel.	It	rotates	along	when	the	driver	rotates	the	steering	wheel,	which	moves	the	pinion	accordingly.	The	shaft	is	enclosed	in	a	section	called	the	steering	column.	The	pinion	is
fixed	at	the	end	of	the	steering	column.	The	pinion	is	positioned	over	the	rack.	It	moves	along	with	the	steering	shaft	when	the	steering	wheel	is	rotated.	The	pinion	is	a	helical	gear	that	rotates	in	a	circular	motion	at	a	fixed	axis.	The	teeth	of	the	pinion	mesh	with	that	of	the	rack.	The	size	of	the	pinion	gear	decides	the	steering	efficiency	and	stability.
Smaller	pinion	offers	lighter	steering,	so	the	number	of	turns	needed	is	more	and	the	vehicle	stability	is	not	compromised	due	to	sensitivity	(steering	ratio).	A	larger	pinion	offers	better	steering	ability	and	decreases	the	number	of	turns	but	makes	the	steering	too	sensitive	(higher	steering	ratio)	which	may	compromise	the	stability.	This	is	called	gear
reduction.	Mild	steel	is	the	preferred	material	in	the	industry	for	manufacturing	pinion.	The	rack	is	attached	to	the	pinion	and	in	simple	words,	it	is	a	straight	bar	with	gear	teeth.	The	gear	teeth	help	it	mesh	with	the	pinion.	When	the	steering	wheel	is	rotated,	the	rotary	motion	of	the	pinion	converts	into	linear	motion	on	the	rack.	To	provide	better
driving	feel	to	the	users,	automobile	manufacturers	have	introduced	a	variable-steering	ratio.	This	is	a	technique	in	which	the	rack	and	pinion	system	has	a	different	tooth	pitch	at	the	center	than	it	has	on	the	outside.	This	provides	a	quicker	response	when	starting	a	turn	and	also	reduces	the	effort	at	the	wheel’s	turning	limits.	Here	also	Mild	steel	is
the	preferred	material	in	the	industry	for	manufacturing	racks.	Moreover,	a	spring-loaded	pad	is	provided	underside	of	the	rack	to	reduce	the	backlash	between	the	gears.	Rack	acts	as	the	center	of	a	three-piece	rod,	with	ball	joints	called	tie	rod	end	at	each	end	that	allow	the	up	and	down	movement	of	the	wheels.	Note:	Steering	ratio	is	the	ratio	of
the	steering	turned	to	the	wheels	turn.	For	example,	if	one	complete	revolution	of	the	steering	wheel	(360	degrees)	results	in	the	wheels	of	the	car	turning	30	degrees,	then	the	steering	ratio	is	360	divided	by	30,	or	12:1.	Higher	the	steering	ratio,	less	responsive	is	the	steering.	The	tie	rod	is	connected	to	the	spindle	on	each	end	of	the	steering	rack.
The	tie	rod	end	consists	of	two	parts	namely,	the	inner	tie	rod	and	the	outer	tie	rod.	The	inner	tie	rod	is	connected	to	the	rack	and	is	the	longer	of	the	two.	The	inner	tie	rod	end	is	connected	to	the	ball	joint	and	the	outer	tie	rod	is	connected	to	the	steering	knuckle.	The	outer	end	is	called	the	tie	rod	end.	The	tie	rod	is	a	major	part	as	its	function	is	to
link	the	motion	produced	in	the	rack	to	the	wheels	to	produce	turning	movement	of	the	vehicle.	Moreover,	the	tie	rod	end	helps	with	the	stability	of	the	steering	knuckle.	These	are	mostly	made	up	of	high-strength	steel.	Tie	rods	act	as	the	pivot	point	between	the	steering	shaft,	rack,	and	steering	wheel.	These	are	used	to	move	the	wheels	when
steered	and	make	turning	possible	for	the	vehicle.	The	tie	rod	is	responsible	for	the	control	and	stability	of	the	wheels.	The	tubular	casing	is	provided	as	housing	to	the	rack	and	pinion	system.	The	rack	and	pinion	gears	are	enclosed	inside	the	metal	tubes.	A	rack	and	pinion	steering	system	works	on	the	principle	of	converting	the	circular	motion	on
the	steering	wheel	into	linear	motion	on	the	rack.	This	is	made	possible	due	to	the	meshing	of	the	two	gears	(rack	and	pinion)	which	moves	according	to	the	steering	shaft.	When	a	driver	rotates	the	steering	wheel,	the	steering	shaft	is	rotated	accordingly.	Positioned	at	the	other	end	of	the	steering	shaft	is	the	pinion	gear,	which	also	rotates	along	with
the	steering	shaft.	The	teeth	on	the	pinion	gear	(helical	type)	mesh	with	the	rack	(straight	bar	type).	When	the	pinion	gear	rotates,	it	moves	the	rack	sideways	in	a	linear	motion.	The	sideways	movement	of	the	rack	transmits	the	motion	to	the	tie	rod	end	through	the	ball	joint.	This	allows	for	movement	in	the	steering	and	suspension	of	the	vehicle.	The
tie	rod	end	brings	about	change	in	the	direction	of	the	wheel	thus	assisting	in	turning	the	vehicle.	The	rack	and	pinion	steering	have	three	main	functions:	#1.	To	convert	the	steering	wheel’s	rotational	motion	into	linear	motion	is	needed	for	the	vehicle’s	wheels	to	turn.	#2.	To	provide	optimum	steering	ratio	for	easier	turning	of	the	wheels.	This	is
done	by	varying	the	distance	between	the	teeth	at	the	center	and	the	ends	of	the	rack.	For	better	stability,	the	distance	between	the	teeth	at	the	center	is	wider	and	that	at	the	ends	is	more	closely	spaced.	Due	to	this	steering	causes	relatively	little	movement	at	the	start	and	increases	momentum	with	the	turn.	#3.	To	provide	optimum	gear	reduction
ratio	for	smooth	turning	of	the	steering	wheel	and	decrease	the	effort	needed	to	rotate	the	steering.	This	is	done	by	selecting	the	optimum	size	of	the	pinion.	Smaller	pinions	provide	lighter	steering	and	more	turns	are	required	till	the	lock.	Whereas,	larger	pinions	provide	sharper	steering	and	less	than	required	till	the	lock.	But	the	weight	of	the
steering	increases	in	case	of	a	larger	pinion	and	makes	steering	heavier.	The	rack	and	pinion	steering	system	weigh	less	than	the	recirculating	ball	steering	system,	which	helps	improve	the	steering	ratio.	These	systems	are	lighter	because	they	don’t	require	the	idler	arms,	pitman	arms,	center	links,	and	tie	rod	sleeves	found	in	the	conventional
steering	systems.	Also,	these	systems	are	more	straightforward	and	simple	than	the	recirculating	ball	steering,	due	to	less	number	of	parts.	So	the	friction	is	less	with	the	rack	and	pinion	system,	as	a	result,	the	steering	feels	more	compact	and	responsive.	Moreover,	recirculating	ball	steering	has	a	wide-ratio	box	which	requires	more	revolution	of	the
steering	wheel	to	get	the	front	wheel	to	turn	lock-to-lock.	Rack	and	pinion	steering	have	a	close-ratio	box	which	requires	less	revolution	of	the	steering	wheel	to	get	the	front	wheel	to	turn	lock-to-lock.	This	reduces	the	effort	required	by	the	driver	to	rotate	the	steering	wheel	from	lock	to	lock.	In	a	recirculating	ball	steering	system,	the	worm	gear	and
threaded	rod	are	the	vital	parts	for	working	in	place	of	the	rack	and	pinion	gears.	There	are	two	main	types	of	rack	and	pinion	steering	systems,	namely	end	take	off	and	center	take	off.	End	take	off:	In	this	type	of	system,	the	tie	rod	is	connected	to	the	end	of	the	steering	rack	via	the	inner	axialrods.Centre	take	off:	In	this	type	of	system,	the	bolts
attach	the	tie	rod	to	the	centre	of	the	steering	rack.	Rack	and	pinion	steering	is	a	simple	system	with	only	two	moving	parts	and	as	a	result	the	friction	in	the	system	is	very	low.Rack	and	pinion	steering	system	is	light	in	weight	due	to	less	number	of	parts	involved	and	hence	provide	a	more	compact	system.This	system	works	mainly	with	the	help	of
the	rack	and	pinion	gears	in	contrast	to	the	idler	arms,	pitman	arms,	center	links	and	tie	rod	sleeves	found	in	the	conventional	steering	systems.The	system	has	only	four	wear	points	in	the	linkage:	the	inner	ball	joints	and	the	outer	tie-rod	ends.Rack	and	pinion	requires	lesser	space	to	fit	into	a	car	which	provides	clearance	for	headers.This	system
provides	a	responsive	and	tight	feel	to	the	steering	for	the	driver.It	also	requires	less	effort	to	steer	in	the	rack	and	pinion	system	and	the	steering	wheel	requires	lesser	revolutions	for	the	wheel	to	go	from	lock-to-lock.It	also	provides	a	constant	and	varying	steering	ratio	at	different	ends	of	the	rack.	Mostly,	there	is	little	movement	of	the	wheels	at
the	start	of	the	steering	and	it	gradually	increases	when	the	steering	is	rotated.Since	the	parts	involved	are	less,	the	rack	and	pinion	system	is	cheaper	compared	to	other	systems	in	the	industry.	Due	to	the	limit	on	the	number	of	teeth	that	can	be	cut	into	the	rack,	there	is	less	travel	available	as	compared	to	a	recirculating	ball	system.Even	though
the	amount	of	friction	is	less,	it	is	concentrated	on	the	same	parts	which	as	a	result	is	under	constant	wear,	possibly	needing	replacement	after	a	certain	time.Since	there	are	fewer	parts	and	the	system	has	more	connection	with	the	road,	the	vibration	and	noise	can	be	transferred	to	the	driver	and	passengers.The	impact	force	between	the	steering
wheel	and	road	surface	can	be	transmitted	to	the	steering	wheel,	which	is	called	backlash.	This	phenomena	happens	due	to	the	high	reverse	efficiency.The	backlash	also	affects	the	durability	of	the	steering	system	and	its	chances	are	more	when	the	system	is	installed	in	a	four-	wheel	drive	vehicle.If	the	rack	or	pinion	wears	out,	the	steering	wheel	will
feel	loose	or	unstable	at	high	speed	and	steering	difficulty	at	slower	speeds.	The	imperfections	on	the	road	will	cause	the	vehicle	to	easily	move	sideways	instead	of	staying	in	a	straight	line.	Rack	and	pinion	steering	system	is	mainly	used	in	cars,	small	trucks	and	SUVs,	rather	than	recirculating	ball	steering	system	which	is	found	in	larger	trucks,
larger	SUVs	and	other	heavy-duty	vehicles.BMW	started	using	rack	and	pinion	in	the	1930’s.Later	ford	started	using	the	system	in	1974	mustang	II	and	1974	pinto.This	system	was	also	used	by	Hindustan	ambassador	Mark	II.The	other	automotive	companies	which	used	the	system	are	Maruti	Suzuki,	Toyota,	Hyundai,	Honda	and	Nissan	among	others.
Here	we	finally	studied	Rack	and	Pinion	Steering	system	in	detail.	Let	me	know	what	else	topic	you	are	looking	for?.	And	if	this	article	information	helps	you	then	please	do	share	it	with	your	friends	and	family.	Updated	on	May	5,	2025Written	by	Brendan	SorianoEdited	by	Frank	BisciottiRack	and	pinion	steering	is	relatively	uncommon	in	the	heavy-
duty,	four-wheel-drive	vehicle	market.	Solid-axle	vehicles—like	Jeep®	Wranglers,	HD	RAMs,	and	Ford	Super	Duty	pickups—rely	on	the	aging	yet	reliable	recirculating	ball	technology.	However,	more	and	more	modern	vehicles	are	adopting	independent	front	suspension	systems	and	rack	and	pinion	steering	for	their	numerous	drivability	benefits.	This
being	said,	what	is	rack	and	pinion	steering?	How	does	it	work,	and	what	makes	it	such	a	popular	choice?	We’re	diving	into	all	these	questions	and	more	in	this	RealSource	feature.	Get	ready	for	a	crash	course	on	the	rack	and	pinion	steering	system,	brought	to	you	by	RealTruck.How	Does	Rack	and	Pinion	Steering	Work?So,	what	is	rack	and	pinion
steering,	and	how	does	it	work?	Rack	and	pinion	steering,	a	popular	technology	used	throughout	the	automotive	market,	is	known	for	its	simplicity	and	reliability.	It’s	a	common	feature	in	vehicles	from	compact	cars	to	full-size	trucks,	all	of	which	have	independent	front	suspension.	Due	to	its	straightforward	design	and	fewer	components,	rack	and
pinion	steering	is	less	prone	to	breakage,	boosting	its	reliability.	On	IFS	applications,	this	steering	technology	operates	exceptionally	well.	Rack	and	pinion	steering	comprises	several	components,	including	the	pinion	gear,	rack,	a	hydraulic	pump	(or	electric	motor),	and	tie-rods.	The	steering	rack	is	a	hydraulically	(or	electronically)	assisted	toothed
bar	that	meshes	with	a	pinion	gear	fixed	to	the	steering	shaft.	As	the	driver	turns	the	steering	wheel,	the	pinion	gear’s	teeth	rotate	against	the	teeth	of	the	steering	rack,	shifting	the	bar	linearly	from	side	to	side.	Steering	rack	movement	is	transferred	to	the	steering	knuckles	via	tie	rods,	which	gives	the	driver	effective	control	over	the	orientation	of
the	two	front	wheels.Recirculating	Ball	vs.	Rack	and	PinionWhen	comparing	steering	systems,	the	two	most	commonly	encountered	include	rack	and	pinion	steering	and	traditional	recirculating	ball	systems.	Recirculating	ball	systems	are	more	complex,	featuring	a	frame-mounted	gearbox	and	extensive	steering	linkage.	While	recirculating	ball
systems	aren’t	known	for	their	sporty	steering	feel	or	responsiveness—due	to	their	multiple	moving	parts	and	increased	friction—they’re	more	robust	than	comparable	rack	and	pinion	systems,	making	them	the	preferred	option	for	heavy-duty	vehicles.What	Are	the	Benefits	of	Rack	and	Pinion	Steering?Rack	and	pinion	steering	offers	several
advantages	over	conventional	recirculating	ball	systems,	including	low	overall	weight,	relative	simplicity,	and	unmatched	responsiveness.	This	straightforward	steering	technology	requires	little	more	than	a	pinion	gear	and	steering	rack.	Fewer	components	equals	less	opportunity	to	break,	boosting	reliability.	This	simple	design	is	also	lightweight,
which	can	significantly	increase	performance	by	reducing	the	load	over	the	front	axle.	From	a	performance	perspective,	rack	and	pinion	steering	is	far	more	responsive	than	other	technologies.	These	systems	are	direct	because	driver	input	must	only	pass	through	one	gear	set	and	a	pair	of	tie	rods	before	reaching	the	tires,	resulting	in	a	more
dynamic	and	responsive	steering	feel.	For	this	reason,	virtually	all	performance	vehicles	utilize	rack	and	pinion	steering,	offering	an	exciting	driving	experience.Now,	onto	the	less-than-fun	stuff—shortcomings	and	problems.	Rack-and-pinion	steering	is	frequently	omitted	from	heavy-duty	applications,	as	it’s	notoriously	weaker	than	tried-and-true



recirculating	ball	systems.	Typical	failure	points	include	leaking	seals	and	worn	teeth,	which	can	result	in	significant	drivability	issues.	Unfortunately,	most	steering	racks	are	also	difficult	to	access	and	expensive	to	replace.	Aside	from	their	weaker	design,	steering	racks	also	offer	limited	travel.	Whereas	recirculating	ball	systems	can	turn	indefinitely,
rack	and	pinon	systems	are	limited	by	how	many	teeth	can	be	physically	machined	into	the	steering	rack.	In	most	cases,	steering	racks	are	limited	to	approximately	3.25	inches	of	travel.	While	these	factors	aren’t	dealbreakers	to	typical	commuters,	hardcore	wheelers	or	motorsports	enthusiasts	may	be	swayed	in	one	direction	based	on	performance
and	reliability	demands.So,	which	applications	utilize	rack	and	pinion	steering?	The	answer	may	surprise	you.	Rack	and	pinion	steering	can	be	found	on	virtually	every	passenger	car,	SUV,	CUV,	and	even	compact,	midsize,	and	half-ton	pickup	trucks.	Some	of	RealTruck’s	most	popular	vehicles	utilize	rack	and	pinion	steering,	including:	The	rack	and
pinion	steering	system	is	a	practical,	responsive,	and	reliable	addition	to	the	automotive	market.	While	traditional	recirculating	ball	systems	may	offer	superior	durability	in	select	applications,	rack	and	pinion	steering	is	undoubtedly	effective	and	the	most	popular	steering	technology	on	the	road	today.Join	over	2	million	RealTruck	peopleGet	exclusive
savings,	insider	information,	and	the	latest	RealTruck	articles	sent	straight	to	your	inbox.	A	long	time	ago,	before	the	days	of	power	steering,	a	steering	rack	was	one	of	the	most	analogue	systems	on	a	car.	Using	a	rack	and	pinion,	simple	mechanical	rotation	and	pure	arm	strength	was	all	it	took	to	get	the	car	pointed	in	your	desired	direction.Then,
hydraulic	power	steering	came	along,	cutting	strain	on	biceps	everywhere	for	decades	to	come.	In	short,	a	hydraulic	pump	is	powered	by	a	belt,	itself	driven	by	the	engine,	which	then	moves	a	power	ram	with	hydraulic	fluid.	That’s	done	to	reduce	the	effort	needed	to	steer	the	car.	A	conventional	hydraulic	power	assisted	steering	system,	with	the
necessary	additional	pumps…	Hydraulic	systems	aren’t	totally	extinct	on	new	cars,	but	electric	systems	have	become	more	commonplace	in	recent	years.	So,	how	does	electric	power-assisted	steering	(often	referred	to	as	EPAS)	work,	and	what	are	the	pros	and	cons?	We	explain.How	does	EPAS	work?	A	simple	EPAS	system	featuring	an	electric	motor
mounted	to	the	steering	column	EPAS	switches	a	hydraulic	steering	pump	for	electric	motors,	as	seems	to	be	the	trend	with	pretty	much	any	form	of	mechanised	technology	in	the	last	decade	or	so.Motors	are	usually	placed	at	the	base	of	the	steering	column	or	directly	on	the	rack	itself.	Sensors	then	pick	up	the	amount	of	steering	lock	being	applied,
and	then	add	a	proportional	amount	of	force	to	the	input.Think	of	it	a	bit	like	the	opposite	of	a	sim	racing	wheel.	Whereas	they	use	electronic	motors	to	add	force	and	weight	to	a	wheel,	the	ones	on	an	EPAS	system	aim	to	reduce	the	force	required	to	turn	a	car.Why	use	EPAS	over	a	hydraulic	system?Simplicity	is	the	main	thing	here.	Motors	and
sensors	are	easier	to	maintain,	generally	more	reliable	and	often	weigh	less	than	all	the	bits	required	to	make	hydraulic	power	steering	work.There’s	also	the	benefit	of	no	parasitic	losses	from	the	engine.	With	hydraulic	systems	taking	drive	from	a	belt,	an	engine	will	have	to	sacrifice	a	little	bit	of	power	to	make	it	work.	It’s	generally	minute,	but
something	is	worse	than	nothing.	Are	there	downsides	to	EPAS?As	with	many	modern	car	technologies,	there’s	no	rational	reason	for	it	to	be	considered	a	worse	system	than	hydraulic	power	steering.	The	Porsche	911	has	pioneered	the	sports	car	surge	into	using	EPAS	Irrationally,	though,	for	those	of	us	who	like	driving	and	enjoy	things	like	feeling
what	the	car	is	doing,	you	lose	some	of	that	connection.	Forces	don’t	return	back	through	an	electronic	system	in	the	same	way	they	do	a	hydraulic	one	(nor	none	at	all,	if	we	go	really	far	back),	and	naturally,	that	means	a	car	generally	feels	more	digital	to	drive.	Not	ideal	for	something	like	a	sports	car.Some	manufacturers	do	a	more	convincing	job
than	others	are	returning	some	of	that.	Porsche,	for	example,	has	done	well	to	bring	its	EPAS	system	a	bit	of	life.	It	really	comes	down	to	personal	preference,	though.
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