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What	is	the	cause	of	friction	between	two	surfaces

How	to	reduce	friction	between	two	metal	surfaces.	How	can	you	reduce	the	friction	between	two	surfaces.	How	to	increase	friction	between	two	surfaces.	What	causes	friction	between	two	solid	surfaces.	Why	is	there	more	friction	between	rough	surfaces.

The	friction	is	a	daily	physical	phenomina	and	however	the	precise	mechanisms	at	the	base	of	the	microscopic	scale	are	not	yet	fully	understood.	Research	on	friction	is	essential	for	advanced	nanotechnology.	It	is	essential	in	everyday	life	even	though	we	often	spend	a	lot	of	effort	trying	to	minimize	IT	effects	and	thus	reduce	energy	loss	and	mobile
wear.	What	is	friction?	The	friction	is	the	name	given	to	the	force	that	opposes	the	movement	of	a	body	slipping	on	another.	It	is	called	friction	when	objects	are	solid,	viscosity	in	liquids,	but	it	always	opposes	the	movement	of	an	object.	The	first	mathematical	description	was	made	by	Charles	Augustinine	de	Coloumb	in	1764.	He	proposed	that	the
friction	could	be	classified	as	static	or	dynamic	and	proposed	that	the	friction	force	was	the	friction	force	dependent	on	the	materials	in	contact.	Surface	Contact	At	an	interface	between	two	objects,	the	surfaces	may	look	smooth,	however	on	a	microscopic	scale	the	surfaces	are	dribbed	and	jagged.	When	another	similar	surface	is	in	contact	with	it,
irregularities	and	blocking	of	peaks.	The	Australian	physicist,	Frank	Philip	Bowden,	who	has	worked	on	friction	is	quoted	as	saying:	"To	put	together	two	solids	is	rather	like	turning	Switzerland	below	and	standing	in	Austria"	the	contact	area	would	be	small.	"	microscopic	irregularities	of	smooth	surface	in	contact.	The	friction	force	depends	on	two
factors:	a)	the	materials	in	contact.	The	two	materials	and	the	nature	of	their	surfaces.	The	rougher	surfaces	have	a	higher	friction	coefficient	but	to	slide	separately.	This	makes	sense	in	terms	of	a	pattern	in	which	friction	is	described	as	derived	from	chemical	bonds	between	the	atoms	of	the	two	surfaces	at	their	contact	points:	The	very	flat	surfaces
allow	other	atoms	to	come	into	contact	b)	the	force	that	pushes	the	two	surfaces	together	.	Pushing	together	the	surfaces	causes	together,	the	more	the	asperities	gather	and	increases	the	surface	in	contact	with	each	other.	These	can	be	summarized	with	the	equation,	$	f	=	\	mu	f_	{n}	$	where	$	f_n	$	is	the	normal	force	and	$	\	mu	$	is	the	friction
coefficient.	Known	as	Coloubmb	equation.	Experimental	determination	of	friction	coefficient,	Î1⁄4	a	weight	is	placed	on	the	sloped	ramp.	The	weight	will	want	to	slip	but	is	prevented	from	doing	so	by	the	friction	force	between	the	two	touching	surfaces.	If	the	ramp	is	further	tilted,	the	friction	force	will	grow	to	the	point	that	it	is	unable	to	prevent	the
sliding	mass.	Just	before	the	weight	slides,	we	are	at	the	limiting	clutch.	$	F	=	\	MU	N	$	where	$	f	$	is	the	friction	force,	$	\	mu	$	is	the	friction	coefficient	and	$	n	$	is	the	normal	force	that	acts	in	particular	on	the	contact	surface.	Since	the	weight	does	not	move	this	force	is	equal	and	opposite	to	the	vertical	component	of	the	weight	force	on	the
ramp,	it	is	defined	by:	$$	{f_=	mg	\	cos	(\	theta)	}	$$	to	the	point	of	limiting	friction,	the	friction	force	is	equal	to	the	component	component	the	weight	force	parallel	to	the	slope	of	the	ramp.	$${\mu	F_N=mg\sin	(\theta)	}$$	Replace	$F_N$	with:	$F	=	\mu	F_{N}$	Matching	terms:	$${mg\sin	(\theta)	=\mu	mg\cos	(\theta)	}$$\mu$	$${\mu	=\tan
(\theta)	}	}$$	Experimental	determination	of	the	coefficient	of	friction.	What	is	rather	counterintuitive	is	that	mass,	surface	or	gravity	affect	the	coefficient	of	friction	only	on	the	two	surfaces	in	contact.	Values	of	the	coefficient	of	friction	for	the	different	pairs	of	materials	are	tabulated	from	the	experimental	results.	The	range	of	values	is	about	10-2
for	smooth	surfaces	to	1	for	rough	surfaces.	Dynamic	friction	or	kinetic	friction	A	microscopic	friction	model	treats	the	surfaces	in	contact	as	if	they	were	continuously	linked	by	small	springs	that	form,	stretch,	and	break.[1]	Once	an	object	has	started	to	move,	the	irregularities	of	the	surface	must	overlap.	Static	friction	becomes	dynamic	friction	or
kinetic	friction.	Moving	surfaces	do	not	have	the	time	to	form	as	many	bonds	where	the	surfaces	are	in	contact,	so	kinetic	friction	is	less	than	static	friction.But	due	to	the	nature	of	the	surfaces,	any	contamination	or	grease	can	greatly	alter	the	results.	When	great	care	is	taken	to	ensure	smooth	and	extremely	clean	surfaces	at	a	microscopic	level,	the
distinction	between	static	and	dynamic	friction	becomes	more	difficult	to	distinguish.	Nanotribology	is	the	study	of	friction	and	wear	processes	on	a	nanometric	scale.	In	force	microscopy,	friction	forces	occur	when	the	end	of	the	probe	runs	over	the	surface	of	the	sample	with	a	well-defined	normal	load.	They	are	detected	as	torsion	of	the	cantilever
supporting	the	tip.	On	some	materials	friction	can	be	traced	back	to	the	atomic	scale.	Wide	tyres	and	clutch	Why	do	high-powered	cars	have	wide	tyres	if	friction	is	not	dependent	on	the	surface?	Wide	tyres	have	better	grip,	but	as	we	have	shown,	the	coefficient	of	friction	does	not	depend	on	the	surface.	There	are	many	factors	at	work	in	tyre	grip,
not	just	friction.	First	of	all,	it	might	not	be	that	you	are	comparing	as	with	how.	Larger	tires	are	made	of	softer	rubber	compounds,	which	have	a	better	coefficient	of	friction.	Larger	tires	also	have	lower	sides	for	less	deformation	in	corners	which	change	the	tyre	geometry.	Even	the	friction	of	a	real	rubber	tire	on	an	asphalt	road	is	very	different	from
the	friction	concept	demonstrated	in	the	lab.	On	the	road,	grip	and	that’s	more	than	just	friction,	it’s	a	tyre	lock	in	the	asphalt,	like	the	mesh	of	the	gears	that	produces	extra	force	to	keep	the	car	on	the	road.	Thus,	increasing	the	width	of	the	tire	increases	the	chance	of	maintaining	grip.	For	cars	of	We	also	want	to	reduce	the	onset	of	wheel	rotation,
which	would	then	be	a	kinetic	friction	problem	with	a	lower	friction	coefficient.	References	Microscopic	description	of	friction	The	friction	is	a	force	that	the	relative	movement	between	two	bodies.	It	acts	in	front	of	the	direction	of	applied	force	and	opposes	movement	in	general.	It's	a	real	force.	According	to	Newton's	first	law	of	movement,	an
external	force	is	necessary	to	make	an	object	moving	to	stop.	So,	what	causes	this	force	resisted	called	friction?	The	clutch	can	be	caused	by	many	factors	such	as	interlocking,	electrostatic	attraction,	chemical	adhesion,	etc.	In	this	article,	we	will	see	the	5	main	causes	of	friction.	Causes	of	friction	Interlocking	of	irregularitiesChemical
connectionElectrostatic	interaction	Electromagnetic	interaction	Pressure	clutch	is	inevitable.	It	is	a	necessary	evil	in	our	daily	life.	Understanding	the	causes	of	friction	will	help	us	increase	or	decrease	friction	according	to	our	application.	Generally,	a	combination	of	factors	gives	rise	to	friction	between	surfaces.	It	is	impossible	to	eliminate	all	the
factors,	but	we	can	reduce	the	influence	to	measure.	Interlocking	irregularities	Irregularities	on	surfaces:	Causes	of	friction	It	is	impossible	to	find	perfectly	smooth	surfaces.	Each	surface	has	some	irregularities,	cracks	roughness,	etc.	We	can	visually	see	it	on	some	surfaces,	and	on	some	surfaces,	it	is	visible	only	at	a	microscopic	level.	Below	is	the
SEM	image	of	a	metal	titanium	surface.	Half	of	the	surface	is	polished	to	reduce	roughness,	but	still,	it	has	some	cracks	and	wells.	Electropolitics	of	pure	metal	titanium	in	a	deep	eutectic	solvent	Arabic	journal	of	chemistryVolume	14,	Paper	1,	January	2021,	102906	10.1016/j.arabjc.2020.	11.012	Surface	roughness	could	arise	due	to	some	wells,	hills,
valleys,	any	pattern	or	impression	on	the	surface.	These	can	be	reduced	by	polishing,	grinding,	or	harsh	chemical	treatments.	In	the	above	image,	electropolishing	is	used	to	reduce	roughness.	When	two	surfaces	slide	or	roll	each	other,	irregularities	on	opposite	surfaces	interlock.	This	interlocking	is	opposed	to	the	relative	movement.	This	opposition
is	called	friction.	The	higher	the	interlocking.	Causes	of	friction:	irregularities	on	surfaces	This	cause	of	friction	is	actually	applied	in	many	situations	to	get	an	advantage.	For	example,	traveling	on	hilly	terrain,	the	chains	are	put	on	wheels	to	increase	friction.	You	might	have	also	noticed	models	on	vehicle	tires.	This	is	done	to	increase	friction	and
therefore	the	taking	of	the	vehicle	on	the	roads.	Adhesion	due	to	chemical	bond	When	two	materials	are	very	close	to	each	other,	as	in	the	case	of	friction.	The	molecules	of	the	opposite	surface	approach	too	much	to	have	a	chemical	interaction.	This	can	be	attractive	and	also	repulsive.	In	most	cases,	there	are	weak	attractive	forces	that	influence
friction.	The	adhesion	can	be	arrestedmaterials	or	a	thin	coating	on	the	surface.	the	strongest	adhesive	forces	provoke	a	high	static	friction,	after	the	object	is	moving	is	relatively	less.	For	example,	see	powderSitting	on	your	windowpane.	And	when	you	don’t	clean	up	to	say	a	few	months,	it	becomes	harder	to	remove	them.	Some	substances	might	be
sticky,	they	stick	to	the	surface.	It	is	difficult	to	slide	such	objects.	The	leg	of	the	Gecko	Lizard	is	an	example	using	Vander	Waal	forces	to	climb	on	wall	surfaces.	Hydrophilic	attraction	or	hydrophilic	/	repulsion	of	surface	fluids	is	also	an	example	of	molecular	adhesion	that	affects	friction.	The	friction	of	the	pressure	is	directly	proportional	to	the
normal	force.	You	can	read	more	in	our	post	about	factors	that	influence	friction.	Any	force	in	the	normal	direction	or	component	of	the	force	in	the	normal	direct	will	occur	friction.	This	depends	directly	on	the	gravitational	force	due	to	the	mass	of	the	object,	which	is	called	the	weight	of	the	object.	Causes	of	friction:	Pressure	When	materials	are	soft
or	subjected	to	elastic	deformation,	then	it	causes	resistance.	This	is	called	plowing	effect.	When	the	pressure	exceeds	a	certain	value	one	object	will	sink	into	the	other	and	the	resistance	to	movement	will	be	very	high.	Electrostatic	interactions	like	accusations	repel	each	other	and	unlike	expenses	attract.	The	surface	can	be	loaded.	This	could	be
done	intentionally	or	it	could	be	present	in	the	natural	form.	You	may	have	noticed	paper	sticking	to	your	woolen	garments,	this	is	due	to	static	charge.	The	surface	can	also	be	loaded	intentionally	to	reduce/increase	friction.	This	can	be	done	by	chemical	modification	or	other	physical	techniques.	Electromagnetic	interactions	These	are	electrostatic
interactions.	A	very	popular	example	is	the	magnetic	levitation	of	trains	to	reduce	friction.	This	reduces	contact	and	trains	can	travel	at	very	high	speeds.	But	this	kind	of	technique	requires	very	high	technology	equipment.	How	do	lubricants	affect	friction?	Lubricants	are	a	kind	of	slimy	material	typically	used	to	reduce	friction	between	surfaces.	They
act	as	a	thin	coating	on	sliding	surfaces	and	because	they	are	viscous	they	offer	a	very	low	coefficient	of	friction.	In	this	way	the	friction	between	the	surfaces	is	reduced.	How	does	adhesion	cause	friction?	When	two	surfaces	close	to	each	other	there	are	several	atoms	too	close	to	each	other	that	will	cause	the	interaction	between	them.	The	time	of
the	interaction	is	also	important	as	chemical	interactions	require	some	time	to	form	a	bond.	For	example,	when	you	write	on	a	blackboard,	it’s	easy	to	dust	on	the	same	day.	But	when	we	try	to	dust	after	a	few	weeks	it	is	difficult.	This	is	due	to	chemical	adhesion.	See	also
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