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Bolt	tightening	torque	table	in	n-m	pdf

Bolts,	nuts	and	threaded	rods	-	torque,	tension	and	loads.	Calculate	required	bolt	torque.	Improvise	a	torque	wrench	with	a	luggage	scale.	Dimensions	of	metric	threads	according	ISO	724.	ANSI/SO,	DIN	and	JIS	bolts.	

Minimum	ultimate	tensile	and	proof	loads	for	metric	bolts	with	coarse	or	fine	threads.	Proof	loads	of	metric	nuts	-	coarse	and	fine	threads.	
Metric	steel	bolts,	screws	and	studs	-	proof	and	tensile	strength.	Lubrication	effect	on	bolt	tension	and	torque.	Threaded	bolts	tensile	stress	area.	

Weight	rating	of	threaded	hanger	rods.	Recommended	bolt	torques.	Torque	specifications	Whitworth	bolts.	Translate	About	the	Engineering	ToolBox!	This	page	can	be	cited	as	The	Engineering	ToolBox	(2018).	Metric	Bolts	-	Tightening	Torques.	[online]	Available	at:	[Accessed	Day	Month	Year].	Modify	access	date.	.	.	close	In	order	to	achieve	required
leak-proof	tightening	of	bolted	flange	joint	assembly,	appropriate	bolt	tightening	method	is	used.	Proper	tightening	of	flange	joint	assembly	creates	compressive	forces	on	gasket	and	pre-tensioning	in	bolts.	
As	per	bolt	tightening	methods	or	guidelines,	cross	tightening	sequence	is	followed.	Several	cross	tightening	methods	are	available	such	as	hand	torque,	slug/hand	wrench,	hydraulic	torque,	hydraulic	tensioner	etc.	Guidelines	for	bolt	tightening:	As	per	guidelines	are	given	in	“ASME	PCC-1	Guidelines	for	Pressure	Boundary	Bolted	Flange	Joint
Assembly”,	torque	increments	for	bolt	tightening	are	given	as	follows:	Target	torque	for	bolt	tightening	is	calculated	as	per	ASME	PCC-1,	Appendix-K	as	follows:	Target	torque,	T	=	K*D*F	Where,	T	=	Target	torque,	N.mm	(in.lb.)	K	=	Nut	factor	D	=	Nominal	bolt	diameter,	mm	(in.)	F	=	Target	bolt	load,	N	(lb)	Example:	Let	us	consider	1’’	bolt	of	SA193
Gr.	B7	is	required	for	flange	joint	material	with	nut	factor	of	0.16.	We	will	evaluate	target	bolt	torque	required	for	leak-proof	tightening.	Bolt	load	calculation:	Maximum	bolting	torque	is	considered	to	develop	40%	to	60%	of	bolt	yield	stress.	Here	we	will	consider	bolt	torque	to	produce	60%	of	bolt	yield	stress.	Therefore,	Bolt	load,	F	=	A*Sy*0.60	=
0.6057*105000*0.6	=	38159.1	lb	Target	torque	calculations:	Target	torque,	T	=	K*D*F	=	0.16*(1/12)*38159.1	=	508.79	lb-ft.	Considering	10%	bolt	relaxation,	Suggested	tightening	torque,	T	=	0.9*508.79	=	457.9	lb-ft.	(622.76	N-m)	Therefore,	bolt	tightening	torque	increments	for	considered	bolts	is	as	follows,	You're	Reading	a	Free	Preview	Page	2
is	not	shown	in	this	preview.	When	you	tighten	a	bolt	in	a	bolted	joint,	you	use	a	twisting	force,	called	torque.	Torque	is	related	to	bolt	tightness,	but	many	additional	factors	–	such	as	friction	–	combined	into	a	single	“nut	factor”	can	have	a	significant	impact	on	the	relationship	of	torque	to	the	tightness	of	the	bolted	joint.	Here’s	how	it	works:	As	a	bolt
is	tightened,	tension	develops	between	the	bolt	head	and	the	top	of	the	nut.	This	tension	actually	causes	the	bolt	to	stretch	a	very	small	amount,	like	pulling	on	a	spring.	And	like	a	stretched	spring	which	tries	to	return	to	its	relaxed	state,	the	stretched	bolt	attempts	to	relieve	the	tension	by	returning	to	its	original	length.	The	result	is	a	compression,
or	clamp	force,	which	pulls	the	bolt	head	and	the	nut	towards	each	other,	clamping	the	joint	together.	To	ensure	the	joint	is	secure,	a	certain	amount	of	clamp	force	must	be	developed	–	too	much	may	cause	warping	of	the	joint	or	a	broken	bolt,	and	too	little	may	risk	a	loose,	unsecured	joint.	But	how	does	a	field	operator	tightening	the	bolt	determine
when	enough	tension	has	been	reached	that	will	create	the	right	amount	of	clamp	force?	Relating	tension	to	torque	Directly	measuring	tension	in	a	bolted	joint	traditionally	has	been	difficult.	

The	industry	practice	has	been	to	measure	the	amount	of	torque	required	to	tighten	the	bolt,	and	then	attempt	to	relate	that	torque	to	tension.	A	“short	form”	equation	for	converting	between	torque	and	tension	has	been	developed:	T	=	K×F×D	where	T	is	the	torque	measurement,	K	is	the	nut	factor,	F	is	the	tension	and	D	is	the	bolt	diameter.	With
this	equation,	if	you	know	K,	F	and	D,	you	can	multiply	them	to	get	the	torque	needed	to	tighten	the	bolt	so	that	it	has	the	right	amount	of	tension.	The	nut	factor,	K,	sums	up	the	combined	effects	of	many	variables	affecting	the	difficulty	of	tightening	the	bolt,	such	as	friction.	

Some	of	these	factors	include	the	type	and	material	of	the	bolt,	washer	and	nut;	the	presence	and	type	of	any	plating,	coating	or	lubrication;	the	pitch	or	angle	of	the	bolt	threads;	and	corrosion	and	wear.	Because	so	many	variables	contribute	to	the	nut	factor,	the	nut	factor	value	may	change	each	time	a	bolt	is	tightened—even	when	conditions	seem
identical.	So,	determining	the	nut	factor	accurately,	in	order	to	calculate	the	correct	amount	of	torque	to	apply	to	a	bolted	joint,	becomes	a	challenge.	The	nut	factor	fluctuates	Often,	field	operations	personnel	will	use	the	chart	included	with	a	torque	wrench	to	determine	the	amount	of	torque	they	should	apply	to	a	bolted	joint	in	order	to	get	the	right
amount	of	tension.	However,	these	torque	charts	typically	are	based	on	the	assumption	that	K=0.2	and	experiments	show	that	this	assumption	often	may	not	be	accurate.	One	way	to	determine	directly	whether	a	bolt	will	be	properly	tightened	at	a	specified	torque	value	is	with	a	load	cell,	such	as	a	Skidmore-Wilhelm.	Here’s	an	example.	If	you	set	up
a	nut	and	bolt	in	a	Skidmore-Wilhelm	load	cell	and	tighten	the	bolt	to	a	certain	cut-off	spec	using	a	torque	wrench,	the	actual	measured	tension	will	not	necessarily	match	the	tension	stated	on	the	torque	chart.	If	you	repeat	this	process	several	times,	using	the	exact	same	bolt,	nut,	wrench	and	cut-off	spec,	the	tension	may	measure	a	different	amount
each	time.	The	fact	that	the	tension	readings	fluctuate	and	are	hard	to	predict	indicates	that	the	nut	factor	has	changed	from	one	time	to	the	next.	
Because	the	true	nut	factor	can	vary	quite	widely,	relying	on	the	torque	spec	to	determine	tightness	can	sometimes	affect	the	tightness	of	a	bolted	joint.	This	can	lead	to	bolt	failures,	possibly	resulting	in	expensive	downtime	or	even	accidents.	Liberation	from	the	nut	factor	Fortunately,	now	there	is	a	simple	way	to	help	ensure	bolted	joint	security.
Instead	of	using	torque	tools	and	questionable	torque	specs,	users	can	measure	actual	bolt	tension	at	the	time	of	installation	and	then	continuously	monitor	bolts	for	any	loss	of	tension	while	in	service.	Direct	tension	indicating	bolts	are	a	reliable	way	to	measure	bolt	tension,	without	ever	having	to	consider	torque.	
No	more	torque	wrenches,	torque	charts,	nut	factor	or	short	form	equation	–	even	any	concerns	about	over-	or	under-tightening.	To	bypass	the	nut	factor	and	torque	measurements	completely,	you	can	measure	the	bolt	tension	directly	with	SmartBolts®.	The	patented	Visual	Indication	System™	measures	the	amount	of	stretch	created	in	a	tightened
bolt,	in	order	to	ensure	a	consistent	clamp	force	on	critical	bolted	joints.	For	more	information	about	how	the	nut	factor	relates	to	torque	in	a	bolted	joint,	see	our	previous	blog	post:	The	Nut	Factor	Problem.	The	SmartBolts	indicator	turns	from	red	to	black	when	proper	tension	has	been	reached	and	is	completely	reversible	for	the	life	of	the	fastener.


