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ISO	2768	simplifies	CNC	machining	tolerances	by	providing	a	universal	manufacturing	standard	that	streamlines	drawing	specifications.	This	international	standard	enables	easier	design	and	manufacturing	processes,	making	partnerships	between	companies	more	seamless.	ISO	2768	consists	of	two	parts:	ISO	2768-1	and	ISO	2768-2.	Part	1	defines
general	tolerances	for	linear	and	angular	dimensions,	categorizing	precision	levels	as	fine	(F),	medium	(M),	coarse	(C),	and	very	coarse	(V).	Part	2	outlines	geometrical	tolerances	for	features,	with	precision	classes	H,	K,	and	L.	The	combination	of	these	precision	levels,	such	as	ISO	2768-mK,	ensures	components	meet	specific	tolerance	requirements.
Using	ISO	2768	specifications	ensures	precise	control	over	geometry	and	size	in	manufacturing,	eliminating	the	need	to	rely	on	judgment.	General	tolerances	allow	designers	to	simplify	drawing	indications	and	avoid	writing	individual	tolerances	for	every	feature	and	dimension.	However,	there	may	be	exceptions,	requiring	special	project
requirements	or	part	specifications.	ISO	2768-1	applies	to	linear	and	angular	dimensions,	including	internal	sizes,	external	sizes,	radii,	diameters,	chamfer	heights,	and	step	sizes,	which	are	relevant	for	metal	removal	processes	and	sheet	metal	fabrication	techniques.	Designers	indicate	the	applicable	tolerance	class	in	the	title	block,	selecting	from
three	tables	that	correspond	to	different	precision	levels	according	to	design	requirements	and	machining	capabilities.	Designers	must	specify	nominal	sizes	less	than	0.5	mm	adjacent	to	the	corresponding	size	for	external	radii	and	chamfers	according	to	ISO	2768	Table	2.	The	standard	defines	tolerance	standards	for	angular	dimensions,	with
tolerances	expressed	in	minutes	and	degrees.	ISO	2768	Table	3	outlines	general	geometrical	tolerances	of	straightness,	flatness,	circularity,	and	cylindricity.	ISO	2768-2	simplifies	design	by	categorizing	general	tolerances	into	three	classes:	H,	K,	and	L.	This	standard	primarily	applies	to	parts	manufactured	through	material	removal.	There	are	four
tables	in	this	part,	covering	general	geometric	tolerances	of	dimensions	and	supplementary	information.	These	tolerances	differ	from	clearance	and	fitting	tolerance	grades	that	use	numbers	and	letters.	The	standard	also	provides	nominal	ranges	and	deviations	for	these	tolerances,	with	differences	in	how	they	are	defined.	The	table	below	outlines
the	tolerance	charts:	Achieving	precise	sheet	metal	fabrication	can	be	a	daunting	task	due	to	its	sensitivity.	Inconsistent	results	often	lead	to	project	delays	and	subpar	products.	Manufacturers	frequently	encounter	issues	where	parts	don't	fit	properly	due	to	poor	tolerance	management.	This	comprehensive	guide	will	delve	into	the	world	of	sheet
metal	tolerances,	covering	everything	from	basic	to	advanced	manufacturing	practices.	**What	are	Sheet	Metal	Tolerances?**	Sheet	metal	tolerances	refer	to	the	acceptable	deviation	from	specified	dimensions	in	fabricated	parts.	It's	the	permissible	variation	between	actual	and	intended	measurements	crucial	for	proper	fit	and	function.	The
manufacturing	tolerance	range	is	the	acceptable	range	of	deviation	from	measurements	or	particular	dimensions	for	a	manufactured	component	or	part.	**Factors	Affecting	Sheet	Metal	Parts	Tolerance**	Several	factors	determine	sheet	metal	fabrication	tolerances	during	manufacturing	processes.	Understanding	these	factors	is	key	to	achieving
accurate	and	consistent	results.	*	**Material	and	Thickness**:	Different	metals	have	specific	properties	that	determine	tolerances.	Thicker	materials	typically	allow	for	looser	tolerances,	while	thinner	sheets	require	tighter	control.	*	**Cutting	and	Forming	Process**:	Each	fabrication	technique	has	inherent	tolerance	limits.	Laser	cutting	usually
acquires	tighter	tolerances	than	plasma	cutting,	while	shaping	processes	like	bending	add	more	variables	that	determine	the	final	part	dimensions.	*	**Tool	and	Die	Quality**:	Precision-ground	dies	and	well-maintained	tools	produce	parts	with	tighter	tolerances.	Low-quality	or	worn	tools	can	cause	inconsistent	results.	*	**Machine	Capabilities	and
Calibration**:	Advanced	CNC	machines	give	outstanding	accuracy,	with	some	acquiring	tolerances	up	to	±0.001″.	Regular	calibration	is	important	even	a	0.1°	press	brake	misalignment	can	cause	deviation	in	bent	parts.	*	**Fabrication	Company	Capabilities**:	Experienced	manufacturers	with	cutting-edge	technology	and	skilled	workers	can	reach
tighter	tolerances	consistently.	ISO	9001	certified	companies	usually	keep	tolerances	within	±0.005”	for	important	dimensions.	*	**Design	Complexity	and	Geometry**:	Intricate	designs	with	multiple	bends,	cuts	or	features	are	difficult	to	fabricate	within	tight	tolerances.	Simple,	symmetrical	parts	typically	require	looser	tolerances.	This	guide	aims	to
provide	a	thorough	understanding	of	sheet	metal	tolerances	and	their	significance	in	manufacturing.	By	grasping	the	factors	that	affect	tolerances,	manufacturers	can	make	informed	decisions	to	achieve	high-quality	products	with	precise	dimensions.	Material	Tolerances	and	Selection	in	Sheet	Metal	Fabrication	Material	selection	is	crucial	for
achieving	desired	tolerances	in	sheet	metal	fabrication.	Each	material	type	has	distinct	properties	that	determine	manufacturing	accuracy	and	part	performance.	For	tighter	tolerances,	materials	with	high	dimensional	stability	and	low	thermal	expansion	are	preferred,	such	as	stainless	steel	and	tool	steel.	These	materials	resist	deformation	under
stress	and	temperature	changes	while	maintaining	accurate	dimensions.	In	contrast,	looser	tolerances	require	more	malleable	materials	like	aluminum	or	mild	steel.	Aluminum	has	a	lower	elastic	modulus	and	higher	thermal	expansion,	making	it	easier	to	shape,	while	mild	steel	offers	a	balance	between	strength	and	formability.	Different	metals	have
different	tolerance	capabilities.	Stainless	steel	typically	requires	tighter	tolerances	due	to	its	lower	malleability	and	higher	strength.	Copper	alloys	fall	between	the	ranges	of	stainless	steel	and	aluminum.	Sheet	Metal	Fabrication	Process	and	Design	Considerations	Sheat	metal	fabrication	encompasses	various	processes	such	as	laser	cutting,	sheet
metal	bending,	welding,	and	stamping.	Laser	cutting	is	ideal	for	high-volume	production	with	complex	geometries	and	offers	tolerances	of	±0.5mm	for	parts	up	to	1000mm.	Sheet	metal	bending	involves	forming	a	straight	axis	to	create	V,	U,	or	channel	shapes,	ensuring	tolerances	of	±0.5°	for	angular	dimensions	and	±0.4mm	to	±0.8mm	for	linear
dimensions.	Sheet	metal	welding	joins	two	or	more	pieces	using	heat	and	pressure,	with	common	methods	including	MIG,	TIG,	and	spot	welding,	offering	tolerances	of	±0.5mm	to	±2mm	for	linear	dimensions	and	±2°	for	angular	dimension	values.	Sheet	metal	stamping	transforms	flat	sheets	into	specific	shapes	using	dies,	typically	achieving
tolerances	of	±0.1mm	to	±0.5mm	for	most	dimensions.	Good	design	is	crucial	in	sheet	metal	fabrication	as	it	affects	manufacturability	and	final	quality.	Bend	and	relief	radius	are	key	design	elements,	with	bend	radius	referring	to	the	inside	curvature	of	a	bent	part	and	relief	radius	being	a	small	cutout	to	avoid	material	tearing.	Sheet	Metal
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