
Magnetic	properties	of	304	and	316	stainless	steel	

	

It’s	important	to	understand	when	selecting	a	grade	of	stainless	steel	(SS)	for	your	
application	or	prototype,	if	the	material	needs	to	have	magnetic	properties	or	not.		Before	
determining	this,	it	is	good	to	understand	what	makes	a	grade	of	stainless	steel	magnetic	or	
not.			

Stainless	steels	are	iron‐based	alloys	particularly	known	for	their	generally	excellent	
corrosion	resistance.		There	are	several	different	types	of	stainless	steels.		The	two	main	
types	are	austenitic	(MicroGroup	items:	304H20RW,	304F10250X010SL	for	example)	and	
ferritic	(automotive	applications,	kitchenware,	and	industrial	equipment),	each	contains	a	
different	chemical	arrangement.		Due	to	this	difference,	ferritic	stainless	steels	are	generally	
magnetic	while	austenitic	stainless	steels	are	not.		A	ferritic	stainless	steel	owes	its	
magnetism	to	two	factors:	its	high	concentration	of	iron	and	its	fundamental	structure.	

Ferritic	–	generally	magnetic		 Austenitic	–	non‐magnetic	

Type	Analysis	of	Stainless	Steel	
	

  Type 304 Type 316 
Carbon  0.08% max. 0.08% max. 
Manganese 2.00% max. 2.00% max. 
Phosphorus 0.045% max. 0.045% max. 
Sulfur 0.030% max. 0.030% max. 
Silicon 1.00% max. 1.00% max. 
Chromium 18.00-20.00 16.00-18.00 
Nickel 8.00-10.50% 10.00-14.00 
Molybdenum - 2.00-3.00% 

	
	

304 Stainless Steel 316 Stainless Steel 
Most common austenite stainless steel Second most common austenite stainless steel after grade 304 
Has good forming and welding properties. The addition of molybdenum up to a maximum of 3% makes it 

extremely corrosion-resistant. 
Corrosion/Oxidation resistance due to chromium content Can withstand corrosive attack by sodium and calcium brines, 

hypochlorite solutions, phosphoric acid. 
Used for food processing equipment, especially for milk 
processing, beer brewing, wine making 

Specified for industrial equipment that handles the corrosive 
process chemicals used to produce inks, rayon, photographic 
chemicals, paper, textiles, bleaches and rubber  Used to make tanks and containers for large variety of liquids 

and solids 
Excellent toughness even to very low temperatures 
Ease of cleaning and of fabrication 

	
	
	
	
Transformation	from	non‐magnetic	to	magnetic	phases	
	
Both	304	and	316	stainless	steels	are	austenitic,	when	they	cool,	the	iron	remains	in	the	
form	of	austenite	(gamma	iron),	a	phase	of	iron	which	is	nonmagnetic.	The	different	phases	



of	solid	iron	correspond	to	different	crystal	structures.	In	other	alloys	of	steel,	this	high‐
temperature	phase	of	iron	transforms	to	a	magnetic	phase	when	the	metal	cools.	The	
presence	of	nickel	in	the	stainless	steel	alloys	stabilizes	austenite	against	this	phase	
transition	as	the	alloy	cools	to	room	temperature.	This	corresponds	to	a	somewhat	larger	
magnetic	susceptibility	than	we	might	expect	for	other	nonmagnetic	materials,	but	is	still	
well	below	what	might	be	considered	magnetic.	
	
However,	this	does	not	mean	that	you	should	expect	to	measure	such	a	low	susceptibility	
on	any	item	of	304	or	316	stainless	steel	that	you	encounter.	Any	process	which	can	change	
the	crystal	structure	of	stainless	steel	can	cause	austenite	to	be	converted	to	the	
ferromagnetic	martensite	or	ferrite	forms	of	iron.	These	processes	include	cold	working	
and	welding.	It	is	also	possible	for	austenite	to	spontaneously	convert	to	martensite	at	low	
temperatures.	To	complicate	matters	further,	the	magnetic	properties	of	these	alloys	
depend	on	the	alloy	composition.	Within	the	allowed	ranges	of	variation	of	Ni	and	Cr,	
significant	differences	in	magnetic	properties	may	be	observed	for	a	given	alloy.	
	
Practical	implications	for	removal	of	stainless	steel	particles	
	
Both	304	and	316	stainless	steel	possesses	paramagnetic	characteristics.		As	a	result	of	
these	properties	small	particles	(approx.	0.1‐3mm	dia	sphere	for	example)	can	be	attracted	
to	powerful	magnetic	separators	positioned	in	the	product	stream.	Depending	upon	their	
weight	and	specifically	their	weight	ratio	to	magnetic	attraction,	these	small	particles	will	
be	held	to	the	magnets	during	the	production	process.	
	
These	can	then	be	removed	during	the	magnet	cleaning	operation.	From	our	experience	
304SS	small	particles	are	more	likely	to	be	held	in	the	flow	than	316	SS	particles	due	to	its	
slightly	more	magnetic	nature.	
	
Other	Alloy	Characteristics	
	

	 Magnetic	 Non‐magnetic	
Inconel	 	 X	
Monel	 	 X	
Aluminum	 	 X	
Copper	 	 X	
Titanium	 X	 	
Nitinol	 	 X	
Nickel	 X	 	
Brass	 	 X	

	
	
	
	
	


