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Part	1:	What	Makes	Stainless	Stain’less’?	

Stainless steel is the name given to a group of corrosion resistant and high temperature 
steels. Their remarkable resistance to corrosion is due to a chromium-rich oxide film which 
forms on the surface. 

l  When ordinary carbon steel is exposed to rain 
water, for example, it corrodes forming a brown iron 
oxide, commonly called rust, on the surface. This is 
not protective and eventually the entire piece of 
steel will corrode and be converted to rust. 

l  But when enough chromium (more than about 10%) 
is added to ordinary steel, the oxide on the surface 
is transformed - it is very thin, virtually invisible and 
protective in a wide range of corrosive media. 

l  This is what we call stainless steel and there are 
several different types, and many different grades. 

l When ordinary 
carbon steel is 
exposed to rain water, for example, it corrodes 
forming a brown iron oxide, commonly called rust, 
on the surface. This is not protective and eventually 
the entire piece of steel will corrode and be 
converted to rust. 

l  But when enough chromium (more than about 10%) 
is added to ordinary steel, the oxide on the surface 

is transformed - it is very thin, 
virtually invisible and 
protective in a wide range of 
corrosive media. 

l  This is what we call stainless 
steel and there are several 
different types, and many 
different grades. 

l  When ordinary carbon steel is exposed to rain 
water, for example, it corrodes forming a brown 
iron oxide, commonly called rust, on the surface. 
This is not protective and eventually the entire 
piece of steel will corrode and be converted to 
rust. 

l  But when enough chromium (more than about 
10%) is added to ordinary steel, the oxide on the 
surface is transformed - it is very thin, virtually 
invisible and protective in a wide range of 
corrosive media. 

l  This is what we call stainless steel and there are 
several different types, and many different grades. 
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Part	2:	The	Stainless	Family	Tree	–	It	Starts	with	18/8	-	304	

l  When ordinary carbon steel is exposed to rain 
water, for example, it corrodes forming a brown iron 
oxide, commonly called rust, on the surface. This is 
not protective and eventually the entire piece of 
steel will corrode and be converted to rust. 

l  But when enough chromium (more than about 10%) 
is added to ordinary steel, the oxide on the surface 
is transformed - it is very thin, virtually invisible and 
protective in a wide range of corrosive media. 

l  This is what we call stainless steel and there are 
several different types, and many different grades. 

l When ordinary 
carbon steel is 
exposed to rain water, for example, it corrodes 
forming a brown iron oxide, commonly called rust, 
on the surface. This is not protective and eventually 
the entire piece of steel will corrode and be 
converted to rust. 

l  But when enough chromium (more than about 10%) 
is added to ordinary steel, the oxide on the surface 

is transformed - it is very thin, 
virtually invisible and 
protective in a wide range of 
corrosive media. 

l  This is what we call stainless 
steel and there are several 
different types, and many 
different grades. 
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Part	2:	The	Stainless	Family	Tree	

l  When ordinary carbon steel is exposed to rain 
water, for example, it corrodes forming a brown iron 
oxide, commonly called rust, on the surface. This is 
not protective and eventually the entire piece of 
steel will corrode and be converted to rust. 

l  But when enough chromium (more than about 10%) 
is added to ordinary steel, the oxide on the surface 
is transformed - it is very thin, virtually invisible and 
protective in a wide range of corrosive media. 

l  This is what we call stainless steel and there are 
several different types, and many different grades. 

•  Austenitic Stainless Steels  
•  Most Common in the market place   

•  Non Magnetic – Easy to recognize  
•  Highly Formable & Weldable  

•  Application: From cryogenics to red-hot jet engines or furnaces  

•  16% to 25% chromium 
•  Typically contain nickel – leads to price variability  

•  Austenitic Stainless Steels work-harden   
•  Not heat treated  

 
 

Why	does	304	bar	seem	to	have	a	magne,c	pull?	
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Part	2:	The	Stainless	Family	Tree	

l  When ordinary carbon steel is exposed to rain 
water, for example, it corrodes forming a brown iron 
oxide, commonly called rust, on the surface. This is 
not protective and eventually the entire piece of 
steel will corrode and be converted to rust. 

l  But when enough chromium (more than about 10%) 
is added to ordinary steel, the oxide on the surface 
is transformed - it is very thin, virtually invisible and 
protective in a wide range of corrosive media. 

l  This is what we call stainless steel and there are 
several different types, and many different grades. 

l When ordinary 
carbon steel is 
exposed to rain water, for example, it corrodes 
forming a brown iron oxide, commonly called rust, 
on the surface. This is not protective and eventually 
the entire piece of steel will corrode and be 
converted to rust. 

l  But when enough chromium (more than about 10%) 
is added to ordinary steel, the oxide on the surface 

is transformed - it is very thin, 
virtually invisible and 
protective in a wide range of 
corrosive media. 

l  This is what we call stainless 
steel and there are several 
different types, and many 
different grades. 

•  Martensitic Stainless Steels  
•  Magnetic   

•  Higher strength at room temp than austenitic and ferritic stainless 
steels.  

•  Applications: appliances, architectural, machinery components, 
automotive 

•  Martensitic stainless steels generally contain between 12 and 17% 
chromium 

•  Can be heat treated  

•  Common Martensitic Stainless steels are 410, 416, 420, 440C 
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Part	2:	The	Stainless	Family	Tree	

l  When ordinary carbon steel is exposed to rain 
water, for example, it corrodes forming a brown iron 
oxide, commonly called rust, on the surface. This is 
not protective and eventually the entire piece of 
steel will corrode and be converted to rust. 

l  But when enough chromium (more than about 10%) 
is added to ordinary steel, the oxide on the surface 
is transformed - it is very thin, virtually invisible and 
protective in a wide range of corrosive media. 

l  This is what we call stainless steel and there are 
several different types, and many different grades. 

•  Ferritic Stainless Steels  
•  Magnetic   

•  Applications: appliances, architectural, machinery components, 
automotive 

•  Minimum of 10.5% chromium 

•  Typically contain very little nickel – price stability  
•  Not heat treated  

•  Common Ferritic Stainless steels are 409, 430, 439, 410S  

 
 

Be	careful	when	ordering	410	or	410S	
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Part	2:	The	Stainless	Family	Tree	

l  When ordinary carbon steel is exposed to rain 
water, for example, it corrodes forming a brown iron 
oxide, commonly called rust, on the surface. This is 
not protective and eventually the entire piece of 
steel will corrode and be converted to rust. 

l  But when enough chromium (more than about 10%) 
is added to ordinary steel, the oxide on the surface 
is transformed - it is very thin, virtually invisible and 
protective in a wide range of corrosive media. 

l  This is what we call stainless steel and there are 
several different types, and many different grades. 

l When ordinary 
carbon steel is 
exposed to rain water, for example, it corrodes 
forming a brown iron oxide, commonly called rust, 
on the surface. This is not protective and eventually 
the entire piece of steel will corrode and be 
converted to rust. 

l  But when enough chromium (more than about 10%) 
is added to ordinary steel, the oxide on the surface 

is transformed - it is very thin, 
virtually invisible and 
protective in a wide range of 
corrosive media. 

l  This is what we call stainless 
steel and there are several 
different types, and many 
different grades. 

410 Stainless Chemistry (Martensitic Characteristics – Can 
Be Heat Treated) 

 
 
410S Stainless Chemistry (Ferritic Characteristics – No heat 
treating) 
 
 

 
 
 
 

Be	careful	when	ordering	410	or	410S	&	Story	about	405	
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Part	2:	The	Stainless	Family	Tree	

l  When ordinary carbon steel is exposed to rain 
water, for example, it corrodes forming a brown iron 
oxide, commonly called rust, on the surface. This is 
not protective and eventually the entire piece of 
steel will corrode and be converted to rust. 

l  But when enough chromium (more than about 10%) 
is added to ordinary steel, the oxide on the surface 
is transformed - it is very thin, virtually invisible and 
protective in a wide range of corrosive media. 

l  This is what we call stainless steel and there are 
several different types, and many different grades. 

l When ordinary 
carbon steel is 
exposed to rain water, for example, it corrodes 
forming a brown iron oxide, commonly called rust, 
on the surface. This is not protective and eventually 
the entire piece of steel will corrode and be 
converted to rust. 

l  But when enough chromium (more than about 10%) 
is added to ordinary steel, the oxide on the surface 

is transformed - it is very thin, 
virtually invisible and 
protective in a wide range of 
corrosive media. 

l  This is what we call stainless 
steel and there are several 
different types, and many 
different grades. 

•  Duplex Stainless Steels  
•  Have two-phase microstructure – combines austenitic and ferritic  

•  Produces about twice the strength of austenitic or ferritic grades      
•  Applications: Chemical tanks, building materials 

•  Contains between 20% - 27% chromium 

•  Contains nickel – 2% to 7% typically – Offers some price stability    
•  Can be challenging to weld / form  

•  Common Duplex Grades 2205, 2304, 2101 (Lean Duplex)  
 



Penn Stainless Products, Inc. 

Part	2:	The	Stainless	Family	Tree	

l  When ordinary carbon steel is exposed to rain 
water, for example, it corrodes forming a brown iron 
oxide, commonly called rust, on the surface. This is 
not protective and eventually the entire piece of 
steel will corrode and be converted to rust. 

l  But when enough chromium (more than about 10%) 
is added to ordinary steel, the oxide on the surface 
is transformed - it is very thin, virtually invisible and 
protective in a wide range of corrosive media. 

l  This is what we call stainless steel and there are 
several different types, and many different grades. 

l When ordinary 
carbon steel is 
exposed to rain water, for example, it corrodes 
forming a brown iron oxide, commonly called rust, 
on the surface. This is not protective and eventually 
the entire piece of steel will corrode and be 
converted to rust. 

l  But when enough chromium (more than about 10%) 
is added to ordinary steel, the oxide on the surface 

is transformed - it is very thin, 
virtually invisible and 
protective in a wide range of 
corrosive media. 

l  This is what we call stainless 
steel and there are several 
different types, and many 
different grades. 

•  Precipitation Hardening (PH Stainless Grades) 
•  “Act” Austenitic in the annealed state AND “Act” martensitic when 

heat treated  
•  Applications: Gears, turbine blades, molding components  

•  Contain both nickel and chromium  

•  Can be welded, but difficult to form  
•  17-4PH & 15-5PH   
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Part	3:	Austeni,c	Workhorses:	304/L	and	316/L		

l  When ordinary carbon steel is exposed to rain 
water, for example, it corrodes forming a brown iron 
oxide, commonly called rust, on the surface. This is 
not protective and eventually the entire piece of 
steel will corrode and be converted to rust. 

l  But when enough chromium (more than about 10%) 
is added to ordinary steel, the oxide on the surface 
is transformed - it is very thin, virtually invisible and 
protective in a wide range of corrosive media. 

l  This is what we call stainless steel and there are 
several different types, and many different grades. 

l When ordinary 
carbon steel is 
exposed to rain water, for example, it corrodes 
forming a brown iron oxide, commonly called rust, 
on the surface. This is not protective and eventually 
the entire piece of steel will corrode and be 
converted to rust. 

l  But when enough chromium (more than about 10%) 
is added to ordinary steel, the oxide on the surface 

is transformed - it is very thin, 
virtually invisible and 
protective in a wide range of 
corrosive media. 

l  This is what we call stainless 
steel and there are several 
different types, and many 
different grades. 

•  The majority of stainless steels contain nickel (Ni), which is added for a number 
of reasons but particularly to change the crystal structure from ferrite to 
austenite. 

•  Austenitic stainless steels are ductile, tough and, most importantly, easy to form 
and weld. These steels are not magnetic in the annealed condition.  

•  The most common example is Type 304 (S30400) or "18/8" - the most widely 
used stainless steel in the world. The lower carbon version, Type 304L (S30403) 
is always preferred in more corrosive environments where welding is involved.  

•  There are numerous applications for this grade, ranging from domestic kitchen 
sinks and building facades to commercial food processing equipment and 
chemical plant piping. 
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Part	3:	Austeni,c	Workhorses:	304/L	and	316/L		

l  When ordinary carbon steel is exposed to rain 
water, for example, it corrodes forming a brown iron 
oxide, commonly called rust, on the surface. This is 
not protective and eventually the entire piece of 
steel will corrode and be converted to rust. 

l  But when enough chromium (more than about 10%) 
is added to ordinary steel, the oxide on the surface 
is transformed - it is very thin, virtually invisible and 
protective in a wide range of corrosive media. 

l  This is what we call stainless steel and there are 
several different types, and many different grades. 

•  Molybdenum (Mo) is added to some stainless steels to increase their corrosion 
resistance, particularly in marine and acidic environments. It increases an alloy's 
pitting and crevice corrosion resistance. These corrosion forms are caused by 
the common and highly aggressive chloride ion (Cl¯), which is present in salts, 
such as sea salt and table salt.  

•  When 2-3% molybdenum is added to Type 304 or 304L, we create Type 316 
(S31600) or 316L (S31603) stainless steel. They are sometimes referred to as 
the marine grades of stainless steel, since they are widely used for items such 
as boat fittings.  

•  They are also known as the acid resistant grades, since they have better 
corrosion resistance in some acids such as sulfuric acid. But their range of 
applications is wide, from building facades in aggressive atmospheres to piping 
onboard chemical tankers. 
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Part	3:	Austeni,c	Workhorses:	304/L	and	316/L		

l  When ordinary carbon steel is exposed to rain 
water, for example, it corrodes forming a brown iron 
oxide, commonly called rust, on the surface. This is 
not protective and eventually the entire piece of 
steel will corrode and be converted to rust. 

l  But when enough chromium (more than about 10%) 
is added to ordinary steel, the oxide on the surface 
is transformed - it is very thin, virtually invisible and 
protective in a wide range of corrosive media. 

l  This is what we call stainless steel and there are 
several different types, and many different grades. 

l When ordinary 
carbon steel is 
exposed to rain water, for example, it corrodes 
forming a brown iron oxide, commonly called rust, 
on the surface. This is not protective and eventually 
the entire piece of steel will corrode and be 
converted to rust. 

l  But when enough chromium (more than about 10%) 
is added to ordinary steel, the oxide on the surface 

is transformed - it is very thin, 
virtually invisible and 
protective in a wide range of 
corrosive media. 

l  This is what we call stainless 
steel and there are several 
different types, and many 
different grades. 

•  316/316L: In 99.99% of cases, grade 316/316L is always duel certified for sheet, 
plate, long products, tubular items, and structurals.  

•  304/304L: In 99.99% of cases bar products and structural sections are duel 
certified to 304/304L 

•  Exception: In cold rolled sheet products in particular, (28 ga – 7ga) 304 and 
304L are separate products.  

•  Exception: Plate mill plate 
•  Exception: Watch Chinese tubular products – Not all items are duel certified 

to 304/304L.     
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Part	3:	Austeni,c	Workhorses:	304/L	and	316/L		

l  When ordinary carbon steel is exposed to rain 
water, for example, it corrodes forming a brown iron 
oxide, commonly called rust, on the surface. This is 
not protective and eventually the entire piece of 
steel will corrode and be converted to rust. 

l  But when enough chromium (more than about 10%) 
is added to ordinary steel, the oxide on the surface 
is transformed - it is very thin, virtually invisible and 
protective in a wide range of corrosive media. 

l  This is what we call stainless steel and there are 
several different types, and many different grades. 

l When ordinary 
carbon steel is 
exposed to rain water, for example, it corrodes 
forming a brown iron oxide, commonly called rust, 
on the surface. This is not protective and eventually 
the entire piece of steel will corrode and be 
converted to rust. 

l  But when enough chromium (more than about 10%) 
is added to ordinary steel, the oxide on the surface 

is transformed - it is very thin, 
virtually invisible and 
protective in a wide range of 
corrosive media. 

l  This is what we call stainless 
steel and there are several 
different types, and many 
different grades. 

Comparison of 304 & 304/L Chemistry & Mechanicals (Austenitic 
Characteristics) 
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Part	3:	Austeni,c	Workhorses:	304/L	and	316/L		

l  When ordinary carbon steel is exposed to rain 
water, for example, it corrodes forming a brown iron 
oxide, commonly called rust, on the surface. This is 
not protective and eventually the entire piece of 
steel will corrode and be converted to rust. 

l  But when enough chromium (more than about 10%) 
is added to ordinary steel, the oxide on the surface 
is transformed - it is very thin, virtually invisible and 
protective in a wide range of corrosive media. 

l  This is what we call stainless steel and there are 
several different types, and many different grades. 

l When ordinary 
carbon steel is 
exposed to rain water, for example, it corrodes 
forming a brown iron oxide, commonly called rust, 
on the surface. This is not protective and eventually 
the entire piece of steel will corrode and be 
converted to rust. 

l  But when enough chromium (more than about 10%) 
is added to ordinary steel, the oxide on the surface 

is transformed - it is very thin, 
virtually invisible and 
protective in a wide range of 
corrosive media. 

l  This is what we call stainless 
steel and there are several 
different types, and many 
different grades. 

What is so important about the “L” or no “L” in 304 series stainless? 
 
• The “L” is the Low Carbon version of 304.  

• The lower carbon “L grade” improves the weldability 

• The lower carbon “L” grade” improves the corrosion properties of the  stainless 
around the weld areas.    

•  This is important! High temperatures generated by welding process impact 
the grain structure of the material that reduces the general corrosion 
properties at the weld area. The lower carbon content in 304/L mitigates the 
loss of corrosion properties around the weld.   

When customers require the “L” grade, specify “L” on your quotes and orders. If 
you ask your favorite stainless steel service center for 304, you will likely NOT 
receive 304/304L for sheet or some plate product.  
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Part	3:	Austeni,c	Workhorses:	304/L	and	316/L		

l  When ordinary carbon steel is exposed to rain 
water, for example, it corrodes forming a brown iron 
oxide, commonly called rust, on the surface. This is 
not protective and eventually the entire piece of 
steel will corrode and be converted to rust. 

l  But when enough chromium (more than about 10%) 
is added to ordinary steel, the oxide on the surface 
is transformed - it is very thin, virtually invisible and 
protective in a wide range of corrosive media. 

l  This is what we call stainless steel and there are 
several different types, and many different grades. 

l When ordinary 
carbon steel is 
exposed to rain water, for example, it corrodes 
forming a brown iron oxide, commonly called rust, 
on the surface. This is not protective and eventually 
the entire piece of steel will corrode and be 
converted to rust. 

l  But when enough chromium (more than about 10%) 
is added to ordinary steel, the oxide on the surface 

is transformed - it is very thin, 
virtually invisible and 
protective in a wide range of 
corrosive media. 

l  This is what we call stainless 
steel and there are several 
different types, and many 
different grades. 

304L 316L 

Cr Ni Cr Ni Mo 

ASTM A240 18-20 8-10.5 16-18 10-14 2-3 

Pre 1965 heats 18.7 9.9 17.9 12.4 2.4 
1992 Heats 18.3 9.0 16.3 10.2 2.1 
Change 0.4 -0.9 -1.6 -2.2 -0.3 
2004 Heats 18.3 8.2 16.6 10.2 2.1 

The	mills	took	out	all	the	fat!	
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Part	4:	Overview	of	Stainless	Steel	Specifica,ons		

l  When ordinary carbon steel is exposed to rain 
water, for example, it corrodes forming a brown iron 
oxide, commonly called rust, on the surface. This is 
not protective and eventually the entire piece of 
steel will corrode and be converted to rust. 

l  But when enough chromium (more than about 10%) 
is added to ordinary steel, the oxide on the surface 
is transformed - it is very thin, virtually invisible and 
protective in a wide range of corrosive media. 

l  This is what we call stainless steel and there are 
several different types, and many different grades. 

l When ordinary 
carbon steel is 
exposed to rain water, for example, it corrodes 
forming a brown iron oxide, commonly called rust, 
on the surface. This is not protective and eventually 
the entire piece of steel will corrode and be 
converted to rust. 

l  But when enough chromium (more than about 10%) 
is added to ordinary steel, the oxide on the surface 

is transformed - it is very thin, 
virtually invisible and 
protective in a wide range of 
corrosive media. 

l  This is what we call stainless 
steel and there are several 
different types, and many 
different grades. 

Governing organizations develop specifications that standardize the 
chemical, mechanical, manufacture, and order processing of stainless 
steels. These organizations include: 
 
• American Society for Testing and Materials (ASTM) www.astm.org  
• American Society of Mechanical Engineers (ASME) www.asme.org 
• American National Standards Institute (ANSI) www.ansi.org    
• Society of Automotive Engineers (SAE) www.sae.org 

•  AMS specifications – Aerospace  
• National Association of Corrosion Engineers (NACE) www.naceweb.com 

We	will	focus	on	ASTM	specifica,ons	and	tolerances.	
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Part	4:	Overview	of	Stainless	Steel	Specifica,ons		

l  When ordinary carbon steel is exposed to rain 
water, for example, it corrodes forming a brown iron 
oxide, commonly called rust, on the surface. This is 
not protective and eventually the entire piece of 
steel will corrode and be converted to rust. 

l  But when enough chromium (more than about 10%) 
is added to ordinary steel, the oxide on the surface 
is transformed - it is very thin, virtually invisible and 
protective in a wide range of corrosive media. 

l  This is what we call stainless steel and there are 
several different types, and many different grades. 

l When ordinary 
carbon steel is 
exposed to rain water, for example, it corrodes 
forming a brown iron oxide, commonly called rust, 
on the surface. This is not protective and eventually 
the entire piece of steel will corrode and be 
converted to rust. 

l  But when enough chromium (more than about 10%) 
is added to ordinary steel, the oxide on the surface 

is transformed - it is very thin, 
virtually invisible and 
protective in a wide range of 
corrosive media. 

l  This is what we call stainless 
steel and there are several 
different types, and many 
different grades. 

Flat Rolled ASTM Specifications (ASTM A480): General Requirements – 
Lists other flat rolled related specifications, Including ASTM A 240  
 General	Specs	–	Sets	defini,ons	&	

terminology.	Example:	What	is	Strip?	
Answer:	under	3/16”	thick	&	under	
24”	wide.	Over	24”	wide	=	sheet.	Plate	
=	3/16”	and	over	in	thickness.		
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Part	4:	Overview	of	Stainless	Steel	Specifica,ons		

l  When ordinary carbon steel is exposed to rain 
water, for example, it corrodes forming a brown iron 
oxide, commonly called rust, on the surface. This is 
not protective and eventually the entire piece of 
steel will corrode and be converted to rust. 

l  But when enough chromium (more than about 10%) 
is added to ordinary steel, the oxide on the surface 
is transformed - it is very thin, virtually invisible and 
protective in a wide range of corrosive media. 

l  This is what we call stainless steel and there are 
several different types, and many different grades. 

l When ordinary 
carbon steel is 
exposed to rain water, for example, it corrodes 
forming a brown iron oxide, commonly called rust, 
on the surface. This is not protective and eventually 
the entire piece of steel will corrode and be 
converted to rust. 

l  But when enough chromium (more than about 10%) 
is added to ordinary steel, the oxide on the surface 

is transformed - it is very thin, 
virtually invisible and 
protective in a wide range of 
corrosive media. 

l  This is what we call stainless 
steel and there are several 
different types, and many 
different grades. 

Heat		

Specs		

Can	MTRs	
be	

revised?	
Depends		
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Part	4:	Overview	of	Stainless	Steel	Specifica,ons		

l  When ordinary carbon steel is exposed to rain 
water, for example, it corrodes forming a brown iron 
oxide, commonly called rust, on the surface. This is 
not protective and eventually the entire piece of 
steel will corrode and be converted to rust. 

l  But when enough chromium (more than about 10%) 
is added to ordinary steel, the oxide on the surface 
is transformed - it is very thin, virtually invisible and 
protective in a wide range of corrosive media. 

l  This is what we call stainless steel and there are 
several different types, and many different grades. 

l When ordinary 
carbon steel is 
exposed to rain water, for example, it corrodes 
forming a brown iron oxide, commonly called rust, 
on the surface. This is not protective and eventually 
the entire piece of steel will corrode and be 
converted to rust. 

l  But when enough chromium (more than about 10%) 
is added to ordinary steel, the oxide on the surface 

is transformed - it is very thin, 
virtually invisible and 
protective in a wide range of 
corrosive media. 

l  This is what we call stainless 
steel and there are several 
different types, and many 
different grades. 

Plate	Thickness	Tolerance	for	Coil	Mill	Plate		(CMP)	Per	ASTM	
A240.		

As a general rule, plate produced from coil 
runs at or below the nominal plate thickness. If 
a min thickness is needed, communicate your 
requirements to the service center.  

Thickness	 Min	 Max	 Min	%	

.188	 .178	 .207	 5%	

.250	 .240	 .270	 4%	

.313	 .303	 .335	 3%		

.375	 .365	 .405		 2.7%	
CMP	is	con,nuously	casted	and	rolled	into	

large	coils,	then	leveled	by	the	service	centers	

to	produce	“pafern	sizes”	such	as	48	x	120		
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l  When ordinary carbon steel is exposed to rain 
water, for example, it corrodes forming a brown iron 
oxide, commonly called rust, on the surface. This is 
not protective and eventually the entire piece of 
steel will corrode and be converted to rust. 

l  But when enough chromium (more than about 10%) 
is added to ordinary steel, the oxide on the surface 
is transformed - it is very thin, virtually invisible and 
protective in a wide range of corrosive media. 

l  This is what we call stainless steel and there are 
several different types, and many different grades. 

l When ordinary 
carbon steel is 
exposed to rain water, for example, it corrodes 
forming a brown iron oxide, commonly called rust, 
on the surface. This is not protective and eventually 
the entire piece of steel will corrode and be 
converted to rust. 

l  But when enough chromium (more than about 10%) 
is added to ordinary steel, the oxide on the surface 

is transformed - it is very thin, 
virtually invisible and 
protective in a wide range of 
corrosive media. 

l  This is what we call stainless 
steel and there are several 
different types, and many 
different grades. 

Plate	Thickness	Tolerance	for	Plate	Mill	
Plate		(PMP)	Per	ASTM	A240.		

PMP	Plate	is	manufactured	from	slab	
or	billet,	and	plates	are	rolled	to	final	
thickness	one	at	a	Cme.		

PMP	tends	to	be	rolled	to	final	
thicknesses	that	are	at	OR	above	the	
nominal	thickness	-		

Minimum	thickness	may	have	value	
when	machining,	grinding	or	rolling	
pipe	to	ASTM	A358	

Services	Centers	(Penn	Stainless)	Can	
mic	plates,	but	there	are	some	
limitaCons.		

	Plate	Mill	Plate		
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l  When ordinary carbon steel is exposed to rain 
water, for example, it corrodes forming a brown iron 
oxide, commonly called rust, on the surface. This is 
not protective and eventually the entire piece of 
steel will corrode and be converted to rust. 

l  But when enough chromium (more than about 10%) 
is added to ordinary steel, the oxide on the surface 
is transformed - it is very thin, virtually invisible and 
protective in a wide range of corrosive media. 

l  This is what we call stainless steel and there are 
several different types, and many different grades. 

l When ordinary 
carbon steel is 
exposed to rain water, for example, it corrodes 
forming a brown iron oxide, commonly called rust, 
on the surface. This is not protective and eventually 
the entire piece of steel will corrode and be 
converted to rust. 

l  But when enough chromium (more than about 10%) 
is added to ordinary steel, the oxide on the surface 

is transformed - it is very thin, 
virtually invisible and 
protective in a wide range of 
corrosive media. 

l  This is what we call stainless 
steel and there are several 
different types, and many 
different grades. 

Sheet	Thickness	Tolerance	Per	ASTM	
A240.	(Cold	Rolled)	

Cold	Rolled	Sheet	like	CMP,	tends	to	
run	light	or	below	the	nominal	
specified	thickness.	

Aerospace	applicaCons	take	sheet	
thicknesses	very	seriously	–	minimum	
thicknesses	oPen	specified.			

Services	Centers	(Penn	Stainless)	Can	
mic	sheets,	but	there	are	some	
limitaCons.		

	Sheet	Product	–	Cold	Rolled	–	ASTM	A	240		
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l  When ordinary carbon steel is exposed to rain 
water, for example, it corrodes forming a brown iron 
oxide, commonly called rust, on the surface. This is 
not protective and eventually the entire piece of 
steel will corrode and be converted to rust. 

l  But when enough chromium (more than about 10%) 
is added to ordinary steel, the oxide on the surface 
is transformed - it is very thin, virtually invisible and 
protective in a wide range of corrosive media. 

l  This is what we call stainless steel and there are 
several different types, and many different grades. 

l When ordinary 
carbon steel is 
exposed to rain water, for example, it corrodes 
forming a brown iron oxide, commonly called rust, 
on the surface. This is not protective and eventually 
the entire piece of steel will corrode and be 
converted to rust. 

l  But when enough chromium (more than about 10%) 
is added to ordinary steel, the oxide on the surface 

is transformed - it is very thin, 
virtually invisible and 
protective in a wide range of 
corrosive media. 

l  This is what we call stainless 
steel and there are several 
different types, and many 
different grades. 

	Sheet	(2B)	vs	Plate	
HRAP	
	

• Plate	is	Hot	Rolled	/	Sheet	
is	Cold	Rolled	–	The	finish	
are	not	the	same	

• 3/16”	–	vs	7	GA	(.187)		
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l  When ordinary carbon steel is exposed to rain 
water, for example, it corrodes forming a brown iron 
oxide, commonly called rust, on the surface. This is 
not protective and eventually the entire piece of 
steel will corrode and be converted to rust. 

l  But when enough chromium (more than about 10%) 
is added to ordinary steel, the oxide on the surface 
is transformed - it is very thin, virtually invisible and 
protective in a wide range of corrosive media. 

l  This is what we call stainless steel and there are 
several different types, and many different grades. 

l When ordinary 
carbon steel is 
exposed to rain water, for example, it corrodes 
forming a brown iron oxide, commonly called rust, 
on the surface. This is not protective and eventually 
the entire piece of steel will corrode and be 
converted to rust. 

l  But when enough chromium (more than about 10%) 
is added to ordinary steel, the oxide on the surface 

is transformed - it is very thin, 
virtually invisible and 
protective in a wide range of 
corrosive media. 

l  This is what we call stainless 
steel and there are several 
different types, and many 
different grades. 

Bar Products (ASTM A276 & 484): Covers Round, Square, Hex, Rolled 
Flat (True Bar) and Shapes such and angle and channel  

ASTM	even	provides	guidelines	on	how	a	
product	should	be	ordered.		

Areas	of	confusion	related	to	purchasing	are	
Hot	Rolled	vs	Cold	Finish	product.		Can	impact	
start	sizes,	par,cularly	on	round	bar.		
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l  When ordinary carbon steel is exposed to rain 
water, for example, it corrodes forming a brown iron 
oxide, commonly called rust, on the surface. This is 
not protective and eventually the entire piece of 
steel will corrode and be converted to rust. 

l  But when enough chromium (more than about 10%) 
is added to ordinary steel, the oxide on the surface 
is transformed - it is very thin, virtually invisible and 
protective in a wide range of corrosive media. 

l  This is what we call stainless steel and there are 
several different types, and many different grades. 

l When ordinary 
carbon steel is 
exposed to rain water, for example, it corrodes 
forming a brown iron oxide, commonly called rust, 
on the surface. This is not protective and eventually 
the entire piece of steel will corrode and be 
converted to rust. 

l  But when enough chromium (more than about 10%) 
is added to ordinary steel, the oxide on the surface 

is transformed - it is very thin, 
virtually invisible and 
protective in a wide range of 
corrosive media. 

l  This is what we call stainless 
steel and there are several 
different types, and many 
different grades. 

Cold	Finish	Tolerances	for	Round	Bar	

Cold	finished	bar	is	typically	stocked	from	2-3/8”	diameter	or	less		by	PSP.		2-1/2	and	over	is	
Rough	Turned	/	Hot	Finished.		May	very	from	service	center	to	service	center.		
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l  When ordinary carbon steel is exposed to rain 
water, for example, it corrodes forming a brown iron 
oxide, commonly called rust, on the surface. This is 
not protective and eventually the entire piece of 
steel will corrode and be converted to rust. 

l  But when enough chromium (more than about 10%) 
is added to ordinary steel, the oxide on the surface 
is transformed - it is very thin, virtually invisible and 
protective in a wide range of corrosive media. 

l  This is what we call stainless steel and there are 
several different types, and many different grades. 

l When ordinary 
carbon steel is 
exposed to rain water, for example, it corrodes 
forming a brown iron oxide, commonly called rust, 
on the surface. This is not protective and eventually 
the entire piece of steel will corrode and be 
converted to rust. 

l  But when enough chromium (more than about 10%) 
is added to ordinary steel, the oxide on the surface 

is transformed - it is very thin, 
virtually invisible and 
protective in a wide range of 
corrosive media. 

l  This is what we call stainless 
steel and there are several 
different types, and many 
different grades. 

Rough	Turned	/	Hot	Rolled	Tolerances	for	Round	Bar	

CF	bar	is	typically	stocked	as	CF	through	to	2-3/8”		Dia		by	PSP.		Over	2-1/2”	and	is	Rough	
Turned.		May	very	from	service	center	to	service	center.		

Cold	Finished	and	Rough	Turned	inventory	/	tolerances	overlap	(1-1/2”	–	4”)		
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l  When ordinary carbon steel is exposed to rain 
water, for example, it corrodes forming a brown iron 
oxide, commonly called rust, on the surface. This is 
not protective and eventually the entire piece of 
steel will corrode and be converted to rust. 

l  But when enough chromium (more than about 10%) 
is added to ordinary steel, the oxide on the surface 
is transformed - it is very thin, virtually invisible and 
protective in a wide range of corrosive media. 

l  This is what we call stainless steel and there are 
several different types, and many different grades. 

True	Bar	Tolerances	–	Cold	Finished			

True	Bar	has	lots	off	different	names:	Rectangle	Bar,	Rolled	Bar,	Flat	Bar	&	True	Bar.	True	
Bar	is	hot	rolled	or	extruded,	and	complies	with	ASTM	A	479.	Its	EASY	to	confuse	True	Bar	
and	S/E	Flat	Bar.			

Most	True	Bar	in	304/L,	316/L	and	17-4PH	is	Hot	Finished.		
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l  When ordinary carbon steel is exposed to rain 
water, for example, it corrodes forming a brown iron 
oxide, commonly called rust, on the surface. This is 
not protective and eventually the entire piece of 
steel will corrode and be converted to rust. 

l  But when enough chromium (more than about 10%) 
is added to ordinary steel, the oxide on the surface 
is transformed - it is very thin, virtually invisible and 
protective in a wide range of corrosive media. 

l  This is what we call stainless steel and there are 
several different types, and many different grades. 

l When ordinary 
carbon steel is 
exposed to rain water, for example, it corrodes 
forming a brown iron oxide, commonly called rust, 
on the surface. This is not protective and eventually 
the entire piece of steel will corrode and be 
converted to rust. 

l  But when enough chromium (more than about 10%) 
is added to ordinary steel, the oxide on the surface 

is transformed - it is very thin, 
virtually invisible and 
protective in a wide range of 
corrosive media. 

l  This is what we call stainless 
steel and there are several 
different types, and many 
different grades. 

True	Bar	Tolerances	–	Hot	Finished		

Most	True	Bar	303	is	Cold	Finished.		

Most	True	Bar	in	304/L,	316/L	and	17-4PH	is	Hot	Finished.		
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l  When ordinary carbon steel is exposed to rain 
water, for example, it corrodes forming a brown iron 
oxide, commonly called rust, on the surface. This is 
not protective and eventually the entire piece of 
steel will corrode and be converted to rust. 

l  But when enough chromium (more than about 10%) 
is added to ordinary steel, the oxide on the surface 
is transformed - it is very thin, virtually invisible and 
protective in a wide range of corrosive media. 

l  This is what we call stainless steel and there are 
several different types, and many different grades. 

l When ordinary 
carbon steel is 
exposed to rain water, for example, it corrodes 
forming a brown iron oxide, commonly called rust, 
on the surface. This is not protective and eventually 
the entire piece of steel will corrode and be 
converted to rust. 

l  But when enough chromium (more than about 10%) 
is added to ordinary steel, the oxide on the surface 

is transformed - it is very thin, 
virtually invisible and 
protective in a wide range of 
corrosive media. 

l  This is what we call stainless 
steel and there are several 
different types, and many 
different grades. 

Sheared	&	Edged	Tolerances	–	Produced	From	Plate	

Sheared	&	Edged	Flat	Bar	is	produced	from	a	plate	specifica,on,	and	confirms	to	ASTM	
A240	

There	are	mul,ple	cross	over	sizes	/	inventory	between	True	Bar	and	S/E	flat	bar.		
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l  When ordinary carbon steel is exposed to rain 
water, for example, it corrodes forming a brown iron 
oxide, commonly called rust, on the surface. This is 
not protective and eventually the entire piece of 
steel will corrode and be converted to rust. 

l  But when enough chromium (more than about 10%) 
is added to ordinary steel, the oxide on the surface 
is transformed - it is very thin, virtually invisible and 
protective in a wide range of corrosive media. 

l  This is what we call stainless steel and there are 
several different types, and many different grades. 

l When ordinary 
carbon steel is 
exposed to rain water, for example, it corrodes 
forming a brown iron oxide, commonly called rust, 
on the surface. This is not protective and eventually 
the entire piece of steel will corrode and be 
converted to rust. 

l  But when enough chromium (more than about 10%) 
is added to ordinary steel, the oxide on the surface 

is transformed - it is very thin, 
virtually invisible and 
protective in a wide range of 
corrosive media. 

l  This is what we call stainless 
steel and there are several 
different types, and many 
different grades. 

Angle	Tolerances	–	ASTM	A484.	A276		

IMPORTANT	–	There	can	be	varia,on	in	Angle	Leg	Lengths,	par,cularly	from	1	manufacture	
to	the	next.				

•  Unequal leg angles the longer leg determines the tolerance for 
the length of each leg 

•  Length of Legs: legs or flanges up to 6 inch, inclusive, the length 
tolerance shall not exceed plus or minus 1/8 inch. For angles 
having legs or flanges over 6 inch, the length tolerance shall not 
exceed plus 3/16” inch and minus 1/8” inch 

•  Squareness the tolerance for the right angle between the legs is 
plus or minus 2 % degrees. 
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l  When ordinary carbon steel is exposed to rain 
water, for example, it corrodes forming a brown iron 
oxide, commonly called rust, on the surface. This is 
not protective and eventually the entire piece of 
steel will corrode and be converted to rust. 

l  But when enough chromium (more than about 10%) 
is added to ordinary steel, the oxide on the surface 
is transformed - it is very thin, virtually invisible and 
protective in a wide range of corrosive media. 

l  This is what we call stainless steel and there are 
several different types, and many different grades. 

l When ordinary 
carbon steel is 
exposed to rain water, for example, it corrodes 
forming a brown iron oxide, commonly called rust, 
on the surface. This is not protective and eventually 
the entire piece of steel will corrode and be 
converted to rust. 

l  But when enough chromium (more than about 10%) 
is added to ordinary steel, the oxide on the surface 

is transformed - it is very thin, 
virtually invisible and 
protective in a wide range of 
corrosive media. 

l  This is what we call stainless 
steel and there are several 
different types, and many 
different grades. 

Polishing	–	Items	to	Consider	

IMPORTANT	–	There	can	be	varia,on	in	Angle	Leg	Lengths,	par,cularly	from	1	manufacture	
to	the	next.				

•  Polished Material – Does not always match precisely from 1 batch 
to the next.  

•  For larger jobs, its best to get a sample approved.  
•  On bar products, its important to specify if S/E or True Bar is 

required for the start material  
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Market	Update	

•    
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