


Heat Treat Processes 

Normalized 
Annealed 

Normalized & Tempered 
Quenched 

Quenched & Tempered 
Double Quenched & Tempered 



Process Definitions 

Normalize - to heat (steel) above a critical temperature and allow it to cool in air to 
relieve internal stresses 

Anneal – The process of heating and slow cooling in order to toughen and reduce 
brittleness. 

Normalize & Temper – combining the process of normalizing with heat treatment at a 
low temperature, often 300 F or 150 C) to impart some toughness. Higher tempering 
temperatures (may be up to 1300 F or 700 C, depending on alloy and application) are 
sometimes used to impart further ductility, although some yield strength is lost.  

Quench - This is done by heating the material to a certain temperature, differing upon 
material, and then rapidly cooling the material. 

Quench & Temper - First it is heated to create a solid solution of iron and carbon in a 
process called austenizing.   Austenizing is followed by quenching to produce a 
martensitic microstructure. The steel is then tempered by heating between the ranges 
of 150–260 °C (302–500 °F) and 370–650 °C (698–1,202 °F). 



Average Production Lead Times 

•  Carbon Plate (A36) = 7 weeks 
•  Normalize – Add 1 week 
•  Anneal – Add 1 week 
•  Normalize & Temper – Add 2 weeks 
•  Quench & Temper – Add 3 weeks 
•  Double Q&T – Add 4 weeks 



Estimated Heat Treat Capacity 
In Tons 

•  ArcelorMittal (Burns Harbor) = 150,000 
•  ArcelorMittal (Coatesville) = 200,000 
•  ArcelorMittal (Conshohocken) = 125,000 
•  ArcelorMittal (Gary) = 350,000 
•  SSAB NA (Mobile) = 170,000  (Additional 200,000 start Q1 2012) 
•  Evraz Oregon Steel (Portland) = 120,000 
•  Essar Algoma (Sault Ste Marie) = 150,000 
•  Jindal Steel Works (Baytown) = 100,000 
•  Letourneau Technologies (Longview) = 100,000 
•  Nucor Hertford (Winton) = 120,000  (Start up Q3 2010) 
•  Total = 1,585,000 Tons 



Capacity Utilization 
Year Total Capacity Tons Produced % Utilization 

2004 1,295,000 948,905 73.3% 

2005 1,465,000 1,029,745 70.3% 

2006 1,465,000 1,018,417 69.5% 

2007 1,465,000 1,250,572 85.4% 

2008 1,465,000 1,319,350 90.1% 

2009 1,465,000 540,092 36.9% 



Global Heat Treat Plate Producers 
•  North America 

–  ArcelorMittal, Evraz NA Inc, Essar Algoma 

•  South America 
–  Usiminas / Cosipa 

•  Africa 
–  Highveld 

•  Australia 
–  Bisalloy 

•  Europe 
–  Dillinger, Voest-Alpine, Thyssen, Ruukki, SSAB 

•  Asia 
–  JFE, Baosteel, Wuyang, Nippon 



Common North American Heat Treated Grades 

•  A516-70 Normalized 
•  A387 
•  API 2H Grade 50 
•  A633 
•  A514 (various grades) 
•  AR400, AR450, & AR500 
•  Ultra High Strength Steels (130 KSI – 140 KSI) 
•  A710 
•  A517 
•  Armor Plates (Mil specifications) 



Tradenames / Substitutes 
Q&T100,000 Yield Product 

Weldox 690 
Dillimax 690 
Hiten 780 LE 
Aldur 700 
Alform 700 
RQT 701 
JG 785E 
N-A-XTRA 100 
Algoma 100 
Wel-Ten 690 
T-1 
A514-Mod 



Worldwide Standards 
•  EN Specifications 
•  JIS Specifications 
•  ASTM Specifications 
•  CSA Specifications 

•  ASTM – Typically shown in Imperial Units  
–  PSI, Ft. Lbs., & Fahrenheit 

EN, JIS, and CSA – Typically shown in Metric Units 
 Mpa, Joules, & Celsius 



Testing of Materials  
•  CVN (Charpy V-Notch) Longitudinal & Transverse 
•  UT (Ultrasonic Testing) 
•  Bend Test 
•  Through Thickness (Z-Direction Properties) 
•  Hardness (Rockwell & BHN) 
•  Ballistic (NIJ & B6) 
•  Mechanical Properties (Yield, Tensile, & Elongation) 
•  Drop-Weight 
•  Magnetic Particle  
•  Weldability 



Common Alloys  
•  There are various types found in heat treated plate.  

Several of them can dramatically affect the cost of the 
finished plates.    
–  Nickel    
–  Molybdenum 
–  Chromium 
–  Titanium 

•  Some mills have used alloy surcharges in the past to 
offset increases in these alloys.  Some mills will break 
out the surcharge specific to the corresponding alloy. 



Industries Served 

•  Truck Trailer  
•  Dump Trailer 
•  Cement Mixers 
•  Heavy Construction Equipment 
•  Mobile Crane  
•  Lattice Boom Crane  
•  Forestry Equipment 
•  Mining Equipment 
•  Military / Government Applications 
•  Scrap / Demolition Equipment 
•  Tool & Die Manufacturers 



Heavy Construction Equipment  
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Military Government Applications  



Estimated Heat Treated Plate 
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Substrate or “Green” Plate 

•  Thicknesses 1” & down can be produced from a hot rolled coil, then 
cut-to-length, and finally heat treated 

•  Thicknesses 1” & over are produced as a discrete (one at a time) 
plate, then heat treated 

•  Depending on the capability of the producer, various widths and 
lengths are able to be produced 

•  Common widths are 48”, 60”, 72”, 96”, and 120” 

•  Common thickness range = 3/16” to 8” 



Savings Due to Grade Change 

•  Plastic Injection Molding – The mold casings for a machine in a Pepsi Bottling Plant 
were made of a plastic composite due to the fact the finished product did not adhere 
to the walls as stringent as metal.    

•  Problem – these interior plastic casings were failing approximately every 3 months. 

•  Reason – The fatigue on the composite from heating up in use and then cooling  
down when the process was complete was causing the material to fail.    

•  Solution – going to a heat treated 4140 variety of steel withstood this fatigue much 
better.  The parts now had to be replaced only once per year!   Even though the part 
itself was slightly more expensive and the walls had to be coated with a non-stick 
spray – spray nozzles were installed above the machine prior to processing and 
downtime was alleviated from replacing these units. 



Savings Due to Weight Reduction 

•  The evolution of heat treated plate grades has come about due to the need for   
lighter weight vehicles with increased payload capacity.  By reducing the thickness 
and increasing the strength of the steel used in fabrication, the weight of the vehicle is 
lowered, while payload is increased. 

•   Cranes – by going from A514 to 130 KSI, a producer was able to reduce the weight 
of the boom 15%, while maintaining equal load capacity.  However, by purchasing 
less weight of steel plate, they reduced the overall spend per crane. 



Savings Due to Weight Reduction 

•  Mining – a producer of mining beds decided to use a higher abrasion resistant grade 
of steel.  He went to AR500 from AR400 plate & lowered his thickness needed by .
1875” (5mm).    Total cost increase was 12% while the savings in weight was 25%.    
The larger benefit however, was that the overall weight of the finished unit   
decreased by 3% - which meant that his customer could now haul 3% more 
aggregate in the truck. 



Contact Information 

Leeco Steel, LLC 
 Toll Free: (800) 621-4366 
•  Jerome Kusbel 

– Direct Line (630) 427-2154 
– Jkusbel@leecosteel.com 

•  Ryan Murphy 
– Direct Line (630) 427-2117 
– Rmurphy@leecosteel.com 


