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Why Doesn't Everybody Nucor? 

An In Practice™ Series by Helen Kelly 

Article Two 
Making Steel 

 

Nucor is the largest recycler in the United States and the largest producer of steel 
and steel products in the United States.  They tailor steel recipes to order – such 
as for auto makers and builders, to consider two among hundreds.   

Making steel from scrap in a mini mill 

Besides administration, essentially there are two jobs. 

 

 

 

   
   

   
produce steel/steel products    support those producing it 

Production teams may be small or number in the hundreds.   
Support teams include Engineering and Maintenance. 

 

An overview of how Nucor makes steel and steel products 

1     Place scrap ... 

 

 

 

 

 

 

              
...into a huge furnace called an Electric Arc Furnace (EAF). 

Previously manufacturers extracted steel from iron ore in a Basic Oxygen Furnace 
(BOF). Nucor was the first company to use the EAF to melt scrap and make steel.  

 



2 
  

 

2     Add what’s required to manufacture steel 

 according to customer requirements for  
 hardness and other factors. 

 

 

 

Highly trained engineers make the decisions here.  

 

3     A huge core descends into the furnace and liquefies the mix.  

 
 
The mix is now called the 
melt. Engineers sample 
the melt and if necessary, 
adjust the mix. 

 
 

4     The melt is poured into a ladle and the molten steel is formed into sheet 
          steel.  Nucor has developed many innovations in sheet forming.  
 

5     Sheet steel comes 
through rollers ... 

 
 and is dispatched    
 for forming and  
 finishing according  
 to customer  
 requirements.  

  

Nucor has been an innovator in rolling and finishing technologies and systems.  
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Cold finish - one way to finish steel 

 
Nucor’s Cold Finish Group is located in Norfolk, Nebraska  

Nucor Cold Finish produces rounds, hexagons, flats, squares 
and special sections in carbon and alloy steel. All bars are 
produced using the most advanced and efficient production 
line equipment in the industry. The drawing, turning, grinding 
and thermal treating production lines feature the latest cold 
finish production innovations. State-of-the-art anneal and 
stress relieve furnaces are models of efficiency in the industry. 

The production process… 

The nine production lines at Nucor Cold Finish produce multiple processes 
including various grades of turned bars, cold drawn rounds, hot roll straightening, 
polished bars, drawn and saw cut, ground bars and thermal treatment in stress 
relieve and annealing furnaces. Different combinations of these processes result in 
a large number of available cold finish products.  

Raw material  

To produce quality materials, Nucor Cold Finish begins with quality steel from 
Nucor Steel, also located in Norfolk. Nucor Steel's mini mill uses scrap steel to 
produce their steel. A consistent and economical supply of steel from Nucor Steel 
gives Nucor Cold Finish a big advantage in the cold finish industry, allowing Nucor 
Cold Finish to produce high quality products at a very competitive price. Upon 
arrival from Nucor Steel, all raw material is stored indoors at Nucor Cold Finish to 
maintain its surface quality until processing.  

Coil lines  

Nucor Cold Finish's three coil lines can draw coil from 3/16" to 1-11/16" in 
diameter. In the coil line, coils of raw steel are fed into the descaler to be descaled 
and cleaned.  

Bar line  

On the bar line, raw steel bars are descaled and cleaned. 
Once cleaned, these bars are drawn through dies creating 
a smooth, uniform surface finish and size, while also 
increasing other physical properties. Next, these bars are 
cut to customer specifications and straightened to industry 
standards. The bars are then bundled and placed in racks 
for storage until shipping. However, some bars must be 
heat treated and/or turned and polished and ground to 
meet customer specifications. Others are sent to the saw-cutting line which is used 
as a cost-effective measure to eliminate end distortion for select customer 
applications. Once cleaned, the coil is drawn through the die to precise size, then 
cut to lengths of 8 to 30 feet. The material is then straightened to customer 
specifications and finished bars are bundled and taken to storage racks.  
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Our newest coil line is the first of its kind in the U.S., and can handle larger 
diameter bars which previously needed to be processed on the draw bench. This 
increased efficiency improves deliveries and results in less scrap. 

Heat treatment  

For heat-treated products, two state-of-the art thermal treatment lines are used: 
one for stress relieving and the other for annealing. The thermal treatment process 
for stress relieving takes place after the bars have been cold drawn. In the stress 
relieve furnace, bars are heated to temperatures which do not alter the 
microstructure of the steel. The product is treated with heat for four to six hours, 
relieving stresses which can cause bars to warp.  

Annealed products rest in the state-of-the-art annealing furnace for 18 to 20 hours 
at high temperatures. The annealing process takes place prior to cold drawing. 
The microstructure of the steel is altered in the annealing furnace and the result is 
a high-strength alloy product with improved machinability.  

Turning-polishing line  

The turning-polishing line loads the hot roll material on 
a pre-straightener for descaling and straightening 
before the actual turning process begins. Cold drawn 
bars can be turned and polished without the pre-
straightening process.  

The bars are then fed into the turner and turned and polished to size. Once turned 
and polished, they are cut to customer specifications, tested for surface defects, 
bundled and stored in racks until shipping, or they are transferred to the grinder 
operation for further processing. 

In the grinder, the bars are ground one at a time for tighter OD tolerance and to 
ensure uniformity in size and finish, and also to prepare the bar's surface for 
plating. Once the finish has been achieved, the bars are packaged with fibre 
tubing to protect the surface quality for handling, storage and shipping.  
  
Quality management  

The quality management system governing each phase of 
the production process, from receipt of materials to product 
delivery, is ISO 9002 certified.  

Real-time Statistical Process Control (S.P.C.) is integrated 
on all production lines. The in-house metallurgical 
department provides technical support and physical testing 
of product samples in our own laboratory facilities.  

Advanced metal imaging and physical testing equipment allow us to develop the 
highest quality cold finish products. With Nucor Cold Finish, you know you'll be 
receiving the highest quality cold finish products available, at a competitive price. 
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