
Contents 

1. Steel - the material of 
today and for tomorrow .. 2 

1.1 Steel - this innovative material 2 
1.2 Fundamentals 3 
1.3 The various grades of steel . . .  7 

General classification 7 
Groups o f  steels 7 
Examples of the further 

development o f  steel 8 

2. Raw materials for the pro
duction of  iron and steel .. 10 

2.1 Iron Ores 10 
Grades of iron ores 11 
Quality requirements and 

assessment o f  the ores 13 
Pretreatment of  ores 15 

2.2 Scrap 18 
2.3 Fuels and reducing agents 18 
2.4 Fluxes 19 
2.5 Refractories 19 

3. From ore to  steel 20 
3.1 Blast furnace - converter 20 

Coke metallurgy 20 
Coal metallurgy 21 

3.2 The electric arc furnace 22 
Sponge iron metallurgy 22 
Scrap metallurgy 22 

3.3 Secondary metallurgy 22 
3.4 Special developments 22 

4. Reduction of iron ores 23 
4.1 Ironmaking 23 

The blast furnace plant 24 
Reactions in the blast furnace... 28 
The blast furnace products 30 
Materials management at the 

blastfurnace 31 
Process control 32 
Prospects 32 

4.2 Direct reduction processes 33 
4.3 Smelting reduction processes . .  35 
4.4 Hot metal pretreatment 36 

5. Steelmaking 38 
5.1 Charge materials 38 

5.2 Refining 38 
5.3 Present status of refining 

processes 41 
5.4 Oxygen metallurgy 41 

Refining with pure oxygen 42 
The various oxygen blowing 

processes 42 
Process automation 49 

5.5 Electric steelmaking 50 
The electric arc furnace 50 
The melting 51 
The present state of  the electric 

arc furnace process 52 
Prospects 55 

5.6 The open-hearth process 55 
5.7 Secondary metallurgy (post 

treatment of steel) 56 
Fundamentals 56 
Post-treatment processes 57 
Vacuum treatment! 59 
Special refining processes 61 
Electroslag remelting 61 

5.8 Outlook 62 
Environmental protection/ 

recycling 64 

6. Steel casting in the 
metallurgical plant 65 

6.1 Ingot casting 66 
6.2 Continuous casting 67 

The production stages in 
continuous casting 68 

Types o f  continuous casting 
plants 68 

Automation 70 
Outlook 70 

7. Iron and steel as casting 
alloys 72 

7.1 Cast iron 72 
Lamellar graphite cast iron 72 
Spheroidal graphite cast iron . . .  73 
Malleable cast iron 73 

7.2 Cast steel 74 

8. The forming of  steel 75 
8.1 The basics of steel rolling 75 

Deformation 75 
Rolling 77 

8.2 Rolled steel products 80 
Semi-finished products 80 
Finished products 81 

8.3 Rolling mill installations 82 
Roll stands 83 
Roll stand types 83 
Rolling-mill rolls 85 
Rolling mills 85 
Rolling trains 86 
Finishing line 87 

8.4 The stages in hot rolling of 
steel 88 
Rolling semi-finished products... 88 
Rolling finished products 88 

8.5 Other hot-forming processes . . .  93 
The production of seamless and 

welded steel tubes 93 
Forging and pressing 96 
Extrusion 97 

8.6 Cold forming of steel 98 
Cold rolling 98 
Cold drawing 101 
Other methods of cold forming 

steel (examples) 102 
8.7 Separating of steel 104 
8.8 Joining of steel 104 
8.9 Coating of steel, surface 

protection 105 
Temporary protection against 

corrosion, and special surface 
treatments 106 

Non-metallic coatings 106 
Metallic coatings 108 

8.10 Heat treatment of steel 111 
Annealing 112 
Hardening 113 
Tempering 113 
Quenching and tempering 113 

9. Materials testing and 
quality assurance 114 

9.1 Fundamentals 114 
Service requirements 114 
Causes o f  failure 114 
Fracture mechanics 114 
Variables affecting material 

data 114 
9.2 Materials testing 114 

Testing methods 115 
9.3 Quality assurance 118 

10. The application of  s teel— 121 

11. From the history o f  iron 
and steelmaking 130 

http://d-nb.info/921070195

http://d-nb.info/921070195

