
669.961 42  DEB 
 
 

CONTENTS 
 
 

Page 
 
 
1. FORMATION OF SULFIDES IN THE MELT AND FACTORS CONTROLLING  
 INCLUSION MORPHOLOGY 
  Theoretical Aspects of Sulfide Formation in Steel       1 
  Rare Earth-Oxygen-Sulfur Reactions in Molten Steel    23 
  Techniques for controlling Sulfide Inclusions in Steels—Primary Processing Aspects    44 
  Reactivity of Magnesium and Calcium in Liquid Steel     70 
  Discussion  100 
 
2. INDENTIFICATION AND PHYSICAL PROPERTIES OF SULFIDES  
  Sulfide Inclusions : A Summary and Study of Sulfides in Resulfurized Ferritic  
         ELI-Steels of the 18:2 Type   104 
  Metallographic Techniques in the Identification of Sulfide Inclusions in Steel  123 
  Use of Scanning Electron Microscopy in Studying Sulfide Morphology on Fracture  
       Surfaces  135 
  Thermodynamic Stability and Physical Properties of Metallic Sulfides and  
       Oxysulfides  159 
  The Quantitative Determination of Certain Sulfides in Steel  178 
  Discussion  195 
 
3. INFLUENCE OF SULFIDE INCLUSIONS ON HOT AND COLD FABRICABILITY 
  The Role of Sulfides in the Hot Workability of Steels   198 
  The Effect of Sulfide Inclusions on Cold Formability  212 
  Discussion  230 
 
4. EFFECT OF SULFIDE INCLUSIONS ON WELDABILITY  
  The Effect of Rare-Earth Additions on Hydrogen-Induced Cracking in  HY-80  
       Weldments  233 
  Lamellar Tearing in Welded Steel Fabrication—the Role of Sulfide Inclusions  252 
  Discussion  269 
 
5. INDLUENCE OF SULFIDE INCLUSIONS ON MECHANICAL PROPERTIES 
  Cavitation at Sulfides During Deformation  273 
  Effects of sulfide Inclusions on Notch toughness and Ductility of Structural Steels  286 
  Influence of Elongated Inclusions on the Mechanical Properties of High Strength  
       Steel Plate  309 
  Effect of Sulfide Inclusions on Mechanical Properties of Ultra-High-Strength Steels  338 
  Discussion  258 
 
6. INFLUENCE OF SULFIDE INCLUSIONS ON CORROSION BEHAVIOR 
  Electrochemical Properties of Sulfides in Steel and the Role of Sulfides in the  
       Initiation of Corrosion  361 
  Influence of Sulfide Inclusions on Pitting of Alloy and Stainless Steels  380 
  The Effect of Sulfide Inclusions Upon the Stress Corrosion Behavior of Steels  403 
  Effect of the Composition of Non-Metallic Inclusion on the Rusting of Ferritic  
       Stainless Steels  422 
  Discussion  442 
 
7. CONTROL OF SULFIDES FOR IMPROVES MACHINABILITY 
  Corrosion of Free Machining Stainless Steels  445 
  Sulfide Inclusions and the Machinability of Steel   459 
  Calcium Treatment for Improved machinability  480 



  Discussion  496 


