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Materials Properties 
 Change with Temperature 

◦ Strength, ductility 

◦ Dimensions:  expansion, contraction 

 Some properties change with Time 
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 People who design structures (cars, 

airplanes, bridges, ships, turbines, oil 

infrastructures, etc.) need reliable materials 

data to pick the right material for the 

application. 

 Always want the best performance and 

lowest cost 



Structural Alloys Handbook (SAH) 

 Provides current, dynamic tools for 

selection process 

 Originally prepared as companion 

reference to the Aerospace Structural 

Metals Handbook (ASMH) 

 



Contents of SAH 

 80 % of the materials in the SAH are 

NOT in the ASMD 

 -Wrought and cast steel,  

 -Wrought and cast aluminum,  

 -Cast iron, wrought stainless steel 

 -Copper, bronze, brass,  

 -Titanium and magnesium 

 



Characteristics of SAH 

 Offers characterization 

◦ In-depth and up to date, common metals and alloys  

◦ Construction, machine tool, heavy equipment 

◦ Infrastructure, chemical and food processing 

◦ Automotive and general manufacturing 



Each alloy chapter 

 Data representing property-influencing 

variables 

◦ Hostile environments 

◦ Elevated temperatures 

◦ Surface coatings and finishes 

◦ Test procedures 

◦ Specimen configurations 

◦ Process practices 



Organization of Database 

 2500 pages 

 Preliminary Selector Charts 

◦ Tables assist in selecting alloy from broad 

family 

 Specific alloy chapters 

◦ Detailed characterization data to assist in 

selection  

◦ Well-defined data  

◦ Reduce in-house testing 

 

 



Select one of 6 material groups 

View supplemental materials 



Select Structural Steels 



Select overview/guide 

View chart in PDF 



Portion of one of 41 

pages in this selection 

document  



Another example for Wrought Steels with Medium Carbon Content 



Key sections in the SAH 

 Composition tables 

 Tensile, yield, % E, RA, hardness, impact 

 Cold working effects on mechanical 
properties 

 Temperature effects 

 Stress strain curves 

 Cold work effects on impact properties 

 Fatigue comparison cast versus wrought 

 Fatigue crack propagation 

 Summary 

 References 



Five pages of 

composition tables 



Portion of tables on 

Cold-working effects 



Stress-Strain Curves 



Fatigue crack propagation  



Summary and conclusions 



68 references 


