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Page  Topic Description 
 
Welding Preheat Information: 
21-22  Temp crayons 4 discussion pf oxide colors related to temp 
256  Common preheat temp for welding cast iron (see chart) 
470  Recommended chrome-moly steel welding preheat (see chart) 
512  Welding preheat chart (see chart) 
 
Alloy Elements Affects on Steel: 
507-508 Effects of alloy elements on tool steels (see chart) 
 
Shielding Gas MIG & TIG: 
48  Discussion of why inert gases are used for shields 
 
Welding Electrode Filler Rods: 
524-525 Aluminum filler metal (see chart) 
528  AWS Weld filler metal classification (see chart) 
    

 
3  Illustration of BCC, FCC, CPH lattice patterns 
10  Description liquid – melting points 
11  Thermal conductivity description  
12  Thermal expansion description 
21-22  Temperature crayons & temper & heat colors 
48  Discussion of atoms, electrons, and inert gases used as shielding gases 
51-52  Crystalline structure description – space lattice – discussion of FCC, BCC, CPH 
55-56  Metal solidification – grain growth – grain size – grain boundary discussion  
74  Alloys: Substitution and interstitial atoms disrupting slip planes 
90  Precipitation (age) hardening definition   
97-114  Chapter 7 on plastic deformation and heat 
97  Plastic deformation description – slip plane discussion 
100  Discussion of available slip planes in FCC, BCC, CPH 
102-106 Lattice defects – point and line 
106  Strain hardening 
108  Stress cracking/annealing 
141  Color of metal – identification of metals (see chart) 
142  Magnetic behavior – identification of metals (see chart) 
144  Spark test – identification of metals (see chart) 
161-173 Chapter 11 on steel making 
178  AISI & SAE Steel designation system (see chart) 
180  General uses of carbon steels with various carbon contents (see chart) 
185-188 What happens to iron and carbon in steel with different carbon contents 
206  Effects of quenching steel in air, oil, water and brine (see chart) 
233-235 Tool steel numbers – common uses (see chart) 
253-256 Welding cast iron 
256  Common preheat temps for welding cast iron (see chart) 
270-271 Discussion of precipitation hardening stainless steel 
293  How to determine copper content by color 
328  Aluminum cold work recrystalization temperature  



329  Aluminum anneal temperatures 
330-332 Aluminum designations – wrought & cast iron 
389-390 Cast solidification illustration of grain growth influence by time 
396  Powder metallurgy as related to high speed tool steels & cemented carbide bits 
410  Discussion of making tool steels & working temperatures 
422  Definition & brief discussion of brazing and soldering joint clearance.  
426-430 Welding & welding discontinuities 
470  Recommended chrome-moly steel preheat welding (see chart) 
490  What rust is 
498  Potential differences in elements & discussion of galvanic corrosion (see chart) 
500  Intergranular corrosion – stainless steel welded heat affected zone 
514  Selected members ANSI (American National Standards Institute) (chart) 
517  Effects of elements on tool steels (chart) 
522  Welding preheat (chart) 
524-525 Welding filler metal aluminum (chart) 
528  AWS Weld filler metal classification (chart) 
529-530 Periodic chart of elements (chart) 
535-554 Glossary  
 
The beginning of each chapter has a small summary of what is covered. It might not hurt to read 
all of those to start with. 
 
I would then go to the atomic structure of metals. That would be chapters 1, 4, and 7. 
 
Chapter 9 gives you useful information for field identifying all types of metals.  Definitely handy 
when working with found materials. 
 
Then reviewing the chapters on steel (11-17) and aluminum (20) are good.  I would concentrate 
on the metals that you are working with or interested in learning about. 
 


