
 

 

 

 

 

Engineering Materials  

 



History 

 
 Stone Age: 2.5 million years ago 

 Pottery Age: 4000 B.C.E  

 Copper Age: 4000 B.C.E – 3000 B.C.E. 

 Bronze Age: 2000 B.C.E – 1000 B.C.E. 

Foundation of metallurgy- Alloys of copper and tin 

 Iron Age: 1000 B.C.E – 1B.C.E. 

 Plastics Age: late 20th Century to current time 

 Semiconductor Age: late 20th Century to 

current time 

 



stone age 

 



Pottery age 



copper age 



Bronze age 



Iron age 



Plastic age 



Semiconductors age 



Which age peried do you expect 



Materials 

Over 70,000 different kinds and grades of 

engineering materials 

This number grows daily 

1,000 different materials 

   make up an  

 automobile 





Metals or Alloy, what do you 

prefer? Gold an example 



 

All Materials 

Gases Simple 

Liquids 
Solids 

Metals Polymers 

(polymeric molecules) 
Ceramics 

Thermosets 

Heat Setting 

Thermoplastics 

Heat Forming 

Elastomers 



The Three Basics: 

Metals 

 

Polymers 

 Composites 

 

Ceramics 
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Metal 

Cast Iron 

Steel 

 Mild steel, medium carbon steel, high carbon steel 

Specialty steel 

 Stainless (tin plated or galvanized) 

Alloys (two or more pure metals) 

 Steel= iron & carbon 

 Brass= copper & zinc 

 Bronze= copper & tin 
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What do expect car body made 

of? 



Steel Phase diagram 





What do you expect car engine 

made of? 





Compacted Graphite Iron 

This graphite structure and the resulting 

properties of the iron are intermediate 

between grey and ductile irons 





Its production is similar to that for ductile 

iron in requiring close metallurgical control 

and rare earth element additions, but it 

also requires another alloying element 

such as titanium to minimize the formation 

of spheroidal graphite. 



CGI retains much of the castability of gray 

iron, but has a higher tensile strength and 

some ductility. Its matrix structure can be 

adjusted by alloying or heat treatment. 



Benefits of cast iron are: 

 
Excellent castability. 

Good machinability. 

Good wear resistance. 

High damping capacity which means it 

limits vibration in a finished casting. 

High thermal conductivity and is able to 

wick away heat. 

Excellent compressive strength. 

Good tensile strength. 

 



Homework#1 

Write a report about compact graphite 

iron. 

how it made 

what is its properties. 

for what purpose it used. 


