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Casting Alloys 

• The most commonly used casting alloy (in 
tonnage) is gray iron, followed by ductile iron, 
aluminum, zinc, lead, copper, malleable iron, 
and magnesium. 

• Shipments of castings in the United States are 
around 14 million metric tons per year



Nonferrous Casting Alloys

1. Aluminum-based Alloys.

2. Magnesium-based Alloys 

3. Copper-based Alloys

4. Zinc-based Alloys. .

5. Tin-based Alloys..

6. Lead-based Alloys.

7. Refractories Alloys..





Mechanical Properties for Various 

Groups of Cast Alloys



Mechanical Properties for Various 

Groups of Cast Alloys (cont.)



Al- Alloy Composition(Cast Alloy)   

• 1xx.x Controlled unalloyed (pure) compositions, especially for rotor 
manufacture · 

• 2xx.x Alloys in which copper is the principal alloying element, but other 
alloying elements may be specified · 

• 3xx.x Alloys in which silicon is the principal alloying element, but other 
alloying elements such as copper and magnesium are specified ·

• 4xx.x Alloys in which silicon is the principal alloying element ·

• 5xx.x Alloys in which magnesium is the principal alloying element ·

• 7xx.x Alloys in which zinc is the principal alloying element, but other 
alloying elements such as copper and magnesium may be specified ·

• 8xx.x Alloys in which tin is the principal alloying element · 

• 9xx.x Unused and 6xx.x Unused ·



Mg Alloys  Composition

• Magnesium-aluminum-manganese with and without 
zinc (AM and AZ) 

• Magnesium-zirconium (K) 
• Magnesium-zinc-zirconium with and without rare 

earths (ZK, ZE, and EZ) 
• Magnesium-thorium-zirconium with and without zinc 

(HK, HZ, and ZH)
• Magnesium-silver-zirconium with rare earths or 

thorium (QE and QH) 
• Magnesium-yttrium-rare-earth-zirconium (WE) 
• Magnesium-zinc-copper-manganese (ZC) 



Mg -Alloys  Designated

• Magnesium-aluminum-manganese with and without 
zinc (AM and AZ) 

• Magnesium-zirconium (K) 
• Magnesium-zinc-zirconium with and without rare 

earths (ZK, ZE, and EZ) 
• Magnesium-thorium-zirconium with and without zinc 

(HK, HZ, and ZH)
• Magnesium-silver-zirconium with rare earths or 

thorium (QE and QH) 
• Magnesium-yttrium-rare-earth-zirconium (WE) 
• Magnesium-zinc-copper-manganese (ZC) 



Zinc Alloy composition

• No.3   Zn-4%Al

• No.5   Zn-4% Al-1%Cu

• ZA-8   Zn-8%Al   

• ZA-12  Zn-11.5%Al 

• ZA-27  Zn-25%Al



Copper Alloy Composition 

• C82500 (97.2Cu-2Be-0.5Co-0.25Si)

• C83600 (85Cu-5Sn-5Pb-5Zn)

• C85800 (63Cu-1Sn-1Pb-35Zn)

• C87800 ( 82Cu-4Si-14Zn)

• C87900 (Silicon yellow brass) ( 63Cu-1Si-36Zn)

• C99750 (White manganese bronze) (0.25 to 3.0 
Al, 55.0 to 61.0 Cu, 0.50 to 2.5 Pb, 17.0 to 23.0 
Mn, 5.0 Ni max, 17.0 to 23.0 Zn, 1.0 Fe max, 
(Iron content shall not exceed Nickel content))



Die Casting Metallurgy

• Al-Alloys 

1. 380 and 383 aluminum–silicon–copper (Al–
Si–Cu) system. 

2. 413 aluminum–silicon (Al–Si) system. 

3. 390 aluminum–silicon. 

4. 360 aluminum–silicon–magnesium (Al–Si–
Mg) system. 

5. 518 aluminum–magnesium (Al–Mg) system.



Die Casting Metallurgy 

• Mg Alloys

1. AZ91 D Magnesium–Aluminum–Zinc (Lap Top 
Cover , Cellar Phone Cover ).          

2. AM60 B Magnesium–Aluminum-Mangaenese
(Volkswagen Beetle) 

3. ZE41 A  Magnesium - Zinc -Rare Earth 
Elements (Helicopter Engine)  



Die Casting Metallurgy 

• Zinc Alloys 

1. No. 3 and No. 7 zinc–aluminum (Zn–Al) system.

2. No. 2 and No. 5 zinc–aluminum–copper (Zn–Al–Cu) 
system.      

3. ZA8, ZA12, and ZA 27 (Zn–Al) system 



Die Casting Metallurgy 

1. C83600 (85Cu-5Sn-5Pb-5Zn)

2. C85800 (63Cu-1Sn-1Pb-35Zn) 

3. C87800 ( 82Cu-4Si-14Zn)

4. C87900 (Silicon yellow brass) ( 63Cu-1Si-36Zn)

5. C99750 (White manganese bronze)

6. (0.25 to 3.0 Al, 55.0 to 61.0 Cu, 0.50 to 2.5 Pb, 
17.0 to 23.0 Mn, 5.0 Ni max, 17.0 to 23.0 Zn, 1.0 
Fe max, (iron content shall not exceed nickel 
content))



Ferrous Casting Alloys

Cast iron :-

1. Gray cast iron

2. Ductile (nodular) iron

3. White Cast Iron 

4. Malleable iron 

5. Compacted-graphite iron







Ferrous Casting Alloys

Ferrous Alloys 

Steel 

Carbon Steel 
Stainless 

Steel 

Cast Iron 

Gray Cast

Iron 

White Cast

Iron



Major Steel Classifications
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