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Ch.7 Metal-Casting
Casting: is a solidification process in which molten metal is poured 
into a mold and then allowed to cool (Fig. 10.8).

Most metals shrink during solidification except for gray cast iron and 
some aluminum alloys they expand during solidification.

FIGURE 10.8    Schematic illustration of a typical riser-gated casting. Risers serve as 
reservoirs, supplying molten metal to the casting as it shrinks during solidification.
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Ch.7 Metal-Casting
The casting process involves the following: 
(a) Pouring molten metal into a mold shaped after that part to be 

produced.

(b) Allowing the molten metal to solidify.

(c) Removing the part.

FIGURE 10.16   Aluminum piston 
for an internal combustion engine: 
(a) as cast and (b) after 
machining. The part on the left is 
as cast, including risers, sprue, 
and well, as well as a machining 
allowance; the part on the right is 
the piston after machining. 
Source: After S. Paolucci.
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Ch.7 Metal-Casting
Characteristics of casting: 
(1) Can produce complex shapes.

(2) Extremely large parts can be produced in one piece.

(3) Utilize materials that are difficult or too costly to process.  

(4) Economically competitive with other manufacturing processes.

FIGURE II.2   
Cast parts in a 
typical 
automobile.
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Ch.7 Metal-Casting

FIGURE II.3   Outline of metal-casting processes described in Part II.
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Ch.7 Metal-Casting (Fluid Flow)
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FIGURE 10.8    Schematic 
illustration of a typical riser-
gated casting. Risers serve as 
reservoirs, supplying molten 
metal to the casting as it 
shrinks during solidification.
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Ch.7 Metal-Casting (Fluid Flow)
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Ch.7 Metal-Casting (Fluid Flow)
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Aspiration: a process where the air is sucked (entrapped) in the 
liquid.

A tapered sprue is used to prevent the molten metal from separation 
from the sprue wall.

FIGURE 11.3   
Schematic 
illustration of a sand 
mold, showing 
various features.
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Ch.7 Metal-Casting (Fluid Flow)
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Ch.7 Metal-Casting (Fluid Flow)
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Ch.7 Metal-Casting (Solidification Time)
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Example-1 (Solidification Time)

Three metal pieces being cast have the same volume
(v=1m³), but different shapes: One is sphere, one a cube,
and the other a cylinder with its height equal to its diameter.
Which piece will Solidify the fastest, and which one the
slowest? Assume that n=2.

Solution: 

v=1 m³
n=2
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Example-1
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Example-1
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Example-1
Solidification time of sphere:

Solidification time of cube:
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Example-1
Solidification time of cylinder:

In conclusion, The cube-shaped piece will solidify first, 
and the sphere-shaped piece will solidify last. 
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Example-2 
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Solution:
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Example-2
Velocity & the rate of the flow :
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Example-2
Re number:
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Re > 20,000 therefore the flow is turbulence. 


