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FIGURE 11.2 Steps in the production sequence in sand casting. The steps include not only the casting operation but
also pattern making and mold making.
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The pressure casting process, utilizing graphite molds for the production of steel railroad

wheels.
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Schematic illustration of the hot-chamber die-casting process.
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Figure 5.23

Schematic illustration of the cold-chamber die-casting process. These machines are large

compared to the size of the casting, because high forces are required to keep the two
halves of the die closed under pressure.
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Figure 5.24

Schematic illustration of the centrifugal casting process. Pipes, cylinder liners, and
similarly shaped hollow paris can be cast by this process.
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Figure 5.25

(a) Schematic illustration of the semicentrifugal casting process. Wheels with spokes can
be cast by this process. (b) Schematic illustration of casting by centrifuging. The molds are
placed at the periphery of the machine, and the molten metal is forced into the molds by
centrifugal forces.
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Turbine blades progressed (left to right) from equiaxed, to directional solidified, to single

crystal. (Photo courtesy of Howmet Corp.)
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Figure 5.28

Two methods of crystal growing: (a) crystal pulling (Czochralski process) and (b) floating-zone
method. Crystal growing is especially important in the semiconductor industry. (c) A single-
crystal silicon ingot produced by the Czochralski process.
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Figure 5.29

(a) Schematic illustration of the melt-spinning process to produce thin strips of amorphous
metal. (b) Photograph of nickel-alloy production through melt-spinning.

Source: Courtesy of Siemens AG.
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General cost characteristics of casting processes

Production rate
e (Piccesin):

Sand casting <20
Shell casting L-M M-H L-M <50
Plaster casting L-M M M-H <10
Investment casting M-H L-M H < 1000
Permanent casting M M L-M <60
Die casting H H L < 200
Centrifugal casting M H L-M <50

L, low; M, medium; H, high
! Depends greatly on casting size.
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Investment

Cost per pieces
172 3 45 6 7 8 9

Die casting

»
>

109 10F 102 10F 40 10° “10Q°
Number of pieces




