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Fig. 12.22 (a) Three stages of solidification of a 200 t, 5 m high, tool steel ingot,
showing the evolution of the volume fraction of solid (¢; = 0, light; gs = 1, dark).
(b) The final pipe shrinkage appearing at the top surface (in red) and the increased
microporosity developing just below. The dark green region has no microporosity,
whereas the yellow region corresponds to a maximum pore fraction equal to an
unfed solidification shrinkage. (Courtesy of ESI group.)
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