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(c) (d)

Fig. 1. Dendrite growth morphologies of CMSX4 for different growth rates: (a) 5 mm/h, (b) 50 mm/h,
(c) 180 mm/h and (d) 1280 mm/h. (a), (b) and (c)are back-scatter electron micrographs, (d) is an
optical micrograph near the sample edge.
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Fig. 2. Electron back-scatter micrograph showing the morphologyof closely spaced dendrites in
CMSX4 solidified at 180 mm/h withG = 5 K/mm.
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Table 3
Primary dendrite arm spacings and cell/dendrite tip radii

Alloy

CMSX4 (5mm/h) CMSX4 (50mm'h) CMSX4 (180 mm'h) CMSXI10 (180 mm'h) CM186LC (180 mm/h)
4 (pm) 2344+ 10 268 £ 10 230 + 10 230 +£ 10 245 £ 10
Ry (pum) 200 £ 50 <=5 =5 =5 =5
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Fig. 3. Position of secondary dendrite arms relative to the dendrite tip for CMSX4 directionally
solidified at 180 mm/h with G = 5 K/mm.
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Fig. 5. Secondary dendrite arm formation in CMSX4: (a) diverging grain boundary, (b)

converging grain boundary after D’Souza et
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Table 4
Dendrite and cell tip radii and array spacings for CMSX4: comparison of theoretically

determined values with experimental results

Cells V = 5mm/h Dendrites V = 50mm/h Dendrites V = 180 mm'h
Array spacing theoretical (pm) 355 613 346
Array spacing experimental (jum) 234+ 10 268 + 10 230 + 10
Tip radius theoretical (pm) 52 1.3 0.7
Tip radius expenimental (jum) 200 + 50 =5 =5
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Fig. 6. Secondary dendrite arm spacing in CMSX4 against local solidification time.
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