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Solidification Microstructure and Carbide Formation in the Co Base Superalloy
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2 AfdA ALE Co 7] 2WE 5 FSX-
414 9] ZAE Table 1 o Ve A 351
AN PAL FSX-414 Y DE(Ingot) A A7 4.7 m,
Zo] 90 me BAFEHZ 7HFEte ALREHAL, &
TN FAHEE A9 Wy =& F337 A
DSC(Differential Scanning Calorimetry) ¥4& 33}
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Table 1 Nominal chemical composition of FSX-414

superalloy [wt%]
Element | Cr | Ni C |W| B Fe | Co
Amount | 28 | 10 | 025 | 7 | 001 | 1 | Bal
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Table 2 Solidification characteristics with growth rates at
given thermal gradients

v Interface }EJ;;E/S SDAS . °G/\/ .
{um/s) | Morphology (mis) (tm/sy | (10" Ce/mm’)
1 Cell 232 | - ]
25 &?}‘:{fﬁe 366.3 | 97.8 6.59
25 | Dendrite | 2559 @ 47.4 0.66
50 Dendrite 187.6 | 35.6 0.33
100 | Dendrite | 151.0 | 322 0.16
150 | Dendrite | 1392 | 31.0 0.11
200 | Dendrite | 1343 | 282 0.08
| 300 | Dendiite | 960 | 233 0.06

S PDAS({Primary Dendrite Arm Spacing)
SDAS(Secondary Dendrite Arm Spacing

Fig. 1 Solid/liquid interface morphologies with growth
rates at 1,550°C (a) 1 /s, (b) 2.5 /s, (¢) 300 um
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Fig. 2 Estimation of solidus and liquidus temperatures by
DSC
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Fig. 3 Dendnte microstructures in the cross section to the
growth direction with growth rates (a) 25 /s, (b)
50 /s, () 100 /s, (d) 300 pm/s

500
a8 = PDAS at1550°C
308

slope=-0.27

Primary dendrite arm Spacings (um)

Solidification Rates {unv/s)

Fig. 4 Primary dendrite arm spacing with growth rates
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Fig. 5 Secondary dendrite arm spacing with growth rates
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Fig. 6 Eutectic morphologies with solidification rates (a)
25 /s, (b) 50 pm/s, (c) 100 /s, (d) 300 1m/s

Fig. 7 Backscattered electron image showing the phases
which formed between dendrites at 150 pm/s
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Fig. 8 (a) Microstructure in cross direction at 100 zm (b)
Segregation behavior between two dendrites by
EDS analysis
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