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Solidification Microstructure and Carbide Formation
behaviors in the Co-base Superalloy ECY768
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Abstract Directional solidification experiments were carried out at 0.5-150 ym/s in the Co-base superalloy ECY
768. As increasing solidification rate, the dendrite length increased and it reached the maximum at 150 /s,
where the tip temperature is close to the liquidus. The liquidus and eutectic temperatures could be estimated
by comparing the dendrite lengths and the temperature gradients at the solidliquid interface and those were
estimated as 1424.6°C and 1343°C respectively. Between the dendrites just below final freezing temperature,
MC carbide and My;Cs carbide were found. It was confirmed that the script or blocky shape was Ta or W-
rich MC carbide, and the lamellar shape was Cr-rich eutectic carbide. The solid/liquid interface morphology
clearly showed that the Cr-rich eutectic carbide formed just after the script type MC carbide.
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Table 1. Nominal compositions of the ECY768 Co base superalloy (wt%).
Co Cr Ni Al Ti Ta W B Fe Zr
Bal. 23.56 10.13 0.20 0.18 3.61 7.01 0.002 0.07 0.01




Co7] Z5H+ ECYT6%0lA 83 =2 4 Elsl

T . gt

] 200 um

Fig. 2. Cross section views of directionally solidified samples at (a) 0.5 um/sec, (b) 5 pmisec, (c) 50 um/sec.

Table 2. Solidification microstructures and characteristics with solidification rates.
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A% G G/IV S/L interface A AT Ttip* PDAS SDAS
(um/s)  (°C/mm) (X 10°C-s/mm’)  morphology (mm) 0 °C) ({m) ({im)

0.5 15.5 31.0 Cell/Dend. 1.7 264 1369.4 320 210
I 15.8 15.8 Dend. 2.1 332 1376.2 235 180
5 16.7 334 Dend. 2.8 46.8 1389.8 217 76
15 16.0 1.07 Dend. 36 57.6 1400.6 181 67
25 16.3 0.65 Dend. 39 63.6 1406.6 159 46
50 16.7 0.33 Dend. 43 71.8 1414.8 133 34
100 [7.3 0.17 Dend. 4.7 81.3 14243 102 28
150 17.0 0.11 Dend. 4.8 81.6 1424.6 91 21

*Tg was assumed as 1343°C from thermal gradient data.
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The eutectic temperature was assumed as 1343°C from the temperature gradient at 5 ym/sec .
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Table 3. Major compositions of various carbides by EDS analysis.

Carbide Expected Carbide Composition (wt.%)

Morphology Cr Co Ta w Ni Ti
Script or Blocky MC 1.6 2.0 87.7 4.1 - 4.5
Bulk W-rich MC 43.8 275 1.03 16.2 2.9 -
Eutectic M,:Cq 75.8 12.2 - 11.0 1.0 -
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