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Ty Tcarbide Ty’ Tliquidus Tsolidus
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Cooling curve 1348 1294 969 1348

500 pm

K3 K4750 7[R 45 v ] 10 <A IR
Fig.3 Solidification microstructures of K4750 quenched at different temperatures: (a) 1360 C, (b) 1350 C, (c¢) 1340 C, (d) 1330 C,
(e) 1320 C, (f) 1310 C, (g) 1300 C, (h) 1290 °C, (i) 1280 °C, and (j) 1270 C
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Fig.4 OM images of the samples quenched at different temperatures: (a) 1320 C, (b) 1310 C, (¢) 1290 C, and (d) 1280 C,
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Table 2 Element segregation analysis of the sample quenched at different temperatures between solid and liquid phase (w/%)

Temperature/C State Fe Cr W Ti Mo Nb C
1350 Liquid 4.166 20.169 2.627 3.907 1.16 2.383 0.544
Solid 4915 20.498 3.578 1.683 0.993 0.56 0.442
1330 Liquid 3.697 19.968 2.048 5.502 1.373 4.427 1.115
Solid 4.565 20.856 3.456 1.931 0.997 0.576 0.385
1320 Liquid 3.899 20.485 1.823 5.056 1.373 3.717 0.746
Solid 4.893 20.749 2.905 2.016 0.997 0.713 0.446
1290 Liquid 3.21 19.518 1.649 5.538 1.832 4.404 1.895
Solid 4.721 19.855 3.391 2.416 1.103 0.855 0.490
1280 Liquid 2.705 17.855 1.581 7.096 2.026 6.663 1.692
Solid 4.202 20.308 2.677 2.879 1.065 1.246 0.425
1270 Liquid 2.924 18.504 1.495 7.307 1.568 7.027 1.189

Solid 4.001 20.357 2.409 2.768 1.076 0.997 0.455
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Solidification Characteristic and Segregation Behavior of
a New Nickel Base K4750 Alloy

Yu Xun'?, Wang Linlin%, Ou Meiqiongl, Ma Yingchel, Xin Qibinz, Liu Kui!
(1. Institute of Metal Research, Chinese Academy of Science, Shenyang 110016, China)
(2. Northeastern University, Shenyang 110819, China)

Abstract: The solidification microstructures and elemental microsegregation behavior of a new Ni-base superalloy K4750 was
comparatively investigated by differential thermal analysis (DTA), Thermo-Calc calculation and isothermal solidification quenching (ISQ)
experiment. The results of ISQ indicate that the temperature of liquidus and solidus of K4750 alloy are 1350 °C and 1270 °C, respectively,
and the precipitated temperature of MC carbide is 1320 °C. The temperature of liquidus obtained by DTA and Thermal-Calc is in close
agreement with the result of ISQ, but the temperature of solidus obtained by DTA and Thermal-Calc are 1306 °C and 1296 °C, respectively.
In the initial stage of the solidification process, the volume fraction of residual liquid decreases sharply. In solidification process within
the temperature range of 1310 °C~ 1290 °C, the residual liquid in the interdendritic region transforms from connected channels to isolated
micro-liquid pools. In the last stage of solidification, these isolated micro-liquid pools are quite sluggish and result in the formation of
porosity. The microsegregation coefficients of W, Fe and Cr are larger than 1, so they are considered to be negative segregation elements
and segregate in solid. In contrast, the microsegregation coefficients of Ti, Nb, C and Mo are less than 1, and thus they are positive
segregation elements and segregated in the liquid.
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