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Table 1  Chemical composition of the U720Li ingot (ω/%) 

Cr Co W Mo Al Ti B Zr C Ni 

16.16 14.5 1.21 3.11 2.49 5.00 0.012 0.041 0.014 Bal. 

 

 

 

 

 

 

 

 

 

 

 

 

£ 1  HT-CLSM�¤:D¥£0¦§2¨©ª« 

Fig.1  Schematic illustration for the HT-CLSM (a) and the curve of the actual thermal cycles performed in the HT-CLSM for U720Li alloy (b) 
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Fig.2  Dendritic structures of U720Li alloy (a) and morphologies of the interdendritic precipitates (b, c) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

£ 3  bP°4e�: EDS±² 

Fig.3  EDS spectra of the MC-carbide (a), η phase (b), borides (c) and Zr-rich phase (d) 
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Fig.4  HT-CLSM snapshots for the sequence of melting of the U720Li ingot during heating at 10 L·min

-1

 with different temperatures:     

(a) 29 L, (b) 1122 L, (c) 1173L, (d) 1195L, (e) 1239 L, and (f) 1333 L 
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£ 5  U720Li9
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Fig.5  Microstructures of U720Li alloy ingot soaked at 1100 L 

for 10 min and then quenched in water: (a) lower 

magnification and (b) higher magnification 
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Fig.6  HT-CLSM snapshots for the sequence of solidification of U720Li alloy during cooling at 17.5 L·min

-1

 with different temperatures: 

(a) 1312 L, (b) 1299 L, (c) 1291 L, and (d) 1280 L  
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Fig.7  Solid fraction and transformation rate of solid phase as a 

function of temperature at a cooling rate of 17.5 L·min
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Fig.8  Heating DTA curve of U720Li ingot 
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In-situ Observations of Melting and Solidification Processes of  

Ni-based Superalloy U720Li 

 

Zhao Guangdi, Zang Ximin, Zhao Zhuo 

(University of Science and Technology Liaoning, Anshan 114051, China) 

 

Abstract: The melting and solidification behaviors of Ni-based superalloy U720Li were investigated by high temperature confocal laser 

scanning microscopy (HT-CLSM) and differential thermal analysis (DTA). The in-situ HT-CLSM observation of melting process shows 

that incipient melting takes place at the front of some eutectic (γ+γ′) particles at about 1122 °C. But the molten pools cannot expand 

rapidly until the temperature is increased above 1173 °C. Discrete spotted molten pools occur on localized region of the dendrite area at 

around 1195 °C, and the radius of these molten pools increases slowly with the increase of temperature. The eutectic (γ+γ′) particles 

precipitated in the interdendritic region begin to melt at about 1235 °C and the molten pools rapidly expand towards the dendrite area as 

the temperature increases. Finally, the dendrites are completely melted at 1333 °C. The in-situ HT-CLSM observation of solidification 

process shows that the melt starts to solidify at about 1315 °C and the solidification ends at around 1180 °C. As the temperature decreases 

the transformation rate of the solid phase initially increases slowly and then increases rapidly until a maximum value; afterwards it quickly 

decreases and at the final solidification stage it is about zero. The DTA analysis indicates that the onset temperature of γ′ dissolution in the 

ingot is about 1047 °C, and the ingot is completely melted at 1362 °C. By comparison, it is clear that the results of HT-CLSM in-situ 

observations are about 30 °C lower than those of DTA analysis.  

Key words: Ni-based superalloy; melting; solidification; high temperature confocal laser scanning microscopy; in-situ observation 
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