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Table 1 Stepwise solution heat treatments process (ST1 and
ST2 are for investigation of dissolving eutectics; ST3

and ST4 are for analysis of incipient melting)

Experiment Solution heat treatment (ST)

ST1 1250 ‘C/1 h+1290 ‘C/1 h+1300 °C/2 h+1310 “C/3 h
1250 °C/1 h+1290 ‘C/1 h+1300 °‘C/2 h+1310 ‘C/3 h

+1320 C/5h
ST3 1290 ‘C/2 h+1300 ‘C/2 h+1310 ‘C/3 h+1320 C/5h
1250 ‘C/1 h+1290 ‘C/1 h+1300 C/2 h+1310 C/2 h

+1320 ‘C/5h

ST2

ST4
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Fig.1 DSC profile (T. presents the liquids temperature; Teu

indicates the melting temperature of eutectic)
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Fig.2 Simulation of phase transition during solidification by

Thermo-Clac software
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Fig.3 Dissolution process of eutectic structure from cast (a) to ST1 (b) and ST2 (c)
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Fig.4 Incipient melting structure after ST3 (a) and ST4 (b)
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Incipient Melting and Solution Heat Treatment of a Boron-Bearing Third
Generation Single Crystal Nickel Base Superalloy

Zhang Yanbin, Liu Lin, Huang Taiwen, Zhang Jun, Wang Haifeng, Jie Ziqgi, Fu Hengzhi
(State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: The incipient melting process of a B bearing third generation single crystal superalloy was investigated by Thermol-Calc
software. The simulation data was obtained by EPMA. The results show that the incipient melting phase is M;B and the incipient melting
temperature is 1265 <C, which is significantly lower than the melting temperature of eutectic (1352 <€) obtained by DSC. The dissolution
of y/y’ eutectics was studied by SEM. It is indicated that more time and higher temperature are necessary to dissolve the coarse y' in
eutectics than mosaic-like eutectics and fan-like eutectics. The eutectics shape of the incipient melting region is round. Homogenous
nucleation could be found in incipient melting region due to the fast cooling rate of air cooling. The resolidification structure owns
mosaic-like eutectics and fan-like eutectics which are dissolved in the early stage of solution heat treatment.

Key words: superalloy; incipient melting; solution heat treatment; eutectic
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