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Therm odynam ic Analysis in the Design of Several Typical
Nickelbased Single- crystal Superalloys

WANG Jing SUN Feng DONG Xian-pin CHEN Keg

/HANG Lan-tng SHAN A rdang
(School of Materuuls Science and Engineering, Shanghai Jiao Tong Unwersity, Shanghai China, 200240 )

Abstract A couple of typical nickelbased single-crystal superalloys and the low Re-containing alloys
patented by General Electronics were stud ied by them odynam ic calculation Specific poperties w ere
derwved as paran eters for alloy desgn  nchidng the incpientm eling temperature density, volun e
fractbn of ¥/, the ¥/¥' misfit the TCP fracton heat treamentw indow, and the tenperauire range
ofmush zne etc. All the themodynan © properties were estinated using M aPro and the latest
relevan t database for nickel-based superalloys According to requests for single-crystalblade design,
Y/Y microstucture stab ility and process-ability the design criteria reaching the tenperature
capability of second-generatbn single-crystal were made A seres of albys with different contents
were desgned w ith reference to bw R e-contain ng patent alloys of GE. The Re- contents were set to 1
wtb. Fmnally severalkindsoflow Re-containing alloys bearing the tem perature capability of second-
generation nickel-based sngk-ciystal superalbys have been obtaned
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