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Table S1 The weight percentage of nominal compositions of seven alloys used in this experiment

Alloy Co/% Crl% W/% Mo/% Rel% A% Tal% Hfl% C/% B/% Ni/%

a 12.1 4.96 5.81 1.02 5.05 6.08 8.03 0.05 - - Bal.
b 11.9 5.04 6.02 1.00 5.11 5.98 8.19 0.09 0.040 - Bal.
c 12.0 5.05 6.00 1.03 5.08 5.99 8.14 0.09 0.085 - Bal.
d 11.9 5.08 5.83 1.01 4.95 5.96 7.86 0.08 0.130 - Bal.

e 11.9 4.95 5.80 1.01 4.96 6.03 7.96 0.08 0.085 0.005 Bal.
f 12.0 5.04 6.03 1.01 5.18 6.05 8.18 0.08 0.085 0.010 Bal.
g 11.8 4.94 5.77 1.01 4.87 5.99 7.85 0.07 0.085 0.014 Bal.
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Fig.S1 Directional solidification equipment of high gradient and double-zone heating
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