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Diffusion Behavior of Nb and Si in GH2907 Alloy VIM + VAR
3 t Ingot During Homogenization Process at 1 190 °C
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Abstract Nb and Si diffusing rule at 1 190 °C in GH2907 (0. 02C,38.20Ni,13.92Co,4. 92Nb,1. 60Ti,0.32Si) al-
loy ®508 mm 3 t ingot is studied by using optical microscope ,scanning electron microscope ete. Studies have shown that the
dendrite spacing of the GH2907 alloy ®508 mm ingot is approximately 110 pm,the apparent diffusion coefficients of Nb
and Si at 1 190 °C are respectively D = (0.704 +0.041) x10 “m?/s and D = (1.870 £0.511) x 10 ~“m’/s. Theoretical
calculation shows that,when Nb diffuses 44.8 ~50.3 h or Si diffuses 14.0 ~24.5 h at 1 190 °C, the residual segregation

index §; will reach 0. 02 respectively.
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£1 GH2907 SEMULFHN S/ %
Table 1 Chemical components of GH2907 alloy/ %

C Si Ni Co Ti Nb Mn
0.020  0.32  38.20 13.92 1.60 4.92 0.36

1 GH2907 &M REAFHFHSHA
Fig. 1  Microstructure of casting in initial state sample of
GH2907 alloy
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F2 GH207 §&MEREIHENOREE ISR/ %
Table 2 Results of microregion analysis of GH2907 alloy
initial state sample/ %

ek Ind Si Ti Mn Fe Co Ni Nb
ENb 0.53 2.i2 0.45 34.81 13.74 36.79 11.58
# Nb 0.28 1.94 0.46 40.60 14.96 38.39 3.37

B2 GH2907 44 1190 C:2 h(a).5 h(b) .8 h(c)#110 h(d) B 5 fL/F AR HHH
Fig.2 Microstructure of GH2907 alloy homogenized at 1 190 °C for 2 h(a) .5 h(b) .8 h(¢) and 10 h(d)
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Table 3 Component analysis results of localized area heat-
ing at 1190 °C/ %
rHE/ i

h R
) Z Nb 0.48 1.83 0.54 38.10 13.96 38.63 6.46

#Nb 0.28 1.67 0.51 41.48 14.65 36.79 4.62

ENb 0.45 1.81 0.53 38.66 14.28 38.07 6.17
#ANb 0.31 1.63 0.52 41.33 14.69 36.73 4.79

BNb 0.43 1.93 0.45 37.85 14.48 38.80 6.03
#Nb 0.34 1.81 0.50 40.95 14.17 37.46 4.89

BENb 0.3 1.78 0.42 39.23 14.49 37.80 5.94
#ANb 0.37 1.66 0.33 41.74 14.45 36.44 5.01
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%4 Nb.SifCy #nCBE %
Table 4 Cjy; and C, value for Nb and Si/ %

A Nb Si
cy 11.58 0.53
c? 3.37 0.28

#5 NAREFETEHBRRERHTRE S,
Table 5 The residual segregation index §, of different ele-
ments in four groups of samples
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Fig.3 Fitting curves of diffusion coefficients of Nb(a) and Si(b) at 1 190 C
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