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Effect of Ce on the solidification structure of Fe-Ni base Invar expansion alloys
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ABSTRACT An investigation on the effect of Ce on the solidification structure of an Fe-Ni base Invar expansion alloy shows that
great amount of high-melting compounds (Ce;03) with a size of 2. 0#m form in the alloy after Ce addition. Based on the theory of
lattice misfit, the lattice misfit of low-index surfaces betw een Ce203 and the alloy is 7 1%, which is relatively low; with CexO3 as
heterogeneous nudeation, therefore, the solidification structure of the alloy changes from complete dendrite grains to complete
equiaxed grains. There are Ce03, Ce202S and CeS in the interface of equiaxed grains, which prevent from the growth of crystal
grains.
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Fig 1 Macrostructures of Fe-Ni base Invar expansion alloys with and without Ce addition; (a) without Ce addition; (b) with 0. 1% Ce addition;
() with 0. 2% Ce addition
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Fig 2 Micwstctures of Fe-Nibase Invar expansion alloys with and without Ce addition; (a) without Ce addition; (b) with 0. 1% Ce addition;
() with 0. 2% Ce addition
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Fig 4 Particle insde an equiaxed grain of the alloy with Ce
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Table 1 EDX result of the compound inside the equiaxed grains after
Ce addition %

(0] C Al Fe Ni Ce

22 33 233 9. 36 26. 64 18. 80 20. 54

R s Ce
Ce203, Ce203 Al203
FeNi
Ce203 Fe—Ni
Turnbull ~ Vonnegut'®
Ce203

2 Fe—Ni
Table 2 Crystallographic data of effective nucleating agents and the Fe

Nibase Invar expansion alby

/10" 0 25 C 71010 m, 1402 C
ao Co aor o1
Cex03 3. 889 6. 062 3.933 6. 131
FeNi 3.613 3613 3. 649 3. 649
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Table 3 EDX result of the compound bcated at the interface of
equiaxed grains after Ce addition %

C N 0 S Mn Fe Ni Ce

546 375 10032 0.02 349 4095 2821 738
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Fig. 5 SEM image of the partick bcated at the interface of crystal

grains
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