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Coupled growth in directional solidification of peritectic alloys
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Abstract: The growth characteristic of peritectic alloy during directional solidification was analyzed theoretically and
compared with the growth characteristic described in the classical eutectic coupled growth model (Jackson-Hunt model),
and a superheating steady state coupled growth model for peritectic alloy was presented. The microstructures of Fe-Ni
peritectic system with hypo- and hyper-composition directionally solidified were investigated at different temperature
gradients and growth velocities. The results show that the strict coupled growth between primary and peritectic phases
only takes place at the temperature higher than peritectic phase transformation temperature in steady state. The
temperature of coupled growth of the two solid phases is really above the peritectic reaction temperature. The theoretical
and experimental results are confirmed each other.
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Table 1 Parameters and structures of quenched solid/liquid interfaces

Sample G/ v/ Heating
No. (K-mm™) (ums) State Interface structure method
4.0-8-0.33 8 0.33 Transition state o/(o+y) Induction
4.0-8-1.5 8 1.5 Transition state 0 Induction
4.0-8-5 8 5 Transition state o/(o+y) Induction
4.0-8-5 8 5 30 min thermal stabilization 0 Induction
4.0-8-5 8 5 60 min thermal stabilization 0 Induction
4.0-8-10 8 10 Steady state Cellular/dendritic J+y Induction
4.0-8-15 8 15 Steady state Dendritic/cellular o+y Induction
4.0-12-10 12 10 Steady state Planar/cellular d+y Resistance
4.0-12-15 12 15 Steady state Planar/cellular d+y Resistance
4.3-8-1.5 8 1.5 Transition state 0 Induction
4.3-8-5 8 5 Transition state Planar/cellular o+y Induction
4.3-8-10 8 10 Steady state Dendritic/cellular o+y Induction
4.3-6-10 6 10 Steady state Dendritic/cellular d+y Resistance
4.3-6-15 6 15 Steady state Dendritic/cellular o+y Resistance
4.3-8-10 8 10 Steady state Dendritic/cellular d+y Resistance
4.3-12-5 12 5 Steady state Planar/cellular é+y Resistance
4.3-12-10 12 10 Steady state Cellular o+y Resistance
4.3-12-15 12 15 Steady state Cellular o+y Resistance
4.5-6-15 6 15 Steady state Dendritic/cellular d+y Resistance
4.5-12-5 12 5 Steady state Planar/cellular é+y Resistance
4.5-12-10 12 10 Steady state Cellular o+y Resistance
4.5-12-15 12 15 Steady state Cellular o+y Resistance
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Fig.5 Macrostructure evolution along whole solidified length: (a) Specimen 4.0-12-15; (b) Specimen 4.3-12-15 (Light phase is 0,
dark one is y when the sample’s diameter is 5 mm)
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