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Fig.1 Temperature recalescence curves of Ag-39.9at%Cu

eutectic alloy solidified at different undercoolings
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Fig.2 SEM microstructures of Ag-39.9at%Cu eutectic alloy solidified at different undercoolings: (a) 8 K, (b) 20 K, (c) 53 K, and (d) 68 K
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Fig.3 Microstructure of Ag-39.9at%Cu eutectic alloy solidified at undercooling of 53 K (a); EDS element mappings of Ag (b) and Cu (c);

EDS analysis result of Ag and Cu elements (d, €)
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Fig.4 Temperature recalescence curves of Co-24at%Sn eutectic

alloy solidified at different undercoolings
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Fig.5 Transverse microstructures of Co-24at%Sn (a-c) and Co-24at%Sn-0.5at%Nb (d-f) eutectic alloys solidified at different
undercoolings: (a) 10 K, (b) 23 K, (c) 153 K, (d) 10 K, (e) 15 K, and (f) 153 K
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eutectic alloys solidified at small undercooling
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Fig.7 Surface microstructures of Co-24at%Sn (a-c) and Co-24at%Sn-0.5at%Nb (d-f) eutectic alloys solidified at different undercoolings:
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Study on the Formation of Anomalous Eutectic During Undercooled Rapidly
Solidification of Ag-Cu/Co-Sn Eutectic Alloys

Kang Jilong", Zhao Min?, Liu Chenxi®

(1. School of Materials Science and Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China)
(2. Gansu Institute of Logistics and Information Technology, Lanzhou Jiaotong University, Lanzhou 730070, China)

(3. School of Materials Science and Engineering, Tianjin University, Tianjin 300354, China)

Abstract: The undercooled solidification experiment of Ag-Cu/Co-Sn eutectic alloy was performed by molten glass purification and cyclic
overheating, and the effects of undercooling and minor Nb addition on the formation of anomalous eutectic were studied. The results show
that anomalous eutectic is formed by remelting in the eutectic dendrite during rapid solidification. With the increase of undercooling, the
morphology of eutectic phase changes from vermicular to spherical particles. The solid particles formed by remelting will be used as the
substrate for the nucleation of residual liquid phase. The nucleation of two-phase in Ag-Cu eutectic is non reciprocal. With the addition of
Nb to Co-Sn eutectic alloy, the critical undercooling of anomalous eutectic formation inside the sample decreases from 23 K to 15 K, and
from 45 K to 30 K in the surface microstructure. Because the sample surface contact with the crucible wall which is conducive to the
dissipation of latent heat of solidification, the critical undercooling of anomalous eutectic formation is higher. The duration of slow
solidification stage on the temperature recalescence curve of Ag-Cu eutectic alloy is longer than that of Co-Sn eutectic alloy.
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