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TCHH ARk ITOIFAGIAG VIR R I IS I A7 I 45' S 33 28 490~1000 nm R %45 5% 1000~2300 nm %
2)1~2%, B THTMTIRRIEHEARN. S558RW, B TEETN, B PE AN LR RSV E
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Nb-Si-Zr =To & &AL RIEK R PRI, Rk DR R SR BN . thsh, B R
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I 63% HIEP R ASHEAT T i#iE (LEO, 200-1000 km), 41, KWIAT LEO A5 H E AR E
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&, BT RIS 8RR, RSB Z 0 SERE SH IR TR RE . SR T T bR A Ak
S SRS PR SET G R E TSR T 440355 SiGe. InGaSb dnfA il &, (RS R
MR 2 SR, ARAEIREUR RS # . Rl 25T InGaSb. InAsSb. InGaAs %5 H KAt —oib &
Y R G SRR, NN o EE SRR B TR, RE68H 5 mE A RA
S3EBE/NT 5 mol%ly, 7 AT BE1S 2 5 i S [1]

TEARFFE R, FRATHI I B RS, v E 2 [ RS0 &, HIRAE InAs ¥ HE 8] T
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C07-P07
Freezing Shrinkage Dynamics and Surface Dendritic/Eutectic Growth of Floating Refractory Nb-Si Alloy
in Outer Space
Hui Liao,Haipeng Wang*,Bingbo Wei
Northwestern Polytechnical University

The freezing shrinkage and dendritic/eutectic growth are of great importance for various alloys solidified
from high-temperature liquids to solids since they dominate microstructure patterns and follow-up processing.
However, the microgravity freezing shrinkage dynamics is scarcely explored on the ground as it is hard to
suppress the strong natural convection inside liquid alloys. Here, A series of in-orbit solidification experiments is
conducted aboard the China Space Station (CSS) with a long-term stable 10> g microgravity condition. The
microgravity solidification process leads to freezing shrinkage cavities and distinctive surface dendritic/eutectic
microstructure patterns. The combined effects of shrinkage dynamics and liquid surface flow in outer space result
in the dendrites growing not only along the tangential direction but also along the normal direction to the droplet
surface. A decoupling effect was induced by the microgravity and containerless states aboard space station, which
led to the independent dendrite growth of two eutectic phases within extremely undercooled liquid Nb-Si
refractory alloy. These findings uncover novel dendritic and eutectic growth patterns under microgravity and may
be applied to in-situ space manufacturing and controlled growth of crystals.
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