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Solidification structure of Ag-5Sc alloy with different cooling rates

ZHOU Long-hai, CHEN Hao®, ZHU Shao-zhen, XING Jian
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Abstract: Ag-5Sc binary alloy was prepared by induction melting, slow equilibrium and liquid rapid
solidification. Its microstructure, scandium distribution and chemical phases were studied by DSC,
metallographic microscope, EPMA and XRD. The results showed that the ring-shaped layered structure
with alternating AgsSc phase and eutectic structure was formed during solidification of steel mold. The
other structure was fine eutectic. Slow cooling solidification formed a coarse cellular eutectic structure
with massive AgsSc phase between cells. The rapid solidification of liquid generated a honeycomb
structure with equiaxed grains. The distribution density of scandium element in the solidification ring and
slow solidification agglomerate was higher than that in the eutectic, and the distribution of scandium
element in the liquid quick cooling alloy was uniform.
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Fig.1 DSC curve of Ag-5Sc alloy
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Fig.2 The microstructure of Ag-5Sc alloy



%13

JARHESE: NFEWIE Ag-5Sc A&kt E 4 41 63

2(b)}y DSC 183 %k [ 21 4, A K R L R 45 44,
JRLR S0 R 20 AT SE S 1 1 £ AgaSce F. B 2(c) NIl
PUA BRI AL, RAN/NEE ARG . B 3 Ag-Sc
G4 IutHE .

Atomic Percent Scandium

0102030 40 50 60 70 80 90 100
1600 Ferrreerbeerd g "y . - T . e
15417
E «”(’/iS’c)‘,
1400 - /7 1337°C
1230T
1200 4 e
@) 7
g 1000 1961.93° 936 930°C
] Ho/s4 M
5 926°C
=1 1
£ 800
¥
=
600 4 -
2 32 (@2Sc)=
& 2
400 1
2004

0 10 20 30 40 50 60 70 80 90 100
Ag Weight Percent Scandium Se

B3 AgSc & MHAE
Fig.3 Phase diagram of Ag-Sc binary alloy
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Fig.4 The backscattered electron image of Ag-5Sc alloy
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(a). BRFREELE (Steel mold solidification); (b). 1233 #E[# (Slow solidification) ; (c). ¥KASPLIA (Liquid quick cooling)
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Fig.6 XRD pattern of Ag-5Sc alloy
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Fig.5 The element distribution of EPMA
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