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Reversibility of liquid-liquid structure transition and effects of
melt state on solidification of SnSb15 alloy
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Abstract: In order to study the reversibility of liquid-liquid structure transition (L-LST) and the effects of melt state on
solidification, the electrical resistivity-temperature curves of SnSb15 melt were measured in three heating and cooling
cycles by means of DC four-probe method. The physical connotation of irreversible and reversible L-LST was analyzed,
and the effects of irreversible L-LST on solidification were also discussed. The results show temperature induced L-LST
occurs in SnSb15 melt. L-LST in first heating process is irreversible, but it is reversible in subsequent cooling and heating
processes. Besides, irreversible L-LST can significantly affect the solidification behavior and microstructure, i.e. the
undercooling degrees for primary and peritectic phase enlarge 9.7 and 5 “C, the solidification time shortens 2.5 and 4 s,
respectively. Moreover, the solidification microstructures are refined obviously.
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Fig. 1 p—T curves of SnSb15 melt in three heating and

cooling cycles (5 C/min)
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Table 1 Temperature ranges of abnormal change regions on

p—T curves of SnSb15 alloy

Temperature/ 'C
Cycling
First Second Third
Heating 720-1078 516-786 514-789
Cooling 573-694 578-700 577-711
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Fig. 2 Cooling curves and its first derivative curves of SnSb15
alloy held at different temperatures: (a) Before L-LST; (b) After
L-LST
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Table 2 Solidification parameters of SnSb15 cooled in air

State Hl/oc Hz/oc AH]/GC A02/°C tl/S tz/S t/s

Before
L-LST

After L-LST 277.8 243.0 17.2

287.5 248.0 7.5 20 43 61 104

7.0 405 57 975
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Fig. 3 Solidification microstructures of SnSb15 alloy cooled
in air: (a) Before L-LST; (b) After L-LST
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