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Abstract: Element segregation of ZL205A alloy and its effect on liquid density were studied by quenching at different
temperature. The results show that the solidification rate of the alloy is the fastest between 630 ‘C and 620 ‘C, and the

solidification rate becomes slow after 620 ‘C . The segregation degree of Cu element is the largest, followed by the

segregation degree of Mn, V, Ti and Zr elements, which is roughly corresponding to the atomic radius of the element.

During the solidification process of ZL205A, the liquid density increases gradually with the decrease of temperature, and

the liquid density increases at different temperature intervals at different rates. The segregation of Cu element has the

greatest influence on the residual liquid density, among which Mn, Ti, V and Zr elements have little influence on the

residual liquid density.
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’ 1 Z1.205A w(%)
5 Tab.1 Chemical composition of ZL205A alloy
Cu Mn Ti Zr \% cd B Al
1 4.96 0.45 0.17 0.10 0.16 0.15  0.006
Z1205A ( 9 3 R
1), $10 mmx12 mm . 700£2°C 5h,
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610,600,590 580 570,550 C , 13.18% ., 550°C 0.83%
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Fig.3 Variation of liquid composition on solidification front S/L interface with quenching temperature
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Fig.4 Cd phase microstructure of ZL205 alloy quenched at 570 C and 530 'C
2
Tab.2 Contents of elements in solidification front at different temperatures and segregation coefficients
e Al v Zr
w( %) K w( %) K w( %) K w(%) K w(%) K w( %) K
630 89.17 1.00 10.5 1.00 0.57 1.00 0.09 1.00 0.05 1.00 0.11 1.00
625 90.82 0.98 8.36 1.26 0.51 1.12 0.10 0.90 0.05 1.00 0.10 1.00
620 91.99 0.97 6.82 1.54 0.48 1.19 0.10 0.90 0.06 0.83 0.09 0.88
610 92.8 0.96 6.58 1.60 0.43 1.33 0.12 0.75 0.06 0.83 0.09 0.78
590 93.69 0.95 5.77 1.82 0.40 1.43 0.13 0.69 0.07 0.71 0.08 0.78
570 94.36 0.94 435 241 0.39 1.46 0.15 0.60 0.08 0.63 0.07 0.70
550 95.28 0.94 3.86 2.72 0.35 1.63 0.17 0.53 0.10 0.50 0.07 0.64
:Lw (%) o
2.K
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Vi o
3 /mol
4 Tab.3 Mole fraction of elements in the residual liquid at
V=P (2) different temperatures
I cm T/'C Al Cu Mn Ti A Zr
’ ' 630 856098 13.9911 0.1465 0.1345 0.0758 0.0423
625 84.6062 14.9920 0.1598 0.1291 0.0702 0.0428
P:]lWT (3) 620 83.3438 162623 0.1747 0.1244 0.0585 0.0363
. 610 82.5344 17.0863 0.1885 0.1047 0.0459 0.0403
P sgem’; M 3-E 500 814120 18.1945 02149 00916 00464 0.0407
(2) 3) 570 812135 183789 02463 00777 00465 0.0371
550 80.5189 19.0198 03163 0.0712 0.0401 0.0336
M (4) My, =54.94,M =26.98, My, =47.87,My =50.94 M,
P -91.22), 3 (13)~(18)
C (1),
p(T)y=pitp(T-T1) (5) 5
7pL TL ’ g/cm3 5 ’ ’
T K . ’ . ’
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Fig.5 Variation of residual liquid density with temperature
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Fig.6 Effect of segregation of different elements on density
change of residual liquid phase
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