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Influence of Trace La/Ce on Precipitation Behavior and
Activation Energy of A356.2 Alloy

GU Qi, ZHOU Pengfei
(School of Intelligent Manufacturing, Yancheng Polytechnic College, Yancheng 224005, Jiangsu, China)

Abstract; The influence of adding trace of La/Ce on the as-cast microstructure, precipitation behavior and
thermodynamic properties of A356.2 alloy was systematically investigated by means of metallographic observation,
transmission electron microscopy, differential scanning calorimetry among others. The results show that adding trace of La
or Ce has little effect on the morphology of primary o-Al and eutectic Si in the as-cast microstructure, but can induce the
formation of new La- or Ce-containing phases, i.e. Al,LaSi, and Al,CeSi,. During aging process, an addition of La/Ce
significantly delays the precipitation of B”, B’ and B phases, resulting in a postponed occurrence of hardness peak and a
slight decrease in hardness. TEM analysis shows that an addition of La/Ce refines the precipitated phases, with more
uniform size and distribution. By calculation of the activation energy for precipitate formation, it is found that La/Ce
addition increases the thermal stability of the precipitated phases, and Ce brings a more pronounced effect than La.
Although traces of La and Ce do not significantly refine the grains in A356.2 alloy, they effectively enhance the stability
and refinement degree of the precipitated phases, exhibiting the potential in regulating the strengthening behavior of
alloy.
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activation energy; precipitation behavior; thermodynamics
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Table 1  Chemical compositions of alloys %
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Fig.1 Microstructures of alloys
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Fig.3 Variation curves of alloy hardness with aging time
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Fig.4 DSC curves of alloys after solution treatment



55 6 ]

JHL 45 B La/Ce XF A356.2 & 44 AT 4 B ib Ak e 13 i

199

R2 RUEHTHEEXEE

Table 2  Related precipitation temperatures of each peak
fd THUfIREL/ C WEFE R B/ °C SifUiliE/C
AR w1 g2 g3 g1 gD g3 g1 gD g3

A 174.48 276.24 335.84 196.37 292.01 351.71 205.47 301.09 371.75
AL 176.33 278.88 337.01 198.63 294.25 358.81 206.56 304.45 374.34
AC 188.85 284.47 346.05 205.06 297.67 361.15 213.41 307.52 377.77
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Fig.5 TEM and HRTEM images of precipitated phases in alloy A after aging at 175 °C for different time
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Fig.6 Statistical analysis and Gaussian fitting of length of precipitated phases in alloys
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Table3 Average length and Gaussian fitting results of

precipitates in aged alloys

FEAK FHRE/mm SHREERIE/ am SIS I/ nm

A 27.23+5.21 10.08+1.05 27.00+0.50
AL 22.41+5.48 9.45+0.85 22.17+0.41
AC 17.06+4.96 9.16+0.81 16.76+0.39
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Table 4 Calculated Q values for B",

x4 BEHPB MBHETERBQE
B’ and B phases in alloy

kJ/mol
T B O B/XI I Q B XTI Q
A 87.96 122.31 147.86
AL 92.52 155.12 179.34
AC 95.17 157.62 188.61
3 45ip
1) fiE La/Ce BAR B EH WL A356.2 54 %S

HAL (BSOS 40/ B AT S 2

2) fliE La/Ce 23 4EIR B” B/ 1 B AHBYAT ) 5 B

ZI ABXS GP DX AT H g G W S i, o Ce HYAEIR
RV R T La BYIER R,

3) fWdd La/Ce 22l B B/ FII B AHIE W AH G 14 B

MR E BEARS XA T30 Las/ Ce fEAHAHIE BL
IHALRESE AN, Horh Ce HYSENE KT La HYSEI
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