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ABSTRACT The aerodynamic levitation process, which possesses the advaggas of con-
tainerless solidi cation, easy control and versatility to materials, is a kind of advanced materials
processing technology. How to accurately control the cooling ra¢ during aerodynamic levita-
tion is quite important for studying the processing{structure{pr operty relationship of metallic
materials. In this study, the characteristics of laser absorption, thermal radiation and heat con-
vection of an aerodynamically levitated sample were analyzed, and aofmula for the control of
the cooling rate by means of tuning the laser power has been derivedwhich is described by:
T=t= 3[" (T TH+h(Ts To)=cr+ (6Ls 3k t)=8c r 3. By recording temperature{time
curves with cooling rates of 9, 49, 98 and 253 /s for the aerodynamically levitated Al{7.7Ca (mass
fraction, %) eutectic alloy, the calculated values of cooling rates agge very well with the experimental
data, verifying and validating the formula. Also, the microstructur e of the aerodynamically levitated
Al{7.7Ca eutectic alloy under dierent cooling rates was examined usirg OM and SEM. The met-
allographic observation shows that, under a low cooling rate of 9 /s, the solidi cation structure
of A{7.7Ca alloy during aerodynamic levitation exhibits lamellar regular eutectic. With increasing
the cooling rate, the undercooling measured from the recorded teperature{time curves increases,
resulting in the re nement of the grain size and interlamellar spacing d regular eutectic. Moreover,
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there appears granular anomalous eutectic under higher cooling tas of 49, 98 and 253 /s. The
volume fraction of anomalous eutectic is increased with increasing # cooling rate. The anomalous
eutectic is attributed to the formation during the rapid solidi cation stage. By measuring the in-
terlamellar spacing of regular eutectic from A{7.7Ca metallographs,the tting data of interlamellar
spacing and undercooling are in accordance with the classical JH metl showing that the regular
eutectic is formed during slow solidi cation stage after recalescere.
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Fig.4 Metallographs of aerodynamically levitated AK7.7Ca allo y solidied under cooling rates of 9 Is (a),
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