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Abstract The Sn-5% Pb droplets with sizes of 150 and 185 pwm were generated by Uniform Droplet Spray UDS
under N, atmosphere with 1.36 umol/L oxygen. The appearance of Sn-5% Pb droplets under the optical microscope
showed that the droplets are uniform and spherical. The method employed non-adiabatic calorimetry to determine
the nucleation point and undercooling of droplets. The fraction covered by oxide was calculated as a function of time
and temperature. The model for heterogeneous nucleation catalyzed by oxidation on the droplet surface was devel-
oped which was a reasonable expression of the heterogeneous nucleation and solidification behavior of Sn-Pb drop-
lets. The CCT curves were computed using above experimental results under the heterogeneous surface nucleation of
droplet. The same model can be applied to predict the heterogeneous nucleation behavior of the droplets for any
type of cooling schedule. The calculation results are very reliable based on the experimental data.
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Fig.1 The appearance of Sn-5% Pb droplets under the optical microscope x5
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Table 1 Experimental data of Sn-5% Pb droplets in N, atmosphere with 1.36 pmol/L oxygen T, =499 K

150 pm 185 wm
Nucleation temperature 7', 393 K 425 K
Undercooling 7T, - T, 106 K 74 K

tisp T =9.521x10° "' 7% -1.858 x1077T 73 +
Cooling curve
1.342 x10 72 —4.298 x 10 2T +5. 243

tigs T = =3.041 x10 "7 +2.688 x10 8T 3 +
8.967 x10 7T ?% -6.437 x10 3T +1.573
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Fig.2  Schematic of CCT curve calculation
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Fig.3 CCT curves of 150 and 185 pwm Sn-5% Pb droplets
prepared under the actual cooling schedule
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Fig.4 CCT curves of 150 and 185 pm Sn-5% Pb droplets

prepared under the linear cooling schedule
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