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[ NOMENCLATURE]
m —Hi U, kg;
v AT R, m/s;
vy — TR, m/s;
d WS ER, m;
Pn AT E, kg/ m’;

P, — MR, kg/ m?;
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Cs —IH A5 LA, J/ (kg*K); by —SAEFHE, J/ (m*K);
h —hF R W/ (m**K); C e — UM I H A, J (kg K);
T, —RAHZEI L, K; T —FeRTE %, K;
AT —EA B, K; D —HIR AR, m;
€ —Hm A ks —BIR G2 WAL, J/ (kg*K*mol) ;
0 —Stefan H 4, W/ (m**K%); MMy —E TR RS, I kg
T, — IR E, K; o — L R R rad/s.

Heat transfer and solidification behavior of
droplets during plasma rotating electrode processing

CHEN Huarming” >, HU Berrfu', YU Quarmao', ZHANG Yrwen’
(1. University of Science & Technology Beijing, Beijing 100083, China;
2. Ningxia University, Yinchuan 750021, China;

3. Central Iron and Steel Research Institute, Beijing 100081, China)

[ Abstract] A mathematical model to describe flight trace of droplets atomized by plasma rotating electrode processing PREP was es-
tablished, and the heat transfer and solidification behavior of the droplets during PREP discussed was based on Newtonian heat trans-
fer formulation coupled with the classical heterogeneous nucleation. With the application of the differential method of Newton fluid
dynamics, the initial velocities of droplets correlated to the heat transfer coefficients were determined. Using numerical method, the
droplet velocity, droplet temperature, and fractional solidification with flight time about FGH95 superalloy droplet were predicted
based on mathematical model. The results show that the cooling rate of FGH95 superalloy droplet reaches above 10 K/s order of
magnitude, and the effect of droplet superheat taking on the droplet solidification behavior is mainly in the fully liquid stage, while the

cooling rate of the droplet is sensitive to the proportion of mixed cooling gas.

[ Key words] plasma rotating electrode process; rapid solidification; FGH95 droplet; numerical analysis
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