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Application of active mold temperature control method
in solidification

YOU Dong-dong, LI Wen-fang, SHAO Ming

(School of Mechanical and Automotive Engineering, South China University of Technology, Guangzhou 510640, China)

Abstract: An active mold temperature control method was presented and applied in solidification by developing a
measure and control system. The forming process was controlled by the active outer controllable temperature field, which
was brought by the individual heating and cooling units distributed in the proportional spacing towards the solidification
direction in the mold. Thus, the product solidifies from the bottom to top. The flow control was implemented by
developing the application based on the configuration software. The system and control strategy were verified and
improved by simulation and experiment research of forming process. The simulation results show that the isothermal
surfaces of workpiece are near-planar, and the solid-liquid interface moves up along the z direction during solidification
progresses. The experimental results indicate that, by the active temperature control method case 2, no shrinkage defects
exist in the product and the forming quality is promoted.
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Fig.1 Schematic diagram of active mold temperature control

in solidification
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Table 1 Control parameters of two cases

Py—Py Py—Py
heating  cooling starting
threshold/'C  threshold/'C

ase P, heating P, cooling
threshold/C  threshold/C

1 470 40 470 500
2 470 40 470 500
p, Pouring Heat

—Pg cooling Sampling

Case finishing temperature/ preservation

threshold/C interval/s C time/s
1 40 5 450 2 600
2 40 5 450 3 850
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Fig.9 Cooling curves of control points in case 2
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