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Fig.1 Stress analysis of a particle in liquid metal during horizontal

centrifugal casting
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Table 1 Separation and precipitation time of different kinds of

inclusions
) Precipitation time, t/s
RCF Size/pm -
Al,O3 CaO SiO,
2 18.6 18.1 15.1
658 3 8.3 8.0 6.7
4 4.6 45 3.8
5 3.0 2.9 24
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Fig.2 Three dimensional schematic diagram of horizontal centrifugal

casting gating system
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Fig.3 Variation of viscosity of L605 molten metal with temperature
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Fig.4 Trajectories of inclusions tracing particles at different rotating
speeds: (a) 2400 r/min, (b) 2600 r/min, (c) 2800 r/min, and
(d) 3000 r/min
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Fig.5 Inclusions distributions in the same cross section of centrifugal

casting pipe: (a) Al,Os particles and (b) SiO; particles
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Fig.6 Morphologies and distributions of inclusions in different areas of cross-section of centrifugal cast pipe: (a) outer wall, (b) 1/2 radius, and (c) inner wall
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Fig.7 SEM image (a) and EDS spectrum (b) of inclusions in the inner wall of centrifugal cast pipe
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Numerical Simulation and Application of Inclusion Movement in Horizontal Centrifugal
Casting Pipe Filling Process

Xun Menghua®?, Luo Heli*?, Han Shaoli?, Li Shangping?, Zhang Ji**
(1. High Temperature Materials Institute, Central Iron & Steel Research Institute, Beijing 100081, China)
(2. Gaona Aero Material Co., Ltd, Beijing 100081, China)

Abstract: The applied force of fluid particles in the filling process of horizontal centrifugal casting was analyzed, and the precipitation separation
time of different kinds of inclusions and optimal pouring temperature were deduced according to the movement law of inclusions. The movement
trajectory of inclusions in the filling process of horizontal centrifugal casting was established using ProCAST software, and the numerical
simulation and process optimization of the movement trajectory and final residence position of inclusions in centrifugal casting pipes under
different rotating speeds were carried out. The results show that the smaller the density of inclusions is and the larger the particle size is, the shorter
the separation time is. It is found that 5 um SiO; inclusions are most likely to be thrown out of the liquid metal under the action of centrifugal force
and finally stay on the inner surface of the cast pipe. The optimal pouring temperature for L605 centrifugal casting pipe is 1580 °C, and the optimal
centrifugal speed is 2800 r/min. Under the condition of these optimal process parameters, the actual casting experiment of centrifugal cast pipe was
carried out, and the inclusion distribution information was obtained by optical microscope (OM) and scanning electron microscope (SEM-EDS).
The microscopic analysis result of inclusions in actual castings is consistent with the simulation result, which verifies the effectiveness of the
prediction and simulation results.

Key words: centrifugal casting; inclusions; numerical simulation; movement law; process optimization
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