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Fig. 1 schematic diagram of the casting process of the compound roll
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Fig. 2 Meshing of the mold filling and solidification model for the
horizontal centrifugal casting and gravity casting
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RIBSLIR T 7R, HFEMRIATERN (W
BEEEIEL ) , FRIRE 100 C, HIRIZE 800,
900%01 000 r/min., E&3LIBNESERNAVF SN
KIR, BaRINSTEED 2B AZIProCASTIR
HHIMRIES, TBRNESRNNADESH, &

BEREL 274.6 C, EELLIEE 1186 C. FIEA
LRSS EPEREFHRIAYMESH, EPRBLEE
791198.3 C, EE&IRE L1151 C,
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HREAITEHINETE TR TEELPTFATE)930.615;
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Table 1 Chemical composition of the high speed steel Wg /%
C Si Mn P S Cr Ni Mo V W B
1.8 0.5 0.3 <0.03 <0.03 4 0.3 5 2 6 0.5
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Fig. 3 The simulation results of the centrifugal filling with a rotating speed of 900 r/min
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Fig. 4 The simulation results of the outer layer temperature field during cooling with a rotating speed of 900 r/min
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Fig. 5 The temperature-time curves of different nodes during the outer
layer of the centrifugal casting with a rotating speed of 900 r/min
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Fig. 7 The simulation results of the gravity flow and temperature field
of the core filling and cooling stages with different casting speeds
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Numerical Simulation of Mold Filling and Solidification of a Compound
High Speed Roll During Horizontal Centrifugal Casting and Gravity
Casting

CHEN Shou-dong"?, WANG Yin®

(1. School of Mechanical Engineering, Tongling University, Tongling 244061, Anhui, China; 2. Key Laboratory of Construction
Hydraulic Robots of Anhui Higher Education Institutes, Tongling University, Tongling 244061, Anhui, China; 3. Anhui
Huanbowan High Speed Steel Mill Roll Co., Ltd., Technique Center, Tongling 244000, Anhui, China)

Abstract:

The outer layer of a centrifugal casting compound high speed roll was formed by horizontal centrifugal
casting and the core part was obtained by gravity casting. Shrinkage porosity was found in the upper and
lower of the roller body in finished product. The temperature field changes, Niyama criterion, shrinkage
porosity and shrinkage cavity during the stages of the horizontal centrifugal casting process for the outer-layer
and the gravity casting process for the core part were calculated by using of numerical simulation method,
and the effects of chief processing parameters on the whole mold filling and solidification processes were
analyzed. The results showed that the solidifying sequence of the outer-layer longitudinal section was from
the both ends to the middle, and that of the outer-layer cross-section was from the outer layer to the inner
layer, and the increase of rotational rate might reduce the solidification time of the outer-layer; the shrinkage
porosities and holes easily occurred in the upper and lower roll body and the center of the roll core. High-
quality compound high speed roll can be obtained through increasing pouring rate of the gravity casting with
sequential solidification from bottom to top. Finally, actual production verifications have been carried out.

Key words:
compound roll; horizontal centrifugal casting; gravity casting; mold filling and solidification; numerical
simulation
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