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Fig. 1 Dimensions of cooling wall and cooling water pipe
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Table 1 Chemical composition of cast steel cooling wall
and cooling water pipe Wg /%

il C Si Mn p S Cr

%EIEE  0.3~04 05~0.75 0.9~12 =<0.035 <0.035 0.5~0.8
BHIKE <024 0.17~0.37 0.35~0.65 <0.035 <0.035 <0.25
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Fig. 2 Design drawing of pouring system of casting steel cooling wall
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Fig. 3 Schematic diagram showing sectional position of
cooling water pipe
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Fig. 4 Temperature field distribution of cooling wall and cooling water pipe during mold filling
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Fig. 5 Temperature field distribution of cooling wall and cooling water pipe in the process of solidification
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Fig. 7 Temperature variation curves of cooling water pipe at different
sectional positions after anti-penetration treatment
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Study on Anti-Penetration Process of Cast Steel Cooling Wall Based on
Numerical Simulation

CHEN Jia—-wei, GONG Xiao-long, FAN Zi-tian, JIANG Wen-ming
(State Key Laboratory of Material Processing and Die and Mold Technology, Huazhong University of Science and Technology,
Wuhan 430074, Hubei, China)

Abstract:

Based on the casting simulation software, the temperature field changes of cooling water pipes with and
without anti-penetration process during the mold filling solidification of cast steel cooling wall were
compared, and the feasibility of anti-penetration of cooling water pipe filled with solid cooling material was
verified by actual pouring. The results show that the maximum heating temperature of the cooling water pipe
can be reduced from 1 504.1 °C to 1 492.4 °C., which is lower than the liquidus temperature of the cooling
water pipe. After actual pouring was completed, the cooling wall was cut open and tested. It is found that there
is no molten penetration inside the cooling water pipe, and the interface between the cooling water pipe and
the cooling wall substrate has formed a good metallurgical fusion except for a small amount of impurities.
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cast steel cooling wall; cooling water pipe; casting simulation; anti-penetration; interface combination
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