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Fig. 1 Structure diagram of 1/4 turbine rear casing
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Fig. 2 Diagram of casting gating system
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Fig. 3 Shrinkage porosity of casing with different gating systems
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Fig. 4 Solidification behavior of casing under different gating systems
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Fig. 5 Hot cracking tendency of casing under different casting process parameters
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Fig. 7 Experimental results of JG4247 turbine rear casing
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Design and Optimization of Casting Process for JG4247 Alloy Turbine
Rear Casing

HAN Shao-li""?, LI Shang—ping®, LIU Tian-yu®, LUO He-li¥, HAN Guang-wei’
(1. High Temperature Materials Research Institute, Central Iron and Steel Research Institute, Beijing 100081, China; 2. Beijing
CISRI-GAONAMaterials & Technology Co., Ltd., Beijing 100081, China)

Abstract:

Based on the casting forming of large complex thin-walled JG4247 alloy turbine rear casing, the shrinkage porosity
and hot tearing tendency of the casing were comparatively simulated and analyzed by ProCAST software under
different casting systems conditions. The results showed that compared with the top gating system, the riser and
sprue realized the feeding of the multiple variable cross-section hot spots of the casing during the solidification
process simultaneously by using the bottom gating system, which was a suitable casting system design for the
turbine rear casing. Although the hot tearing tendency of the bottom gating system casing was slightly greater
than that of the top gating system. While the further research revealed that the hot tearing tendency of the casing
decreased with the reducing of pouring temperature or the increase of shell temperature under the condition of the
bottom gating system, the latter factor played an important role in the system. Therefore, the hot tearing tendency
of the casting with the condition of the bottom gating system could be reduced by increasing the shell temperature
under the bottom gating system, and finally the high metallurgical quality JG4247 alloy turbine rear casing casting
without crack and macro shrinkage inside could be obtained. The simulation results were consistent well with the
actual casting results of the casing.
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JG4247 alloy; turbine rear casing; gating system; casting process
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