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Fig. 1 Schematic diagram of the position of the casting and the chill
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Fig. 2 X-ray testing results of the castings using old and new chills
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Fig. 3 Optical microscope observations of different locations for the new chill
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Fig. 4 Optical microscope observations of different locations for old chill
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Fig. 5 Statistical results of the ferrite contents at different locations of
old and new chills
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Fig. 6 SEM observations at different locations of the new chill
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Fig. 7 SEM observations of different locations of the old chill
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Fig. 8 EBSD analysis test results at different locations of the new chill
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Fig. 9 EBSD analysis test results at different locations of the old chill
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Fig. 10 Hardness test results at different locations of the old and new
chills
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Fig. 11 Thermal diffusivity coefficient of the old and new chills at different locations
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Effect of Microstructure Evolution of Chill on Linear Segregation of
ZL.205A Alloys

LIU Jian-hui, YANG Qin, WEN Fu-lin, ZHENG Deng-zhi
(Institute of Machinery Manufacturing Technology, China Academy of Engineering Physics, Mianyang 621900, Sichuan, China)

Abstract:

ZL205A alloys exhibit low density, good plasticity, and high static load capacity. In engineering applications,
chills are commonly employed to suppress defects such as shrinkage porosity and cracks in castings. However,
few studies report the microstructure evolution of the chills during repeated casting processes and their impact
on casting quality. Experimental investigations were conducted using optical microscopy, scanning electron
microscopy, hardness testing and laser thermal conductivity analysis. By comparing the microstructure and
properties of C45 steel chill with different service times, it is found that the microstructure of C45 steel was
mainly composed of ferrite and pearlite after heating followed by slow cooling. The ferrite content and grain
size increased significantly after multiple thermal cycles, resulting in a significant decrease in the dislocation
density and an increase in the thermal diffusion coefficient of the chill. The increase of thermal diffusion
coefficient led to the enhancement of the chilling effect of the chill, which intensified the shrinkage tendency
and thus the occurrence of the hot cracking during the solidification of the ZL205A alloys. As a result, the
molten metal filled the hot cracking area to produce a Cu-rich region, and linear segregation occurred in the
ZL205A alloys.
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