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Table 1 Chemical composition of the alloy Wg /%
Si Cu Mg Fe Ti Mn Al
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Fig. 1 Shape and position of the chill
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Fig. 2 Riser position and sampling position
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Fig. 3 Shape and sizes of the tensile test bar
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Fig. 4 Gas generation of the furan resin sand with different formulations
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Table 2 Strengths of the furan resin sand samples with
different formulations

FS B BE% EE% 4 hikEE/MPa 24 hifi i /MPa

1" 0.8 0.32 0.73 0.77
2" 50100 1.0 0.4 0.96 1.89
3 1.2 0.48 2.17 2.50
4 0.8 0.32 0.36 0.38
5 100/140 1.0 0.4 0.88 1.06
6" 1.2 0.48 0.93 1.68
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Fig. 5 Metallographic micrographs of the samples with different thicknesses chill
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Table 3 Mechanical properties of the samples with different
thicknesses chill
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Fig. 6 Metallographic micrographs of the samples with different root shapes and sizes riser
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Table 4 Mechanical properties of the samples with different
root shapes and sizes riser
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Table 5 Mechanical properties of the samples withdifferent
positions riser
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Fig. 7 Metallographic micrographs of the samples with different positions riser
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Effects of Chills and Riser on Microstructure and Mechanical Properties of
ZL702A Alloy

MAO Guo-ling", LI Yu-fei’, WANG Gen-quan', PU Bo-wen', LI Ze-hua’, ZHOU Hai-tao*
(1. China North Engine Research Institute (Tianjin), Tianjin 300400, China; 2. Shenyang Foundry Research Institute Co., Ltd., Shenyang
110022, Liaoning, China)

Abstract:

In this paper, the effects of chills and riser on the microstructure and mechanical properties of the ZL702A
alloy were studied by metallographic microscope and tensile test at room temperature. The results showed that
the mesh number of furan resin sand was 50/100, the resin content was 1.0%, and the curing agent was 0.4%.
Within limits, the thicker the chill was, the denser the microstructure was, and the higher the comprehensive
mechanical properties were. In the actual production process of large and complex structural castings, the chill
shall be arranged according to the required properties, microstructure and cooling rates, and the chill thickness
shall be increased as much as possible on the premise of ensuring the sequential solidification of castings.
The riser samples with large root size had small secondary dendrite arm spacing and high comprehensive
mechanical properties. When the riser was in the middle of the ingot, the secondary dendrite arm spacing of
the alloy was small, and the comprehensive mechanical properties of the alloy were high.
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