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Fig. 1 Comparison of meshing by EKK CAPCAST and Anycasting
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Fig. 2 Filling process simulation by EKK CAPCAST at pouring temperature of 1 400 °C
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Fig. 3 Solidification process simulation by EKK CAPCAST and Anycasting at pouring temperature of 1 400 °C
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Table 1 Volumes of shrinkage cavity formed inside the
third main journal of each crankshaft at

different pouring temperatures /mm®
ThEEC H—H MR HAR SR
1370 22851 2.7202 3.8745 3.8521
1380 2.1799 2.706 2 3.804 5 3.8232
1390 2.0439 2.594 2 3.7938 3.7727
1400 2.077 2 2.6559 3.9752 3.866 9
1410 2.092 3 2.667 2 4.0550 3.9852
1420 2.1673 26771 4.208 8 4.0315
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Fig. 5 Corves of volume of shrinkage cavity formed
Vs pouring temperature
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Fig. 6 Comparison of solidification process without and with chills
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Fig. 7 Comparison of shrinkage cavity areas formed without and with chills
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Optimization of Ductile Iron Crankshaft Casting Process Based on EKK
CAPCAST

HU Bo', TIAN Ying—xin®, ZHAI Bo-shun®, WANG Xing-fa®, YU Ning', ZENG Xiao—qin', LI De-jiang’
(1. School of Materials Science and Engineering, Shanghai Jiao Tong University, Shanghai 200240, China; 2. Shanghai
Sandmann Foundry Co., Ltd., Shanghai 201805, China)

Abstract:

The EKK CAPCAST casting simulation software was used to imitate the casting process of ductile iron
crankshaft. Comparison simulation was carried out on the position and size of defects that might occur
during filling and solidification process by using the EKK CAPCAST software and Anycasting software. The
simulated results shows that the whole filling process runs smoothly and no splash occurs. However, There
were large isolated molten pools appeared at the center of the third main journal of the crankshaft during the
solidification, which made shrinkage cavity defects occur more easily. According to the simulation results, the
pouring temperature was reduced from 1 400 °C to 1 390 °C and the chills were added at the third connecting
rods to accelerate the cooling rate of the third main journal. The optimized results proved that the isolated
molten pools inside the third main journal disappeared and the shrinkage cavity defects were eliminated.
Besides, the fine element meshing and accurate finite element algorithm in EKK CAPCAST makes it possible
to quantitatively analyze the defects of shrinkage cavity.
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