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Tab. 1 Product parameters of sprocket hub
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Fig. 1 Sprocket hub part drawing
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Fig. 2 Section view of sprocket hub
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Fig. 3 Sprocket hub sand core parting line
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Tab. 2 Selection of 3D printing sand core process parameters
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Fig. 4 Casting system
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Fig. 5 Filter slices
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Fig. 6 Process diagram

Fig. 7 Cutaway view of process
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Fig. 8 50%filling rate
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Fig. 9 100% filling rate
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Fig. 10 Liquid phase fraction 45%
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Fig. 11 Porosity
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Fig. 12 Explosive views of sand cores
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Fig. 13 Cross-section views of sand cores
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Tab. 3 Chemical composition control Wg /%
C Si Mn P S Cu Cr Sn Ti Mg
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Tab. 4 Mechanical properties detection results of separately cast test bars
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Fig. 18 Rough casting
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Application of 3D Printing Technology in the Development of Sprocket

Hub Casting

WANG Chang-chun', YANG Guo-xin', SHI Ji-zhi', YANG Chao®®
(1. XCMG Precision Industry Technology Co., Ltd., Xuzhou 221600, Jiangsu, China; 2. School of Materials Science and Engineering,
Shanghai Jiao Tong University, Shanghai 200240, China; 3. Inner Mongolia Research Institute, Shanghai Jiao Tong University, Hohhot

010010, Inner Mongolia, China)

Abstract:

The 3D printing technology of sand core and core assembling method have been applied to develop sprocket
hub casting, eliminating the need of using molds, significantly shortening new product research and
development cycle and saving mold-making cost. The 3D printed sand core has the feature of being free from
the constraints of parting lines and stripping, however, to facilitate shakeout and coating, the overall core is
divided into bottom core, middle core, top core and inner core. According to the structural characteristics of
the casting, the pouring position was set with the flange face down and the shaft hole upwards, and adopting
the bottom gating system. To ensure internal quality of the casting, after initial numerical simulation analysis,
the chills and feeders were used for chilling and feeding based on the predicted hot spot and shrinkage
porosity positions. After another numerically simulating and fine-tuning and optimizing were carried out,
the process was finally determined. The rationality of the process was verified through process test, which
provided use for reference of developing sprocket hub casting products.
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