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CAE analysis of r-shaped three-way elbow injection molding and innovative design of arc core-pulling mould
QI Chunxiao, CHEN Kaiyuan,ZHANG Yingcan, HU Junpeng
(Department of Intelligent Manufacturing, Foshan Polytechnic,Foshan 528137, China)

Abstract : Aiming at the molding challenges of multi-directional core-pulling and irregular-shaped structures in r-type three-
way elbow pipes, a mold design solution based on mold flow analysis and mechanism collaborative optimization proposed. A single-
cavity layout was adopted with submarine gates integrated into both front and rear mold cores. Moldflow software was utilized to
simulate the molding process, enabling precise prediction of weld line distribution and air trap locations in the plastic component.
For the complex geometry of the r-type three-way elbow pipe, multiple core-pulling mechanisms were designed to meet diverse
structural requirements. Hydraulic cylinder-slider core-pulling mechanisms were applied at both ends of the straight sections to
ensure stable core-pulling force. An arc-shaped core-pulling mechanism combining hydraulic cylinder-rack and gears was developed
for the curved pipe section to achieve precise circular motion. Conventional slider core-pulling mechanisms were adopted at the
elbow joint area to address its unique structural demands while guaranteeing accurate and stable positioning of core-pulling inserts
during mold closure. To enhance cooling efficiency, cooling channels, spiral cooling channels, and water wells were designed on
front/rear mold cores, core-pulling slider inserts at the straight sections, and arc core-pulling inserts, respectively. An ejector pin
system was implemented to ensure smooth demolding. Based on mold flow analysis results, an optimized exhaust system was devel-
oped to eliminate gas-induced defects. Finally, motion simulation of the mold was conducted using NX software, demonstrating
stable operation of all mechanisms and validating the rationality and reliability of the design. Practical applications confirm that the
advanced mold structure not only meets production requirements for r-type three-way elbow pipes but also provides valuable
insights for designing molds for similar complex plastic components.
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Fig. 1 r-shaped three-way elbow
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Tab.1 Injection molding process parameters

Mould Melt Ejection Melt Maximum  Maximum
temper- tempera- tempera- density/ shearrate/ shear stress/

ature/°C  ture/°C  ture/°C  (g+cm ) s MPa
20~70  160~220 75 1.054 2 32000 0.2
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Fig.2 Gate matching display results
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Fig. 3 Injection system design
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Fig. 4 Mold flow analysis results
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(b) Side view
1,14,32—Cylinder;2, 13,31—Cylinder locking plate;3,16,30—Cylin-
der support block;4, 11—Slider pressing block; 5, 12—Wear plate; 15—

Quick connector; 7—The first set of cylinder slider; 8—The first set of
cylinder slider insert; 9—The second set of cylinder slider insert;
10—The second set of cylinder slider; 17,19,21,22,29,33,34—Limit
switch; 18—Slider base plate ; 20—Inclined dowel pin;23—Rotating
slider seat; 24—Regular slider; 25—Arc core puller insert;
26—Drive shaft;27—Gear;28—Rack; 35—Bearing; 36—Spacer;
37—Rack guide slot
K5 g

Fig. 5 Core-pulling mechanism
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Fig. 10 Overall structure of mould
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