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Numerical Analysis of Influence of Process Parameters on Eccentricity of Bending Sections in
Water-assisted Injection-Molded Double-Elbow Bent Pipes
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(1. College of Mechanical and Electronic Engineering, East China University of Technology,Nanchang 330013,China; 2. Polymer Forming Research Laboratory,
Nanchang University, Nanchang 330013, China; 3. School of Mechanical and Vehicle Engineering, East China Jiaotong University ,Nanchang 330013, China)

Abstract : Based on water-assisted injection molding (WAIM), the influences of key process parameters on the eccentricity of
bending sections in double-elbow bent pipe components were investigated. The research results show that the melt temperature has a
significant impact on the average eccentricity of the bending section. As the melt temperature increases, the average eccentricity of
the bending section gradually decreases. However, the variation in melt temperature does not have a noticeable effect on the eccen-
tricity at the center cross-section of the second bending section of the pipe. The injection water pressure has a significant impact on
the average eccentricity of the bending section. As the injection water pressure increases, the average eccentricity of the bending
section gradually decreases. However, the eccentricity at the center cross-section of the second bending section of the pipe only
shows a significant decrease when the injection water pressure reaches 14 MPa. The injection water delay time has a significant
influence on the average eccentricity of the bending section of the pipe. As the injection water delay time increases, the average
eccentricity of the bending section significantly increases. However, after the injection water delay time reaches 2 s, the eccentrici-
ties at the center cross-section of two bending sections tend to stabilize. Orthogonal experimental results show that the injection
water pressure has the greatest influence on the eccentricity of the pipe components, followed by the melt temperature, while the
influence of the injection water delay time is the smallest. When the melt temperature is 250 °C, the injection water pressure is 8
MPa, and the injection water delay time is 2 s, the bending section of the pipe has the lowest average eccentricity, which indicates
that the combination of this process parameters are the optimal combination.

Keywords : water-assisted injection molding ; double-elbow bent pipe ; eccentricity ; process parameters ; numerical analysis
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