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Influence of Projectile Material on Overflow Water-Projectile Assisted Injection Molding Pipes
Hu Libin', Kuang Tangging ', Lai Jiamei °,-Liu Hesheng’, Feng Qiang', Liu Wenwen'
(1. School of Mechanical & Electrical Engineering, East China Jiaotong University, Nanchang 330013, China ;
2. School of Mechatronics Engineering ;. Nanchang University, Nanchang 330031, China)

Abstract : In order to investigate the influence of projectile material on the residual wall thickness (RWT) and inner wall quali-
ty of water projection assisted injection molding (W—PAIM) pipe, six materials, including Q235 steel, polylactic acid (PLA), nylon
6 (PA6), acrylonitrile butadiene styrene plastic (ABS), polytetrafluoroethylene (PTFE) and polypropylene (PP) were selected to pro-
cess projectiles and W—PAIM experiments were carried out based on our lab-developed equipment. It is found that a solidified layer
formed on the metal projectile for its high heat conduction and peeled off under the shear action during the process of penetration,
resulting in a large difference in the wall thickness and inner wall quality between the front and rear parts of the W—PAIM pipe. The
RWT of pipe formed by a PP projectile is thin and fluctuated obviously and the quality of inner wall is poor due to the completely
compatibility and serious adhesion between the projectile and the molding material them. There is a strong correlation between the
residual wall thickness of W—PAIM pipe formed by PLA, PA6, ABS and PTFE projectile and the Vicat softening point temperature
(VST). The lower the VST of projectile material, the thinner the RWT of pipe. The thermal deformation temperature of the projectile
material affects the deformation of the projectile after its penetration, and has no obvious effect on the penetration section. Because
the Vicat softening point temperature of PA6 resin is higher, the quality of pipe formed by machine made PA6 resin projectile is the
best.

Keywords : water projection assisted injection molding ; projectile ; material ; residual wall thickness ; inner wall quality
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