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Fig. 1 Forming process diagram of the WPAIM process
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Fig. 2 Schematic diagram of CFD model of (a) WAIM and (b) WPAIM process for the simulations
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Fig. 3 Projectile for the experiment of WPAIM process
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Fig. 4 CFD models of (a) WPAIM and (b) WAIM

Tab. 2 Process parameters used in experiments and simulations

. . Mel.t . Mel.t Water Water Water . Mold
Molding injection injection R Holding
delay time temperature pressure . temperature
method temperature pressure s oC MPa time/s 1oC
/°C /MPa
Overflow 210 6 3 30 5 10 30




Fig. 5 Schematic diagram of positions and method for measuring RWTs
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Fig. 6 RWT distribution at various positions of WPAIM pipe fittings obtained from simulation and experiment. E and S
represent the experimental and simulation results, respectively
(a): simulation results; (b): experimental result; (c): distribution diagram of RWT
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Fig. 7 Comparison of (a)RWT wall thickness distribution (experimental results) and (b) difference between upper and

lower RWT of WAIM and WPAIM pipe fittings
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Fig. 8 Simulation result at the first straight segment at 50 mm from the entrance
(a): pressure contours of WAIM; (b): pressure contours of WPAIM; (c): velocity distribution of WAIM and WPAIM in the radial direction of position I
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Fig. 9 Simulation results at the first curve segment
(a): pressure contours of WAIM; (b): pressure contours of WPAIM; (c): velocity distribution of WAIM and WPAIM in the radial direction of position II
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Fig. 10 Simulation result near the exit of the first curve segment
(a): pressure contours of WAIM; (b): pressure contours of WPAIM; (c): velocity distribution of WAIM and WPAIM in the radial

direction of position I1I
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Projectile Penetration Behavior of Water-Projectile-Assisted Injection Molding

Tangqing Kuang', Jiahao Liu®, Yaoyao Zhu', Libin Hu', Hesheng Liu', Yu Wang’
(1. School of Mechanical & Vehicle Engineering, East China Jiaotong University, Nanchang 330013, China;
2. School of Materials Science & Engineering, East China Jiaotong University, Nanchang 330013, China;
3. Jiangxi Lesso Technology Industry Co., Ltd, Nanchang 330199, China)

ABSTRACT : Residual wall thickness (RWT) is an important indicator that characterizes the quality of water-
projectile-assisted injection molding (WPAIM) pipe fittings, which is directly affected by the penetration behavior
of warhead. In order to study the penetration behavior of projectile and corresponding RWT distribution law in
WPAIM process, the WPAIM process was numerically simulated based on computational fluid dynamics (CFD)
method, and the simulation results are in good agreement with the experimental results. The research results
indicate that the RWT of WPAIM pipes is relatively uniform in the straight section, while in the curved section, the
RWT on the convex side is greater than that on the concave side, and the difference in RWT between the two is
smaller than that of water assisted injection molding (WAIM) pipes. By comparing and analyzing the penetration
behavior of warheads in WPAIM with that of water in WAIM, it is found that the pressure distribution near the
penetration front is more uniform in WPAIM compared to WAIM, and the velocity difference between the
penetration sides is also smaller. The projectile can better penetrate along the center of cavity, improving the
uniformity of pipe wall thickness; the penetration process of both is continuously accelerating, whether in the
straight or curved section. WAIM penetration speed is faster, while the WPAIM acceleration process is more stable.
Keywords: water-projectile-assisted injection molding; numerical simulation; residual wall thickness; penetration

behavior



