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Fig. 1 Floating core: (a) size diagram; (b) physical model picture
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Fig. 4 WAIM-S Molding process

Fig. 3 WAIM-O Molding process
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Fig. 6 WPAIM-S Molding process
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Tab. 1 Forming process parameters

Parameter Low Middle High

Melt Temperature/ °C 210 240 270
Fluid injection pressure/ MPa 4 8 12
Injection delay time/ s 3 8 13
Mold temperature/ °C 30 60 90
Melt injection pressure/ MPa 8 8 8
Melt injection speed/% 80 80 80
Backpressure/MPa 12 12 12

Melt injection volume-O/mm 58 55 51.5
Melt injection volume-S/mm 29.5 28 26
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Fig.7 Measuring method of residual wall thickness: (a) measure points; (b) measure method of each segment
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Fig. 8 Schematic of the sample preparation for SEM observations
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Fig. 9 Comparison of the quality of the final part molded under low level via four WAIM processes: (a)
longitudinal sections of the parts; (b) residual wall thickness
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Fig. 10 Residual wall thickness of the part molded under two levels via four WAIM processes: (a) middle lever; (b)

high lever
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Effects of Processing Methods on Wall Thickness, Pressure Resistance and Glass
Fiber Orientation of Short Glass Fiber Reinforced Polypropylene Pipe Fittings by
Water-Assisted Injection Molding
Wei Zhang!, Maozeng Wang?, Tangqing Kuang', Hesheng Liu', Youhao Xu'
(1. School of Mechatronics & Vehicle Engineering, East China Jiaotong University, Nanchang

330013, China; 2. School of Materials and Science Engineering, East China Jiaotong University,
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ABSTRACT: Using short-glass-fiber-reinforced polypropylene (SGF/PP) as the experimental material,
circular tubular parts were fabricated by four processes, namely overflow-based water-assisted injection
molding (WAIM-O), short-shot water-assisted injection molding (WAIM-S), overflow-based
water-penetrated floating-core-assisted injection molding (WPAIM-O), and short-shot water-penetrated
floating-core-assisted injection molding (WPAIM-S). Wall-thickness measurement, scanning electron
microscopy (SEM) characterization and pressure-resistance tests were performed to systematically
investigate how manufacturing processes affect the residual wall thickness, glass-fiber orientation and
pressure-bearing performance of tubular parts, and clarify the correlation mechanism between
macroscopic properties and microstructures. The results demonstrate that the introduction of a
floating-core greatly improves the penetration stability of melt during water-assisted injection molding.
Products made by the overflow method possess larger residual wall thickness than those from the
short-shot method, and samples prepared via the WPAIM process have thinner residual walls compared
with WAIM counterparts. Among the four forming methods, WPAIM-O vyields parts with the best
wall-thickness uniformity whereas WAIM-S delivers the worst-uniform walls. SEM observations reveal
that glass fibers in WAIM-O samples are randomly distributed, while fibers from the other three processes
are predominantly aligned along the melt-flow direction. The pressure-resistance testing proves that the
wall-thickness level, thickness uniformity and fiber orientation collectively govern the pressure-bearing
capacity. Specimens produced by WAIM-O achieve the optimum pressure-resistance property of 7.3 MPa,
distinctly surpassing WPAIM-O (5.1 MPa), WPAIM-S (4.0 MPa) and WAIM-S (3.3 MPa). It is concluded
that higher wall-thickness, better thickness uniformity and increased randomness of glass-fiber orientation
collectively lead to superior pressure-resistance performance of final parts.

Keywords: processing method; short glass fiber reinforced polypropylene; wall thickness; pressure

resistance performance; glass fiber orientation



	工艺方法对水辅助注塑成型短玻纤增强聚丙烯管件
	壁厚、耐压性能及玻纤取向的影响

