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Effects of different fluid media on long glass fiber reinforced polypropylene pipe fittings with fluid-
projectile-assisted injection molding
XU Junwen', KUANG Tanggqing®, LIU Hesheng’, YANG Fan’, HUANG Youbing’

(1. School of Materials Science and Engineering, East China Jiaotong University, Nanchang 330013, China; 2. School of Mechatronics and Vehicle
Engineering, East China Jiaotong University, Nanchang 330013, China; 3. Center for Basic and Engineering Practice, East China Jiaotong University,
Nanchang 330013, China)

Abstract : To explore the influence mechanism of different fluid media on the fluid-projectile-assisted injection molding (F-
PAIM) process of long glass fiber reinforced polypropylene (LGFR-PP), using the overflow method, three LGFR-PP pipe fittings
were fabricated through liquid carbon dioxide (LCO,)-powered projectile-assisted injection molding (LCO,-PAIM), gas-projectile-
assisted injection molding (G-PAIM), and water-projectile-assisted injection molding (W-PAIM). The effects of each fluid medium
on the fiber orientation, fiber retention length, pipe wall thickness, and pressure resistance performance of the fittings were studied.
The results indicate that for the pipe fittings molded by the three fluid media, the degree of glass fiber orientation along the flow
direction decreases as the position approaches the mould. LCO, weakens the glass fiber orientation along the flow direction during
molding. The W-PAIM pipe fittings exhibit the highest overall orientation degree, while the LCO,-PAIM pipe fittings show the
lowest. The distribution of glass fiber retention lengths in the pipe fittings is non-uniform across different length ranges. The LCO,-
PAIM pipe fittings have the longest average glass fiber retention length, whereas the G-PAIM pipe fittings have the shortest. Along
the flow direction, the residual wall thickness of the pipe fittings molded by the three fluid media gradually increases. The G-PAIM
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pipe fittings have the thickest average residual wall thickness, while the W-PAIM pipe fittings have the thinnest. Among the pipe

fittings molded by the three fluid media, the LCO,-PAIM pipe fittings demonstrate the best pressure resistance, and the W-PAIM

pipe fittings show the worst.

Keywords : fluid-projectile-assisted injection molding process ; long glass fiber reinforced polypropylene ; glass fiber orienta-

tion ; wall thickness ; pressure resistance
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Tab.1 Certain physical and mechanical property parameters of
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LGFR-PP molding materials
Parameters Value o
Tensile strength/MPa 66.4 o
Flexural modulus/MPa 3790 2o
Forming shrinkage rate/% 0.4~0.8 =
Melt flow rate/[g* (10 min) '] 4
Distortion temperature/°C 149
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Tab.2 F-PAIM molding process parameters

Process parameters Value
Melt temperature/°C 260
Melt injection pressure/MPa 9

Fluid injection delay time/s
Fluid injection pressure/MPa
Pressure holding time/s 15
Mould temperature/°C 30
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Fig. 4 Longitudinal section of F-PAIM pipe fittings
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Fig. 5 Wall thickness measurement of pipe fittings
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tion observation
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Tab.3 Fiber retention length distribution of F-PAIM pipe fittings shaped by three fluid media

Proportion of glass fiber length range/%

Fluid medium
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Fig. 10 Effect of fluid media on average glass fiber retention length of
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Fig. 11  Effect of fluid media on residual wall thickness of F-PAIM
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