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Tab. 1 Details of process parameters

Melt temperature/ C Water injection pressure/MPa

Water injection delay time/s

Short glass fiber mass fraction/%

210 4
230 6
250 8
270 10

0 10
1 20
3 30
5

note ; the bolded numbers in the table are the basic parameters
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Fig. 2 Square pipe die
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Fig. 3 Schematic representation of residual wall thickness measurements
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Sensitivity of the Behavior of Water Penetrating Short Glass Fiber Reinforced
Polypropylene Composites on Overflow Process Parameters

Yuanshuo Shangguan', Zhong Yu', Zhiging Liu', Zhechen Xu', Yibin Huang', Kai Zhang'
Hesheng Liu™’, Tangqing Kuang’
(1. Polymer Composites Research Center, Shangrao Normal University, Shangrao 334001, China;
2. School of Mechanical & Electrical Engineering, East China Jiaotong University, Nanchang 330013, China;
3. Polymer Processing Laboratory, Nanchang University, Nanchang 330031, China)

ABSTRACT: Water-assisted injection molding of short glass fiber reinforced polypropylene composite effectively
combines the advantages of fiber reinforced polymer composite and water-assisted injection molding technology,
and has become the focus of attention. Residual wall thickness is an important index to measure the products of
water assisted injection molding of overflow method, and it is used to describe the water penetration behavior. In
this paper, the sensitivity of water penetration behavior on the main process parameters of the overflow water-
assisted injection molding was studied. It is found that the mass fraction of short glass fiber is most sensitive to
water penetration behavior. For example, when the mass fraction of short glass fiber is 30%, the residual wall
thickness varies by 0.87 mm along the axial direction. The second is the water injection delay time and melt
temperature. For example, when the water injection delay time is O s, the axial direction variation range of the
residual wall thickness is 0.76 mm, and when the melt temperature is 270 C, the axial direction variation range of
the residual wall thickness is 0.75 mm. The last is the water pressure. For example, when the water pressure is 4
MPa, the residual wall thickness varies by 0.39 mm along the axial direction.

Keywords: sensitivity; overflow; water penetration; residual wall thickness



