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Fig. 1 Schematic of WAIM part and positions for
SEM and POM observations
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Fig. 2 POM micrographs through the thickness of WAIM parts of PP/SAN blends with various weight ratios; (a) 98/2, (b) 96/4, (c¢)

94/6 and (d) 92/8
Melt temperature ;210°C ; Water pressure ;10 MPa
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Fig. 3 Magnified POM micrographs of the circle in Fig. 2(b), 2(c¢) and 2(d):
(a) circle in Fig. 2(b), (b) circle in Fig. 2(c) and (c) circle in Fig. 2(d)

Fig. 4 SEM micrographs of etched slice of 94/6 blend part taken at different magnifications: (a) x20000 and (b) x80000
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Fig. 5 POM micrographs through the thickness of WAIM 96/4 PP/SAN blend parts molded at three different water pressures: (a) 5 MPa,
(b) 10 MPa, (c) 15 MPa and (d) magnified micrograph of the circle in Fig. 5(c)
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Fig. 6 POM micrographs through the thickness of WAIM 96/4 PP/SAN blend parts molded at three different melt temperatures: (a)
190°C, (b) 210°C, (c¢) 230°C and (d) magnified micrographs of the circle in Fig. 6(a)
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Fig. 7 SEM micrographs near the water channel in WAIM parts of PP/SAN blends with various weight ratios: (a) 98/2, (b) 96/4,

(¢) 94/6 and (d) 92/8

Fig. 8 SEM micrographs in the core region of WAIM parts of PP/SAN blends with various weight ratios: (a) 96/4, (b) 94/6 and

(¢) 92/8
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FORMATION MECHANISM OF TRANSCRYSTALS IN PP/SAN
BLENDS PREPARED VIA WATER-ASSISTED INJECTION MOLDING

Bin Wang, Han-xiong Huang, Zhi-yong Wang
( Center for Polymer Processing Equipment and Intellectualization, South China University of Technology, Guangzhou 510640)

Abstract  Polypropylene/acrylonitrile-styrene copolymer ( PP/SAN,98/2,96/4,94/6 and 92/8) blend parts
were molded via water-assisted injection molding (WAIM) at different water pressures and melt temperatures.
The crystal and phase morphologies of the WAIM PP/SAN blend parts were studied by means of polarized
optical microscopy (POM) and scanning electron microscopy (SEM). The results showed that the high shear
stress and cooling rate occurring during the high-pressure water penetration in the WAIM process could cause
the in situ fibrillation of the SAN droplet, followed by the formation of transcrystalline structures at the interface
of PP matrix and SAN fiber. For the WAIM 96/4 PP/SAN blend part, increasing the water pressure and
lowering the melt temperature were found to be favorable for the formation of transcrystalline structures through
increasing the shear stress and relaxation time of PP matrix, respectively. Moreover, it was found that no
transcrystalline structures could form at a low SAN content,e. g .,2 wt% .

Keywords Water-assisted  injection molding, Polypropylene, Acrylonitrile-styrene  copolymer,

Transcrystallization



