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Abstract : Numerical simulation technology was used to study the filling stage of gas—water—assisted injection
molding (GWAIM) process which is an innovative technology. The numerical simulation model of the filling pro-
cess was established. The Cross—WLF viscosity model was used and the volume of fluid was adopted to track the
free interfaces. The penetration process, temperature evolution, the effects of process parameters on the residual
wall thickness of the GWAIM process and process optimization were systematically studied. The results showed
that the residual wall thickness was uniform and the fluctuation range was small, and the temperature difference
between the parts before gas injection and after water injection was large. The residual wall thickness tended to
increase with the increase of gas injection delay time. The residual wall thickness of the product increased
slightly and tended to be stable with the increase of water injection delay time. With the increase of gas injection

speed and mold temperature, the residual wall thickness became smaller. With the increase of water injection

Y B #8.2021-01-14

EETH: HEARB¥IEST A (51763016); 717544 [ SRR # L 2T H (20181BAB206014 ) ; 1174 44 B4 /7 5 45 0F & 1 & 531
FI (20203BBE53065)

EE BN XK (1995—), B 8 HF5T AL BT 05 A R A WA T2 E-mail :614458897@qq.com.

BEMEE EHEE(1977—), 5 482 WL O r A B RAL L2 . E-mail: tkuang@ecjtu.edu.cn,



53 4 X R A AR A Bl 9 R FE SR R A R L AT Y 103

velocity and melt injection temperature, the residual wall thickness of the parts decreased in a small range.

Through orthogonal experimental range analysis, it is concluded that the gas injection delay time is the most im-

portant factor affecting the residual wall thickness of the parts, and the optimal combination of process parame-

ters is gas injection delay time of 3 s, water injection delay time of 3 s, gas injection speed of 3 m/s, water injec-

tion speed of 2 m/s, mold temperature of 320 K and melt injection temperature of 503 K.

Key words: gas—water—assisted injection molding process; numerical simulation; flow field processing parame-

ters; residual wall thickness
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