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Numerical Simulation of the Sandwich Injection Molding Process

Jong-Sin Moon and Hyo-Chol Sin

Key Words : Sandwich Injection Molding(A1= 1% A}&4d3), Particle Tracing Algorithm(Y A+ 5
7 <+ 32]%), Fountain-Flow Approximation(#-5-& A3}

Abstract

Recently, the sandwich injection molding has drawn attention because it offers the flexibility of
using the optimal properties of two different but compatible polymers and is also one of the most
promising methods in connection with recycling of thermoplastics. In this paper, a new particle tracing
algorithm is presented in order to describe the advancement of core polymer melt during filling stage.
The main advantage of this algorithm is the use of identity field information rather than tracking a set
of fluid particles. In addition, to model the process accurately, especially to detect the possible "core
surfacing”, a simple fountain-flow approximation has been implemented in this study. Using hybrid
FEM/FDM/CVM numerical scheme, an analysis program has been developed for the simulation of
sandwich injection molding process. Two case studies have been carried out and the results are
compared with those by an existing simulation package. It is shown that the predlctlons by the present
analysis agree well with the experimental data.
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Fig. 4 Geometry of the cavity with cylindrical

part

Table 1 Skin and core material (Model 1)

Skin Material

PS (CHI MEI / PG 33)

Core Material

PS (CHI MEI / PG 33)
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Table 2 Material properties (Model 1)

n 0.27468
" (Pa) 20015

D; ( Pas) 2.68x10"
D, (K) 373.15

Dy ( K/Pa) 0.000

A, 25.878

A, (K) 51.6

o ( gem’) 0.94

C, ( JKg-C) 2100

k ( Wmn-C) 0.18

Table 3 Processing condition (Model 1)

Total injection time 1.52 sec
Switch-over time from skin to core 0.67 sec
Duration of core injection 0.85 sec
Volume fraction of skin material 559 %
Volume fraction of core material 441 %
Initial melt temperature 220 °C
Mold-wall temperature 35 °C
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Fig. 5 Pressure distribution at the end of
filling
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Fig. 6 Skin melt front advancement
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Fig. 7 Bulk temperature distribution

(1) Present Simulation
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Fig. 8 Comparison of simulated predictions and
experimental result on the final core
material distribution
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Fig. 9 Geometry of rectangular strip

Table 4 Skin and core material (Model 2)

DOW CHEMICAL /
ABS MAGNUM 4420

Skin Material

Core Material DSM / ABS Ronfalin Fx 50
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Table 5 Material properties (Model 2)

Skin Material | Core Material
n 0.28157 0.30879
& (Pa) 52880 61456
Dy ( Pas) 2.0%10° 2.13x 10"
Dy, (K) 373.15 373.15
D; ( K/Pa) 0.00 0.00
A, 19.256 26.163
4, (K) 51.6 51.6
o ( glem® ) 1.158 0.915
C, (JKg-C) i 1800.0 2400.0
E(WmC) | 018 0.19

Fig. 10 Core material distribution ( skin/core =
75/25 )
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(a) Core material volume fraction 25% (b) Core material volumne fraction 35%

(c) Core material volume fraction 40% (d) Core material volume fraction 45%

(e) Core material volume fraction 50% (f) Core material volume fraction 55%

(g) Core material volume fraction 60% (h) Core material volume fraction 70%

Fig. 11 Core material distribution across the gapwidth in section AA' of the rectangular strip
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