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Flow Analysis for an Effective Weld Line Control in Injection Molding

Hyun-Pil Kim* Yohng-Jo Kim**

i Abstract i

Weld line is one of serious troubles which are observed in a plastic part manufactured by a injection molding process.
This is caused by many process factors, which are molding pressure, temperature, velocity, location of a injection gate,
mold geometry and material properties. Investigation on the effects of these process factors to the appearance of a weld
line was carried out using a finite element method. Filling and packing analyses were carried out by modifying both the
configuration of the injection gates and cavity thickness. Proper locations of the injection gates could be determined by
considering molding pressure, temperature, velocity and frozen layer, and whereby the weld line was controled. In order to
make a weak appearance of the weld line, flow velocity and flow front in a cavity were also investigated by modifying a
cavity thickness. As a result, flow front was extended around the corner in the cavity by changing the flow velocity and
hence the appearance of the weld line was much weakened.
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Fig. 1 Injection gate types selected for the finite element sim-
ulation of plastic injection molding, (a) side gate and
(b) pin point gate .
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Table 1 Properties of plastic (ABS : LK104)

Min. melt temperature / Max. 215.0T /255.0¢C
Min. moid temperature / Max. | 40.0 T /80.0TC
Generic shear stress (Max.) 0.3 MPa

Generic shear rate (Max.) 50000.0 1/s
Specific heat 1968.0 Jkg'
Melt density 926.60 kg/cu.m
Viscosity (temperature 235T) | 530.20 Pas
Parallel shrinkage 1.244000e-001
Perpendicular shrinkage 1.487400e-001
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Fig. 3 Cavity filling pattern in injection molding of a panel
with the side gate tvpe
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Fig. 5 Weld lines estimated by filling analysis of the injection
malding with the pin peint gate type (corresponding to
Fig. 4)
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Fig. 6 Flow velocities at filling time of 2.10sec. in injection
molding with the pin point gate type (corresponding to
Fig.5)
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Fig. 7 Weld lines estimated by filling analysis of the injection
molding with the side gate type (corresponding te Fig. 3)
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Fig. 8 Flow velocities at filling time of 2,10sec. in injection
molding with the side gate type (corresponding fo Fig. 7)

g&d sle 84

Wad 24 bHTHHE R5&
oot 5(]'0] E]»L.H [

ac
=t sioul, Fig 69 Azs} v Zsld 7
24t Hapyl i ALE v v} gaa] 49
BAollA 4FE 23 39 FEEE A7} 24 Got
Fig. 5ell TAE 2D R 23 o] A7} delA] @a &
£ grgRle] YAE S FR1¥ & 9tk
H EYE A ERE AHEF FE A Fig. 5 2
o] i Zd YRl 953 A7 dsta v 4A &

o

N
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Fig. 10 Cavity filling pattern during the injection molding with
the side gate type (using the modified part thickness )
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Fig. 11 Weld lines estimated by filling analysis of the injection
molding with the side gate type using the modified
part thickness
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Fig. 13 Plastic door panel produced by injection molding
process using the side gate type
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Fig. 12 Flow velocities at filling time of 2.10sec. in injection
molding with the side gate type (corresponding teo Fig.
1)

Fig. 14 Thickness profile vs. temperature at the typical ele-
ments where a weld line is estimated by the filling
analysis (corresponding to Fig. 11)
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